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Highway drainage design 
1. Overview 

1.1 National planning policy and guidance sets a clear expectation for 
developers to provide sustainable drainage systems (SuDS) that include 
benefits for water quantity, water quality, biodiversity and amenity. 
Although the council is legally under no obligation, SuDS may be adopted 
for highway drainage purposes where they meet standards and guidance 
set out in the LHDG.  

1.2 The council as Lead Local Flood Authority (LLFA) has, amongst other 
matters, a duty to: 

• ensure that developments include satisfactory arrangements for 
draining the adoptable highway;  

• consider requests for the granting of consent for works to ordinary 
watercourses. 

1.3 The Environment Agency (EA) is responsible is responsible for flood and 
erosion risk management activities on main rivers.  

1.4 Discharges to a watercourse are likely to require discharge 
consent/approval from either the council as LLFA (ordinary watercourse) or 
EA (main river). Written evidence that approval/consents have been 
received from the appropriate bodies must be provided to the council. 

Back to top 
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2. Adoption of drainage proposals 

2.1 All highway drains should be located within land proposed for adoption by 
the water company or the council. Any adoptable highway drain outside the 
limits of the adoptable highway must be covered by an easement and 
accompanying legal agreement. This should be in place before, or be a 
condition of, the Section 38 or 278 agreement (Highways Act 1980). 

2.2 The council will adopt drainage systems that accept highway runoff only. 
Highway drains are not designed to accept any private drainage (from 
individual properties, business, and developments) or discharges from 
private treatment plants/septic tanks and land drainage, and any such 
requests to connect into a highway drain would be refused. 

2.3 Typically, water companies will adopt systems where they accept water 
from sources that include non-highway drainage from the general 
development. Where this drainage runs within the curtilage of adopted 
highway, evidence of signed agreement under the Water Industry Act 
1991must be provided before the council will agree to sign a Section 38 
agreement and adopt a road (Highways Act 1980). The council will not 
adopt the roads until the water company has issued a provisional 
certificate of adoption for the drainage system. 

2.4 The council’s responsibility for highway drainage finishes at the point at 
which it discharges into a watercourse (including ditches) and beyond that 
point it becomes the liability of the landowner. 

Back to top 
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3. Drainage types 

3.1 Highway drainage on new developments should be connected to a 
drainage system via one or a combination of the following: 

• drained by a piped highway-drainage system (minimum pipe size 
225mm) running to an out-fall adopted by a water company or an 
out-fall to a ditch or watercourse agreed by the Lead Local Flood 
Authority or Environment Agency.  

• infiltration into the ground in a safe and environmentally sustainable 
manner. 

3.2 Traditional drainage systems should be designed in line with the water 
company’s specifications and requirements (which should be treated as 
complementary to this document) and should be adopted by them. 

Sustainable drainage systems and assessing site suitability  

3.3 The following should be considered when determining which SuDS 
intervention is suitable for a site. There are site conditions and constraints 
which may prohibit or restrict the use of certain SuDS features for the 
purposes of adoptable highway drainage, including:  

• Floodplain  

• Groundwater;  

• Soils and geology; 

• Contaminated land; 

• Space constraints;  

• Maintenance. 

3.4 These constraints must be considered at the design stage.  The design of 
drainage systems must ensure ease of maintenance. Depending on the 
type of intervention suitable gated access and hard standing must be 
provided. Design proposals must be shared with the environmental 
operations team. 

3.5 As the use of SuDS features to drain the highway is relatively untested in 
Leicestershire, there will be a bedding in period and not all features are 
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currently accepted for adoption. Developers should discuss proposed SuDS 
during pre-application discussions where they will be updated on the 
current position on both acceptability and adoption of different SuDS 
features.  

3.6 Generally, ground conditions throughout the County are unsuitable to 
enable efficient drainage by natural percolation and soakaways are often 
unsuitable for public highway drainage. There may be areas where 
infiltration is possible, and if a soakaway is proposed, suitable percolation 
test results must be provided (to BRE365).  

3.7 SuDS must be designed to accepted industry standards including those 
detailed in Ciria’s SuDS Manual. Designers should consider the potential 
adverse effects on soil, agricultural land and the geology of the area from 
the development. ‘Suds Advice Note – Brownfield Sites’ provides useful 
guidance and references for the purposes of designing SuDS schemes. The 
council is keen to work with developers and the wider industry in 
developing its own design standards and specifications as experience of 
the use of SuDS increases. 

SuDS types and acceptability 

3.8 Table 24 below sets out the adoptability of SuDS interventions and where a 
commuted sum will be required. The council will not adopt systems that 
accept non-highway run off.  

Table 24: Acceptability of highway SuDS interventions 

  SuDS Intervention Adoptable Early 
consultation?(1) 

Commuted 
sum 
required? 

Ciria Chamber soakaway Y N N 

Infiltration basin Y Y Y 
 
  

Soakaways trench Y Y N 

https://www.brebookshop.com/details.jsp?id=327631
https://www.ciria.org/CIRIA/CIRIA/Item_Detail.aspx?iProductCode=C753
https://www.sepa.org.uk/media/151526/suds_brownfield.pdf
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  SuDS Intervention Adoptable Early 
consultation?(1) 

Commuted 
sum 
required? 

