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[Sourh East Living Group 4 and 4a, Oakiands Road, Bromley

1 Introduction

1.1 Site Description

4 and 4a, Oaklands Road, Bromley (the "site”) is situated approximately half a mile northwest
of the centre of Bromley. The site currently comprises a building divided into two apartments
and a detached garage set within a large garden. The site is suburban in character and is
bounded by residential dwellings to the north, east south and west and by Oaklands Road to

the south, beyond which are further residential dwellings.

The trees on site are protected by TPO; No. 9 1960. The trees are within an area TPO which
means that all trees that were present on site when the order was created are protected. Any

trees that were planted or self-sown after 1960 are not protected.

1.2 Proposed Works

The demolition of the existing building and the construction of an apartment building with
associated car parking and access drive are proposed. Works that are likely to affect retained
trees include the movement of demolition and construction machinery and the construction of

an access drive.

1.3 Aims of Study

To inform a planning application, Canopy Consultancy has been commissioned by South East
Living Group to undertake a tree survey of the site, in accordance with British Standard (BS)

5837.2012 "Trees in Relation to Design, Demolition and Construction - Recommendations”.

The aim of this report is to present the results of the survey, including a Tree Survey Schedule
(TSS), an Arboricultural Implications Assessment (AlA), and an Arboricultural Method Statement
(AMS). A Tree Protection Plan (TPP) has also been produced and accompanies this report as a

separate drawing.

This report in no way constitutes a health and safety survey report. Where cancerns for tree

health and safety exist, the necessary and appropriate tree inspections should be carried out.
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South East Living Group 4 and 4a Oaklands Road Bromley

2 Methodology

The trees were inspected from ground level by consultant arboriculturist Neil Taylor on 11%
October 2014 and measurements taken in accordance with the recommendations set out in
the BS 5837,2012. Canopy spreads were measured and plotted to the four compass points.
Where direct access was not possible measurements have been estimated, The surveyed trees

are colour coded on the accompanying tree survey drawing according to their relevant BS

category.

The tree data collected is used to enable the current canopy spread of the surveyed trees and
the Root Protection Area (RPA) to be plotted on the accompanying TPP. The RPA is defined by
the formula in paragraph 4.6 from the BS 5837:2012 and may be refined by taking into
account current on-site constraints to root activity such as buildings, earthworks and hard

paving. This forms part of the design process for the proposed development.
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South East Living Group 4 and 4a, Oaklands Road, Bromley

3 Assessment

3.1 Tree Character Groups

The detailed results of the tree survey are provided in the TSS, in Appendix 1. In summary, the
frees on the site vary considerably in terms of condition and the amenity value that they

provide to the wider landscape. The trees can be divided into three distinct character groups

as follows:

1. The first character group includes the large, mature trees found growing across the site.
In the main the trees in this character group are in a good condition and bring sense of

maturity to the site.

2. The second character group includes the medium sized, middle aged trees found
growing across the site. Due to their location, the trees in this character group

contribute little to the amenity value of the local area.

3. The third character group includes the small garden scale trees found growing across
the site. Due to their size and location, the trees in this character group contribute little

to the amenity value of the local area.
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South East Living Group 4 and 43, Oaklands Road, Bromiey

4 Arboricultural Implications Assessment (AlA)

4.1 Methodology

The AIA uses the information obtained in the tree survey to identify areas where the proposed
construction may be at odds with accepted standards, in terms of a tree's requirements for

space in which to maintain existing roots and shoots, and space for future growth.

The quality and relative importance of each tree is illustrated as a coloured polygon. The
colour used relates to the BS categories as follows: A - green, B - blue, C - grey and R - red
(see accompanying drawing reference 13-171-TPP). In general the design process will try to
retain A and B category trees. Proposed construction will therefore normally be excluded from
the RPA of A and B category trees. Red trees are discounted as they are recommended for

removal.

Details of the trees surveyed are given in the TSS (Appendix 1). The juxtaposition of the
proposed development in relation to existing tree locations are shown on the accompanying
TPP drawing, reference 13-171-TPP,

The AlA considers existing site conditions and the effect that they may have on the
development of the surveyed trees root systems. Hard structures such as building and paved
roads and paths can influence the root activity of trees by reducing the availability of both

moisture and nutrients,

4.2 Assessment

Refer to the accompanying TPP, drawing, reference 13-171-TPP, for the relationship between

the proposed development and the trees on and adjacent to the site.

The following tree within the site boundary should be removed for arboricultural reasons:
T9

The following trees will be removed to enable the proposed development:

T4 to enable the construction of an access drive

T7 to enable the construction of an access drive

T8 to enable the construction of a car park

T13 to enable the construction of an access drive

T14 to enable the construction of an apartment building
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South East Living Group

4 and 4a, Oaklands Road, Bromley

T16
T21
T22
T23
T24

to enable the construction of a car park

to enable the construction of an apartment building
to enable the construction of an apartment building
to enable the construction of an apartment huilding

to enable the construction of an apartment building

The following tree will be pruned prior to demolition and construction:

T1

Crown lift to clear 5 metres, secondary hranches only

Reduce western laterals by 1.5m to suitable growth points

The following trees will be affected by the demolition of the existing buildings, space on site is

limited so the existing buildings will be democlished in accordance with the methodology

described in section 5.2 below:

T1 and T3

The following trees will be affected by the construction of hard surfaces across the site. The

hard surfaces will be constructed in accardance with the 'no dig’ principles outlined in APN12

(Appendix 2) and utilise a cellular confinement system such as Cell Web as a sub base. Refer to

Section 5.3 below for details;

T1, T2, T3, TS, T6, T18 and T25

The following tree will be affected by the construction of a hin store. Excavations will be

carried out in accordance with the methodology outlined in section 5.3 below:

T1

73-171-Report-Rev-A

Page §




South East Living Group 4 and 4a, Oaklands Road, Bromiey

5 Arboricultural Method Statement (AMS)

5.1 Methodology

The AMS provides the means by which retained trees and hedges can be protected throughout

the development.

The movement of demolition and construction machinery in close proximity to trees may cause
compaction of the soil which affects the tree's ability to absorb moisture and nutrients. The
RPAs of retained trees will be protected by a tree protection barrier as described in paragraph

5.5 below and shown on the accampanying TPP, drawing number 13-171-TPP.

5.2 Demolition within the RPA of Retained Trees

Where the existing dwelling is to be demolished, works will be carried out under the
supervision of a suitably qualified arboriculturist. Any machinery used will be stood within the
building footprint and will pull the walls down inwards so as to avoid damage to the tree,
Where possible, the foundations closest to the tree will remain in situ. If this is not possible,
the foundations will be broken up with a hydraulic pecker and removed from the trench with a

toothless bucket so as to minimise damage to any roots that may be present.

Where the existing garage is to be demolished, the walls and roof are to be pulled down
inwards so as to avoid damage to the nearby tree. The concrete will be broken up with an air
or hydraulic pecker and removed with a toothless bucket. The sub base will remain in situ and

will be utilised for the new hard surface.

5.3 Construction within the RPA of Retained Trees

Construction of all hard surfacing within the RPA of retained trees will incorporate the
principles set out in Arboricultural Advisory and Information Service guidance note APN12
{refer to Appendix 2), Guidance on the form of construction necessary to avoid root damage
and loss is provided in the form of an extract of the Cell Web Product brochure for their
cellular confinement systern at Appendix 3. The extent and nature of hard paved surfaces
within the RPA of retained trees will determine the level of construction required. The finished
sub base and hard surface will be edged with sleepers, pinned into place or minor increases in

level using tapsoll may be permitted to blend the new hard surface into the existing landscape.
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South Last Living Group 4 and 43, Caklands Road, Bromisy

Where the above method of construction is proposed across the site, the cell web will be
installed prior to demolition of the existing dwelling taking place so as to act as ground

protection throughout the demalition and construction process.

