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Soil management during construction

5.4 Soil stockpiling

Why?
;

How?
2.

Soil often has to be stripped or excavated
during the construction process. In order to
enable its reuse on site at a later stage, soil
needs to be stored in temporary stockpiles to
minimise the surface area occupied, and to
prevent damage from the weather and other
construction activities.

The main aim when temporarily storing soil in stockpiles is to maintain soil quality and
minimise damage to the soil’s physical (structural) condition so that it can be easily reinstated
once respread. In addition, stockpiling soil should not cause soil erosion, pollution to
watercourses or increase flooding risk to the surrounding area.

When soil is stored for longer than a few weeks, the soil in the core of the stockpile
becomes anaerobic and certain temporary chemical and biological changes take place. These
changes are usually reversed when the soil is respread to normal depths. However, the time it
takes for these changes to occur very much depends on the physical condition of the soil.

Handling soil to create stockpiles invariably damages the physical condition of the soil to a
greater or lesser extent. If stockpiling is done incorrectly the physical condition of the soil can
be damaged irreversibly, resulting in a loss of a valuable resource and potentially significant
costs to the project. The Soil Resource Survey and Soil Resource Plan should set out any
limitations that the soil may possess, with respect to handling, stripping and stockpiling.

The size and height of the stockpile will depend on several factors, including the amount of
space available, the nature and composition of the soil, the prevailing weather conditions at
the time of stripping and any planning conditions associated with the development. Stockpile
heights of 3-4m are commonly used for topsoil that can be stripped and stockpiled in a dry
state but heights may need to be greater where storage space is limited.

Soil moisture and soil consistency (plastic or non-plastic) are major factors when deciding on the
size and height of the stockpile, and the method of formation. As a general rule, if the soil is
dry (e.g. drier than the plastic limit) when it goes into the stockpile, the vast majority of it
should remain dry during storage, and thereby enable dry soil to be excavated and respread at
the end of the storage period. Soil in a dry and non-plastic state is less prone to compaction,
tends to retain a proportion of its structure, will respread easily and break down into a suitable
tilth for landscaping. Any anaerobic soil also usually becomes re-aerated in a matter of days.

Soil stockpiled wet or when plastic in consistency is easily compacted by the weight of soil
above it and from the machinery handling it. In a compacted state, soil in the core of the
stockpile remains wet and anaerobic for the duration of the storage period, is difficult to
handle and respread and does not usually break down into a suitable tilth. A period of
further drying and cultivation is then required before the soil becomes re-aerated and
acceptable for landscaping.

46 KCC3500 oSMP May 25 Final
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Soil management during construction

Stockpiling methods

8.  There are two principal methods for forming soil stockpiles, based on their soil moisture
and consistency.

9. Method 1 should be applied to soil that is in a dry and non-plastic state. The aim is to create
a large core of dry soil, and to restrict the amount of water that can get into the stockpile
during the storage period. Dry soil that is stored in this manner can remain so for a period of
years and it is reuseable within days of respreading.

10. Method 2 should be applied if the construction programme or prevailing weather conditions
result in soil having to be stockpiled when wet and/or plastic in consistency. This method
minimises the amount of compaction, while at the same time maximising the surface area of
the stockpile to enable the soil to dry out further. It also allows the soil to be heaped up into
a ‘Method 1’ type stockpile, once it has dried out.

Soil stockpiling

Soil should be stored in an area of the site where it can be left undisturbed and will not
interfere with site operations. Ground to be used for storing the topsoil should be cleared of
vegetation and any waste arising from the development (e.g. building rubble and fill materials).
Topsoil should first be stripped from any land to be used for storing subsoil.

Method 1 - Dry non-plastic soils

The soil is loose-tipped in heaps from a dump 8
truck (a), starting at the furthest point in the '
storage area and working back toward the access
point. When the entire storage area has been
filled with heaps, a tracked machine (excavator or
dozer) levels them (b) and firms the surface in
order for a second layer of heaps to be tipped.
This sequence is repeated (c & d) until the
stockpile reaches its planned height. To help shed
rainwater and prevent ponding and infiltration a
tracked machine compacts and re-grades the sides
and top of the stockpile (e) to form a

smooth gradient.

