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What I will cover today

1. The Role of  Soils and GBI for Climate Resilience

2. Considering Soils and GBI during Design

3. Protecting Soils and GBI during Construction

4. The Garden Village Examples

▪ Referring to Green / Blue Infrastructure as GBI in this presentation

▪ GBI to mean all natural and designed green spaces and their components 
such as trees, water bodies / streams / rivers, open SUDS
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The Role of GBI and Soils for Climate Resilience

Soils and GBI are inextricably 
linked – there can be no green 
infrastructure without soils, the type 
of soils dictates the type and quality of 
GI, and soils dictate the drainage 
properties and water quality, affecting 
drainage solutions in developments, 
as well as storing and cleaning water.  
The interactions have an influence on 
the carbon storage potential of soils 
and vegetation in a landscape or new 
development.

Graphic taken from : The Carbon Cycle (nasa.gov)

https://earthobservatory.nasa.gov/features/CarbonCycle
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ONS Natural Capital Statistics on Carbon Storage

There was an estimated 4,266 MtC of recorded 
biocarbon in the UK in 2007, of which 94.2% (4,019 
MtC) was contained in soil stocks and 5.8% (247 
MtC) in vegetation stocks.

Between 1998 and 2007, UK biocarbon stocks 
declined by approximately 19.9 MtC (-0.5%), on the 
back of a fall in the volume of carbon stored in soil 
stocks. Carbon contained in UK vegetation rose by 
1.3 MtC (+0.5%) during the decade to 2007, driven 
by an increase in categories of forest tree cover.

Urban green space is often overlooked in terms of 
carbon storage. However, this land class could 
potentially be a significant store stock of carbon 
(Natural England, 2016).

UK Natural Capital - Office for National Statistics 
(ons.gov.uk)

https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapital/experimentalcarbonstockaccountspreliminaryestimates
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Soils and Carbon Storage Factors

Graphics from an Australian factsheet - How_much_carbon_can_soil_store_web.pdf

https://s3.amazonaws.com/soilquality-production/fact_sheets/32/original/How_much_carbon_can_soil_store_web.pdf
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Credit for this slide to Soils in Planning and Construction Task Force  and
Lancaster University is developing a new guidance document due to be launched April 2022

Soils are under threat

Compaction

Sealing Contamination

Topsoil removal

Brett Stewart▪ Loss to landfill – 51M tonnes soil excavated 

annually,  ½ of which sent to landfill1. As a 

comparison, approx. 2.6M tonnes soil eroded 

annually in England

▪ Compaction – surface water flooding, irreversible 

damage to soil structure

▪ Sealing – destroys soil's ability to function

▪ Poor storage – physical and chemical damage, 

biodiversity loss

▪ Contamination with building materials and 

chemicals
1. Green Construction Board (2020) Zero Avoidable Waste in Construction

https://wp.lancs.ac.uk/sustainable-soils/2021/10/06/soils-in-planning-and-construction-task-force/
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Construction Leadership Council Route Map to 
Zero Waste in Construction 

ZAW-Interactive-
Routemap-FINAL.pdf 
(constructionleadership
council.co.uk)

https://www.constructionleadershipcouncil.co.uk/wp-content/uploads/2021/07/ZAW-Interactive-Routemap-FINAL.pdf
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The Role of Trees

Barchams Top Trunk Guide 
Download

Some common species found on 
Cornish sites pre-development, with 
their potential carbon storage at 
maturity:

• Acer platanoides – Sycamore –
7250kg

• Quercus petraea – Sessile Oak –
7500kg

• Quercus robur – Pendunculate / 
English Oak - 7500kg

• Salix caprea – Goat Willow – 2680kg

Removing mature trees adversely 
affects a site’s carbon balance.  Existing 
vegetation should be taken into account 
in carbon calculations.

https://assets.barcham.co.uk/wp-content/uploads/2021/02/TOP-TRUNKS-TABLE.pdf
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Carbon Density Estimates High level estimates from two scientific studies:
topsoilCarbon_report.pdf (ceh.ac.uk)
Carbon in the Vegetation and Soils of Great Britain (ed.ac.uk)

For illustrative purposes only, not suitable for site specific analysis

https://eip.ceh.ac.uk/naturalengland-ncmaps/reports/topsoilCarbon_report.pdf
http://www.homepages.ed.ac.uk/shs/Climatechange/Carbon%20sequestration/UK%20soilcarbon.pdf
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Considering Soils and GBI during Design

Thinking ahead and planning for retention!  Levels are key in relation to existing vegetation and soils – the less cut and fill is required, the 
greater the options to retain are.  Data are key – undertake soil surveys, including carbon content, and include a soil strategy in your designs 
and planning applications.

