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Foreword

This British Standard has been prepared by Technical Committee B/213. It
supersedes [BS 5837:1991| which is withdrawn.

This revision has been found to be necessary to take account of current practice
regarding planning for the management, protection and planting of trees in the
vicinity of structures, and for the protection of structures near trees.

This standard provides recommendations and guidance for arboriculturists,
architects, builders, engineers, land managers, landscape architects and
contractors, planners, statutory undertakers, surveyors, and all others interested
in harmony between trees and construction.

It has been assumed in the drafting of this British Standard that the execution of
its provisions is entrusted to competent people (see Clause 2).

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Attention is drawn to the following statutory regulations: the Town and
Country Planning Act 1990 (as amended) [1], the Forestry Act 1967 (as
amended) [2], the Wildlife and Countryside Act 1981 (as amended) [3],
the Conservation (Natural Habitats etc.) Regulations 1994 [4], the
Countryside and Rights of Way Act 2000 [5], the Hedgerows Regulations
1997 [6], the Construction (Design and Management) Regulations
(CDM) [7] and the Environment Act 1994 (as amended) [8].

Annex A provides guidance on aspects of trees and the law.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and ii, pages
1 to 32, an inside back cover and a back cover.
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1 Scope

This British Standard gives recommendations and guidance on the principles to be applied to achieve a
satisfactory juxtaposition of trees, including shrubs, hedges and hedgerows, with structures. It follows, in
sequence, the stages of planning and implementing the provisions which are essential to allow development
to be integrated with trees.

This standard recognizes that there can be problems of development close to existing trees which are to be
retained, and of planting trees close to existing structures. This standard sets out to assist those concerned
with trees in relation to construction to form balanced judgements. It does not set out to put arguments for
or against development, or for the removal or retention of trees. Where development, including demolition,
1s to occur, the standard provides guidance on how to decide which trees are appropriate for retention, on
the means of protecting these trees during development, including demolition and construction work, and
on the means of incorporating trees into the developed landscape.

NOTE A list of organizations from whom additional advice can be obtained is given in Annex B. The Bibliography contains details of
publications referred to throughout this document. Other relevant publicly available documents are also listed.

2 Terms and definitions
For the purposes of this British Standard, the following terms and definitions apply.

2.1

arboriculturist

person who has, through relevant education, training and experience, gained recognized qualifications and
expertise in the field of trees in relation to construction (see Annex B and the Foreword)

2.2

competent person

person who has training and experience relevant to the matter being addressed and an understanding of
the requirements of the particular task being approached (see Foreword)

NOTE 1 A competent person understands the hazards and the methods to be implemented to eliminate or reduce the risks that can
arise. For example, when on site, a competent person is able to recognize at all times whether it is safe to proceed.

NOTE 2 A competent person is able to advise on the best means by which the recommendations of this British Standard may be
implemented.

2.3

structure

man-made object, such as a building, carriageway, path, wall, services, and built and excavated earthworks

2.4

veteran tree

tree that, by recognized criteria, shows features of biological, cultural or aesthetic value that are
characteristic of, but not exclusive to, individuals surviving beyond the typical age range for the species
concerned

2.5
root protection area (RPA)

layout design tool indicating the area surrounding a tree that contains sufficient rooting volume to ensure
the survival of the tree, shown in plan form in m?

2.6

tree constraints plan (TCP)

plan prepared by an arboriculturist for the purposes of layout design showing the RPA and representing
the effect that the mature height and spread of retained trees will have on layouts through shade,
dominance, etc.
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2.7

construction exclusion zone

area based on the RPA (in m?), identified by an arboriculturist, to be protected during development,
including demolition and construction work, by the use of barriers and/or ground protection fit for purpose
to ensure the successful long-term retention of a tree

2.8

tree protection plan (TPP)

scale drawing prepared by an arboriculturist showing the finalized layout proposals, tree retention and
tree and landscape protection measures detailed within the arboricultural method statement (AMS), which
can be shown graphically

2.9

arboricultural implications assessment (AIA)

study, undertaken by an arboriculturist, to identify, evaluate and possibly mitigate the extent of direct and
indirect impacts on existing trees that may arise as a result of the implementation of any site layout
proposal

2.10

arboricultural method statement (AMS)

methodology for the implementation of any aspect of development that has the potential to result in loss of
or damage to a tree

NOTE The AMS is likely to include details of an on-site tree protection monitoring regime.

