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South East Living Group 4 and 4a, Oaklands Road, 8romley 

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 sUlVey 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 sUlVey, including a Tree SUlVey 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 sUlVey report. Where concerns for tree 

health and safety exist, the necessary and appropriate tree inspections should be carried out. 
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2 Methodology 

The trees were inspected from ground level by consultant arboriculturist Neil Taylor on 11th 

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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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 

trees 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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4 Arboricultural Implications Assessment (AlA) 

4.1 Methodology 

The AlA 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 

T7 

TB 

T13 

T14 

to enable the construction of an access drive 

to enable the construction of an access drive 

to enable the construction of a car park 

to enable the construction of an access drive 

to enable the construction of an apartment building 
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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 building 

to enable the construction of an apartment building 

4 and 4a, Oaklands Road, Bromley 

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

T1 Crown lift to clear 5 metres, secondary branches only 

Reduce western laterals by 1.5rn 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 demolished ',n accordance with the methodology 

described in section 5.2 below: 

T1 and n 

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

hard surfaces will be constructed in accordance 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, n, T5, T6, T18 and T25 

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

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

T1 
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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 accompanying 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 system 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 topsoil may be permitted to blend the new hard surface into the existing landscape. 
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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 demolition 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 600mm 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 proposed 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 Arboriculturist in 

consultation with the local authority 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 methods 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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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 plywood fit for purpose on a compressible layer (e.g. 100mm layer of woodchip 

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. 

Key 

1 Standard scaffold poles 

2 Heavy gauge 2 m tall galvanized tube and welded mesh infill panels 

3 Panels secured to uprights and cross-members with wire ties 

4 Ground level 

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

6 Standard scaffold clamps 
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6 Conclusion 

Canopy Consultancy 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 proposed 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 arboricultural constraints which would prevent the 

proposed development from going ahead, subject to the protection measures and construction 

methodologies specified within this report being correctly implemented. 
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7 Appendices 

Append ix 1: Tree Survey Schedule 
BS 5837 2012 Trees 

fl Project 4 Oaklands Road. 8romlev in relation to design, Surveyed by NAT 't.-~ construction and 
Clear and Briaht CANOPYCONSULTANCY Ref: 13-171-TSS demolition- Weather 

Date: 11.10.14 recommendations Tagged No 

Client : South East Livin 

Canopy Spread 

Height or Physiological Preliminary 
Estimated 

Tree Height 08H ~ 
Age remaining 8S 

Species N E S W E cmwn condition Structural condilion management 
No. (m) (mm) ~ clearance 

dass 
problems/comments recommendations 

contribution category 
years 

I 
Tt 

beech (Fagus 
18 750 5 6 6 6 1 2 M Good 

Fair - signs 01 decay 
None 20-40 82 

sy1vatica) at first branch union 

false acacia 
T2 (Robinia 10 360 2 3 3 3 1 3 MA Fair - minor die back Good None 10-20 C1 

pseudoacacia) 

false acacia 
T3 (Robinia 11 410 4 3 4 3 1 3 MA Good Good None 20-40 82 

pseudoacacia) I 
leyland cypress 

T4 (xcupressocyparis 6 400 3 3 3 3 1 1 MA Good Good None 20-40 C1 
leylandii) 

I Fair - twin stem. 

T5 oak (Quercus 16 957 7 6 6 6 1 2 M Good 
Decay at base of 

None 20-40 82 
robur) weslern stem which 

! leans west 
-

T6 
sweet chestnut 

14 860 5 4 3 5 1 4 M Good 
Fair - possible basal 

None 20-40 82 
(Castanea saliva) decay 

-
T7 cherry (Prunus sp.) 5 I 200 4 1 3 5 1 2 MA Good Good None 10-20 C1 

T8 apple (Malus sp.) 3 150 3 2 3 
3 1 ' 

1.5 MA Good Good None 20-40 C1 

horse chestnut 

, 1 , 
Fair - large lear out 

T9 (Aesculus 6 800 1 1 1 1 M Fair - monolith Remove 0-10 U 
hippocastanum) 

wound 
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South East Living Group 4 and 4a, Oaklands Road, Bromley 

as 5837 2012 Trees .lIOt Project 4 Oaklands Road, Bromley in relation t o design, Surveyed by NAT r:. 
13-171 -TSS 

construction and 
Clear and Bright CANOPYCONSULTANCY Ref : demolition- Weather 

Date: 11 .10.1 4 recommendations Tagged No 

Client: South East Uvin 

Canopy Spread 

Height of Physiological Preliminary 
Estimated 

Tree Height DBH 
w 

Age remaining BS 
Species N E S W E condition Structural condi tion management 

No. (m) (mm) Jll crown 
class contribution category 

VJ clearance problems/comments recommendations 
years 

I Lawson's cypress 
, 1 , Tl 0 (Chamaecyparis 7 200 1 1 2 2 MA Moribund Fair N/A off site 0-10 U 

lawsoniana) 

I Lawson·s CYP'ess 

1 l' T1 1 (Chamaecyparis 7 180 1 1 2 2 MA Die back Fair N/A off site 0-10 U 
lawsoniana) 

I Lawson's cypress 
T1 2 (Chamaecyparis 7 180 1 1 1 1 1 2 MA Fair - sparse canopy Fair NfA off site 10-20 Cl 

lawsoniana) 

T1 3 
I silver birch (Betula 

pendula) 
11 180 3 2 3 3 1 2 MA Good Good None 20-40 Cl 

T1 4 I silver birch (8elula 
pendula) 

10 
1

170 2 2 2 3 1 1 1 MA Good Good None 20-40 C1 

l awson'S cypress 
T1 5 (Chamaecyparis 8 210 3 3 3 3 1 1 MA Good Good None 20-40 C1 

lawsoniana) 

T16 
yew (taxus 

4 
1

150 3 2 3 2 1 1.5 Y Good Good None 20-40 Cl 
baccata) 

T1 7 
Japanese maple 

4 I 200 2 3 3 2 1, 1.5 MA Good Good None 20-40 C1 
(Acer palmatum) 

I horse che51nut 

6 1 ' 
T1 8 (Aesculus 10 790 6 7 8 2 M Fair Fair - girdled roots None 20-40 B2 

hippocastanum) 

T19 
lilac (Syringa 

4 180 0 2 4 2 1 2 MA Fair - ivy Fair - leans south None 10-20 C1 
vulgaris) I ! l awson's cypress I 

TOO (Chamaecyparis to 310 2 3 3 2 1 2 MA Good Good None 10-20 Cl 
lawsoniana) 
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BS58372012Trees _IO.-~ ___ 

Protect 4 Oaklands Road, Bromlev in relation t~ design, Surveyed by NAT ~ 
constructIon and CANO~CONSUL"'ANCY Ref: 13-171-TSS demolltlon- Weather Clear and Bright 'C .I. ' . I. 

Date: 11.1 0.14 recommendations f'T."a""gg'ed= ____ -f"N"o ______ f-_______ -,.. ____ --, __ _ 
Client : South East Living 

Canopy Spread 

H · ' Ph . 1 . 1 P I' , Estimated T H . h DBH III eight 0 A YS'O oglca re Imlnary . . SS 
~ee Species t~ I ( ) N E S W ~ crown I ge condition Structural condition management re~~t;g t 

o. m mm U5 clearance c ass problems/comments recommendations cony~a~s Ion ca egory 

T21 I hOI!,Y (" lIex) 7 241 3 2 1 3 : 2 2 MA Good Good None 10-20 Cl 
aquL Olum I 

1 
yew (taxus 

T22 ! baccata) 4 320 4 3 2 2 1 1 2 MA Good Good None 10-20 Cl 

T23 laurel (Prunus 5 313 2 3 2 4 3 0 MA Good Good None 10-20 Ct 
laurocerasus) I 

T24 I hOI~,Y ("lIex) 5 425 2 4 4 3 I 2 1 MA Good Good None 10-20 Cl 
, aqul Olum 

I Lawson's cypress I 
T25 i (Chamae~parjs a 200 1.5 2 2 2 I' 2 MA Good Good None 10-20 Cl 

lawsonlana) 
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Appendix 2: Arboricu ltura l Advisory and Information Service guidance note APN1 2 

• 

~ees In focus 
Through the Trees to Development 

Derek Palch and Ben Holding 

Arboricultural Advisory and Information Service 

Summary 

TIK' m:ljnril}' of In;~ mOh t; I1)W in Ih~ upp • .: r mew,' orsnil 
and Ihey mu)' sprO!:Ld nutwards in any direc1ion :L Ji , tance 
':lIU:1I10 the lrec 's hcighl. Any di!loluroonee of Ihc ~f\lu rll l 

wilhin Ihe root spreacl of .. Irc~ c,m damuJ:!.C' i l ~ rOO(~ .. nd 
nlJY sC\'erc1y injure the Ir.:c, O;unag:.: In mO(~ will 
inl t nupl thc ,~ ujlply of walei' I1('C(,S~:lry 10 k~ell Ihe Ire.:: 
:Llh'e and may l ' :LLL,.: d.::dinc in vigour. di .::had, Clr c \'cn 
death oflhe 1ree,The ITI."e may nl<;() ~ mndc unSlabk nnd 
.'\(1 p!),o;c :In unacccpwblC' Ihn::II h) the s:lfc: ty <)r prop];: :mt.l 
pw()Crty, Devc10pment uf a ,~ile, includilLg conslruclion of 
acce.).S mUles. uri\'C'ways nnd 1"1rJdng are:LS can I'(' ~uh in 
~ uhsl :Ln l ial root SC \'Cf"JILCC of trees, Techniques for !he 
cOlLslruclion of access drives, which may avoid or 1 e:)~C' n 
the d:LL1lfL ge t.:ILU\Cd In 1I'Ct.: ,~ , art: dt: ~criI LC I 1. 