28
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Soil management during construction

Method 2 - Wet plastic soils

The soil is tipped in a line of heaps to form a
‘windrow’, starting at the furthest point in the
storage area and working back toward the access
point (a). Any additional windrows are spaced
sufficiently apart to allow tracked plant to gain
access between them so that the soil can be
heaped up to a maximum height of 2m (b).

To avoid compaction, no machinery, even tracked
plant, traverses the windrow.

Once the soil has dried out and is non-plastic in
consistency (this usually requires several weeks of
dry and windy or warm weather), the windrows are
combined to form larger stockpiles, using a tracked
excavator (d). The surface of the stockpile is then
regraded and compacted (e) by a tracked machine
(dozer or excavator) to reduce rainwater infiltration.

Stockpile location and stability

11. Stockpiles should not be positioned within the root or crown spread of trees, or adjacent to
ditches, watercourses or existing or future excavations. Soil will have a natural angle of
repose of up to 40° depending on texture and moisture content but, if stable stockpiles are
to be formed, slope angles will normally need to be less than that. For stockpiles that are to
be grass seeded and maintained, a maximum side slope of 1 in 2 (25°) is appropriate.

Stockpile protection and maintenance

12. Once the stockpile has been completed the area should be cordoned off with secure fencing
to prevent any disturbance or contamination by other construction activities. If the soil is to
be stockpiled for more than six months, the surface of the stockpiles should be seeded with
a grass/clover mix to minimise soil erosion and to help reduce infestation by nuisance weeds
that might spread seed onto adjacent land.

13. Management of weeds that do appear should be undertaken during the summer months,
either by spraying to kill them or by mowing or strimming to prevent their seeds being shed.

- -t i

Clearfy defined sto&Ebt’Irng of different soil materials

weed vegetation
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Landscape, habitat or garden creation

6.1 Soil placement

Why?

1. The establishment of new landscapes, gardens, or other greenscapes on construction sites
often involves the respreading of stockpiled soil or the importation of scil. The manner in
which this is carried out has a significant bearing on the soil's function, and particularly its
ability to support new trees, shrubs and grass.

2. It is essential to provide a structured, uncompacted and well-aerated soil profile for the
successful establishment and subsequent growth of plants and grass. However, where heavy
machinery and large volumes of soil are excavated and stored, soil structure can easily be
destroyed by over-compaction. This leads to problems of waterlogging and anaerobism,
which are detrimental to plants in two main ways. Anaerobic bacteria produce ammonia and
methane gases harmful to plant roots, and, without oxygen, plant roots are unable to take
up water and nutrients. Restricted rooting increases the risk of trees being affected by wind
throw (the uprooting of trees by wind).

3.  The consequence of over-compacted soil is not only poor establishment or failure of
plantings but also increased surface water runoff and surface ponding that reduces the visual
and physical amenity of the landscape or garden and can contribute to localised flooding.

The symptoms of overcompaction of soil on the amenity areas of new housing estates:
struggling tress; poor grass growth; and surface ponding after heavy rain.

How?

4. Almost all soil is physically degraded to a greater or lesser extent during soil stockpiling,
handling and placement. The potential quality and the ultimate suitability of the soil depends
on how well its soil structure is restored during placement.

5.  Provided the soil is spread and prepared correctly, damage to soil structure can be kept to a
minimum and the soil can usually recover to a healthy state quickly. In order to achieve this,
it should be handled only when dry or slightly moist and using suitable machinery in an
appropriate way. Multiple handling of soil materials increases the risk of damage to soil
structure, so should be minimised.

6. The ‘loose tipping” method, using dump trucks and hydraulic excavators to move and spread
the topsoil, is the most appropriate method to use.

33

49 KCC3500 oSMP May 25 Final



Landscape, habitat or garden creation

Loose-tipping method

This method entails working to a strip system (the width of the strip determined by the reach of
the excavator), and replacing soil sequentially across the soiling area. The receiving ground,
whether a basal layer or compacted subsoil is first loosened with a wing-tine ripper.