2.11

services

any above ground and piped and/or ducted underground infrastructure including water main, electricity
supply, gas supply, fibre-optic utilities, telecommunications cabling, storm and foul water drainage,
including temporary storage for run-off, pumping stations, interceptors and other allied buried structures

2.12
special engineering
design of a structure with the physiological requirements of trees as the priority

3 Strategy
3.1 General

3.1.1 Trees can occupy a substantial part of a development site and because of their potential size can have
a major influence on the planning and use of the site. Existing trees of good quality and value can greatly
enhance new development, such as by providing an immediate appearance of maturity. However, trees can
also be a constraint. Layouts sited poorly in relation to retained trees, or the retention of trees of an
inappropriate size or species may be resented by future occupiers and no amount of legal protection will
ensure their retention and survival. To avoid such problems and to ensure a harmonious relationship
between trees and structures, careful planning and expert advice is needed on their juxtaposition.

3.1.2 A tree may take a century to reach maturity but it can be damaged or felled in a few minutes. Such
damage is frequently caused unwittingly because of failure to appreciate the vulnerability of trees,
particularly the root system (see Annex C), and how easily and often insidiously they can be damaged.
Irreparable damage is frequently done to existing trees in the first few days of a contractor’s occupation of
a site. The early erection of tree protection to form the construction exclusion zone before works commence
on site 1s essential as the only way to prevent damage being caused to retained trees by operations in their
vicinity.

3.2 Implementation

3.2.1 This British Standard provides guidance for a balanced approach on deciding which trees are
appropriate for retention, on the effect of trees on design considerations and on the means of protecting
these trees during development. This involves a logical sequence of events summarized as a flow diagram
(see Figure 1) that has tree care at the centre of the process. Pre planning site discussions involving all
parties are recommended.
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Figure 1 — Flow diagram, summarizing planning for trees on development sites

3.2.2 The layout of this standard follows the sequence of the flow diagram in Figure 1. Following the land
survey (see 4.1) the existing trees on and adjacent to the site should be surveyed (see 4.2) and categorized
(see 4.3). The constraints these trees pose should be plotted on a tree constraints plan (see Clause 5) and
those selected for retention should be plotted on a tree protection plan as a result of the negotiations within
the design process (see Clause 7). Areas for new landscaping should be identified at this time (see 6.2.2).
The position of all excavations and any special engineering required can be specified in the form of
arboricultural method statements. Once work is due to begin on site the arboriculturist should meet the
site agent at a pre start meeting to ensure the correct erection of barriers and ground protection forming
the construction exclusion zone (see Clause 9).
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3.2.3 The sequence of events outlined in 3.2.2 may not be necessary for all planning applications. For
example, planning applications for a single conservatory may not require the level of detail that needs to
accompany a planning application for the development of a site with one or more dwellings.

3.2.4 The success of the process outlined in 3.2.2 depends on the co-operation of all involved in the design
and development team which should include an arboriculturist. In particular, it is essential for those
involved in the development site works to appreciate the need for maintaining the construction exclusion
zone. Any incursion into this area can quickly destroy all of the time, effort and expense which has gone
into the retention of the trees.

3.2.5 Local authorities have an important role to play in encouraging and enforcing the processes outlined
in 3.2.2. The means for this are contained in existing regulations (see Annex A), which include provision
for local authorities to enforce planning requirements. An arboriculturist appointed by the developer can
help monitor site activity but enforcement is the responsibility of the local authority (e.g. active supervision
of sites within their areas).

4 Surveys

4.1 Land survey

4.1.1 An accurately measured land survey (also known as a topographical survey) should be undertaken

showing all relevant existing site features. Where trees are present, clearance of vegetation to facilitate the
survey process should be undertaken only if strictly necessary and with care using hand held machinery.
Mechanized flails may be used in more open areas, although bulldozing or soil stripping should be avoided.

4.1.2 This survey should be made available as scale drawings and in a commonly agreed digital format, if
available, before any application for planning permission is submitted. Computer-based drawing software
should be used where possible.

4.1.3 Prior to commencing the topographical survey, it may be appropriate to seek the advice of an
arboriculturist to identify all trees that are relevant for inclusion in the survey. Alternatively, the
topographical survey should include all trees present, and certainly all those over 75 mm stem diameter,
measured at 1.5 m above adjacent (higher) ground level. Trees over this size growing on land adjacent to
the site, which are at or within a distance equal to 12 times their stem diameter from the boundary (or 10
times their base diameter, in the case of multi-stemmed trees), or where their crowns overhang the site
boundary, should also be included. For trees with more than one stem below 1.5 m above ground level, the
stem diameter should be measured immediately above the root flare.