Thi$ nute ... mhr:K'es the: IlI' inciples ti rs1 published by Th ... 
Tr ... t: Auviec Trusl : L ~ " Dri\'eway$ C1ust: IU Trcl'!Io" 
(Abor1culLlI-;t ] i'rJclic ... Nul.: ~u, I') Ilud re\' k\\ ~ II IL.:: ..... 
Ihe principles may be :L pplied in pl';lelke, 

Trees: A Cause of Conflict 

Ueve lopmCll1 of :I sile i ~ ~olLLc limcs hampen:u or 
prel'cm ... d Ilt:c<luse of Ih ... prel>.:m:o.' uf Ir~e!o, Ult.:;l! 
:lulhoril ie!lo :lIIU re~jdellls may w; ~h IU ~ee I .. .::..:) 

' prt:~e:rwd ' whilsl dc\'dol~rs ~..:e: k I~rmi$s;un tu build 
d os.: 10 IhelLl - uften if llor:ml "boullhe Jamage Ihis may 
(' UU S': 10 lJ'Cl'S, Even de\'dllpmClLls slIt.:h ;LS aCl'CSl driw s 
anu p;u'king areas can Ihreaten e ... i ~ li ng nearby II'I.'CS, 

Tr:ldiliun:LI drh'cway conslruclioll le" l':L\'al ion and 
h~ck lil1 illg wilh u fompaclablc IO;Ld-b<':lring sub-base 
malcri :Ll) t.:an seriously t.l :lllLagc II\:C rOOIS, SudL u:mL:lgc 
occurs because of :L luck of und.::rslanding Ihal tutll:> 
II L:lin ly gnJII !lul wan!!> frullL ;Itrce'l> InULk. near \t) the soil 
surf .. c ... . mlher than ut!wnlV .. rd~ (Oobsun 19(5), Wht.: re 
Ihere is a ~ i gniticanl risk of d:mlag(' tn lre ... s by root 
se\Cr>lnec, I)r dLalLJ;e~ ill lull enndilions <ll1rinJ; 
constrLIt.:tion. local planning :1IL1horilil'~ may ~on~limes 

rd u ...... pt.: rlll js~ illn fllr inswllation or an :ll'Cess dfi \'~\\ :ty 

or parking area close 10 Ifl'eS - e~ llI!einlly if the Irl.-':s MC 
subjt.:ct$ of Trcc I'r.::scll'mioll Orders, 
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Fi~lJrl' J. 

IBCOtT't'Ct rcpn.·J;(nlaliun 
o r :" 1n:C'S 1'00/ S)'SI~m , 

Huwc\'cr, if the po!enlial fl'r damage 10 the lrec's mOl 

sy~ l c lI1 (e.g, by ~l'\ emIlCe or soil cOlllpaclionl can be 
lI \'oillctl OUTinG clln' \ruel ion. OC\'t.:10j)llLcnt may be more 
easily nt'c('ptet.l , A Icchnil.Jue is dewribcu be low which 
should reduce Ihe risk 0 1' ~ i snir j t.:lI(n d:1Il1ag ... 10 IreI' rool ~ 
whil e: I'nahling :LCl'es.~ :mLi park ilLg fur li};hl \'ehkks Iu be 
conslnLcled close 10 Irees, 

Where Do Tree Roots Grow? 

SUT\' iv;tI of :L lret.: d C'I)Cnd~ on its roots being able 10 
:LlL"Nb o!lLoogh wnter from Ihe Sll il lO !iU ~I ; L i l1 Ihe foling(' 
I:m C ~litllal"u I ,DIM) lilre:. pcr d:LY in summer for 11 fully 
g !1IWII for('~1 Iree in a mr.J1 :tl\:a) ami un tlt.:vt.:1uping II 

~Irullg NOt s)'!Iolo:m CllP;Lblc or keeping Ihe: Iree uplighl 
Ihrough autumn :md wimcr ga le~, 'I'll ;ll'hie\'e Ihis thc 
lre.:\ m ill S nULSI c.\ploil n vcry 1:ll'g .. \'nhllllC "r _oil. 
Howc\'t:r, thc a~,~ umplitln Ihal the~c retluircmcnls are mCI 
by a system of rolllS ,!;l'tllV ing jllctlominalllly llowlL\\'art.ls 
(piyure I), and Ih:n ;lILchuring mots arc \'ery Ihick and 
de1>Ct'nd into lite: !Ioni] for many melres C1 i"e Ihl' base of n 
lamp pm t) b incorrect. In rcalily I r('~' roolS: 
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• l!rull ill any dirl"(tion lIIor~' or k :.s p:mdlcl wilh Ihe 
soi l ~urf:ll:e fa ther Ihnn 1· ... nkaJly (Figure .:!J. 'I his is 
also Ime for t fec~ Sl'nll' ing 011 sloping I:md. 

• 111'(' u~ua ll y 1'l' lmil'd y shallow nw,l nf:l Ir ...... ·s runh 
:Ire in the upper mell .... of w iJ. 

• u1>ua lly t~ nJiah: oUlw:mJs fWIlI a 11';:;: for a J islancc 
cquil':lkm Iu Ht k:l, t th ... Iree's height (\\·hi(h for a 
malurt tree 111:1)' b( 20 III or mor ... ). 

• (an be .10 \:n1 01 more in di:lIll~·t c r :l t the- blSC of Ihe 
trunk . 

• sulruil'llk and Illlll.' r r.l pidly :I~ they C~ l end l)lIt fro111 
the lI'Unk. 

• arc nnly 2·J cm in di:lIneh: r, :IIU.I nft.'l1 much )e.~s ut 
J·4 111 dislllllcC fromlh e tru nk, 

'I h ... Muall \\Oo.""Kly 1"0\)1, (thrn.c It ~~ th,m 3 \: 111 J ... rn~h:r) 
lirpo:r Yery linle hut they may sln'Cad out fm long 
dis""K· C~ . Smaller, non-wondy roots IS\lmelim ... ~ 
J..:s(rihed '" while. feel!..: r, hhrous. fnlgile or absorb ing 
n1"'I ~ ) grow outw:mh lInd INl:llly tll\II':l rd~ fronl Ihe 
wOOlly fWIS :nu..! Mlbdh·idc it) C.lll lull Ihe beuer :u: I~ltcd 

snrf .. ce soil. Al lhouf!h generally ~ hol ' l Ih.:d Ihey tund Ih.: 
fu ngi as~ocia t..:d with them · ealkd my":olTi1.:1s)nfe Ih ... 
principal :JbWfbcr~ {If mni~t urc und IUllricllK 

Most tllOb (bot h Ihid. and fine):JI'C silUJlcd close 10 Ih ... 
soil , urface. fOl'llling a thin layer lc i>.' Ihan llll decp, but 
SOUle ~matl IWIS (usuull y only a r.,\\ nlJll in di:IIII":lcr) 
m:l~' I"l::tch 2 III or more de~p . 

Roots and the Soil 

Rools al'l: living mill like .. It tJl;lIlt~ :II1U ml i n", I ~, lIJu~1 

h:II'e uX}l:t'n if they arc to surl'''e. WithouI u.\),£ell rOOI1> 
;Irc unable to fu ncLi.)n pmpcrly 01' grow. and when Ihey 
an: slar\"c(1 of oxyg.:n for prolonged periods, Ih..:y die. 

FIglII'''' 2, 

Tr.:C-) h;m:;I Idllli.d}' 1>hallol\' bul '>Iidc sllf ... a,lill~ 
root sy'l ~rn, 
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Blllh o.'ygC'n and water ore held in the por('s belwecn the 
soi l panide~. When: Ihe pllre~ ;Ire I:tl}:c Iq;. in t'n;lI~r Ilr 
s: lIlllr ~oil, ) thc ~uil wi ll geJ1( I~llly be frcdy draining :mJ 
we ll ·acr.lI..:J . but \Ihcr'" Ihe pOI"l':.~ arc 1> m:llIle.g. ill he:.ll')' 
da)'~ ()( 1>nils \\ llIch h'II'C bccn comp'l{;k-dJ Ihey may Ix: 
full of W,ller ami h;l\'l' a poor supply of o\yg.:n. 

t1'lusl m'e.' Ihal h;II'e Ik:cn growing ulldi,lurh('d nn a ~i l e 

rOt mall)' ye:!I" will hll\'\, \!..:I·c!oped ;1\1 ':X l en~i\'e HlOI 
sysleJ1) \\ ilh Ihi! fOIIIS gru\ling wheri! Ihi! ~u il coJndlt iml~ 

u~ mosl ramumble. Tho.=re will be ;1 b;t!alll;e belween Ihe 
de\'doprncnl llf Ih.: Crtlll'1I1 whirh r.kmamls waler) :\IId Ihe 
""'Iuts (which ~ 1I[lrly il). Any ~ lIdden nllCra linn of Ihe soil 
condil ions within Ihc tfl!C\ mllt ing arc;! (a dlde ofmdiu ... 
e4ual III Ihe Ire ... ·s ht'i~hn \I ill Iherefl)fc up,ct Ihi~ 

bill:tnce. For C'xamplc. Ih~' s in~1c passagc of a 11I;le hin~' 

will ·squc~·tc' lhe $0;1 cloJ~ing up Ihe pnfCS h·'lUsing 
COIllI);lCtion . c"pcci;lIly in Ihe upper I cl'cI~) and so re\hK'\: 
Ihe :II11Uttnl IIf o.\ygclI :lI':li lablt' to rOOI'l which IllO::\'t:llIs 

Ihem from ~ r\.lwing tllIOlJr;lllhe soi l. With e~ch :tddil iomll 
machinery IlHlI'Cl11l'nllhe eUlllr:lclion im:rea~es nnd ~o d,) 

Ihe pmb lem~ for Ihe Ifl'C ;11111 il' mlll~ . 