Excavations for the foundations for the bin store will be carried out by hand under the
supervision of a suitably qualified Arboriculturist to a depth of 630mm or until no more roots
are found. Any roots encountered will be pruned in accordance with current best working

practice.
No materials or spoil is to be stored within the RPA of a retained tree.

In order to avoid damage to the retained trees the tree surgery and felling work identified in
the accompanying tree survey schedule will be carried out prior to the occupation of the site

by the building contractor. The work will be carried out in accordance with BS 3998:2010.

5.4 Services

The propased locations of service runs is not known at this stage but are likely to be located
outside the RPA of the trees on and adjacent to the site. Where it is not possible to achieve
this, the section of service run which passes within the RPA of a tree will be hand dug in
accordance with 'broken trenches’ described in NJUG 4 Section 4, an extract of which can be
found in Appendix 4. This will ensure that tree roots are not damaged during the installation of
the service. All root pruning will be agreed before hand with the named Arhoriculturist in
consultation with the local authaority Arboricultural officer. All root pruning will be in
accordance with current best working practice. All routes for overhead services will aim to
avoid the trees. Where this is unavoidable any tree work will be agreed prior to

commencement with the Council's Arboricultural Officer.

If the conditions are suitable on site and there is sufficient space, underground services may
cross the RPA if a low impact method is used. Such low impact methads include: moleing,
directional drilling and thrust boring. It is important that all entry and exit pits remain outside
of the RPA and the services are installed at a sufficient depth {at least 600mm) so as to avoid

the tree rooting system.

5.5 Tree Protection

All trees that are to be retained on the site will be protected by the use of a tree protection
barrier erected in the location shown on the accompanying TPP, drawing number 13-171-TPP,
The fence will consist of “Heras” type panels or similar braced at appropriate intervals and

secured to keep in place. The tree protection barrier will be erected prior to the occupation of
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South East Living Group

4 and 4a, Oaklands Road, Bromley

the site by the building contractor and will only be removed once the construction phase is

complete.

Where specified on the accompanying TPP, drawing number 13-171-TPP, the ground between
the cell web and the building will be protected by geotextile fabric and side butting scaffold

boards or thick plywoed fit for purpose on a compressible layer {e.g. 100mm layer of waodchip

over a geotextile membrane). A single thickness of boarding laid on the soil surface will

provide sufficient protection for pedestrian load. The boarding will be left in place until the

building works are complete.
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Standard scaffold poles
Heavy gauge 2 m tall galvanized tupe and welded mesh infill panels

Panels secured to uprights and cross-members with wire ties

Ground level
Uprights driven into the ground until secure (minimum depth 0.6 m)

Standard scaffold clamps
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South EFast Living Group 4 and 4a, Oaklands Road, Bromley

6 Conclusion

Canopy Cansultancy was commissioned by South East Living Group to carry out a tree survey
at 4 and 4a, Oaklands Road, Bromley. The results of the survey indicate that the trees within
the survey area vary considerably in terms of quality and contribution to the amenity value
within the local area. Although a small number of trees will be removed to enable the
proposed development, the larger trees will be retained which will help assimilate the new

building into the existing streetscape.

Nine individual trees will be removed to enable the prapased development. However it will be
possible to incorporate a number of new specimen trees within the proposed site layout,

increasing the species diversity and age range of the site’s tree population.

Through the specified tree protection measures and construction methodologies, it will be

possible to minimise the impact of the proposed development on the retained trees.

Overall, there are no known overriding arbaricultural constraints which would prevent the
proposed development fram going ahead, subject to the pratection measures and canstruction

methadalagies specified within this report being carrectly implemented,
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7 Appendices

Appendix 1: Tree Survey Schedule

BS 5837 2012 Trees
Project 4 Ozklands Road, Bromigy|IN refation to desian, g ayed by NAT
construction and X T v
Rei: 13-171-TSS demolition- Weather Clear and Bright —
Date: 11.10.14| recommendations |Tagged No
Client: South East Living
Canopy Spread
. g . g Estimated
1 w | Height of Physiological Preliminary oo
T\EEE Spacies H(er'r%m (?IE“H) N|lE|S|W 5 crown c?agses coendilion Structural condition management c:)e:t-'r?t;:I:i.'gn catBSo
) A | clearance problems/comments recommendations vears SR
basach {Fagus Falr - signs of decay
T sylvatica) 18 750 5|6|6|6 1 2 | M Good at first branch unian None 20-40 B2
L e —— . S R . I . =il - = e — N
false acacia { T ]
T2 {Robinia 10 360 | 2 I 3|13[]3|1 3 MA | Fair - minor die back Good None ‘ 10-20 [0
pseudoacacia)
false acacia |
T3 (Robinia 11 410 | 4 | 3 |4 3 1 3 MA Good Good None 20-40 B2
pseudcacacia) | | ‘
leyland cypress | ' l |
T4 {xcupressocyparis 51 400 |3 3|3 3 1 1 MA, Good Good Naone 20-40 Cci1
Ieylandu) | |
| ’7 \ Falr - twin stam.
TS5 oak {Quercus 18 957 |7 6l6|6 1 2 M Good Decay al base of None 20-40 B2
robur) weslern stem which
| | leans west
| JIE ‘ D =t
sweet chestnut Fair - possible basal
6 1 (Castanea sativa) 14 B6O |5 | 4 3|51 4 ‘ M Good decay None ‘ 20-40 B2
T7 |cherry (Prunussp.)| 5 200 | 4 | 113 ‘ 51 ‘ 2 ‘ A Good Good None ‘ 10-20 c1
- | ] ! { |
T8 apple (Malus sp.) 3 150 [ 3|12 |13|3|1 1.5 MA Good Good Nane 20-40 1
harse chestnut [ Fair - large tear out
T9 {Aesculus & 800 |1 |11 101 1 M Fair - monolith wog > Remove 0-10 u
| hippocastanurn) | U v