Crate / tank soakaway Y Y N 

Proprietary treatment 
systems (e.g. oil 
interceptor) 

Y Y Y 

Filter strips 
(contaminated waste) 

N - - 

Filter drains/trenches Y N N 

Swales, channels and 
rills 

Y Y Y 
 
  

Bioretention systems Y Y Y 

Trees/shrubs Y Y Y 

Permeable / Pervious 
block pavements 
(option for areas where 
positive drainage not 
available and ground 
conditions allow) 

Y 

(private drives 
and shared 
surfaces with 
low traffic 
flows) 

Y Y 

Other 
permeable/pervious 
surfacing (asphalt or 
concrete for example) 

N - - 
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  SuDS Intervention Adoptable Early 
consultation?(1) 

Commuted 
sum 
required? 

Attenuation Storage 
Tanks (crate system 
preferred, speak to LCC) 

Y N N 

Rain Gardens Y Y Y 

Detention Basins Y Y Y 

Source control (e.g. 
Green & Blue Roofs, 
rainwater harvesting) 

N - - 

Inlets, outlets & control 
structures 

Y N N 

Ponds & Wetlands N - - 

Other Landscaped area Y Y Y 

Ditches /Watercourses Y Y Y 

Drainage Grips Y N N 

 
(1) Infrastructure Planning and Maintenance Operations. Any interventions that 

include tree planting must be discussed with the Forestry team. 
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Figure 33 – Example of a bioretention area 
   

3.9 A SuDS scheme will only be adopted when the council is satisfied that the 
scheme is performing satisfactorily and has been built in accordance with 
the agreed design and specification and is in accordance with the council’s 
adoption requirements. 

Back to top 
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Green Infrastructure 
4. Definition and overview 

Green and blue infrastructure is a network of multi-functional “natural” spaces 
and features, either urban or rural, which can deliver quality of life and 
environmental benefits for communities. These spaces could include parks, 
sustainable drainage systems, individual or groups of trees, watercourses and 
verges. 

4.1 This section covers what should be considered in relation to designing 
green infrastructure within the highway at the early phases of development 
proposals; this includes the legal responsibilities, the council’s core 
principles and producing designing layouts. Guidance on blue 
infrastructure in the form of SuDS is covered within the Highway drainage 
section of the LHDG. 

Back to top 

Designing green infrastructure 

4.2 The Government has updated the National Planning Policy Framework 
(NPPF) to include the requirement that “new streets are tree-lined”.  In 
consideration of this requirement, trees and verges might be located: 

• Within highway proposed for adoption by the council, for which a 
commuted sum will be requested for future maintenance; 

• Between the highway and other built development (for example, 
between the footway and residential properties) and maintained by a 
management company; 

• Other areas outside of adoptable highway, such as gardens and 
commercial landscaping areas, to be maintained by the landowner. 

4.3 NPPF also states that “Applicants and local planning authorities should 
work with highways officers and tree officers to ensure that the right trees 
are planted in the right places, and solutions are found that are compatible 
with highways standards and the needs of different users.” NPPF section 
131 states that appropriate measures must be in place to secure the long-
term maintenance of newly planted trees, and that existing trees are 
retained wherever possible. 

https://leics.sharepoint.com/node/606
https://leics.sharepoint.com/node/606
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Preliminary considerations 

4.4 In designing green infrastructure for development, it also is important to 
consider the character and heritage of the area. Green infrastructure within 
highway areas can be as important in determining the character of the 
development and integrating it into its surroundings as landscaping 
elsewhere within the site.  

4.5 Trees and hedgerows may also have landscape and historic value, for 
example, old hedgerows provide an important element of the setting of 
heritage assets, or they form an intrinsic part of the wider historic 
landscape. Please discuss the scheme with the council’s planning 
archaeologists at an early stage. 

4.6 Highway design must protect our watercourses from damage that would 
impact on associated wildlife. Mitigation must be provided where 
appropriate. Responsibilities and rules in relation to watercourses can be 
found on the Government’s website. 
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Figure 34: Photo showing the difference green infrastructure can make to a 
street scene 

4.7 Trees and hedgerows may also have landscape and historic value, for 
example, old hedgerows provide an important element of the setting of 
heritage assets, or they form an intrinsic part of the wider historic 
landscape. Please discuss the scheme with the council’s planning 
archaeologists at an early stage. 

4.8 Highway design must protect our watercourses from damage that would 
impact on associated wildlife. Mitigation must be provided where 
appropriate. Responsibilities and rules in relation to watercourses can be 
found on the Government’s website. 

Back to top 

  

https://www.gov.uk/guidance/owning-a-watercourse
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5. Mitigating the impacts on wildlife 

Potential Impacts of Highway on Wildlife 

5.1 Transport infrastructure can have negative impacts on wildlife populations, 
either through habitat loss, fragmentation or pollution.  

5.2 The council has a duty through the Natural Environment and Rural 
Communities Act 2006 (NERC Act) and the Environment Act (2021) to 
provide for the enhancement and improvement of biodiversity.  