Calculate your existing site carbon balance based on existing vegetation and soils and actively work to retain and enhance.  For example see 
Woodland Carbon Code - 3.3 Project carbon sequestration - UK Woodland Carbon Code

Consider Natural Capital Accounts for sites – retaining existing mature vegetation would show significant financial benefits, as well as allowing 
more biodiversity, health and wellbeing benefits to be realised early.  - Enabling a Natural Capital Approach guidance - GOV.UK (www.gov.uk)

Set aside areas for early landscaping, root protection areas, soil areas that could be left in situ.  Constraints posed by retention can and 
should be offset at design stage in many cases.  Think about any soil storage requirements that may arise and where these could be 
accommodated.  Work to achieve zero cut and fill balance at design stage.

A benefits analysis for projects taking account of non-monetised benefits should be undertaken and considered as part of decision making on 
viability, layout, future management for example.  

Collaboration from the outset between engineers, architects and green disciplines (ecology, Arboriculture, landscape, heritage).  Landscape 
Architects could take a leading role in achieving holistic schemes and outcomes, and manage the collaborative process.

Change mindsets to treat soils not as waste but as resource – clients to challenge their consultants on this topic!

Consider procurement and future management at design stage to allow for more sustainable outcomes.

https://www.woodlandcarboncode.org.uk/standard-and-guidance/3-carbon-sequestration/3-3-project-carbon-sequestration
https://www.gov.uk/government/publications/enabling-a-natural-capital-approach-enca-guidance/enabling-a-natural-capital-approach-guidance
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Considering Soils and GBI during Construction

Some thoughts on what could be done:

Procurement and contracts need to pick up the sustainable management of soils and a requirement to provide carbon calculations at baseline
and at completion perhaps.

Detailed soil management plan should form part of tender submissions for works, and contracts

Incorporate topic of soils in CEMPs and LEMPs in a proactive and sustainability focussed way acknowledging the importance of soils rather 
than treating them as waste or material to be removed

Consider rewarding sustainable best practice soil management

Allow for appropriate storage solutions during construction

Apply best practice of soil management during construction

Raise awareness in the construction industry, incl. toolbox talks, training, client requirements

Provide full information on soils as part of the as built information, including quality, depths of soils
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Some guidance links for soil management and carbon

Construction Code of Practice for the Sustainable Use of Soils on 
Construction Sites (publishing.service.gov.uk) (2009)

WWS3 - Benefitting from Soil - Management in Development and 
Construction - Jan 2022 (soils.org.uk)

Guidance and Science Notes - British Society of Soil Science

British Standard BS3882 – Specification for Topsoil, including 
handling - BS 3882:2015 - Specification for topsoil (bsigroup.com)

Landscape Institute Soil Carbon Note – tin-01-2018-carbon.pdf 
(windows.net)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/716510/pb13298-code-of-practice-090910.pdf
https://soils.org.uk/wp-content/uploads/2022/02/WWS3-Benefitting-from-Soil-Management-in-Development-and-Construction-Jan-2022.pdf
https://soils.org.uk/education/guidance-and-science-notes/
https://shop.bsigroup.com/products/specification-for-topsoil/tracked-changes
https://landscapewpstorage01.blob.core.windows.net/www-landscapeinstitute-org/2018/02/tin-01-2018-carbon.pdf
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West Carclaze Garden Village – 1500 homes

Previously disturbed land with often
challenging ground conditions

Original ground profiles lost and topsoil
often non-existent

Opportunity to restore soils to support 
carbon sequestration, but this will require
creating suitable growing medium for
trees

Needs to be balanced with ecological
requirements, ecologically the poor and
disturbed soils can be of higher value 
supporting specialist habitats and species

During Covid, site won material was 
processed and graded for use in 
construction, allowing continued delivery 
despite quarries closed
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Langarth Garden Village – 3800 homes

Greenfield site with agricultural 
uses

Extensive existing soil and GBI 
resource indicating significant 
existing carbon stored

Masterplan developed around GBI

Building with Nature Design Award 
achieved

Design Code sets out principles

A high level soil strategy was 
included with the planning 
application



Thank you
Presentation by Birgit Höntzsch, CMLI
(Chair of Landscape Institute South West Branch, Committee Member in Constructing 
Excellence Cornwall Hub, working at Cornwall Council to support Garden Village delivery)

Contact: Birgit.Hontzsch@cornwall.gov.uk

mailto:Birgit.Hontzsch@cornwall.gov.uk