13-171-Report-Rev-A

Page 10 |




South Last Living Group

4 and 43, Oakiands Road, Bromiey

BS 5837 2012 Trees
Project 4 Daklands Road, Bromley|'N relation to design, |g,yaved by NAT
construction and -
Ref: 13-171-TSS demolition- Weather Clear and Bright
Date: 11.10.14| recommendations |Tagged No
Client: South East Living
Canopy Spread
- e _— Eslimaled
. I o
Tree : Height | DBH 2 o Age Physm_o_glcal i Fekmby remaining BS
Species N|lE|SIW|g| crown condition Structural condition management g
No. (m) | (mm}) e class i contribution | category
¥ | clearance problems/comments recommendalions years
| Lawson's cypress
T10 | {Chamaecyparis 7 lez2o0 (1 [1]2]1 1 2 MA Moribund Fair N/A off site 0-10 U
~lawsoniana) -
Lawson's cypress |
T11 {Chamaecyparis 7 180 [ 1 |1 2111 2 MA Die back Fair N/A off site 0-10 U
lawsoniana) |
Lawsomn's Cypress
T2 {Chamaecypans 7 180 |1 |1 |11 1 2 MA | Fair - sparse canopy Fair N7A off site 10-20 93}
. lawsoniana) | \ |
T ¥ T ‘
113  Siverbirch Betda| s s |3 la 4 2 MA Good Good None 20-40 1
pendula) ‘
[y ,
T14  Shverbich(Betla) 5 yzq 1o a2 s 1| s MA Good Good | None 20-40 c1
penduta) |
| Lawson’s cypress I
Ti5 (Chamaecyparis B8 210 [ 33|33 1 1 ‘MA Good Good None 20-40 C1
lawsoniana) |
= | i
T16 yer {1mai 4 (103 2]|a]|2[1] 158 | ¥ | Good Good Nene 20-40 c1
baccala) |
- . I = —— _ - .,
717 | Japanesemaple |, | oy 1o 13 g2l 9| 15 | MA Good Good | None 20-40 c1
(Acer palmatum} |
horse chesinut
T8 (Aesculus 10 790 | 6 | 7| 8|6 1 2 M Fair Fair - girdled rools None 20-40 B2
hippocastlanum)
Tig  Vac(Syinga 4 |80 |0 |2|al2 1] 2 MA Fair - ivy Fair - leans soulh None 10-20 C
vulgaris) | |
| Lawson's cypress |
T20 {Chamaecyparis 10 N0 | 2131312 1 2 MA Good Good None 10-20 CA
lawspniana)
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BS 5837 2012 Trees
Prolecty 4 Qakiands Road, Bromley in refation tf’ design, Surveyed by NAT
construction and - = A B [
Ref: 13171-TS8| T gemolifion.  |Weather Clear and Bright ANCY
Date: 11.10.14| reccmmendations [Tagged No
Cllent: South East Living
Canopy Spread
: - ! o Estimated
: w | Height of Physiological Preliminary ik
Trea Species Heighi| PEA N|IE|S|W E crown Age condition Slructural condilion management AR HS
Ne. {m} [ (mm) = class y contribution | category
9 | clearance preblems/comments recommendations years
T21 risily (M 7 |24t |3)|2|1|3 2 2 MA Good Good Nons 10-20 c1
aquifolium)
T2z py imsais 4 320 ala|2]|2 1 2 MA Good Good None 10-20 G1
baccala)
Tz | B PR 5 (313|2(|3|2(4/3] o MA Good Good None 10-20 C1
laurocerasus}
T24 g Ak 5 425 |2|4|4]|3 2 1 MA Good Good Nene 10-20 ci
aguifolum) ] |
Lawscon's cypress 1 r ‘
T25 {Chamaecyparis 8 200 |1.5( 2122 14 2 A Good Good None 10-20 C1
lawsoniana) ‘ ‘
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Appendix 2; Arboricultural Advisory and Information Service guidance note APN12

Through the Trees to Development

Derek Patch and Ben Hoiding

Arboricuflural Advisory and Information Service

Summary

The majority of irce ronis grow in the wpper merre of ol
uad ihey may spread outwards in any direction adisiance
cual to the nee's height. Any distudhance of the gronnd
within the roon spread of 2 tree can damage its roais and

may severely injuee the tree. Bamage 0 rools will
interrupt (he supply al winer necessary W keep the tree
alive and may canse decline in vigour, dichack or even
death of the tree. The ree miy also be made unstabde and
0 pose in anaseeptable threat o the safety of peaple and
property. Development ol o site, ineluding construction of
aecess ronles, driveways and parking arcas can result in
substantial rool severance of wees. Technigques for he
constrnction of aceess drves, whicls may avond or lessen
e damage eansed 10 mees, nre deseribed,

This pote embraces the principles lirsi published by The
Tree Advice Trost as “Driveways Close 1o Trees”
{Aboricutural Practice Note Now 1) and reviews where
the principles may be applied in practice.

! Trees: A Cause of Conflict J

Development ol sile s sometimes  hamgpered or
Laweal

prevented becsuse of the presence ol rees.
authorities and  resislents may  wish (v see
‘preserved” whilst developers seek penmission o build
close 1o them - often ignorant about the damage this may
cinse o trees, Even developments such as aceess drives
and parking arcus can threaten existing nearby trees

Tives

Traditional driveway  construction  {excavalion i
hackfiling with u compaciable load-hearing sub-busc
malerial) vin sericusly damage tree roats, Such dannipe
oceurs because of o lock of undersunding thal roois
miainly grow putwands fom o tree’s trunk, near o the soil
surfiee, rather than downwards {Dobson 1995). Where
there s a signiticant risk ol dwmage 1w rees by root
severice, or changes in il conditions  during
comstenction, Iocal plaiaing autherities may soisctines
refluse permission Tor inssallstion of an aceess driveway
or parking area clase o rees - especially i1 the nees are
stihjects of Tree Preservation Orders.

' Dinse

Figure 1.

Inermyect fepreseitatin

o @ iree’s ool sysleim.

However, il the potential for damags 1o die tree’s rool
by severmnce or soil compaction) can be
avoided daripg constrction, development may be muore
eisily wocepted. A technigue is described below which
should reduce the risk ol signiticant damage 1o Iree roals
while enabling necess and paching for light vehicles i be

syste (e

construcied chese W Irees.

Where Do Tree Roots Grow!

Survival of o free depends on s roeds being uble 1o
absorb enpugb witer frim the soil to sustain the foliage
tan estimated 1,000 Fires per day in summer for o fully
provwn forest Iree in 2 rural area) and en developing o
strom rout system capable of keeping the tree uprigh
throngh autunpy and winter gades. To achieve this the
tree’s rouls must exploit o very hige value ol soil.
Howeever, the assumption that these requirements are el
by u systern of routs prowing predommuoanly downwards
(Figure 1), and thar anchoring roats are very thick
descend iuly the soil lor many wetres Uike the base ol a
Lamp post) is incorrect. Inzality trec roots:

Ay Cioss o Trees. At bomlaal Poaoee Notz o 1o witadeosn sl superceded ki alis waier e

SQJ0N 9019 [E

AAIS
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zrow i any ditcction more o less parallel with the

soil surtuce father thaa vertically (Froure 20, °Thas is
also e Tor rees growing on sloping lind.

are sy relitively shalloss  mos of oiree’s rools

are in the upper metre of soil,

ustadly wdite oulwards fram a wee tor a distance
I

cquivitlent o at least the ree’s height (which Tn
muture Hee may be 20 m or nore).

<itn be 30 cmoor e e disunceter at the base af the
trunk.

sub-divide and taper rapidly as they excend out from
the trunk.

« wre vnly 223 cm in dinneter, and often muich less at
A dlistanee Trom the runk.

The small wosdy roots (hase less than 3 e dizeter)

tpes very linde bt they nwy spread out for fong
distances.  Simatler, non-woody  roals  (sometimes
deseribed as while, Teeder, Iibrows, Tagile or absinhing
ronlg} prow owlwards and psially spwards Trom the

woindy routs and sulxlivide to exploil the bener acrate
surlace soil, Altheugh gencrally shon lived they tand the
fungi asseciated with them - called mycerrizas) are the
principal abworbers of maistuee and nutrients,

Must rauts (both thick asd fine) are silated close 10 the
soil surlice, Ferming o thin layer less than T deep. bu
some sall roots (usunlly only o lew mm in diamerer)

may reach 3 mor moere deep.