5.3 The Environment Act 2021 (“Act”) contains provisions for the protection and 
improvement of the environment, including introducing mandatory 
biodiversity net gain (BNG). BNG is an approach to development, and/or 
land management, that aims to leave the natural environment in a 
measurably better state (10%) than it was beforehand.  

5.4 The council is considering whether and how BNG might apply to highway 
land proposed for adoption prior to agreeing an approach. 

5.5 Roads can create barriers to the movement of wildlife, and animals can 
become trapped in traditional highway assets. Mitigation measures that 
help prevent habitat fragmentation and enable wildlife to navigate highway 
are an important part of road design and should be discussed at an early 
stage with planning ecologists and the council to ensure effective provision 
of infrastructure and achieve biodiversity net gain. Specialist ecological 
advice should be sought during the design phase. 

5.6 Rainfall runoff from highway and spillages caused by accidents can have 
negative impacts on nearby watercourses and associated wildlife. This risk 
can be mitigated through the provision of filter strips or other proprietary 
water treatment systems (see “Highway Drainage Design”). The council 
does not typically adopt such interventions. 

Principles of Mitigating Impacts 

5.7 Consideration must be given through the design process to the measures 
required to help reduce these impacts. The requirement for mitigation will 
be assessed through the production of an Environmental Impact 
Assessment as part of a planning application. The council will facilitate the 
inclusion of mitigation measures as part of the highway aspect of new 
development.  

https://www.leicestershirehighwaydesignguide.uk/highway-layouts-and-design/highway-drainage-design
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5.8 The council requires that best practice mitigation measures, such as 
mammal passes, inset kerbs, tunnels, drains with wildlife exit routes, and 
arboreal hop-overs are incorporated along known or potential wildlife 
corridors. 

5.9 Any mitigation measures, such as badger or amphibian tunnels, must meet 
the principles of good asset management regarding durability and ease of 
maintenance, this work should be discussed with the appropriate 
specialists and the council at an early stage. 

National Guidance on Protecting Wildlife 

5.10 Guidance can be found on environmental design and construction of road 
schemes in LA 117 of the Design Manual for Roads and Bridges. This 
guidance should be used to help identify areas and issues where 
environmental factors must be carefully considered. Ciria’s “Environmental 
good practice on site guide” (C741) provides practical advice about 
managing construction on site to minimise environmental impacts. 

5.11 Some plants and animals are given special protection under UK and 
European law, and LA 108, 115 and 118 of DMRB will give detailed 
information and advice. These documents will provide information on who 
must be consulted, together with other advice including:  

• Annex 1 - Seasonal constraints on animals including birds and fish;  

• Annex 2 - List of the relevant conventions and legislation;  

• Annex 3 - Species advice;  

• Annex 4 - Habitat advice. 

5.12 There are also British Standards relating to biodiversity: 

• BS 42020:2013, Biodiversity. Code of practice for planning and 
development; 

• BS 8683:2021 A process for designing and implementing Biodiversity 
net gain.  

Back to top 

https://www.standardsforhighways.co.uk/dmrb
https://www.ciria.org/ci/iCore/Store/StoreLayouts/Item_Detail.aspx?iProductCode=C811&Category=BOOK
https://www.ciria.org/ci/iCore/Store/StoreLayouts/Item_Detail.aspx?iProductCode=C811&Category=BOOK
https://www.bsigroup.com/en-GB/products-and-services/standards/
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6. Principles and layout guidance 

Principles of green infrastructure design within highway 

6.1 Planting and associated infrastructure should be designed with an 
understanding of the local context and constraints, including the character 
and heritage of an area, adjacent buildings and spaces, the topography and 
views, vistas/ landmarks within and outside of the development site. 
Consideration should be given to local tree planting initiatives such as the 
National Forest. 

6.2 Existing trees and landscaping should be retained wherever possible and 
suitably protected during construction activity in accordance with the 
British Standard ‘BS5837:2012 Trees in relation to design, demolition and 
construction - Recommendations’. 

6.3 Trees, shrubs and hedgerows must be planted with sufficient space for 
them to reach maturity without the requirement for onerous maintenance 
intervention. Verges must be a minimum of 2m in width where they are to 
accommodate tree, shrub or hedge planting.  

6.4 The focus should be on the quality of design and delivery rather than 
quantity – one well planted tree is hugely preferable to 100 poorly planned 
and planted that either die or become a significant maintenance burden.  

6.5 Roads can create barriers to the movement of wildlife. Consideration 
should be given to creating designs that facilitate the navigation of highway. 
For example, poorly designed lighting can be a barrier removing the 
permeability of landscape for some species such as bats. 

6.6 An appropriate design must be developed and agreed with the council at 
the earliest design stage. The design must show the planting specification 
for all planting including hedges, shrubs, trees and herbaceous stock. The 
information provided will include the source of stock (i.e. from reputable 
nurseries with appropriate bio-security measures in place), numbers, 
planting locations, size, species, method of planting, preparation of planting 
beds and pits and a comprehensive after care program for an approved 
period.  This will help to avoid future maintenance issues, particularly 
regarding the integrity of the adjacent carriageway, footway and 
neighbouring buildings.  
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6.7 The design should be considerate of potential existing and future issues 
relating to underground services.  