Illadn£. ~Ilil or olher mat": I'i'lls uver Ihe rool 1>ySlem 01 a 
lree will imlll.'l!..: :Iir m"I'clUcnl inlu :11111 001 uf Ihe soi l 
1I l'1 JUl1ulht' ronl 1> 'Hid Ct1l1,etIUCUI)Y r..:dul·e Ihe '11.til~h i I IIY 

uf I1 xygCII 10 the rOO(~, Th\' clTecl on the Im: i ~ nSllnll)' 

l)ro2n:~~h'c ~hoOl ;lIld br.ml'll cl i.:h:tek unlil :1 nC\\ hal:mec 
h:l.~ bo.=en f.;adl..:t! Ix lw~n Ihe r ... dl)(;cJ C;\pa..:l ly uf ti'e 
d;IIIHlge(l I'OI.)1 ~y~ 11!111 III "b~lb WUltr ilnd thl' Ikl\1:l1u.b of 
IIw lc;Jl'cs. If t!.nn:lgl! j , pm£r..:,~ i,c 01 so !iCI'C~ tha, ~ud l 

a b:11:mce l':Ulllot be ochicI·cd. Ihe tree willultilllmcly die. 

E,eay:tlions . t'n 'n s lrippllllo: lhe lopsoil . "ilhin Ihl:' 
rooling ~ ''CU will sever I"OIlh . 111c c11':olcr Ihe C\c:tl':llion j" 10 
Ihe Imnk ur Ihe tree Ihe I:II'ger will be lit ... J'Ouh k'~ 1 ~n\l l he 

~re:Uer till! ,ignilil::ulce for Ihe hc.lllh and .It~ bilily of the 
Iret', Onl:'e thecxc:lI'a,ioll j , a I1l\:lfI! deep I'immlly all of tll\: 
tuulS t;mwing inlo tit.: o;e~\"med nre:! will haw II\.'\: I\ 
~e\·ered. The tree ma), then ei!h.:r b..: linable 10 ahsorb 
.~ u nl ~i ... m \\·nt.:r 10 ~ u ~\Uin Ihe foliag~ :1111.1 uiebill'k \\ill 
occur, 01" :IUcilOr.tgc \\ ill he MI reduced IhUllhc trcc is ulI~ afc 
null has 10 bt- ~ewrel}' pruned IIf I:'lcn felled for ":Ifely. 

Soi l compaelion. c.~eav;u i ()n~ :lIId ~(lil l (,'I'cI ilwre:lsc~ will 
,,11 dalll~gc nlOts und Ih..: dO.\(' r In Ih.: Inllll.. Ihey oceLll Ihe 
J; r ... lIh:r Ih ... lI:lIl1:tge illllicleJ on thc m:~. Nelcl'thcle,s. 
healthy 1rt."i:S :Hl! !1c11\.'r:llly :Iblc 10 \\'ith~I:lUd Ihl' loss of 
MIIlIC ruotS III nm~illlll l11 or noout 20% of the rooling lIre:!, 
Hcll iwell ;11111 Fnrdh.1Il1 II'JI)~)J wit hollt nolice .. !)!.: 

lldl'ersc ...tTeCb. 

Development Near Trees 

Brilbh Slandanl BS 5837:2005 Tn.'t'l in Rt'flll;1I1l I" 
(im.,/mClirm - R,'c/JII/II/I'/Id,I/;/IIrJ n:ctJmlllends that fill 
CO II~1 11ll'li on si lc ~ an al\::1 m'Olllld 1.1 trce should Ix: Jen 
uJldislUrhed (the ROll' Pmlc(" lion Are:l) su thnl 
unacc\'plahJe d;nll~ge 10 1h(' rool :olyslclll is ;\l'Ilit.lcd. In Ihl' 
Bri tish S!anJlIrd Ihe Ruot PTt>lct'liun Ar;::t i, c:l1cul:ncd ;l~ 
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t h~ ('{Iuh',ilelll of ,I {' Irde llhnut 1 2 ~ the (h,tlllell'r of the 
t l'\:'('\ lrunl 1I1Ie,"nl'l:'.I :1I 1.5111 abo\.: t,!nlulltl lc\d ) Th.: 
di ~ tmll:t' hUIIl the [runl. l'xlell.lill t,! 10 Ihe hr.mdl " IJil"lll, 01 
h,\If Ihe I r"l"~ h':lghl , whichc".:r h 1IIl'I!r.'::ltel !I' il,! ure ~) 

h a u,cful iudic,lIur .lr Ihc l},pie,11 l{rltlt "l olcCliulI All'" 
fLII, 1t gi\.:" Iree, 

The I(nol l)mlecllulI 1\ .,\". i ~ nn arC,1 of I)rulce lc.! }!)Ulllhl 
llroUll,l1I m,~.: \~ ithin whi.:h any IIl: lil' il Y th;tI ':lluM d'lIilnc.: 
['nui' , hLIIIIJ I~ Ilrvluhit.:J \1'11111>1.11 1111; II,iLlr II1' R'.:nk:1II f.1 

1111 Hht1ri"llhuri ~ I , 

1I0w':I'cr, If Ihe ll';II': IIII ('~ ;111\/ &ui.ldlllc~ S\.' I tlUI I'oc lnw 
,ll'e f\llh )\\ cd, lII , mllaliulI Ilf lI"cc~' th'l\'c\l ;ly~ :111,111:ll'lill/; 
fl'f hf! ht vehicle' wi lhin lhe Rnot I'ru[c':lillll ;\ re;! ma)', III 
lI1 ~ ny s illlal iHII', be 111) .. ~i l'lc Wilhl)lll cilll~ ing ,~ig ll1lie'lIll , 

jlermanent ,l lI IIl :I!!e 10 Iree~ Nel'o,'nhc1e", ('Il'e r! 
ilrlH ' l'icul!lII,l1 lllll' iee \ /tuul,1 lit! sOllghl Iu Ilclcnuill': 
whelh.,,, Ih.: 1ft' ,' [llItillle ~il <.' ~,( .t1dll i'!lI~ [,'n" III C tll ~d\ !'.' hi 

rile pti" .... plc, "c~tille" in thi , Nllte, Any (l'~e .. ~ melll or 
u ... ile :.hlJull[ indln[c l'ulIsidcf.llil)lI of till' hl:allll l,m[ 
IIl cr:,1I elllll[illllll "r Ill\' trcct~I, Th,1I i ~ [It.'elm\(,' tJltI mul 
Ikclinillll IfCe~ !IHI)' he I'ulncnlhle hi ~ lItil.l (, 11 ch;lUgc ~ in 
Ihl' Sile O:lIntl il illn ~ und ", thl' )' may wmralll :1 larger Uft:::1 
Ihml the minill[ulII fec.11I1I11ell,I ... ,.1 in the IIri l hl! SlimJ,uJ" 

Engineering Needs 

DI;\'('w"y~, rUI.lII)illh~ :tIIl! ~'(11 \Xukin~ :1ro:U,\ IIIII~I be bllil t 

un :1 lil'lll, ~la"lc bilsc, ElIg i llCI'f~ 11 .. 11:(11) (Whi"'I'e thb hy 
,'"eal'allll!! the ~i ll ll u uelllh ,If :1"11111 O.:'i Ill , ':UIIII ':Il' l ing 
the t-a,\C If Iwc,:~silry, ml,1 Imcktillill ~ With :Ill 111.:11 

III:I".' (ial lit ,I I 1.:,111 he elllllJl;tctetl h. f01l 1l n , 1:lhk pl;rlrUtIIl 
rhl ~ u\lwlly illllll\' e~ plllgl 'c,\~ iI, ' pl.l o:e llll' lIl " I I .. yt:r~ III 
illCII 1lI;lleli:11 Ililh ";10;11 !Ic ing. ellllll':tCled h )' 1"',lC. lll't[ 
I"I\-":~ of :1 1)[o\I'cl\'11 flllI.:r Uf wh:t.'ler pl:'ll', r",ldl [1" '" 01 
" 11l:lchittC l"r.::rre~ lnnl':I~ i n~ ,'olllp:u: linu [11 Ilcjllh in Ih \! 
, ,,il. 111e ~ IJ !!e .. uf Ih,' e ~l:a\'Hl ioll 11>.1 : I ~ Ih,' ' UPI)l,'ling 
fllf'lll:tlinll !tllll 1..':111_, Ill' IIther CII!;III!!' m:!y lit." II .... J III 
f~'t [li" Ihe ~Urf,I';': tIl;tt ~' I ' I:II , 