Hoots and the Soil

and. like all plants and animals, most
) are o survive. Withoot exygen mots
are unahle to funcuon properly or grow, and when they

Ruons e livin

are starved sl oxygen lor prolonged pertods, they die.

om

10m

Figure 2.
Thees have o refatively shaflow b
o systen,

=

[

Both sxypen and water are held in e pores beoween e
soil particles, Wheie the pores ase
sandy soilsy the soil will generally be Treely drainming al
well-eraed, but where the pores we smaldl (e, In heavy
clays or soils wineh have Been compacied) they may be
Tull of water and have a poor supply of oayeen.

e T ORI 6T

Most trees that lave been growing undisturbed on b osie
for many yeurs will bove developed an extensive ronl
syslem with the roots growing where the soil conditions
are most faveurable, There will be a balance between the
development of the erown Twhich demands water) and the
roals (whicl supply s Any sudden allertion of the soil
conditions within the tree’s rooting arei fa cirele of radias

cqual 10 the wree’s Beight) will therelore apset this
balance. For example, the simgle passage of a machine
will “squecze” the soil closmg up the pores {vausing
alky in the upper levels) and so reduce
1 avaikible o roots which prevents
through the soil. With each sddaional
compiction increases and s ea

I.'UHIP.‘IL'“EJII - R
the amount ol oxy
e [ growis

machinery mosement the
the problems Tor the tree amd s roots,

Placing soil or other niatevials over the moot system ol a
trce will impedle air movement into and out of tee aoil
uround the ronks and consequenty teduce the availability
ol exygen wahe roots The elfect on the tres is psually
progressive shoot and branch dichack umil 2 new halmee
has been reached berween the reduced vapacity of 1he
damirgesd root system by absorh water imnd e demands of
the leaves. T damiage is progyessive o so severe Dt such
ansiol be achieved, the tree will wliimately die

i balunce

I
ronll
the trunh of the tree th
proater the sgntlicance Tei the health and siability of the
tree. Onee the excavation is a metre deep vinsally all of ihe
s growing it the excavated aren will have been
severed, The teee may then cither be unable 1w abaorb
sullicies waler 1o sustain the foliage and diehack will
accur. o inchorage will be so rednced that the tree 15 msale
and his 1 be severely praned oy even Telled Tor safey,

wativns - even stripping the topsell - within the
¢ avean will sever roots, The cleser the excavalion is (o

arger will be the rosts st aml the

Seil compaction, excavationy ind soil level increases will
all damige roots and the closer 1o the trunk they ocewn the
ereater he s v inllicied on e tree. Nevevlheless,
bealthy srees wre penerally able o withstand the foss ol
sotne roots (o masimmu ol about 200 o the rosting area,
Helliwelt nnd Fordbam (1992)) withoul aoticeable

adverse ellects.

Deveiopment Mear Trees

British Swundan) BS SEA7:3005 Treex in Reluriow o
Connstruction — Reeonmendentiomy recommends it an
constiuction sitey an aten wvound  tree should be leh
pidisiuched  (the Root Protection Arcad so tha
wraceepahle damage 1o The root system is avoided, In 1he
Botish Standind the Real Protection Aren s caleulate
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the eyuivalent of o circle about $2% the dummeter of e
A3 The
el spread, o

tree s tronk (messured at 1oan o ol |

distimee Tronn the ok, exieml
hall the tree's huig-hl_ whreheves s the premter (Freoge D)
v el amhicator o the typecal Rost Protection Arga

Ion & given tree

Fhe Raot Protectlon Aren is an arca ol protected grounsd

e

sronmned a tree withy whach any activiry s could o
sunts shonbl ke prohiliced without she prioy agicement ol
an nboricnlnst

Howwever, 6 the prnviples amd pasdelnes set oot below
awe Tollsmwweed, mstallarion pf access deveways anl parking
For lighi velichs wathin e Kool Protectian Arci may, m
meny siinations, be possible withoul cansing sigoifican,
permnisenl damage 1o dices Nevertheless, expent
arboagicolineasl advice slemld be sought e deternmng
comditiens lemd thenelves

whather e tree and the »
the prneaples desenibod In s Noe, Any soeaament ot
a it shnh] avhede consderation o the health and
vall comditian of 1he weedst. That = becase old

declining trees nay be vulneruble w sibden chn in
ranl @ bsrper amea

the site conditions gmd so they may s
Hemn e migimm reconmendied in the Brsh Suindunl.

Enginearing Meads

Dirivewiny s, Toatgsihs and var parking areas st Te il

an atiem, slable base, Eagiwers paoally achieve this by
excavilig the soi) woa depth ol aboad (.5 n, conspacting
and backhlling  with inen
st fo Tonm i stable platforsm

the hse ' w

yaalesial fhat can b

aanive placement vl Bryers ol
ted
passes of i preaverel rodle i wl |
o mching ensiles incrensing compaction al depth in the
alion aut a8 the supporting

Ihis wsually invodves prog

et material with each bemg compacted by rep

wodl. The edpes of the ex
Tommation and kerbs or pther edpmps may he used 1o

relain i sarfee madenid,

e s sl

Ay such exeavations o soil siripping will s
shomled b asnialeal within the Roat Protection Aren

Fignre 5.

Distinee fronn o tree whivh
comstitales the zvme i whick

bl b prasteeted - e, me

Tomils

Compacting the base ol s exvavation can change (he
bulk demary of the snhani) oo
for the sunaval o any o

ahsoribing line ronts, contmined in that vodume: Placement

st eomdiins vnsuiable
panieulardy the water

aned prarnicularly compragion aof load bearing constnictian
malerials will comtribute To this eremtion of canditions

wisiitahle Far rom survivad

On i
suppirted aceess duvewny shitable fur Rimied usage by
light wehicles while retaining healthy, stable mees, by
iduptiom of  dhree principals particalarly  when
constroction is within the Koot Pralection Avea as

ey
g .

iy sities His possible o constoet an adey

detenmnel in comnliatien with an athopicnlinne

Where the Bowshed structore: will be adopied by (e
Highwway Authorily a ntere robust specilication may be
el Provided the same principles
o fweress (e powl systens ol

i cinbragal
shoih) sull

st

e Teanilie.

Protection and Construction
Lo tree roots 10 be rerained andiumapel there mosy be e
crcavetion, foe soil stripgine ond eo peadime of the e
within the Rost Proteciion Area - otier words, NO
PIGGING, This means thal comstruetion will have w be

ubwove the exesting pronnd kevel

Piassg

st also be avoisded, g

uss on unpratecial soit surlge
ticularly where the soil is we

ul’ veliwles aw

Hris will canse bre * o, soil coipaction

and comsequently reduce acpatum. These problems
are heightencid an el sols Most vadnerable ta sail
compaction are the line white raols (hase ools that g
generally dillicult o il when sl 3s examinedy essential
Jor watter absorplion, Sursiving moots may ot be able o
preswy Hiongh 1he compacied swil,

Tovaciternte ther manst be NO COMPACTION ol tine wnl

it s ewainial,
ul 1he

e o by retsioed onq s

Where trees
thevefire, that all b the mmediae o

develapment is protectad lom access 2ml constrgtian
ceonmnendvd in BS 5537,

vperations by leacmg

fie bamt 5 gatie) I 1]
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Ty l
Flgore 4. i ot

The mechamsan ol pierlock Sertween appreps
ey ||”||_

No-Dig Construction

Successtul retention of mees, even when mtopling o no

methid, depemds upon the gondition (heahh and
an) of the treels), which shondd be assessel by o
ilie

vig

i okeubtnist, aod on aderence by iree spngsle
rules within the Root Protection Awea

rosals anusd ol b severed, cun or Twoken — nn digging

praund levels must not be clamged  no digglng, nn

soil Tesel rnlsing

sl noast nol be compacted - na trucklog of velileles

« oxypen mnst be alile 10 dilluse into the soil bereal

e engmeered sinlace - on tracking al vehigles

Figure 5,

Lo rge vonds, EANH fo aealie)