6.8 Careful consideration must be given to the design of landscaping to ensure 
that areas are not perceived to be impacting on personal safety or creating 
spaces for crime to take place. (See Principle 6 – Supporting Inclusive 
Highway) 

Early Engagement and Preparation 

6.9 Landscaping proposals should be prepared at the pre-planning application 
stage so the council can consider their suitability in good time and so the 
utility providers (for example, gas, water, cable TV) can be consulted over 
the proposals. Alongside the adherence to British Standards, early 
engagement (preferably at the pre planning stage) with the appropriate 
officers at the council and the local planning authority about green 
infrastructure proposals is critical. Planning authorities are unlikely to 
favour developments that lack quality design and layout.  

Additional Guidance including the Value of Trees Toolkit 

6.10 The use of professional tools such as the Value of Trees toolkit and Trees 
and Design Action Group guidance should also be adopted during the 
design process.  Agreement of the design principles at an early stage will 
help reduce the risk of delay to technical approval and minimise future 
maintenance issues. The use of the value of trees toolkit will result in a 
discount to the commuted sum attracted for the future maintenance of 
trees within highway.  

Adopting Green Infrastructure 

6.11 The council will usually adopt well-designed and planted landscaping on 
verges and other highway-related land providing that a commuted sum is 
paid to cover its long-term maintenance. The council will not adopt hedges 
that form a boundary with privately owned land. Other public space such 
as children’s play areas and recreation grounds are adopted at the 
discretion of the public authorities such as district and parish councils. 

Back to top 
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7. Locating green infrastructure and maintenance 

Suitable locations 

7.1 While green infrastructure enhances the street scene, care must be taken 
when selecting and positioning trees and shrubs to make sure that building 
frontages and parking areas can still enjoy good natural observation from 
areas of potential activity such as roads and footways. The effects of soil 
heave and shrinking on adjacent buildings and walls should not be 
underestimated; there are guidelines on tree planting in relation to 
buildings and foundation design in the National House Building Council 
standards. 

7.2 Areas of open space, highway verges, traffic islands and gardens are all 
potential sites for suitable planting. Large open spaces are ideal for 
planting groups of trees and larger species (either single species or mixed), 
whilst grass verges that are a minimum of 2m wide provide an opportunity 
for planting an avenue of trees or for creating semi-natural grasslands that 
benefit wildlife.  

7.3 Less formal areas of open space such as screening bunds provide an 
opportunity to establish more closely spaced plantations which can develop 
into effective screens and, eventually, mature woodland edge habitat. 

 Green infrastructure and highway visibility 

7.4 Any soft landscaping within visibility splays should not normally be 
expected to grow to more than 600mm in height above the adjacent 
carriageway level where the carriageway gradient is level. The council will 
assess planting in locations where the carriageway is on a slope or there 
are crests or sags in its vertical alignment, on a site-by-site basis. 

 Maintenance and inspections 

7.5 More complex proposals relating to green or blue infrastructure (for 
example rain gardens or other SuDS infrastructure) may be considered on 
a trial basis. It is vital to speak to the council at an early stage regarding 
design proposals, which should meet asset management principles 
regarding maintenance affordability and durability.  

 

https://www.nhbc.co.uk/builders/products-and-services/techzone/nhbc-standards
https://www.nhbc.co.uk/builders/products-and-services/techzone/nhbc-standards
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Maintenance 
7.6 The design of green infrastructure must ensure ease of maintenance. 

Depending on the type of areas being proposed, suitable gated access and 
hard standing may be required. Design proposals must be shared with the 
environmental maintenance operations team. The council requires a 
detailed, costed maintenance plan for all green infrastructure proposals 
before they can be considered for adoption.  

Inspections 
7.7 Green infrastructure will be subject to the same inspection process as any 

other part of the adopted highway. The council must approve the 
landscaping proposals within adopted highway whether or not they form 
part of a landscaping scheme submitted to the planning authority for 
approval.  

 Adoptable design 

7.8 In addition to meeting the above principles, areas the council is prepared to 
adopt as highway should be concentrated into larger areas, to provide 
economies of scale and to avoid small or remote areas which are difficult to 
maintain. Small and remote areas can result in the very opposite of what is 
intended from creating an attractive and well-cared-for environment. To 
avoid this the council stipulates the following: 

• Grassed service strips must be a minimum width of 1m to allow for 
efficient maintenance;  

• Verges that include tree and/or shrub planting should be at least 2m 
wide to provide adequate space for appropriate planting to grow and 
thrive, improve security and minimise impacts on adjacent highway; 

• The minimum areas created for green infrastructure should be 10m2 
for standard grass verges and 6m2 for shrub and groundcover 
planting; 

• Trees must be provided with suitable growing medium and soils that 
can support both establishment and long-term development. A 
minimum of 6 to 10 cubic metres of useable soil around each newly 
planted tree should be achieved. Developers must accommodate 
requests by the council to inspect trees pits prior to planting. 
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7.9 In more restricted spaces, planting small ornamental trees or shrubs 
should be considered. The design of this type of planting, with assistance of 
appropriate guidance, should ensure that long-term maintenance costs are 
kept to a minimum. However, the following design considerations should 
be considered: 

• Classification of roads - dual carriageway, main road, estate road, 
country lane etc.; 

• Visibility - on the inside of bends, from junctions and house 
driveways; 

• Location of existing service runs - overhead cables, streetlights, 
underground cables and pipes, drains etc; 

• Location of service runs required to facilitate the development; 

• Aerial space - how close the trees and shrubs are, above ground, to 
roads, accesses, neighbouring houses etc; 

• Risk of damage to footways, boundary walls, kerbs etc.; 

• The impact on light levels of nearby properties; 

• Screening of undesirable views; 

• Provision of seasonal change that can complement artificial 
environments; 

• Defining of routes and views; 

• The impact of salt spray on species selection; 

• Species suitability when planting adjacent to footpaths and 
cycleways. 