Any ~ lIo: h e~e, II:tlillll ' "I ~ !1i1 ~ ldpplllJ; lI'ill ,eW I ' I( HII ~ llll,l 
, h"ul,1 h" 111 "i.Ic~1 within Ihe R'K'I 1'1,,1,'':111111 Arl';t 

l ' I~lIn' ,1, 

1);,1 ;'11 .... fl\lll\ U Hee \\' Indl 

""II 'liltl\C~ Iltc 11'11,' hi \\lIkh 
""ifS _h"lIlt1 be pr.II''t;ku " I C, Ill! 
tI;l!j!hlg 
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(Ollll>.lcling rh.: h;. ~i.' 01 HI) e'(C.t\':tti.," C,ItI ehung<.' Ihe 
hull: Ilcu ~ il)' •• r li lt! ~ lIh\OI il erc:lllul' .:tllldililllu UU~ II~I [lhl c 

rUI IIIl' ~ lIn i\.~1 ,.,1 .1 11)' Hltlh, I':tll k ul .lrly thc WlIlCI' 
:lh ~ll1hi llJ; !tuc r"tll ~ , el>lIl:1ll1ed III Ih:1I 1'\1111111':,' P lileC JII ~n t 

;1",1 p;ul icul,lIly \.olnp:llliIl1l111It ':t11 h";tr1I1J; ClltI .. l flIe titlll 

1II;ltert;tb will c,llIlnbu\c It! Ihb erc:llilll\ or CUII\llli"lls 

IIIl~lIil:l"k for tlHII ~lIrl' j vlt l 

On 1II:IIlY ~i l ':" il i ~ plls~i blc It. ctll1QmCI an mIcIIU;\ldy 

\upl'urlcJ aecc~~ dm'cw:IY ~lIi!;t"k fnl h!lUleu It) lI [;~ hy 
lighl \ d licb whil,' rd ;~itlirl g hC:ltlhy. ~ l[lhlc IIC"~, hy 

Illlllpl iOltl pf Ih r,~e Ilr indpah jI:ll ti o: ul:II'I), wllen 
eUIl ' lrllelinn 1 ~ IIIl hin Ill<' IhKlt I't'I !I \!"Iinn Arell as 
,1I:11:1I"1111'd in 1:1I11~ UIt ,llillll I1 illt :1II mIKltkuli(III 't. 

Whet ': Ihe tin" hetl ,(ruetln ... will he :1",Jllled b)' (he 
IIi /; hw;ly Authoril)' ,I nWI\' rnl>U\ 1 ~p.:d ti o:u tilln ma)' be 
re'jllirc tl , I'Hw i, lc,1 1111' 'lIllIC plincirlle~ ,Ife cmb"lt:etl 
,' I)II\ lnle ll"1I al'l"~' the flHII 'y,ICIl" lit' trces ~ h,,"ld s[ill 
lit., fc:l~ il'lc" 

Protection and Construction 

1'1\(' trcl' r\JIlt.. III I"" rCl llined und:ll1l ~b.:,1 [lll'I\: mu, t hc 110 
.. ,,"//IVI/if/u, '''' ,wit mif'f'JII,t: :tUlI /Ill 1:.J'f/t I/ll,~ "I ,,, .. IUl' 
".hlli" 1111' {('HII /'I/III'''';",r 1111'./ ill 1IIl Icr 11'111 1" , NIl 
UIGl:lNG , Th l ~ lII.:all' Ihal etln~l nR'liun wi ll h:II'C III be 
l,IK!I C Ihl' e)\i~.mg. gUIlIIIlII':I'cl. 

f'a~sn!;!..: Ill' \ehicle~ ;ICfUS," Itn II1lpnlll:Clct! :.011 ~ lIrfnl'c 
11I1I ~ ' uhu he :t\"lilicll.l':tt'liclllllrl), wltel'c Ih,' ~lIil i ~ 11'1:1, as 
Ihh will ,',III \(' hrc;tl"J;e ,,( Mlrface fUlll .. , Mlil ""\I1II);leliulI 
mkl o:,lll '>C{IIICnlly I'clhKcl1 soil 'lc r.ll1,m , illeSt! Ilruhlclll ~ 
,m;' hC' l;llh:n':tl 1111 d,l), \(ltl" ~lllSI ", "ln~'mhk 1<1 stlil 
C(lltlp .. O: l ulll arc Ih.: till ,' whi l!' IOnl,\ (t h",c rool ~ th" t ;,re: 
gcucr:llI )' tllflieult I" limlll'hcll "Ill i" Clltllllllcti) e~~elll i,,1 

lor II,Uer ; t b~Or(ll illn , Sur\' iving (nob Ill"), nUlllC IIbtc In 

~ HI\I' Itllllllgh Ihe cump:!O: I.,!11 ~"iI , 

'Iil I\' llc",l o: Ih.:rc 11111, 1 bc NI) I 'Oi\II'I\ CT'I)~ uf Ih.: ~"il. 

Where Iree,S (,re 1.-, hI: ~1:lIuell tin 11 ~ ilc il h c,~,clllilll. 

Ihe ll' rur.:. Ihnl all hilI Ih t.! illlllicdinl<.' :,11'11 "I' Ihe 

.1I:I''''''l1l11elll 1 ~ prulecl.:d fl\)1II ,II·\.'C .... ' :lIld .:tlll ~ lnI O: li .. n 
"['It:nl lllln, hy rcn~'tng <IS I\'clllnmentlc,1 ill BS S8)7, 
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No-Dig Construction 

Sll c~·c'\.~ ful It.'leI1li,," {lf Irees. ellC II wllell :l(lol1l ill ll II 11" 

dig l11t.' lhull. lio:'llCuds II lltln Ihl' cnr1l li liol1 (lIc:1 l1h ami 
villnurt OIl' Ihe Ir ... -ehl. which ~hl.lllkl he ll~!>('\'>Cll b)' 11 
tjuafi[icll lul)l.ri t uhurisl , and Oil :ldhcrc l1n' lu ll1r .. '<: ~im pil' 

rules wilhin Ihe ~nl>l Pnllcctj"u ArclI: 

• rOl~\ 11II1\11I0 ( he ....:wrcd . n il IIr 111"l;clI - HI! tli~1\ 11I 1.: 

• llHluml rcl'ch 11111 \1 ""1 be ehangl"f nu IIiJ!,g ill ).t. 1111 
snil lcHI r:ltsill).! 

• suit musl ",,1 bc t'1lI11i'm'h 'lI - 1111 1 rllckln;,: Ilr n ·Jlklc., 

• uxn;e ll rnusloc :thle Iu lIifhl !>(' tutu lhl' soi l bcncmh 
Ihe CUgllll'<:rt'J SlIlf;ll:c - 1101 1r;lck il1~ nf nohldl's 

Meeting the Engineering Needs 

DHlllagl' III tfLOC' l'mt he uvoidcd only if thc ellll'tnll' liulI 
... mhl,I('C.\ 111 (' :,ho\l! "llIIple priul' illle, HlUI. wi.h in Ihe 
rem'ell [( (IOU I 1'llIlcdi<)1I 1\1"1.':1, i, Ill> Illlll'e .11:111 5111 wille. 

( 'I'II~ l l m:l joll ~holtlJ in":l)rpor:,tc 111·1) 111:)111 cOIIIJ)(!I1l'ms : 

• 11 ,Yll lhetk lo;"I .\ pft.lIlmg IIt.llcri,1i 

• 11 nil lilw ~ :lggrcg;t! 1,; .~Ilh·b;)\e 

NUle::I gl'lIle\ lite, " h,..h j , u,mllly n~ed IU Ilre\CIlII.IYl'l, 
.,1' Il irr~' lent millcml mnleri:.h mi .~ i n);t \\hile ull<lwi nil 
wlltel III jl;"~ Ih fllU);th. i, not de.' i ~ lI ed hI hc 11I,.d hell riu/,: . 

' lh:ld I'pre;)Jillg' Jll :l lC1'ial" lire synt helt ": I! I'itb/l\eh' 
Ile, ign .. ~ltn \ 111'1)1111 0 )011" Oil ' ''1I1!1\1I1II1I h )' .lblrihulIlIJ:; 
Ih.: 10;111111 ;1 \\' h~'1: 1 Ol'c r a I.lrg~'r ;111':1 Ih:m " " uld 1I0rlll :. II )' 

Ill'l'nr, They II tay he 2 or J, tl illlcnsilln:tI . 