Ligng Ouacd
i
Hetapig Pegt
1 o Fstan forand

2 Wimern b
Foadt apauedsd

ol tne-dig” method e comucnig aceess dives ad pankiong seas o e iy onder o minsiee

Meeting the Engineering Needs

Drnmge o trees can be avended ealy i the comstmerion
embaves e whave simple principles and, within the
leneedd Roal Protection Avik s no miere thon Smowide

Conpstpnction shonl iscorperate e main components;

o naymhetic load spreading, aaierial
e anner lines apgreate sl o

Note:
ol dilferem i

pendendile. wlhich is usially weed to prevest layers

il oterids 1

e winle ullowing

wanter 1o poss hrongh, is oot desipmid o be Joad bearing

Load spreading” mmerials, e synlhetie podsfsehs

desigined o suppont wads onselt promd by disinbuting
the lead ob aw

dawer @ Larper area than sould normally
acens, They may be 20 or Sdunensiopal.

When placed on o Z-dismensioaal geid, approprate, mo-
lnes el sul-bise matenin] pesetmies Mie pesh, ba
o pmthle o pass Mrongh it lonmig o positive iterlock
{Fipore Dy This inrerlock Between wpprepate amd grid
peowides avetdoeed plattorm and glkclent ol spread
into the waderlying gronnd over g widey area than the
fontpring ol the wheel on the surfaee. A suitahle
geogridfaggrepate combimtion constracted with the grul

umler ension shonld prevent mming o' e ground
Beneath the constructivn (Fipure 5).

The 3-dimensionadl bl spreading products (Cellulin
Cantmement System) crente celfs ine which thie suli-la
sl v placed (1 ol
suport e subebnee matenal, it conbines the nsterial in
ol Ahered
e ol above 1 placal hetween the pronnd

(LT

we O Such a construction dhe:

dincrete colls, Manubiwrers necommend

i peatestile

{ by
b IR
| |
- === ()
00 Fikemm i \ 1
: | ]
l
{ \ }
T dwvm petemal [ l

e e
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ang the load spreader w pmven the cell-conwined myncral
material being pressed down into the uaderlying sorl

Figure 6. ®

J-dimensional lopd-spreader

A no-dig construction, that is a constraciicn above ground
level, wilf need 10 be contained 1o prevent ouiward creep
under thi weight of vehicles. This may b2 achicved with
an edging supporl provided s epnsiruction does nol
involve excavalion A suitable wnaterial may be lang-life
limbers pinined threngh 1he load-spreader intn he
underfying %0il. Tlus could add sirengih 10 the struciure
because ihe pressure of vehicles Torcing he sub-base
downwards and oulwards will teud 1o increase 1he tension
on the grid and any tendency o rutting.

Mote! soroe manvlacioiers specify that their product
showld be placed in a2 100mm or greater depth of
fosmation {i.c. excavaiion). Ti is imporiant thar before
such u construction is adopfed 1he agrecinent of an
arboricularisy who his considered 1he wircwinsiances of
the uee's healih and ¢valuated the site conditions, should
be obtained. Failure to do #o conld result in breach of a
Tree Preservation Order and  Conscervation Aren
legistation bucause rools will inevitably be damaged by
an exeavation al  as litle as 100,

The granalas sub-base maerial should have o no ‘fines’
contenl which means thal even when it i compazied 1
should be freely draining and will allow oxygen 1o difMuse
ine, and damaging gases (c.g carbon dioxide and
wicthgoc) out of thy so0il.

For sile-specific prescripdons and malgnils specilicalions
advice should be sought from u quulificd georeehnical o
eivil engineer who shoold work in con<aliation wils An
arboriculiurisl.

Putting the Principles into Practice
Is the sire suizable for a no-dig consiruction? {ste next
seclion)

Corstruztion should ideally be undenaken in dry wearher
belween May and October when the ground is Jlikely 10 be
driest and leasl prone o damaging compaction,

There must be s rmethnd of working (hat docs not cequirc
movement of machinery or beavy plant within the bronch
sprend of 1he wee hefore the praund is protected by a load
spreader and the sub-base. Then the snovernenis muost be
only along the construction.

For examph: when making a ncw nccess info a site
construclion should commence at the ¢niranee Lo the s
and “rodl vul” the driveway sn {roni of the machinery
which always remains over Ihe sub-base,

Giround vegelation should be killed usimg a sranstocated
herbicide such as plyphosae’. (This may be masi
appropriately domz in copsuliatinn with an experienced
arboriculturisi (0 ensure that 1he chemicat nnd application
niethod do not result 1 damage to retmned revs.) After
allowing line for the chémical 1 he ahsorbed and kil the
phanis, inclading 1heir rools, pather up the dead orpanic
materal - this will prevent the build up of anacrobic
candilions bemncath the construciion  which mighi
ofherwise oecnr ay dead vegetation decompuoses,

Carefully remove majos protrusions such is rocks.

Remove iree o shrub siumps {stumps should be ground
oul rather than excavaled 10 minimise $oil disturbance).

Fill major hollows with clean sharp sand - DO NOY
GRADE-OFF HIGH SPOTS.

I1 necessury. for exainple when using a 1hree dimeasional
cellutar confinement preduct as » lood spreader. a
geotextile should be spread over the area of the driveway
o1 car pask.

Wihli a \wo disnensional load spreading product into
which the no-fines sub-base stonz forms a lock a
geolextile may be nsed bun it is nor essential,

Lay the synthetic load spreader dirzcily onwo he levelled
ruund or the genjextile as approprite,

Secure Whe synthetic load spreadar under (ension using
Inag pins driven intn 1he grownd through the grid.

MNole: Belwe driving pins ine the ground cheek for
sndergeound seevices that conld be danaged.

Consiruer an cdging which is secured through the load
sprender so thal pressure on the rsnning surface will foree
the edging oulwards and so increase the tension oe the
load spreader,

Cover the load spreader with a nunimum of 100 mm ol

no-fines aggregate This should not be tipped straight onto
the synibetic soaterial, bun should be placed ar one end
and then pushed onio the  load spreader between the
retaining edges so thal machinery is sopporicd by the
spread sub-base material rather than directly on ihe load-
spreader and not on the ground either side of 5r.

Compact the sub-base 10 cnsure binding with the toad
spreader and 10 minimise fuatre ruring,

fWien selecting o herbicide care must be taken 1o select a product which dies not damage the roots of desimable
vegziation that may extend into the ireined arca. Always vead 1he proguct labzl before use.