Back to top 
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8. Conservation verges 

8.1 Development layouts that encourage pavement parking must be avoided 

8.2 Where it is necessary to reinforce verges to prevent erosion by vehicles, 
including maintenance vehicles, a design must be submitted for approval 
by the council.  

8.3 Amenity grass has little ecological benefit; if correctly designed, wildflower 
mix grasses can be an attractive feature within development and provide 
valuable habitat for wildlife. Developers are encouraged to consider, the 
use of grass mixes that include native or wildlife friendly species. However, 
future maintenance must be taken into consideration when designing this 
element of a development.  

8.4 To assist with the efficiency of highway operations, the council will consider 
the adoption of conservation verges where they are planted within 
extensive, largely uninterrupted areas such as along spine roads or major 
bypass schemes. Isolated patches of verge are unhelpful from a 
maintenance perspective and are unlikely to be adopted. These areas can 
be maintained by private management companies, or alternatively 
discussions regarding options for maintenance could be undertaken with 
the relevant parish or district council. 

Back to top 
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Protecting natural assets 
9. Policy and overview 

9.1 The council’s policy is to, wherever possible, retain, preserve and 
protect existing healthy trees when carrying out road construction 
and maintenance work. This includes where new access to 
development is required. Many trees are lost each year due to 
development and so it is important that trees with significant value 
and potential are retained. 

9.2 Planning policies and decisions should ensure that new streets are tree-
lined, that opportunities are taken to incorporate trees elsewhere in 
developments (such as parks and community orchards), that appropriate 
measures are in place to secure the long-term maintenance of newly 
planted trees, and that existing trees are retained wherever possible (NPPF 
S131). 

9.3 This guidance covers the principles and site practices for the protection of 
the existing natural environment (primarily relating to trees but including 
all green and blue infrastructure) within proposed development sites. Trees 
on or next to the highway can be severely damaged by construction and 
maintenance work to roads and footways. However, damage can be limited 
and, in many cases, prevented. 

Back to top 
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Adopting existing green infrastructure 

9.4 The council will adopt trees and other green infrastructure that have been 
successfully retained on verges and other highway-related land provided a 
Commuted sum is paid to cover their long-term maintenance. The council 
will not adopt any tree retained within a development if it has been 
damaged by poor practices during construction and the appropriate 
protection measures have not been adopted. 

9.5 The council will not adopt newly planted trees which are dead, dying or not 
fit for purpose. The Value of Trees toolkit should be applied in order to give 
confidence to the Council that the appropriate species have been chosen 
and best practice used during planting. 

Back to top 
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10. Principles of retaining natural assets 

10.1 Existing trees and other natural features are an important aspect of urban 
and rural landscapes and make a significant contribution to the character 
and quality of the county’s roads. This guidance primarily concerns the 
retention of trees when carrying out roadworks and within new 
developments. However, where the scale of new highway development 
allows, the retention of other valuable natural features such as wildflower 
rich grassland should be considered. 

10.2 Retaining existing trees within the development’s layout ensures a mature 
and established appearance that can enhance the value of properties.  

10.3 As well as providing important ecosystem services such as reduced flood 
risk, carbon capture and reduced air pollution, the preservation of natural 
features can help to retain the connectivity of habitats for wildlife. Specialist 
ecological advice should be sought on this. Trees are also incredibly 
valuable for supporting our physical and mental wellbeing. 

 
Figure 36: Photo of a retained mature tree within development 
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Removal of Trees 

10.4 Where the council has assessed and determined that, for the benefits of 
highways safety and public interest there is no alternative but to remove an 
existing high amenity value tree or trees from a development site, the 
council will seek a sum to mitigate the loss of the public asset from the 
relevant party.  

10.5 The council will request the mitigated sum by email and the relevant party 
must pay the full and final mitigation amount within thirty working days of 
receipt of the invoice, prior to technical approval. Should the relevant party 
not pay the final mitigation amount within the thirty working days the final 
mitigation amount will attract interest at the current Bank of England rate. 

Back to top 
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11. Understanding a tree’s form and function 

11.1 Figure 37 below shows the complexity of trees as living organisms, which 
can be badly affected by direct or indirect damage caused during 
construction works. Any damage to part of this system can cause serious 
issues for the health of a tree, with even minor changes to their living 
environment affecting growth and condition. A tree’s roots and its trunk 
and crown above ground are interdependent and even minor damage 
to one can badly affect the other. 