When pl:U:Clf till ;1 2"lill \('lI,i llll;II gl il l, ul.PI'I'llI'i:lle, 11 ,1, 

i i nl'~ gr:lllul"I' Mlh h;l~ 1II" l o.: r i;'II),; nct m l l·~ tllo! 11I000,h , hut 
, ~ Ullahle (u p;t~S Ihrl)lI1:11 11, funn illl! ;1 pU~ lIil c Ull o.:rI, l(' ~ 

IHgure .It ThL- i nt ~ I ' I"o.: ~ 1'1,;1\\,':': 11 :.ggrell"tc ;lIhl ~ rj d 

llt)lI'ille, a re ilth)!'cc,1 )l1:IIf.lflll l l!ltl efli (.' il'nl I.,ad ~ Im:hd 

illlil Ihe underlying j!wund Over :1 wi,t.:I :Irt.';! dl ~n Ihl' 
rtlOlprint o f Ihc wheel till Ihe SUlf:!cc . i\ ~uil;lbl e 

se' lgl id/Olggn:);OIle cmnhilmlilll! 1."1Il, ltIICled wi lh the glil! 
untlcr ten,iun ~ h ll llld IlI'C\'('1I1 nmill ll "f lh,' gnlllu tl 
I\(' nculh Ihe l'I"I ~ ln"'l il\n (Figure SI. 

The J" limelhlll",11 [,"111 ~ pl callillt! Ilrtlthll'b tCellular 
CIII1I II1CI11elll Sy.' ll' llI l ere;Ile I.'dls il lh, ..... Indllhc ~ lIh , h;I'C 
1I1;lIeri:11 j , 1,1a.::<!J t Flgurt 0). SUl'h;1 COlbllU(' lilln ,1\"", 111 11 
sIII1P,-,n Ihc , nh·h:I\e IIl;Itcri:,I, h l:!lI1hnes tl lo! rnu lcri:Jl ill 
di~rel c ~,t:U s. M:mnfaeIUf\' I'> n:i: OIlIlIlt' lItk' d . Ihefdore , Ihm 
I1 ~c\\teJt tit e (!>CC notc Ilm,, \.') I.' I)i;ltcd 1x1\1 ~lIlh\' t! rlllllld 

l '- i !: IIt'~ 5, lJi,I!;n"" II( 11 ' UII -,lIl{ IIl\: lhUlI rur nJIIstrlh. lIIIl! ;k'ens Ih l \·C.~ illlll ll;ulillll ncm h) I.e", III " .. 0.:1 III ",initlllW 
, 1 . "n ~J;c I" IIl;'C fI")I\. /M'lllI ""',".' 1 
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and the IQ;ld sprr..adtr Iv pn::\'enl the cdl -containcd minerr;1 
OIlttr ial being pressed do ..... ., Into the underlying soil. 

Figure 6. 

J-dnn'::I1 SloI1~' l oa1.l-sprt ~dcl 

A no-Jig conSlmclioll, Ihat is :'l conslruclion ;loovt ground 
It\·cI, will nl:~ 10 bt cOlllaioed 10 prcvtnt OUIW3rd cn'cr 
under Ihc weighl Q{ v~h}CJI!S. Thh ma), be achic\-ed wuh 
an e..tgi nc support pr(widcd its construction does nOt 
i1\\'I.) I\'" excavation A suilable 1Il:lIcrial m~y be 101l::-li(e 
limb':I S plIIJll!d through Ill ..: lQad-sprcadcr inio Ihe 
undcrlyillg soi/. T1u~ could add ,m englh 10 rhe slructu re 
because Ihc preiSure or vehidu rorcing Ihe sub-base 
downwards and outwards IVllllcnd (0 incrc.uc the le"51011 
onlhe grid and an~' Icndency 10 rUlIing. 

Note: som.: manu(aclUrer~ specify that th ~i r produc l 
should he plg.;ti! in a I(l()lIun or lIn!aler depth ,)f 
fOl'lmt ion (i,e_ excawrlinll ), " is important Ihat before 
i uch ~ conSlructiol1 is adopl'cd the agreernent of OI n 
arboricultUrtSI who ha.~ considcred Ihe circU.,'\SUlncc .• of 
Ihe Ifce-s h~il lth IInll cvalu:lIcd Ihe s ile conJllions, should 
be obL1i ncd_ f ai lure (0 do $.0 could result ill hrcach of :I 

Trec Prcservalion Ordtr and COIIscrva uon Area 
l egis l ~ lion because mOB will inev lH.lbly be J3J11;\gcll by 
an cxcavOI,ion of a~ liu!;.: lIS IOOmm. 

The 81311ular Sub-bolS( maLtti;)1 shou ld h~\'e a no ·£tlles' 
content which mc;"ns thal e\'clI wheo 11 is compactt:d it 
shou ld be. freely draining Olnd will ;\lIow oxygcn I()di«u~ 

inlo. and d:unagi nl! gases (e,g. carbon dimide and 
nu:llull'le) out or Ihe soil. 

For site-specilie Pfl'scriptions and mah: ritll s spcciCicalions 
advice should [)t soughl from OJ qu(\lifil:d gcoledmical or 
civil engineer who should work in (On1111131ion wi lh an 
arboricultUl iSI. 

Putting the Principles into Practice 

Is the site suilabk (or a no-dig construction'.' ( s~e ncxt 
!>Celion) 

Construction should ideally bt unden nktn in dry \\'eathel 
belween May 3nd October whcn the &rouoJ is lirely lObe 
rlriest :lnd Ie"S1 IlrOf}t 10 dau13glng comp;tctiorl _ 

There must be II rncthod of IVork.ing th ~ t does not require 
lllo\'cmCIll of lIla ~ hinery or heavy plllnt wiu, in tht branch 
spn:ad of IlIe Ircc berole the: ground is prrnccled by;a loau 
tprrad.:r ilod the llub·ba;;e, Then the mo\'ell\cms muSI be. 
only :llong th~ eonSINct;OO. 

f or ca,ullple when m~k.ing 3 new access inlo a site 
CQnStnlClion should commence OIL Ihe entF.ntee 10 the .~i te 

~lIld 'roll out' the driveway in fronr of 11; 0: machinery 
whi.:h always r~'najn s ol'er Ihe sob-base, 

Ground vcget31ion shou ld be killed usiug a I r':II1~lucaled 

herbicide" such 3:. glyphos:ne ', ('This may be mo~r 

appropriartly dont in consullation wil" pn uperitnced 
arboriculturiSllo COi urc thmlhc chcmical ~illd applicalion 
method do nOI result \11 darn:tge 10 relBined lfo: t!S.) Afler 
allowing rime for Ihe che mic;ll to ~ ob.sorbcd and ki lllhe 
plafll S, including Iheir roolS. gather up the dead organic 
nl:l lcrial - Ihis will pre\'cnl the build up of 1lf\3Crobic 
conditions beneath Ihe const ruerion IVhic11 m,~llI 

Olhelwi~t IXcur a~ dead \'egclalion dl.'COnlposcs. 

C:ueful1}' remQW major prollUSlons i uch ns rocks_ 

Re rnove Iree 01 shrub SIUlllPS (slumps ~hould be grou nd 
OUI rO lhcr th;m ellC:tValcd 10 minimise $oi l di sturbllflcel, 

RII m;:;jor hollow$ willl de:1Il sh.rp sand - DO NOT 
GRADE-OFF 111GB SrOTS. 

If n~essary. for eutnple when using a three dimensional 
ce llular coofin(melll PToOUC I as ;, load spreader. a 
geolcx lile sl,oukl be spread over the area of thc dri \,ewilY 
0 ' car park. 

Wirh 3 IWO dimensmnal lo~d sprCldmg produ.:I inlo 
which the no-lines sub-base stonc (orms a lod: a 
gCOlu lilc may be uscJ bUI il is 1101 c$Slefllial. 

l ay {he synrhclic load spreader di,eclly 01110 the 1c1lelkd 
ground or Ihe geo1~~ r i le as apPlOllri :ue. 

Seculc the synlhecic load )preadCI undcr len5ioll usin~ 
long pillS driw n into the ground Ulrough Ihe grid. 

Note: Berort! driving pins inlO thc ground check for 
undergro1Jnd s.:: I"'ices that could be damaged . 

COllslmet an rogins which is sccured through Ihe load 
spreodcr so that pressure on the running surrace will rbret' 
the edging ou t wJ.rd~ amI .0 increase the lellsion on the 

load sprcader. 

COV~I lhc 103d ~ pre3der wilh a minimum of 100 mm of 
no-fint':s "ggreg,ue This should nQt be 1ipJXd str.J.ight 0010 
,hl' synthclic mated :.l, 001 should be pl:lced at onc end 
:md Ihen pushed onlO 'he load Sllrudcr between Ihc 
retaining edges so lhal machin~ ry is SuppClI tcd by the 
spread sub-hase m"teri~ 1 r:l\her Ihan directly on the load­
spreader Olnd not on Ihe ground either side of iI-

Compa::1 Ihe sub-basc 10 ensure: binding wj,h Ihe load 
spl eadcr and 10 minimiSe fUlII re: TUll i n ~ _ 

.' \Vh~ n .~dec'ing 3 herbicidt C1U·t "'U~I be laken 10 seleCl a product which does not damage Ihe roots of de ';;,Jblc 
vegetation Ihal mily cxtend inlO the " c:lled 3rCil. A lway~ rear! the prodUClI ~be l beforc use. 