73-171-Report-Rev-A

Page 17




South Efast Living Group

4 and 4a, Oaklands Road, Bromiey

w placed over the sub-in

A Torther geotestile o o
prevent dey bedding matedals or surfucings mety

e sl

with

Pl the Hsal siml
(ST B RN A H TN
mnd bk pavionrs may be soceptalle provided they e

v it likely that this will
or tarmeadmn. although

slaly

ry Bredded on el suby base amd the joants are non sealed
with gront, o allow Tor inliltraion af waler we

diltusion’

Whers o miss coneaete, or i o suglace nksteril is

requited the specilacation Toe o adopable rend 1
Dalonw ) sheeahd e el

Sites are not all the Samel

The principles detailed above, 1 applicd sensildy, shosld
peamit neeess o be constrocted across the roal sysem ol
a healthy iree, That ix where the construciion e
tHiromgh s Rt Pratestcd Avea retained aroond o e s
recammicndad by Brinsh Stadand BS 58372005 Loy in
bty

redatpon o comrriction - Reveonm

Wiy the “semibly™ Notwo siies e the s, im Tt son

are totally unsuitble for o no-dig constructon amd in way
b 0 admil 1t awcess (oo ibe sile cannot he
ache il eertain ees are s mpeetansalnable g e

verenfion is essemtial, For example. wih
ol Bedge bank excavation o cut th
winvorduble and s an siiweeptable |
il
 UFigne 7 shonhl b Bess pusblematic

e s PHs ol
1the bank iy be
wirtien af 1the root

syt wonled S vl In coni tehes thnt can be

Tilles i peddhindy

Ay

iy S,

Btiaby Bl s gl

Flgmare 7. No dig comstronction and @ dinch,

When planing a driveway it is iopoessant o consicder the
erommd fevely on site awd 1o nekie them e e fixed level
an the public thorongbfne into which the drve miist
conneel and be ted, Whers o nssdside verge within (he
rovt protection aren sround o free ot he crossed

without eacavations then o il
necevel i tie e is deenwed o be

w e nmenities ol the area,

ice Rl sy e
alug

very signiicam

Heghway Authorites penerally seck an “upron” qupto i
adien and o sealed =prfice
highway

Tz with a shallow or m

an the entrance o a site where the drive juins ¢

Tleis is 0 reduge the risk of loose material niigeating onle

b LT ) A mnry b cornmiticks] ol

the Toatpatl snd rond where it conld beconw i hazanl.
Suehian apran nay imvolve excovation tins reducimg e
senpe Tor ddrive coratreted using the no-dip pringiples

Thee stmplest stk o swhich o no-tig amstiacson can be
o] b e il od Talks o dhe sibe Trow e eile
ol Ahe joad Lesel siwss shonkl aat pese sianificam
ately  wide

I N

prableme provided  there

verpedpvement oo aecominodate e Sapron” wathom
severing yonts,

I i also importmc o remember that the noodhie
comstrneion neeels o e onte the romd and alse e Tevel
ol the garage or Jamp prool conese ol o haildng

Fhe oot ol o bee will peacclly mrosy parallel with the
ground surlice - (hey do not prow preterentially up, down
or actees the sloge! As such rees prowang o aslope do
nol present any problesys ditfferent from those ol e

growimng o a (lan sie - iis the engineering requireinents
thet ditler! Where the drive erasses the contaurs @l a
pentle angle, there is no eason why the depth ol o oo dig
suld be copstant acrmss Sis wihh of o
wermng problent nay |
strocture, The seops Tor mereasing e Titr on one side ol
adrive Boool anlinuied - probably b sheald be o

consliuelnon

lwss to petain the

slrive, The o

waxinmm {Fgue B)

S i

Flwre 8. Nocdie consdirenon aciass o skope,

Permanently wet areas e gramul should pogmally be
tianned, or they may be illed with no-fimes stoae, on i e
water 15 Howing, they may e partially piped. b contrast,
seasonally wel acas nay benelit Trom drunage aned
building up be pronnd with coarse stone with a low lines
corponent over whicl the dreive o constiucted,

The depth of ench laver inthe comimuction of a no dig
deive woll be mllnenced by the bearing capaciy ol (he
gronmsl over which the drive will s, Also there nst be
considerntion of ihe weipht ol waitic thae will use (he
drive, The final design shoulld, therelore, he achieve in
s s arhorienlig

discussion between o civil ensinee

A Potential Benefit

Iehusiern of o fowd spresder in o constraction shonkil uffer
ce tditect dimsge oftlen caused o diives and cin
parks by dimeter growih of roots under the structne,

s peimealele aterssl sovh ms asjinlibn v s sk
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Adoptable Highways

e aliee construction is genernly dmaceeplable whe
e fimished stroctore bso e be sdopted by o Higlway
cihcavion sl be reaquined
Tor example pre-mning. oot 1l
aler the deiveway Telose comtrction conesnces, will

Authoanny g more rabasl

el

Cpinpon

b required. Sueh an engineering requirement will asually
ny

ivolve o vibrating roller o repeated 1rcking ol
nachiery, which is taally unacceprable Tor the wellie
of the mee. The repeated cking neaded 1o deliver aml

comohdale Tayers ol apen is likely o severely

sing depile A sy
m he pore

compact the underiyimg sl at incre
safemidicant cluinyg
ax will Turther compiet

pass ol veliele can cane
strncture i the soil. Repeated pa
she sl wlueh will Bvowr the nesds ol e enpineer, b

= copdivions o the seil that ave pstally

will eventunlly on
wirnitable Tor rowt activing and oot deah will weanlt

I sueh clreumstances cosidesion st be given
desizning aned eomtnscting nomning surlace wheich does
n peguine eithien excavatnn, o dieen comipuac o el e
nuterinl undey the constraction sm¥ sk does ned plice
iy namne 1 on the soil mound tree oot Forther, an
adopted] road ix Dikely e have o widhih preater than the Sin
driveway comsidered above. The wider the consmction

the
e apmsphiere and the sedd aroand pools,

entet e impedance 1o paseous exchinge between

prabife e e Higlvay

Where o lowd spreader 1
Aatloriy theee will be need Tor apreater thickness ol no

Tiwes sih-Tiase 1t suppest e Toads cardied by the finished
stincture’, 10 b then praciical 1o inclwde o system ol
perlrated pipes Sl i he subehase matenal whih venting
either at e roned sovce oo b e verges o the cdpe ol the
ol e finrshed v over the sub-base may then be
impernimeable o gises e hol rolled asplali, or
¢ Duarnd”, o snilare over the

concrete), laclusion ol a vl
sulby-hiess iy De apgrropriate o casting of fhe surface,

I dhe more exlicime chvimmgances a onsiioelion
be roat system ol g very high value hee could be
eway, That is o

by
based o an elevared “hoanl walk” o
series ol pands sunk ot the groond tewsing only
damage 1o e poel sypsemy supporting beams popoes

seil

wlieh reinfurved comencte beame are placad wy, @
suspended Moo mac bssldimgr Soeh o constrochon would
b apply pressitee 1o the gaonmd and soahere wonld nol e
any threst 1o anderlying teee raots. This remnves the necd
Toor o T spresder s specialized anchors sl edy

Final Remarks

Adoption of the no-dig principles Tor creating access i
parking ton light velieles near 1o nees, which aveids som
severiee. should help 1o overcome concems . abom
posaible wlverse elfects o trees, Nevertheless, successlul
retention ot i teee will depeml vpon the sie i relaion w

Wty vt Pl Agemes T b m oo

awnl
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the wdpcent highway and sisict adherence o the above
primeaples, and apon the tree™s condmon — indcanive ol s
cavivonment.

abiliny 1o vl Chimiges inos sonting
Phis should he mewssed by nogualified acboicatiris

Chy completion ano-ghg comstocrionowill be an least 300Dm

above the sl protingd Level
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Appendix 3: Extract from the Cell Web product brochure

CellWeb

Tree Root Protection System

With increased urbanisation and more
redevetopments of exisling properties, lhe
need to be mindful of the impact on the
surrounding environiment 1s more important
than aver.