 
Back to top 
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12. Tree survey work 

British Standards 

12.1 A tree survey of the construction site must be completed in accordance 
with British Standard (BS) 5837 ‘Trees in relation to design, demolition and 
construction’ prior to preparing site designs and layouts. The survey should 
include details of both the site and individual trees and should provide the 
following information. 

Site survey 

12.2 Site surveys should include: 

• The location and identification of all trees, shrubs and hedges. 

• Other relevant site features such as watercourses, service runs, hard 
surfaces etc. 

• Details of ground levels as a basis for avoiding changes to soil levels 
around retained trees. 

• Locations of trees on adjoining land which might be affected by the 
works. 

• Details of site drainage which may be altered or interrupted by the 
proposed works and which may, as a result affect retained trees. 

• Site features with a nature-conservation value.  

Tree survey 

• Tree surveys should include: 

• The general health, vigour and condition of each tree including 
details of structural defects. 

• An assessment of life expectancy of each tree. 

• The dimensions and form of each tree including accurate details of 
the position and shape of its crown in relation to the proposed new 
site layout. 

• Details of other site features such as service runs and how close they 
are to the trees. 

https://www.bsigroup.com/en-GB/products-and-services/standards/
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• How suitable each tree is for retention within the completed 
development or works. 

• Any tree surgery or other maintenance work required. 

• Any existing tree-preservation orders or conservation-area status. 

• Root Protection Area of each tree to be retained. 

• Other pertinent information e.g. memorial or historic values 

12.3 Detailed information on the species, health, condition and status of each 
tree must be collected and assessed by an appropriately qualified and 
experienced arboriculturalist. 

12.4 Trees within the development site must be assessed in accordance with the 
recommendations included in British Standard (BS) 5837 ‘Trees in relation 
to design, demolition and construction’. The assessment covers their 
condition, significance, and landscape and environmental value. The tree 
survey should classify each tree into the retention category of the British 
Standard. 

12.5 Please refer to BS5837:2012 Table 1 – Cascade chart for tree quality 

Safety 

12.6 Where there is a conflict between retaining a category A or B tree (see the 
link above) and ensuring road safety, the first option should be to amend 
the proposed design to avoid the conflict and retain the tree. The council 
will consider situations where it is not reasonable or practical to do this on 
a site-by-site basis. 

Back to top 
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13. Planning green infrastructure 

13.1 When conducting development work or highway improvement works near 
to trees, it is essential that everyone working on the site adopts all the 
measures identified to retain trees and minimise damage. It is also 
essential that all site operatives (site managers, clerks of works, all 
contractors’ operatives including subcontractors etc.) understand what is 
needed.  

13.2 A meeting should be arranged before work begins with everyone involved 
to establish good communication and identify all the requirements for 
retaining trees. Regular meetings and toolbox talks should then take place 
while the works are ongoing to identify additional requirements and 
potential problem areas. It is important that all appropriate practices and 
protection methods are written into contracts, along with penalty clauses 
which provide an incentive to adopt good practice. 

13.3 Tree protection measures must be thorough and should be put in place 
before the works begin and maintained until the works are finished. 
Inadequate or inappropriate protection measures are a waste of money 
and can lead to significant damage, which may only become apparent 
months or years after the works are completed. A damaged or 
deteriorating tree due to poor site management can present a significant 
danger to users of the highway and loss of important local amenity and 
natural capital.  
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Figure 38: Retained mature tree showing signs of stress and damage from 
construction activity. New buildings have been erected too close to the existing 
mature tree which is, leading to health and safety problems in the future. 

 
Figure 39: Building so close to retained trees leads to problems with shade and 
leaf litter. This can result in trees being mutilated and high future maintenance 
costs.  
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13.4 The council’s forestry officer and/or the consultant arboriculturalist should 
be involved at an early stage so that they advise on retaining existing trees 
and planting new specimens. The potential growth of retained trees, their 
future compatibility with new and existing highway features and how near 
new and existing service runs will be all must be considered. An 
appropriate protection zone must be provided around trees that are to be 
retained. All necessary tree maintenance work, both before and after 
construction, must be carried out by trained operatives in consultation with 
the council’s forestry officer. 

Avoiding damage to trees during construction works 

Installing Highway Equipment 

13.5 When designing and planning highway equipment, consider the location of 
trees, whether they are on the highway or on nearby property. Care should 
be taken to avoid installing this equipment within a tree’s potential rooting 
area and within its crown or potential growing space. Site equipment such 
as road signs, street lights etc. should be sited to avoid damage to trees 
during installation and to avoid the need for regular pruning to maintain 
visibility. 

Table 25: The following activities are common causes of damage to trees when 
construction is carried out within the trees’ natural rooting area. 

Excavating 
trenches 

To install and maintain services, for  
foundations, kerbing and so on. 

Alterations in soil 
level Raising or lowering the soil level. 

Installing non-
porous surfaces Affects soil aeration and drainage. 

Compacting the 
surface By plant, vehicles and storing material. 

Soil pollution  
Storing toxic materials (for example, diesel  
oil and road salt). 



a 

 

31 

THE LEICESTERSHIRE HIGHWAY DESIGN GUIDE | Part 3e: Drainage and green 
infrastructure and heritage 

Physical damage 
By plant and machinery to a tree’s roots,  
trunk and branches. 