4.1.4 Other arboricultural or landscape features such as shrub masses or hedges should also be identified.
The position of stumps should be included.

4.1.5 To summarize, the land survey should include:
a) the location of all trees, shrub masses, hedges etc., as identified in 4.1.3 and 4.1.4;

b) other relevant features, such as streams, buildings and other structures, boundary features, trenching
scars near to trees and services including drainage runs;

¢) spot heights of ground level throughout the site, as a basis for avoiding changes in soil level around
retained trees;

d) the approximate location of trees on land adjacent to the development site (see 4.1.3), that might
influence the site or might be important as part of the local landscape character.

4.2 Tree survey

4.2.1 A tree survey should be undertaken by an arboriculturist and should record information about the
trees on a site independently of and prior to any specific design for development. [As a subsequent task,
and with reference to a design or potential design, the results of the survey should be included in the
preparation of a tree constraints plan (TCP), which should be used to assist with site layout design

(see Clause 6)].

NOTE For clearance of vegetation see 4.1.1.
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4.2.2 The tree survey should include all trees included in the land survey (see 4.1.3 and 4.1.4), as well as
any that may have been missed, and it should categorize trees or groups of trees, including woodlands
(see 4.2.4) for their quality and value within the existing context, in a transparent, understandable and
systematic way. Where the arboriculturist deems it appropriate, the trees should be tagged with small
metal or plastic tags, placed as high as is convenient on the stem of each tree.

4.2.3 Whilst master plan proposals for the development of the site might be available, the trees should be
surveyed without taking these into consideration. All detailed design work on site layout should take into
consideration the results of the tree survey (and the TCP) as this facilitates the logical sequence of events
referred to in 3.2.2 and the flow diagram in Figure 1.

4.2.4 Trees forming groups and areas of woodland (including orchards, wood pasture and historic
parkland) should be identified and considered as groups where the arboriculturist determines that this
is appropriate, particularly if they contain a variety of species and age classes that could aid long-term
management. It may be appropriate to assess the quality and value of such groups of trees as a whole,
rather than as individuals. However, an assessment of individuals within any group should still be
undertaken if they are open-grown or if there is a need to differentiate between them.

4.2.5 The quality and value of each tree or group of trees should be recorded by allocating it to one of the
four categories listed in 4.3.1. The categories should be differentiated on the tree survey plan by colour, or
by suffixing the category adjacent to the tree identification number on the tree survey plan (see 4.2.6).

NOTE Suggested colours are given in Table 1.

4.2.6 A schedule to the survey should list all the trees or groups of trees. The following information should
be provided:

a) reference number (to be recorded on the tree survey plan);
b) species (common and scientific names, where possible);
c¢) height in metres;

d) stem diameter in millimetres at 1.5 m above adjacent ground level (on sloping ground to be taken on
the upslope side of the tree base) or immediately above the root flare for multi-stemmed trees;

e) branch spread in metres taken at the four cardinal points to derive an accurate representation of the
crown (to be recorded on the tree survey plan);

f) height in metres of crown clearance above adjacent ground level (to inform on ground clearance, crown
stem ratio and shading);

g) age class (young, middle aged, mature, over-mature, veteran);
h) physiological condition (e.g. good, fair, poor, dead);
1) structural condition, e.g. collapsing, the presence of any decay and physical defect;

j) preliminary management recommendations, including further investigation of suspected defects that
require more detailed assessment and potential for wildlife habitat;

k) estimated remaining contribution in years (e.g. less than 10, 10-20, 20—40, more than 40);

I) R or A to C category grading (see Table 1) to be recorded in plan on the tree survey plan.
NOTE 1 An example tree survey pro forma is given in Annex D (see also [BS EN ISO 11091)).

NOTE 2 It may be appropriate to assess and list the amenity value of trees as a separate consideration. Various methods have been
proposed as aids to making this assessment (see Annex B for arboricultural organizations).