5 
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A 1I1I1he. genlextik Ill:.)' be pl:I~'ed .)\1:1' the ~lIh· h,L-.c: tu 
pre\en! dry bcJdiu:; nmtelillh or ~ lIrlill.: illlls lIIel'gillS with 
the ~ lIh ·b~ M.', 

1'1.11:(' the 1111;11 MII!:ll'C, III thl' In:'III 11 h Ill.cl} th:ll Ihi, 1'.';11 
l'Hn ~ i , t !If SI~lwl UI ' ;uliI ;~ ... I;un, :lIlh,,,, ,):, 1I l';,\iI1S , 1:lh, 
;1II.l bnd I'aviom ... ... :lY be :,en'pt:,hfc p,"~ iunl they :lrt' 
.lr)' IJ.:Lh,.ku nil .h ... ' sult b;1~C <11111 'he jlJInh , II~ no. ~c; llcd 

11';111 \:1'11111, III .. It,, \\, fur inlillral ion ur w:rlel :Inu S,I'<CI III ' 
diITu~ i, rn ' 

Whe,,! :, mOl" <'<)l1el\:le, l't iUlp" ,,, illll" Mllf.lC~ ma'(', i:11 h 
n:' juiR'11 Ihe ' 11<.'I.' iIlC:I'"1I1 fill' ;111 [ .. I"]ltahlc rrt;nJ h ... 'I.' 
bd •• w) ' h"L1111 he IISI'J , 

Sites are not all the Samel 

The rrincipks dcl,libl :IIJlI\ C, if ;rpplir:d ~r: 'bibl y, ~hould 

l~nHi. ar:cr: ... ~ III he r:(II1'I !Uctc\J ;t1.: rtr~, tt~ rOlll 5y"lelll of 
:I he:rhhy Irr:c, Th:1I b wherc 'he ro,hHuc.inn 11:1"e .. 
Ihwugh 11ll" 1(".,. Pn"L'Clell Arc:1 rCI,lineJ :r .... IJ H\1 H II ",'C 11' 
'1.:l'l>lIll1lenrlc,1 hy BII.i, h Stilnd:lrll l tS Sg17;!U05 r l/" ' ,I I" 
,-dllliOlIl II' 1'11/1,1/1'11< /illlt • Hr! ".""wn.loli"m. 

Why the 'scn~ ih l y"! Nn 111'v ,i h:~ " I'': Ih.: s:un..:, III f, le. M)mC 
lire hll :l!ly U(1~u;l"h l.: I~fr a nu.dil:! (;" lhlnl~, ti"JI :111\1 i, Illay 
lie ncct',,' :r ry 10 :lI lmll Ih,u ilcn'~~ Iv Ihc ,il t nmnnl 11< 
:lrhiclcd ir l'Cn:lill 11\.'1.'\ :'h~ ~\I iU1IJO.>fI:U u!vlIluahk lh:Ulhdr 
re,enti\.u i~ ..: ... -.c: n. i,11. Fllr\'~:rJ11 Jf Ic, \\hl'l": 'h.'I.', ylll\\ ,NI ;In 
nil! hcd1!C bill ll. ..: ,~":;l\al ;Oll l u cut Ihruu~h Il K: b;mk UI,IY ht, 
1I1I:ll'IIi'!:Iblc :111\1 "n all u,,:to.:l'el" ilhk f!IlIJlu l1 inn of .he 1""' 
~>'s ' e rn 1'111111,1 h .. ' ,' erc!".:,!. I II l'nnl l~ I SI I!ilclll" Ih;1I ca ll bc 
li lle.Vpilk'dlbri.lge,1 (1'1l1 l1le 71 ~houll ll)O.·I.:~' 111nhkma.k, 

I" '~III 'I' 7, Nu .Iill ~''''''IIU~I '',lII :r1ll1:1 dil<'l1. 
---

When pl:ll1ll 1nl1 :r dri\..:w"y il i~ i1111',)l I:l1II III elllr~itle, 1111: 
llmllllll levcl~ UII silc IlIId III Id,lte thCIIIIII the fi\ell k ll' l 
Oil the IlUblil' thoroughrme imo which thc tlrive mll ~ ' 
':Ollllee' :mu be liet! Whc,,' :1 III:ltlsi.l.! I crg.:: WillulI Ih l' 
roul 1)r04l'Ctinll arr:lI :.round :r .n:c 1,':111 110' he l'ru').CII 
withlUlI ('sr:I\'~ liilIlS then ;, .tim.'TCll t "':l'e," I'" ill l may I ... · 
nceded it Ihe l ice I ~ Ilcemel! hI 1)0,' "I' , ... ' ,y ,il!lIllic,uu 1~ lhl C 

10 .111' 'IIncnilil's \If lhc Hre:l. 

I l il'lr w~)' AUllrorities I!e ll",' nllly ,,:d :111 'al'Ulll ' (ul!lU .\ (11 
long), II'I .h ;r ~ h:LlI"w or nu gr:l\l i ~n. 1Iml :1 M·"k;! ~lI rf;lC~ 

m Iht' entrancc to a SIIC \\ here lire ,Irivc j"jn~ .hl' highway 
This i ~ to h:UlIl'C Ihe rbl. of I,,()s~' nmlcr; ,11 mi,!!r.,' ill l! nllh) 
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ti ll: fl)(}l palh :1Ilt! 111:1(1 whcre i. CI/Ult! bt. ... ·OIllC 3 hill "nI , 
Sueh :Ill upnul may im(lIH' c>.eav(lt ion IIlu, reduci ng the 
SCI)llC f.lr :. rlri,'o.;' eun ~ t " lIr . ell u ~ ing Iltc n(H l i ~ pfill C iplc~ , 

Th~ simpk'" ' 1It! UII II'hk h :r II U Ilig eUII ' '''II,,'''III eau Il\' 
11...:.1 is where th .. • !!l\)unJ lalb into the ~i . 1' (rum the ed!!c 
III II~ nJ.Ld, LCld ~ite' ~huultl !lIlt p.)Sr.' , igullkanl 
I'nlh1cm~ pt'l 1l'iJed Iherr: i, :111 mtc'ju:r tcl y will .: 
1""I !!c!p;rI'c lllelll '" itC ..... 1I1111" ... I:rtc tl, .. , ',IWIlI! ' \\, ;.I" Iu t 
M,"\'a ing rOOb, 

1I i ... :Ibl) il1l l'.lr' :1I1I If! rc: mc:mhe r Ihat Ihe nu-dig 
e'IU~ I ,,,ct i •• n I~"'''IlS hl ,ie lint,) Ihe 1'11:,,1 ;md HI",) Ihe le\d, 
uf .hl' gamj;c . l ( .1;11111' 1'11 11 11' O:IlUriC "I' it huihllllt:t , 

T he I'MI" uf u " ',,:c will gcnei. llly gn.\\' 11:1r':l lI cI With 'h",' 

gtl ... md ,ulfaee _ .ht!y IllIuul j!IIIW prclcro.: llI i:ll ly lip, duwn 
fir acr, ~_, Ihe slupc! A, , uo.: h ' r ... 'I.'~ S,'U\\l lIll un I1 ~ 1"1't! Jo 
nlll " ............ ·ul :my problem .. ulfferent from Ihll!>C of trec..~ 

j! fO\\'ln !; 1111 :1 flill ~; t c ir j , the t: uginc<'mrS rel luil'c: mcnh 
Ih:, • • litTer! WI,erl' rhe dri ve e" "~t!" tht: ellUhll ll S :11 :1 
j!c n . l~ :rUSk , thel'c j, n" r"::"llIl I'. h)' thc llcp.h IIr:r no IJrg 
('mr~IIUe l l()n , h'IIII .1 ~ \'I""I!III' :«:n>~~ it" ",i{hh III a 
dril'l:, The clIgill('I.'ri ng I'rnhlcm m;IY be hlllv hI re t:l in th..: 
"lruelUrc, The ~l1pe for nh:re,l, ins thl! lilluu II"~ silk uf 
:1 dfll'c i ~ HO' unlimlled - prub;rhl )' I :J ~ 1H111111 Ix' :, 
111:1 ,\1111111110 1£111 -': Kt 

I" ~ ';' \ ) , J ' ,', 
J ' , 

I1 _ ~~,l-'::> .~~ 
~~'!W •• , IoIot .... " ..... .. ""' ..... , 

Pel'l lHlI1elll ly \\,e ' :m:;" Ilf jl l\ lImll ... hllllll l nlll'll1:1l1) be 
Lh:lincd, Ill' Ih.,y 1II01Y he IIlIed witll 1I11-liUl· ... , IUllt:, or irtlll: 
wilier i, Ilmving, the), may b..: 1):1I ti;l l1 ) piped, In CUnLl'm ., 
sca ~OIlil ll y \Vc t :ne[l~ may bene/il f. (1I11 umlllil);:C 31111 

"uildi ll!l lll' Ille Snlll!1t1 wil h cn:lrSI' ~h ll\e wl lh H h.1I' lillc ~ 

enhllJllllenr ")\ ~ f which the ,Irive " l'Olhrmeh!.I, 

I he d':l'th IIr 1,.";1\'h 1:I)e' ill Ihr: eOI1 ~.mc . itll1 "r :t 110 diS 
llriw WIll he inlluctH.'t:11 hy Ihl' hC!llin~ e:rp,lul y of the 
ll wumlm'el whid l the dril'c lI' ill jlllss, /\I.\u Ihcr\' mu~tll1.' 