Changes to soil 
hydrology 

  

Caused by changes to drainage which  
accelerates water run-off or compacts the soil 
which causes waterlogging. 

Fires 
Burning unwanted material within the tree’s root 
spread can cause considerable damage to the 
tree’s roots, trunk and branches. 

Exposure 
Damage caused by increased levels of sunlight and 
wind when neighbouring trees are removed. 

 

 

Figure 39: Damage to trees during construction works 

13.6 A tree’s root system can extend radially (outwards) to a distance much 
greater than the tree’s height. Ideally the whole of this area should be 
protected and remain undisturbed during construction work. 

Back to top 
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14. Excluding construction activity from the root protection 
area 

Calculation the root protection area 

14.1 If works are necessary near to the tree’s root protection area (RPA), a 
construction exclusion zone (CEZ) must be identified from the base of the 
tree’s trunk as per  S5837:2012 Trees in relation to design, demolition and 
construction– Recommendations. The CEZ should be protected with 
substantial fencing (see Figure 42 below) and be excluded from the 
construction site. If works are necessary within the CEZ, the council’s 
Forestry team must be contacted at the design and implementation stages 
to identify specific measures to minimise damage.  

14.2 The RPA is normally calculated by measuring the trunk diameter at 1.5 
metres above ground level, multiplying this distance by 12 and converting 
the result into a radius centred on the tree or in other words. If the 
diameter of a tree is 500mm, this amount is multiplied by 12 to give a 
distance of 6.0 metres (equivalent to 113m2). This 6.0 metres then 
becomes the radius of the RPA.  

 

Figure 41: Calculating the root protection area 

Protective fencing 

14.3 On larger schemes where trees are to be retained within the site area, 
protective fencing should be erected, as specified in Figure 42 below, 
before any works begin, including ground preparation. The fencing must 
stay intact for the entirety of the construction process. It is essential that 
the protection zone is excluded from the construction site and all 

https://knowledge.bsigroup.com/products/trees-in-relation-to-design-demolition-and-construction-recommendations/standard
https://knowledge.bsigroup.com/products/trees-in-relation-to-design-demolition-and-construction-recommendations/standard
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associated activities including excavations and changes of soil level. Areas 
where machinery, materials, chemicals and waste material are stored 
should also be excluded from the protection zone. 

 

Figure 42: Default protection barrier BS5837 - This is the standard for all 
situations unless a justified variation is agreed with the council’s Forestry 
Team. 

14.4 All weather notices should be attached to the barrier with words such as: 
“construction exclusion zone - no access”. 

14.5 At this stage the potential effects of the works on privately-owned trees 
next to the site must also be considered. 
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Installation of services  

14.6 The installation of equipment within a tree’s potential rooting area and 
within its crown or potential growing space should be avoided. Site 
equipment such as road signs, street lights etc. should be sited to avoid 
damage to trees during installation and to avoid the need for 
regular pruning to maintain visibility. 

14.7 Any service runs, highway equipment or street furniture within a tree’s 
protection area should be installed using hand-digging methods to ensure 
that all roots with a diameter of more than 25mm are retained. The 
recommendations contained in National Joint Utilities Group's (NJUG) 
Volume 4: Street Works UK Guidelines for the Planning, Installation and 
Maintenance of Utility Apparatus in Proximity to Trees should be adhered 
to. 

When activities within the root protection area cannot be 
prohibited 

14.8 Due to the linear nature of many highway maintenance operations (for 
example, kerbing) and the fact that most highway corridors are narrow, it is 
not always possible to exclude a tree’s root protection area from the 
working area. In such cases, please adopt the following specific measures 
to minimise the effects of the works: 

• Refer to NJUG Guidelines for the Planning, Installation and 
Maintenance of Utility Apparatus in Proximity to Trees. 

• Before starting the work, a survey team will identify the protection 
zone with marker paint or pegs. This will ensure that the 
construction gang know the precise area where special precautions 
are required to avoid or minimise damage. 

• The trunk of each tree must be protected with substantial hoarding, 
supported on scaffolding, to a height of at least two metres, to 
protect its bark from mechanical damage. This protection should be 
reusable so that as work progresses, it can be transferred from tree 
to tree. 

• If the work needs surfaces to be removed or excavated, this should 
be carried out as follows: 

https://streetworks.org.uk/resources/publications/
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• Footways – Slabs or paving should be manually removed and initial 
layers of concrete or tarmacadam should be removed using a 
handheld breaker. All sub-base material should then be removed 
using hand tools only. 

• Carriageways – Tree roots are not likely to penetrate the road base, 
base course or wearing course and may only be present in the sub-
base material below the carriageway. This means the road base, 
base course and wearing course can be removed by machine. The 
compacted sub-base material below may initially be broken using a 
hand-held breaker but all material, once broken, should be 
excavated carefully using hand tools only. 

• All excavations using hand tools need to be carried out with great 
care to avoid damage to as many roots as possible. There must be 
close supervision during hand-digging operations and all site staff 
should understand what is required. All tree roots over 25mm in 
diameter should ideally be worked round and retained. If, however, it 
is necessary to remove these roots, a request for advice should be 
made forestry officer.  