4.3 Tree categorization method

4.3.1 Trees should be categorized in accordance with the cascade chart in Table 1.
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Table 1 — Cascade chart for tree quality assessment

TREES FOR REMOVAL

any existing value would be lost
within 10 years and which
should, in the current context, be
removed for reasons of sound
arboricultural management

loss of companion shelter cannot be mitigated by pruning)

® Trees that are dead or are showing signs of significant, immediate, and irreversible overall decline

® Trees infected with pathogens of significance to the health and/or safety of other trees nearby (e.g. Dutch elm disease),

or very low quality trees suppressing adjacent trees of better quality

NOTE Habitat reinstatement may be appropriate (e.g. R category tree used as a bat roost: installation of bat box in nearby

tree).

Category and definition Criteria Identification on
plan
Category R ® Trees that have a serious, irremediable, structural defect, such that their early loss is expected due to collapse,
Those in such a condition that including those that will become unviable after removal of other R category trees (i.e. where, for whatever reason, the DARK RED

TREES TO BE CONSIDERED FOR RETENTION

Category and definition

Criteria — Subcategories

Identification on

and value: those in such a
condition as to make a significant
contribution (a minimum of 20
years is suggested)

because of impaired condition (e.g.
presence of remediable defects
including unsympathetic past
management and minor storm
damage)

features, thereby attracting a higher collective
rating than they might as individuals but which
are not, individually, essential components of
formal or semi-formal arboricultural features (e.g.
trees of moderate quality within an avenue that
includes better, A category specimens), or trees
situated mainly internally to the site, therefore
individually having little visual impact on the
wider locality

benefits

1 Mainly arboricultural values 2 Mainly landscape values 3 Mainly cultural values, plan

including conservation

Category A Trees that are particularly good Trees, groups or woodlands which provide a Trees, groups or woodlands of

Those of high quality and examples of their species, especially | definite screening or softening effect to the locality | significant conservation,

value: in such a condition as to | if rare or unusual, or essential in relation to views into or out of the site, or those | historical, commemorative or LIGHT GREEN

be able to make a substantial components of groups, or of formal | of particular visual importance (e.g. avenues or other value (e.g. veteran trees or

contribution (a minimum of 40 or semi-formal arboricultural other arboricultural features assessed as groups) | wood-pasture)

years is suggested) features (e.g. the dominant and/or

principal trees within an avenue)
Category B Trees that might be included in the |Trees present in numbers, usually as groups or Trees with clearly identifiable
Those of moderate quality high category, but are downgraded [woodlands, such that they form distinct landscape | conservation or other cultural MID BLUE

Category C
Those of low quality and

value: currently in adequate
condition to remain until new
planting could be established (a
minimum of 10 years is
suggested), or young trees with a
stem diameter below 150 mm

Trees not qualifying in higher
categories

Trees present in groups or woodlands, but without
this conferring on them significantly greater
landscape value, and/or trees offering low or only
temporary screening benefit

Trees with very limited
conservation or other cultural
benefits

NOTE Whilst C category trees will usually not be retained where they would impose a significant constraint on
development, young trees with a stem diameter of less than 150 mm should be considered for relocation.

GREY
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4.3.2 The purpose of the tree categorization method, which should be applied by an arboriculturist, is to
identify the quality and value of the existing tree stock, allowing informed decisions to be made concerning
which trees should be removed or retained should development occur.

4.3.3 For a tree to qualify under any given category it should fall within the scope of that category’s
definition (R, A, B, C) and, for a tree in categories A—C, it should qualify under one or more of the three
subcategories (1, 2, 3).

4.3.4 In the categories A, B, C, which together deal with trees that should be a material consideration in

the development process, the subcategories are intended to reflect arboricultural, landscape and cultural
values respectively. Category R trees are those which would be lost in the short term for reasons connected
with their physiological or structural condition. For this reason, they should not be a consideration in the
planning process (see note to 6.1).

4.3.5 The tree survey schedule should list which subcategory applies. It is intended that each subcategory
has equal weight such that, for example, an Al tree has the same retention priority as an A2 tree. Some
trees could qualify under two or even three criteria, e.g. A1l and 2 but would not accrue added value.

4.3.6 When determining the appropriate category for any given tree, group or woodland, the arboriculturist
should start by determining whether the tree falls within the scope of the R category. Assuming that the
tree can be retained, the arboriculturist should then proceed on the presumption that all trees are
considered according to the criteria for inclusion in the high category. Trees that do not meet these strict
criteria should then be considered in light of the criteria for inclusion in the moderate category. This
cascade process should be repeated, as required, until the appropriate quality and value assessment is
reached.