(.'onsi ,tc l~ l 'i un of the II'ci j! Jlt 411' 1I~l fti<: Ihal will IIse the 
drive, T he iioa l de~ign shouhl, therefore, he n<:hkl'ed in 
.li ..... ,Mioll hCIWI'en 11 ch il e/l!!inecr :md [In adJlIrit.:Il1turis' , 

A Potential Benefit 

I lIdu~ i ,," of 11 IO;IIJ SI"1.:ntil'r i n n con~. ruel;'lIl _holl ld Offl'j' 
re~isl [rnfC ,ullileet \1;mll'J!e "rtell e;UtM.'J 10 dd, 'c" Imd ('iU' 
p.ll l... h) Ili:n l1c1cr grmllh ot n lt)h LImier the ' tnll: lUre, 
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Adoptable Highways 

rh~~ ill"!I " CIIII,lnK'ri'ltI j , gC lI l.'rully 1I1l ,ll'C1.' 1l1Hhk' whell' 

Il K' lillhhl.'tl ~lmCIII I C i .. III he IIIIUPI(:,I by n J 1 1 ~ lI w;l) 

,\ulhtllity ;1 1I1\1I~' rnhu, t 'l)Cd li ~·.lI iIHI will be rl.'(luircd 

'"re:\llllllllc IJI\' -nlllinj!. IIMI" n .ltIll;tclillll IIllhe prnllml 
IInder Ihc Ilri.cw'l), hctllrc C I'II ~lnh: t itlIlCill1Irt k: llCC~, will 
I ... II'quire,1. Slid I (Ill "Il}!i n':clin}! 1'':'luir.:n'k:ll l will u ~U:l l ly 

illvulwa l'ibmlin:; rllliel 11(' Icpcarclllr.ldiuj! Ill' heal Y 
1II'l(hUll'r)'. whidl is IClln1ly IIlIiI ... cepl:.l1lc for Ih,' l\dfbl C 
Ilflhc 11\,1.' . Th,' rcpC:lll ... IIUd,inl! IICl't.lC,J Iu Ildller ;md 

CUII~uhu ,lIl' l'ly':r.. of lll![tlq::lle i ~ lil..dy 10 '('\'l'rd) 
o.:tlllllm':lllw lIuderlyillg ,\ili llll illc r,'.l\iul! d,"plh. '\ s lll ~k 

I)" ~~ .Ifa I'chid..: C, UI ~':UI~C , ij!lIiticanl dl:JlIgl" in Ihl.' 1)l IIC 
,lruI.' IIII\' III Ilk..' .. "il , ~l.'pc;u"'l l p'I'~' wil l fllrllll' r eUllIl'iI,'1 
Ihc 'lIil which will 1:ll"IIlI r Ihc Ill'i'II, 111' Ihl' 1'111'IIICl·r. hUI 
will ~"ClllUi1l1 y ne;uc ... uuJililllls illlh ... , ,,illh'll ale lul;dly 
IIn ~ lIil!lhk f"r n.ltll :Iclil'ily .111,1 ruol .1.-:lIh willl-..', uh . 

III ~ uc h d l'''' UlII , la llec, ['H1., itl ~ lmif'f1 1l1U ~ 1 Ill: g l\'Cfl 10 

tlc~ij! lI l n g ilml eIHl ~IIlI [ling l\ n lllllin j! ~"' I.'l l · \\' ll idllh~~ 

n. '1 1\'l l lli'l~ [ illlel [\\·'II':l1il'" , '11 .h,.:\"1 cl.mIJ.ll li.'I1 Ill' Ihe 
H1al ... ri.ll llIlJ.:r ,h ... [ 1111\11\11'11"" [lml 11 hich 1l\1t.'~ 1101 pl:Il'l' 
a u}' namil' fun:c 0111 Ih.: ~I!il l 'I"I1I1I1J Ir ... c f1~II ~. ' ·lIlIlIc r. all 
'Idnplcd mild i, likely hi hn\<' iI widll! J!r ..... lel' Ihalllh..- 5111 
Ilrh'cIIII), c IUI , id.: rc.1 ilh,II C, Tile widcr Ihc Clm' ll'u r li'lIl 

Ih ... gh', Ilel I h~ ilUl lCd,UII'C lu ll a~l'l)u, ndHlIlj!l' 1II..'I\\'cc l1 
Ih~ 1\lnl'''Jlhc l'~' and Ihe , .. il (lruutlll lnnl,. 

Wile,,' il 1",111 ~JlI ~a(k .. " m:cCI', :.hk I.) 11", IIlgh\\'ay 
Alllh"I"IIY IhcI,· \ViII hc IIcl·d 101 ;1 gl'C;1I1.'1' 1l1i l·I..m .. s~ \I f nll­
rill"-.\ ~nh-h :I '-C hi ~l1 l'p"'1 Ihe Ill;I.I, 1::ll'rkJ hy IhL' tillbhe.1 
~ lnlelU""", 11 b IlIe ll pr.lelil·nl It. inc lude 11 .\y~l ... m Ilf 

Pl' lfl)"Hll'lll'il'e~ l'lid in Ilk' ~lIh , h:I"'" malcl'i,lllI'illl \, ... ruing 
cilh('r:lt Ihc mm.! ~Llrl ;Icc Hr IIIlltc \ el)!c' HI li lt.' ... , Igc II( Ih.: 

nJ.l\t ·1 ht' lilli,1I1.'11 Mlrful'c "Icr Ihl' lollh ha'" m,.}, then hc 
imj)L'I'lIl l.' uhk In j! a ~c, le .• . h"l !'lllIed ri'ph :111. UI 

l"lIIa,' I ... ). IlIdu , i"n .11 a ' l't:J) bll:.r,I', 111'1111;1:11 .11"l'1' ti le 

~uh,hIL'c IIIJ}' be aplll'! lpri'llc I.) :uII ... a~lIl\.!l (If Ih ... 'ul"f; ... · ... . 

In lilt.' IIIOR' C\II\'I\IC Li trul\I 'latKe~ H tun, lnli: l lUlI 1(1 

hritl!;.: till' 11)111 'y~ l clI1 uf n w ry high I;rille IIcc could hc 

basl'tl UJI ;Ill clcl';IICd 'huard w"jJ.,: III t,W"':II"Y. Tlml i., a 

,eric, uf p,ul .. , unl.. inllllhc l! IHIIIIlI rC'IU ~ inl! tlllly lut" li:-CII 

dnm:lg" In Ih ... rolll ")i'lcIII I ~lIrl'()rtinJ; l>elml ' across 
whidl ,\'ill ror~:c, 1 ctl llc rl'l ~' 1>\".lI n, .11',' pl ,ln·,1 c,' f. " 
~u~penlk,1 tll lI,r in ;J huit.lllll! l SUl'h:t COIISHllelll1ll I\oulll 
Ill>' :lpply Jlrc~~ lll'c 11' lit ... t! IHlllld :111\1 '" III"IC \Ulllltl tlOI he 
:III)' Ihl',':\1 101 IllIikl'lying In',' millS. This 1 '~' I1HII'C~ Ihl' IIl'cd 

fur a In:"I ,"pre; l.!er mill ~ r,,:l.'illl i lel l HlH:hlll~ "lid cJgin!!~ . 

Final Remarks 

'\d"l'linll ,If Ih<' ntl·d lg pdnl·ip lc., 1'''1 l'I'c:rlillJ; 1I1'r .. " :lIltJ 

p:lI1.. ing fll,lig lll I ... hidc, nC.II 1,1 Irt.·C" whi, h :'I ' uid~ 111111 
:M.·\'Cr.IIll'C , ,huultl hdp In m ·c(c,)m ... CIlII I· .. 'rll ~ ahllnl 

I It)~, ihl e mh'cl\c c ffcCI~ un Irl'l.'S. Ne\'('nhdc~~, ~u\:c ... ~,ful 

rl' lclUjlln II I 11 Ifce will tlepcnd Ul'lln Ihe ,iw in Ici lll llJII lu 

Ihc alljaecnl highwiI) 1I11u slril·' aJhcr':IKe I.! Ihc nix)\'.: 
princ ipll',. tllll.lllPlllllhc Ire ... '~ e(ltlllilit' lI indicmil'c Il r ils 

ilhlli l)' hI wllh ~t;utd ~' h"ng.:' ill jls n"lI inc CII\' imllll1cnl. 
Thi~ ~ lIould he tI'~t,'ctl hy lIllll lriilicl l ill hlll icllhuri ,1. 
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Appendix 3: Extract from the Cell Web product brochure 
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CellWeb 
Tree Root Protection System 

With increased urbanisation and more 

redevelopments of eXisting pr operties, the 

need to be mindful of the impact on the 

surrounding enVIronment is more importan t 
than ever. 