• Any root cutting should be done with a sharp handsaw or secateurs 
and the size of the wound should be kept to a minimum. Individual 
roots of less than 25mm may be severed, but mats of smaller roots 
(including fibrous roots) should be retained. Smaller roots can easily 
desiccate (dry out) and die when exposed, particularly in warm or 
windy conditions. These should be covered and protected with damp 
hessian until the excavation is back filled. 

• Where kerbs are being installed or refitted through a tree’s 
protection zone and roots with a diameter of more than 25mm 
obstruct the work, the forestry should be consulted officer before 
severing the roots. If the root cannot be severed without putting the 
stability of the tree in danger, the following should be considered: 

 reducing the section of kerb; 

 creating a gap in the kerb to allow for the root; 

 bridging the kerb over the root; or 
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 constructing a kerbside build-out. 

Back to top 

15. Tree surgery and site aftercare 

15.1 In some instances, it may be necessary to carry out tree surgery before 
work begins to accommodate access to the site and prevent physical 
damage occurring to nearby trees. 

15.2 Tree surgery may also be necessary after the work has finished to repair 
any minor damage which has occurred. Tree surgery must always be 
carried out in accordance with British Standard (BS) 3998: 2010 ‘Tree Work 
– Recommendations”. A qualified tree-work contractor must be engaged, 
who is skilled in modern arboricultural techniques. If damage has occurred 
to the site during the works, techniques such as soil aeration and surface 
mulching with an organic material (for example, pulverised bark) may be 
beneficial to improve the soil and allow the tree to recover from any 
disturbance. Cultivating the soil, fertilizing, importing topsoil and raising 
levels are common site reinstatement techniques which are all potentially 
harmful to retained trees. 

Back to top 
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16. Backfilling and compaction of the tree’s roots 

16.1 Care should be taken when backfilling excavations within a root protection 
area. Tree roots are particularly affected when soil is compacted and they 
can also be damaged by the mechanical action of tamping down. Backfill 
material around exposed roots should consist of a fine granular material 
which provides a high proportion of air space. Builders’ sand must not be 
used as it is toxic to tree roots. The material should be compacted using 
hand-tamping methods which maintain a degree of aeration and enable 
tree roots to survive. This method will allow the backfill material to be 
compacted to the required level for footway construction. 

16.2 Compacting a road base close to tree roots is more complicated due to the 
load-bearing requirements of a road. If a road carriageway is to be 
constructed within a tree’s root protection area and tree roots more than 
25mm are present, the forestry officer should be contacted to identify 
special measures to protect tree roots. Non-paved areas must be backfilled 
using the previously excavated soil, which should be only lightly firmed and 
left proud to allow for natural settlement. 

16.3 To survive, tree roots need water and oxygen within the soil. Surface 
material should also be flexible to allow for soil movement and future root 
activity. Granular surfacing, such as chippings or other permeable 
materials, laid on to a geo-textile membrane would be appropriate in this 
case. 

Back to top 

17. Protecting trees checklist 

Checklist 

• Check with the County Council and District/Borough Council (both 
can hold records) that trees are not protected by a Tree Preservation 
Order or Conservation Area 

• Arrange for an arboriculturalist to conduct a tree survey before the 
design stage. 

• Design the scheme so that high-category and moderate-category 
trees and, where possible, low-category trees can be retained. 
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• Exclude the root protection area from the worksite using appropriate 
protective fencing. 

• Do not carry out any excavations or alter soil levels within a tree’s 
protection zone. 

• Consult with a forestry officer if works need to take place in a 
construction exclusion zone before works begin. 

• Arrange for an approved arboricultural contractor to conduct 
recommended tree surgery before work begins. 

• Follow all appropriate codes of practice and specific 
recommendations. 

• Carry out appropriate measures after work has finished to reinstate 
and improve the site (for example, soil aeration and mulching) and 
avoid practices such as cultivation and fertilizing. 

• Do not store any construction materials or toxic substances 
(including road salt) or light fires within a tree’s potential root area. 

17.1 Do not operate any vehicles or plant within a tree’s root protection zone. 
Avoid building houses close to retained trees, particularly where there is 
little possibility of them existing together. 

Back to top 
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Heritage 
18. Protecting heritage 

18.1 Heritage assets are of enormous value to communities for their 
contribution to the character and understanding of a place.  The NPPF 
defines significance as "the value of a heritage asset to this and future 
generations because of its heritage interest" and defines four types of 
heritage interest: historic, architectural, artistic and archaeological. 

18.2 The heritage protection system in England designates legally binding 
categories of protected heritage: Listed Buildings, Scheduled Monuments, 
Conservation Areas and Protected Wreck Sites; it is a criminal offence to 
conduct certain works to them without the necessary consent. 

18.3 Information on heritage assets can be requested from the council through 
the Historic Environment Record, the most complete record of 
archaeological remains and historic buildings in Leicestershire and 
Rutland.  

18.4 The council employs planning archaeologists to comment on planning 
applications where they have the potential to impact on heritage assets.  

18.5 Any proposed works to take place near to heritage assets requires careful 
planning and consultation. Maintenance of these assets must be sensitively 
and sympathetically undertaken and often requires the employment of 
specialist contractors. Highway development should avoid damage to and, 
where appropriate, enhance the historic environment.  

Back to top 
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