NOTE The term “group” is intended to identify trees that form cohesive arboricultural features either aerodynamically (e.g. trees

that provide companion shelter), visually (e.g. avenues or screens) or culturally including for biodiversity (e.g. parkland or wood
pasture), in respect to each of the three subcategories.

4.3.7 When assigning trees to any of the categories, the presence of any serious disease or tree-related
hazards should be taken into account. If disease is fatal and/or irremediable or likely to require sanitation
for the protection of other trees, the trees concerned may need to be categorized as R, even if they otherwise
have considerable value. If mechanical defects present an unacceptable risk to people and property, the
extent to which the defects are remediable, including the effect that this might have on the tree’s remaining
value, should indicate whether the tree should still be assigned to the category that it would otherwise
merit.

NOTE If a layout design places category R trees in an inaccessible location such that concerns over public safety are reduced to an
acceptable level, it may be preferable or possible to defer the recommendation to fell.

4.4 Additional considerations

4.4.1 During the course of a tree survey, it might be found that certain trees require immediate attention.
For example, they might present an immediate and serious hazard to life or property, or they might be
affected by a pest or pathogen which would cause widespread and serious damage unless eradicated. These
issues should be brought to the attention of the appropriate party as soon as possible.

4.4.2 Particular care is needed when considering the quality and value category of young trees, especially
where they occur as individual specimens. Where these are less than 150 mm stem diameter (at 1.5 m
above adjacent ground level), it may be relatively straightforward to relocate them within the site (e.g.
using a tree spade) or to replace them with similar replacement trees. Whilst the presence of young trees
of good form and vitality is generally desirable (i.e. those trees which have the potential to develop into
quality mature specimens), they should not be allowed to dominate site layout considerations. When
evaluating the merits of retaining and/or relocating such trees, a comparison between the costs of the
various options should be the main determining factor. However, they should be categorized as C grade
trees.

NOTE It is sometimes possible to relocate mature trees. However, as this is a costly and complex operation with a variable chance of
success, it is only a viable option in exceptional cases.
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4.4.3 The tree survey may identify the presence of veteran trees on the site. Such trees should be considered
carefully in relation to new development, as it is rarely acceptable to locate them within developed areas,
rather than open space. The implications of their presence on the land use of the surrounding site should
be assessed at the earliest possible stage of the planning process. Veteran trees should be assessed
according to the recommendations in 4.3.1. By this assessment, most genuine veteran trees are likely to be
included in category A3.

4.5 Tree survey — post-planning

It is recognized that, on occasions, arboricultural advice is not sought until after a preliminary site layout
has been prepared. Although this is not the ideal situation, timely and appropriate expert advice can still
make a valuable contribution to the process of tree retention and protection. In cases where the
arboriculturist is provided with a layout, the tree survey should be undertaken as described in 4.2 to
provide advice on tree retention, protection, remedial or mitigation works and new landscape design. It is
essential that the trees are assessed objectively and without reference to site layout proposals.

5 Tree constraints plan

5.1 General

The influence that trees on and adjacent to the site will have on the layout should be plotted on a plan called
the tree constraints plan (TCP). This is a design tool which should show the below ground constraints,
represented by the RPA, and the above ground constraints the trees pose by virtue of their size and
position.

5.2 Root protection area (RPA)

5.2.1 In order to avoid damage to the roots or rooting environment of retained trees, the RPA should be
plotted around each of the category A, B and C trees (see 4.3). This is a minimum area in m? which should
be left undisturbed around each retained tree.

5.2.2 The RPA should be calculated using Table 2 as an area equivalent to a circle with a radius 12 times
the stem diameter for single stem trees and 10 times basal diameter for trees with more than one stem
arising below 1.5 m above ground level.

Table 2 — Calculating the RPA

Number of Calculation
stems
Single stem . 2
tree RPA(m2) _ (stem diameter (mm) @ 1.5 m x 12) % 3.149
1 000

Tree with
more than ) ) ) 9
one stem RPA(mz) _ (Basal diameter (measured immediately above root flare (mm) x 10) % 3.149
arising below 1 000
1.5 m above
ground level
NOTE The 12X multiplier is based on NJUG 10 [9] and published work by Matheny and Clark [10].

5.2.3 The calculated RPA should be capped to 707 m2, e.g. which is equivalent to a circle with a radius of
15 m or a square with approximately 26 m sides.
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