The demand {or building site access, driveways
and parking around existing trees can have a
potentialy fatal impact en the Uee if carried out
incorrectly. Tree preservation orders {TPQO's)
ensure Ihat trees are not wilfully damaged.
However the need for vehicle aecess over and

around tree rools can siill cause the following

problems:
Problems: By using Cellweb Tree Root Protection
Systern yau can avoid these prablems and
* Compaction of subseils (especially by ensure the tree’s long-terin future, BS
consteuction traffic) causing oxygen 5837:1991 {revised 2005) and APN 1
and nutrient depletion provide information for the protection of
= Creating an impermeable surface that trees during the construelion process, and
prevents water reaching the roots Callweb is a well-established solution that
= Changes in ground lavel and conforms to these guidelines.
water table

* Damage caused during excavation
*  Contamination of the subsoil
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Cellweb's patented design with its unique cellular structure and
perforated cell walls reduces the vertical load pressure on tree

\

roots and prevents damage. With clean granular materials as infill,
alr and moisture can reach the roots to encourage healthy growth.

With no-dig saluttons being the preferred option of most
Arbericultural Consultants and Tree Officers, CellWeb is ideal as only
the surface vegetation need be removed. As well as avoiding
disruption to the reots this reduces instllation lime and saves money.

What's more Cell\Wweb also cuts down the depth required for the sub
base — in most cases by 50% for further cost savings. CellWeb also

i+t Sy T4 significantly reduces surface rutting. increasing the long-term
petformance of the finished surface.

Surface
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Subgrada

Using Cell\Web: for tree root protection gives you these benefits:

*  Reduced depth of excavation required
= Prevenling the compaction of subsoils
*  Prevenling oxygen an¢<l nutrient depletion

*  Environmentally sound
»  Quick, easy and cosl-effective instalialion
*  Free technical support available

CellWeb gives you the cost-eflectiveness you need at the same time
as helping 1o preserve trees.

Geosynthetics Ltd is a leading dis

Please call - :
ide arge
01455 617 139 et 8 Next day
P stock :
or email sales@geosyn.co.uk range holding delivery
for further information.
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stributor of geosynthetic materials in the UK

Design Onsite
senvice support

geosyn.co.uk

Final surfacing

The Cellwebr Tres Rool Prolechon s Lotally confined wallun the cbean
stone sub base, therefore you can choose whidhevar surface matariads
are most appropirite for your inslallalion. Some nialenals are move
suttable than olhers and senious consideration should be piven Lo the
potasity of thi surlace Tor corfinued biealthy prowth of the lree. An
tdeal surfacng are DewBlocks: a prass rantorcanent and gravel
redention syslem. Geosynlhelios can sopply Thase sysloms lon g visually
altractiver surface that alse has Lhe sdvantage of being fully porous.,

Lo aor bioredied praveds can L used as an allernative hard landscapn I
and Cellweb can also e usad walb Dlock paviors whiose potans points
will peerl ingisture and aic teansfer to The rools. Wher e planning
alluws, porous asphalt is yel another possibla surfacing Ireatiment.

Call cun sales piTee on G1455 6717 139 Tor mmnre infarmalion,

Tamais Surfoco 1o

Fibreipe F414 Gooloetio
Begawnbon Fabrc Engnes’s Delmds
’
Trustea] Timber Edging
— ponial]
-
Bacigple e b Pen ooe il e
¥ A
Cadweb Tres Reot By Puoimd 4Z0mm Cloan
{100mm Deep)
Biock Paving
Fibegter PR Qgolesie
Segeratcn Fabric Sand Bediing
r
1 7 Troalad Timbser Edgig
——— e ey ~ (Dptons
-
s 1 L] B
Collwels Trer finol Eviating’ Greumd 4020mm Clean
Pratgchion Syatani Anguiar Slome

See all products
online at

Geosynthetics
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Appendix 4: Section 4, extracted from NJUG 4

4. HOW TO AVOID DAMAGE TO TREES

This section gives general guidance on methods of work to minimise damage to
trees. The local authority (or for privately owned trees, the owner or their agent),
should ha consulted at an early stage prior to the commencement of any works.
This will reduce the potential for future conflict between trees and apparatus.

4.1 Below Ground

Wherever trees are present, precautions should he taken to minimise damage to
their root systems. As the shape of the root system is unpredictable, there should
be control and supervision of any works, particularly if this involves excavating
through the surface 600mm, where the majority of roots develop.

4.1.1 Fine Roots

Fine roots are vulnerable to desiccation ance they are exposed to the air. Larger
roots have a bark layer which provides some protection against desiccation and
temperature change. The greatest risk to these roots occurs when there are rapid
fluctuations in air temperature around them e.g. frost and extremes of heat It is
therefore important to protect exposed roots where a trench is to be left open
overnight where there is a risk of frost. In winter, before teaving the site at the
end of the day, the exposed roots should be wrapped with dry sacking. This
sacking must be removed hefore the trench is backfilled.

4.1.2 Precautions

The precautions referred to in this section are applicable to any excavations or
other works occurring within the Prohibited or Precautionary Zones as itlustrated
in Figure 1 —'Tree Protection Zone',

4.1.3 Realignment

Whenever possible apparatus should always be diverted or re-aligned outside
the Prohibited or Precautionary Zones. Under no circumstances can machinery
he used to excavate open trenches within the Prohibited Zone.

The appropriate method of working within the Precautionary Zone should be
determined in consultation with the local authority (or for privately owned trees
the owner or their agent) and may depend on the following circumstances;

= the scope of the works (e.g. one-off repair or part of an extensive
operation)

degree of urgency (e.g. for restoration of supplies}

knowledge of location of other apparatus

soil conditions

age, condition, quality and life expectancy of the tree

Where works are required for the laying or maintenance of any apparatus within
the Prohibited or Precautionary Zones there are various techniques available to
minimise damage.

Acceptable techniques in crder of preference are;

a ) Trenchless

Wherever possible trenchless technigues should be used. The launch and
reception pits should be located outstde the Prohibited or Precautionary Zones.

In order to avoid damage to roots by percussive boring techniques it is
recommended that the depth of run should be below 600mm. Techniques
involving external lubrication of the equipment with materials other than water
(e.g. <il, bentonite, etc) must not be used when working within the Prohibited
Zone. Lubricating materials other than water may be used within the
Precautionary Zone following consuitation and by agreement.
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b) Broken Trench - Hand-dug

This technique combines hand dug trench sections with trenchless techniques i
excavation is unavoidable. Excavation should be limited to where there is clear
access around and below the roots. The trench is excavated by hand with
precautions taken as for continuous trenching as in (c) below. Open sections of
the trench should only be long enough to allow access for linking to the next
section. The length of sections will be determined by local conditions, especially
soil texture and cohesiveness, as well as the practical needs for access. In all
cases the open sections should be kept as short as possible and outside of the
Prohibited Zone.

c) Continuous Trench - Hand-dug

The use of this methad must be considered only as a last resort if works are to
be undertaken by agreement within the Prohibited Zone. The objective being to
retain as many undamaged roots as possible.

Hand digging within the Prohibited or Precautionary zones must be undertaken
with great care requiring closer supervision than normal operations.

After careful remaoval of the hard surface material digging must proceed with
hand tools, Clumps of roots less than 25mm in diameter (including fibrous roots)
should be retained in situ without damage. Throughout the excavation works
great care should be taken to protect the bark around the roots.