The demdn d for building site access, driveways 
an d parking aroun d eXisting Irees can have a 

potentially fatal impact on the tr ee if carried out 
incorrecdy. Tree preservation orders (TPO'S) 

ensure that trees ale not wilfully damaged . 
However the need for vehicle access over and 

around Iree roots can still cause the following 

problems: 

Problems: 

Compaction of subsoils (especially by 

construction traffic) causing oxygen 

and nutrient depletion 
Creating an impermeable surface that 

prevents W3ler reaching the roots 

Changes in ground level and 
water table 
Damage caused during excavation 
Contamination of the subsoil 

4 and 4a, Oaklands Road, Bromley 

By usi ng CellWeb Tree Root Protection 

System you can avoid these problems and 
ensure the tree's long-term fu ture. as 
5837:1991 (revised 2005) and APN 1 

provide information for the protection of 

trees during the construction process, and 
CellWeb is Cl well-established solu tion that 

conforms to these guidelines. 
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Please call 
01455 617 139 
or email sales@geosyn.co.uk 
for further information, 

13-777-Report-Rev-A 

4 and 4a, Oaklands Road, Brom/ey 

Cellweb's patented design with its unique cellular st ructure and 

pe rforated cell walls reduces the ve lt ic alload pressure on tree 

roots and pl events damage _ With clean gl'anular mate rials as infill, 

a ir and moisture can ,'each the roots to encourage healthy growt h. 

With no-dIg solutions being the preferred option of most 

Arboricultural Consultants and Tree Officers. Ce llWeb is ideal as only 

the su rface vegetation need be removed . As we ll as aVOIding 

disruption 10 the roots this reduces installation time and saves money. 

What's more CellWeb also cuts down the depth required fo r the sub 

base - In most cases by 50% for further cost savings . CellWeb also 

significantly reduces surface rutting. increasing the long-term 

pe rformance of the fin ished surface. 

SIOI"ac:e 

C, II.cb 

Geot .. t lle 
Inflll 

Swb, ra d • 

Using CelIWe b for tree root p rotection gIVes you these benefits: 

Reduced depth of excavation required 

Preventing the compilction of subsoils 

PI'eventing oxygen ilnd nutrient depletion 

Environmentally sound 

Quick, easy and cost-effective installation 

Free tec hnical support available 

CellWeb gives you the cost-effectiveness you need at the same time 

as helping 10 preserve trees. 

Geosynthetics Ltd is a leading di! 

Wide 
product 
range 

Large 
stock 

holding 

Next day 
delive ry 
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A<:ces: .oJod f<>r ! ~I! l-hO:"''llJI l~<! 
(.,-"c;t ~rt" "'lI! hq~y 

s.! ~ b d oJ<<' C""" IU(ll<ln ~",l lM~d ~b,,,, 

4 and 4a, Oaklands Road, Bromley 

Final surfacing 
Tl IC CcIIWcl., huc 1(0(.1 Pf ole<:lion I ~ totally confllled w,tI ltI1 l1 'iJ d t!<lfl 

!.IOIIC sub b;1:;t!. tt 'elefOle you (',111 d loose whid '€VeI swf"cc m;,tellab 
are mosl ilPp!op" ide (Of yoU! II tSliII lalion. Some fIlal ellals are ll10l e 

sUItable Ihan others anti S(!Il0US conSldel:tbon should be g1V8 , Io the 
pOl 0~ y oflhesu,'facp- for COl1hnuru heahhy glOwl h oflhe ll ee. An 

Idcal 51Il I,I(lf '8 a' e. Do.ISII'oo: a grdS~ 'elll lorceUlcr~ all,! gt"<Ivd 

,etellllol1 s}"JclII. GL~'sY" l hellC. ulII ,>upply Ihese ... ysl (Yn~ (01 iI v' \llally 

.. l1f ,t(hvc ~fr<lCe Il ,,,, ilbo 1'<1 5 t1 0e iltl vant .. ge of lJcing fully porou~. 

Loose or bonded gravels cm lie u~:tS an :dlernatlVe hard l;mdstAplll£ 

allll CdlWev u II al ~t , lJc mcd will lvh>d:. pavi!'! '> wlto'>C polt)mj"irlh 

will pe mlll rrlois/ llw :'"tl air Il ar.sre l' to the lools. WI,(-1 e planning 

aUow.>. p<:'fOllS a5pl l ~lt is yet another po~slble surf<ldng Ireatmclll . 

Call OUl sales ot'fi(p. 0 ' I (n 45~ 61/ 1)Y f Clr more Jnfol mall on. 

c.-- ,_ RooC --1' 00nwn 0Np1 

____ _ 1. _ _ -----. 

........ 

stributor of geosynthetic materials in the UK 

Design 
service 

13- 171-Repo,T-Rev-A 

Onsite 
support 

See all products 
online at 

geosyn.co.uk 

Geo s ynth e t lc s 
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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 be 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 be 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, 'Nhere the majority of roots develop. 

4.1 .1 Fine Roots 
Fine roots are vulnerable to desiccation once 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 leaving the site at the 
end of the day, the exposed roots should be wrapped with dry sacking. This 
sacking must be removed before 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 illustrated 
in Figure 1 - 'Tree Protection Zone'. 

4.1.3 Realignm ent 
Whenever possible apparatus should always be diverted or re-aligned outside 
the Prohibited or Precautionary Zones. Under no circumstances can machinery 
be 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 VY'Orks (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 order of preference are; 

a ) Trenchless 
Wherever possible trenchless techniques should be used. The launch and 
reception pits should be located outside 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. oil , 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 consultation and by agreement. 
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b) Broken Trench - Hand-dug 
This technique combines hand dug trench sections with trench less techniques if 
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 \Alill 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 
Prohib.ed Zone, 

c) Continuous Trench ~ Hand-dug 
The use of this method 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 \Alithin the Prohibited or Precautionary zones must be undertaken 
with great care requiring closer supervision than normal operations. 

After careful removal 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 I 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 

13 -171-Report-Rev-A 

• Any reinstatement of street works in the Untted 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 
High'A"ays' 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, backfilling 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 soli or sharp sand (not builder's sand) 
around the roots. This should allow the soil to be compacted for 
resurfacing without damage to the roots securing a local aerated zone 
enabling the root to survive in the longer term. 

• 8ackfilling 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 incorporated into 
the back!ilL 
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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 tree 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 I arboriculturist. 

See TABLE 1 -'Prevention of Oamage to Trees Below 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. 
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mechanical 
digging elc. 

; 
mechanical 
digging, top soil 
surface rem oval 
eto. 

and plant use. 
Material storage 
within the 

I 0' 
replacement of 
underground 
apparatus. 
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TABLE 1 - Prevention of Damage to Trees Below Ground 

damage 

compaction & 
water 
saturation 

absorption 

of soil 

• The tree may over 
• Death of the root beyond the 

point of damage 
Potential risk of infection of 
the Iree 

The larger the root the greater 
the impact on the tree. 

The tree may fall over 
• If the damage circles the 

root It will cause the death of 
the root beyond that point 
Potential risk of Infection of 
the tree 

The larger the roolthe greater 
the Impact on the tree. 

passage 
gaseous i through soil, 
the roots are asphyxiated and 
killed affecting the whole tree. 

I ; 
Precautionary Zone. Work carefully 
around roots. Do not cui roots over 
25mm in diameter without referring 
to the local authority tree officer. 
For rools less than 25mm In 
diameter use a sharp tool and 
make a clean cut leaving as small 

use 
to strip the top soit w~hin the 
Precautionary Zone. 
Hand excavate only within the 
Precautionary Zone. Work carefully 
around rools. Do not cut roots over 
25mm in diameter without referring 
to the local authority tree officer. 
For roots less than 25mm use a 
sharp tool and make a clean cut 
I as small a wound as 

i j j 

levels within the Precautionary 
Zone. 

by 

local authority tree officer, taking 
into consideration the position of 
trees, and future growth 
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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 

Causes of Dam • T e of Damage Implications for the Tree Precautions 
Impact by vehicle or Bark bruising, Wounding with the potential Surround the trunk with protective 
plant bark removal, for infection ultimately free-standing barrier. Exdude 

damage to the wood. resulting in death of all or vehicles, plant or material storage 
Physical attachment damage to buttress part ofthe tree. from the Precautionary Zone. 
of signs or hoardings roots, Ensure sufficient clearance of 
to the trunk abrasion to trunk Structural failure of the tree cables or ropes. 

Storage of materials 
at base of tree 

Rubbing by winch or 
pulling cables 

Impact by vehicle or Bark damage to Structural failure of the Exclude vehides, plant or material 
plant branches, branch. storage from the Precautionary 

breakage and splitting Zone. Ensure sufficient clearance 
Rubbing by overhead of branches, Wounding or loss of a of cables or ropes. 
cables abrasion to branches branch with the potential for All pruning should be carried out 

infection ultimately resulting in accordance with 8S3998 
in death of all or part of the (prune affected branches to give 
branch or tree. appro:;ate clearance from 

cables 
Inappropriate siting Inappropriate pruning, Severely pruning tree to Effective planning and liaison with 
of overhead unnecessary tree acquire line of sight signal local authority tree officer I 
apparatus, such as removal for communications dish arboriculturisl, taking into 
CCTV, lighting etc. consideration the position of trees, 
fixtures and and their futIJre growth potential 
communications and management. 
masts and dishes. 
Lack of forethought Complete tree The tree is removed Agree the location and installation 
in design and removal unnecessarily of services at the design stage. 
location of apparatus Consideration should be given to 
and services entries the creatlon of dedicated SelVice 
on new routes wherever possible. 
developments 
Use of herbicides Poisoning of the tree Death oflhe whole tree, The selection and application of 

via absorption through death of individual herbicides must be undertaken by 
bark, leaVes and branches, a competent person in accordance 
shoots damage to leaves and with COSHH regulations. 

shoots 
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