All roots greater than 25mm diameter should be preserved and worked around.
These roots must not be severed without first consulting the owner of the tree or
the local authority tree officer / arboriculturist. If after consultation severance is
unavoidable, roots must be cut back using a sharp tool to leave the smallest
wound.

4.1.5 Backfilling

« Any reinstatement of street works in the United Kingdom must comply
with the relevant national legislation (see: Volume 6 — 'Legislation and
Bibliography'). In England this relates to the requirements of the code
of practice — ‘Specification for the Reinstatement of Openings in
Highways' approved under the New Roads and Street Works Act 1991.
Without prejudice to the requirements relating to the specification of
materials and the standards of workmanship, backfiling should be
carefully carried out to avoid direct damage to roots and excessive
compaction of the soil around them.

« The backfill should, where possible, include the placement of an inert
granular material mixed with top soil or sharp sand (not builder's sand)
around the reots. This should allow the scil to be compacted for
resufacing without damage to the roots securing a local aerated zone
enabling the root to survive in the longer term.

« Backfilling outside the constructed highway limits should be carried out
using the excavated soil. This should not be compacted but lightly
“tamped” and usually left slightly proud of the surrounding surface to
allow natural settlement. Other materials should not be incorperated into
the backdill,
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4.1.6 Additional Precautions near Trees

Movement of heavy mechanical plant (excavators etc) must not be
undertaken within the Prohibited Zone and should be avoided within the
Precautionary Zone, except on existing hard surfaces, in order to
prevent unnecessary compaction of the soil. This is particularly important
on soils with a high proportion of clay. Spoil or material must not be
stored within the Prohibited Zone and should be avoided within the
Precautionary Zone.

Where it is absolutely necessary to use mechanical plant within the
Precautionary Zone care should be taken to avoid impact damage to the
trunk and branches. A tres must not be used as an end-stop for paving
slabs or other materials nor for security chaining of mechanical plant, If
the trunk or branches of a tree are damaged in any way advice should
be sought from the local authority tree officer / arboriculturist,

See TABLE 1 —'Prevention of Damage to Trees Below Ground' helow for
summary details regarding causes and types of damage to trees and the
implications of the damage and the necessary precautions to be taken to avoid
damage.
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TABLE 1 - Prevention of Damage to Trees Below Ground

Causes of Type of Implications to Tree Precautions
Damage Damage
Trenching, Root severance | »  The tree may fali over Hand excavate ondy within the
mechanical »  Death of the root beyond the | Precautionary Zone. Work carefully
digging etc, painl of damage around rools. Do not cut roots over
«  Potential risk of infection of | 23mm in diameter without referring
the tree to the local autherity tree officer,
The larger the root the grealer For roots less than 25mm In
the impac! an lhe tree. diameter use a sharp tool and
make a clean cul leaving as small
a wound as possible.
Trenching, Root bark »  Thetree may fall over Do not use mechanical machinery
mechanical damage « Ifthe damage circles the to strip the tap sail within the
digging, tap soil roat it will cause the dealh of | Precautionary Zone,
surface removal ihe rool beyond that paint Hand excavale only within the
etc. « Potential risk of infection of Precautionary Zone. Work carefully
the tree around roots. Do naot cut rools over
The larger the rool Lhe greater 25mm in diameter wilhout referring
the impact on the Iree, to lhe local authority tree officer.
For roots less lhan 25mm use a
sharp tool and make a clean cut
{eaving as small a wound as
possible.
Vehicle movement | Soil Restricts or prevents passage of | Prevent all vehicle movement,
and plant use, compaction & gaseous diffusion through soil, plant use or matenal storage within
Material storage waler Lhe roots are asphyxiated and the Precaulionary Zone.
within the saturation killed atfecting the whole tree.
precaubionary
area,

Top-soil scouring,

Alterations in

Lowering levels strips out the

Avoid altering or disturbing soil

Damage to leaves and shoots,

excavation or soll level mass of rools over a wide area. levels within the Precaulionary
banking up. causing Raising soil levels asphyxiates Zone,
compaction or | rools and has the same effect as
exposure of soil compaction.
raots.
Use of herbicides. | Poisoning of s Death of the wholg tree The selection and application of
lhe tree via root « Death of individual herbicides must be undertaken by
ab sorption branches a competent person in accordance

with COSHH regulations,

Spillage of ils or
other materials,

Contamination
of soil

Toxic and asphyxiation effects of
chemicals, oils, building malerials
{cement, plaster, additives elc.}
on the root system can kil Lhe
tree.

Never store oils, chemicals or
building materials within the
Precautionary Zene or within lhe
branch spread of a tree, which ever
Is the greater.

Piacement or
replacement of
underground
apparatus,

Various

Death of all or part of the free.

Effective pfanning and lialson with
local aulhority lree officer, taking
into consideration the position of
lrees, and Lheir future growth
potential and management
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4.2 Above Ground

4.2.1 Damage by Pruning
Trees (including shrubs and hedges) can be damaged by inappropriate or
excessive pruning. Reference should be made to the Energy Networks
Association (ENA) document “Engineering Technical Report 136 Vegetation
Management near Electricity Equipment — Principles of Good Practice” (see
section 8 — ‘Other Useful Publications’) or appropriate company specific
documentation for guidance on pruning.

See TABLE 2 - 'Prevention of Damage to Trees Above Ground' below for
summary details regarding causes and types of damage to trees and the
implications of the damage and the necessary precautions to be taken to avoid

damage.

TABLE 2 - Prevention of Damage to Trees Above Ground

Physical attachment
of slgns or hoardings
to the trunk

Slorage of materials
at base of free

Rubbing by winch or
pulling cables

damage to the wood,
damage to buttress
roots,

abrasion to trunk

resulting in death of ali or
parl of the tree,

Struelural failure of the free

Causes of Damage Type of Damage Implications for the Tree Precautions
Impact by vehicle or | Bark bruising, Waunding with the potential | Surround the trunk with protective
plant bark remaoval, for infection ultim ately free-standing bamier, Exdude

vehicles, plant or material slorage
from the Precaulionary Zone.
Ensure sufficient clearance of
cables or ropes.

Impact by vehicle or
plant

Rubbing by overhead
cables

Bark damage to
branches,

breakage and splitling
of branches,

abrasion lo branches

Struclural failure of the
branch.

Wounding or loss of a
branch wilh the potenlial for
infecticn ultimately resulling
in death of all or parl of the
branch or tree,

Exclude vehicles, plant or material
storage from the Precautionary
Zone. Ensure sufficient clearance
of cables or ropes,

Adl pruning shouid be carried out
in accordance with BS3998
{prune affected branches to give
appropriate clearance from
cabigs)

Inappropriate siting
of overhead
apparatus, such as
CCTV, lighting
fixtures and
communicalions
magts and dishes.

Inappropriate pruning,
unnecessary tree
removal

Severely pruning tree to
acquire line of sight signal
for communications dish
ele,

Effective planning and liaison with
local authority tree officer /
arboriculturist, taking into
consideration the position of trees,
and their future growth potential
and management.

Lack of forethought
in design and
focalion of apparalus
and sences entries

Complete tree
removal

The tree Is removed
upnecessarly

Agree the location and installation
of services at the design stage.
Consideration should be ghwen to
the creation of dedicated service

via absorption through
bark, leaves and
shoots

death of individual
branches,

damage to Jeaves and
shoots

on nNew Toutes wherever possible.
developments
Use of herbicides Poisoning of the tree | Death of the whole tree, The setection and application of

herbicdides must be underlaken by
a competent person in accordance
with COSHH regulations.
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