The loose-tipping method (topscil spreading only)

A hydraulic excavator, fitted with
a toothed-bucket to avoid
excessive smearing, should be
used to load the soil materials
from the source area or stockpile
into a dump truck which then
discharges them onto the
receiving surface. An excavator
stands next to the newly dropped
soil and spreads this to the
required thickness. If there is to
be more than one soil layer (i.e. if
both topsoil and subsoil are being
replaced) then the whole length
of the strip is restored with subsoil 3) loosening the subsoil of the recsiving ground
before the process is repeated b} loading of topsoil from stockpile

with topsoil. The topsail is lifted EJ_ back}‘.r]:vpfng topsoil onto loosened subsoi
onto the subsail without the o) ikl oy

excavator travelling on the newly
placed subsoil. Only when the
strip has been completed is the
next one started.

The loose-tipping method (topsoil and subsoil spreading)

If soil is cloddy in structure, the
excavator bucket can be used to
break up the clods. Large stones
can be removed during the

operation. c d
Modified versions of the /
loose-tipping method, for use

when both subsoil and topsoil are
to be placed, include spreading
the subsoil as described above
but then spreading the topsoil
layer out using a low ground
pressure dozer. Providing that soil
conditions are suitably dry and
dozer movements are minimised,

&) loosening the substrate of the receiving ground

this can gently consolidate the ) ol ol tan i
placed sail W"_th':"—'t causing ¢} backtipping subsoil onto loosened substrate
over-compaction. dl levelling subsoil

el backtipping topsoil
fl  spreading topsoil over subsoil wsing excavator working on substrate
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Landscape, habitat or garden creation

Relief of compaction

F &

On most construction sites, the receiving layer will have been compacted by vehicles,

foot trafficking or the storage of building materials. Therefore, prior to spreading soil the
substrate should be properly decompacted to break up any panning to reduce flood risk and
to promote deeper root growth. A small (1-5 tonne) to medium sized (13 tonne) tracked
excavator, fitted with a single rigid tine is effective in restricted areas, such as in planting
beds and road verges. In more open areas, a tractor-drawn subsoiler is capable of loosening
soil that is not too heavily or deeply compacted. In some instances, compressed air injection
can be used to decompact the soil profile.

Deep compaction can only be effectively relieved using heavy duty ripper equipment, such as
the single rigid tine device pictured below. For loosening to be most effective, it should be
carried out when the soil is sufficiently dry to the full depth of working, otherwise the tine
merely cuts and smears the subsoil rather than lifting, fracturing and loosening it. A toothed
excavator bucket is not an appropriate tool for ripping soil.

Top (from left to right): Ripping by tractor-drawn tines, Large winged-ting ripper,
Topsoil rake used on a 3 tonne excavator
Bottem: Singfe npper tooth wsed for relfieving compaction to a depth of 600 mm

L
(W3]
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Landscape, habitat or garden creation

Topsoil thickness

8. Topsoil placement thickness will depend on the anticipated rooting depth of the plants to be
established and the quality of the underlying subsoil. Trees and shrubs reguire a much
greater rooting depth than grasses, though this does not have to be made up entirely of
topsoil. Topsoil at least 150mm deep is desirable for lawns and mown amenity grass and can
beneficially be placed more deeply (up to 400mm thick) for trees and shrubs. However,
topsoil does not normally perform well below a depth of 400mm from the surface, where
there is an increase in self-compaction and where the biochemical oxygen demand (BOD)
often exceeds the rate of aeration. This often results in the development of anaerobic
conditions that are detrimental to plant root functions. Subsoil, which has a lower BOD,
should, therefore, always be used to create rooting depths in excess of 400mm.

Topsoil cultivation

10. After respreading topsoil, any large, compacted lumps should be broken down by
appropriate cultivation to produce a fine tilth suitable for planting (<50mm maximum
aggregate size), turfing and seeding (<10mm maximum aggregate size).

11. Topsoil that has been stored in a stockpile is often compacted and anaerobic. It should
therefore be cultivated to its full depth using appropriate tillage equipment to decompact
and fully re-aerate. Only when the topsoil has been fully re-aerated will it be satisfactory for
planting, turfing or seeding. More than one cultivation may be required to re-aerate the
entire thickness of topsoil. Undesirable material {e.g. stones, fill materials and vegetation

larger than 50mm in any dimension) brought to the surface during cultivation should be
removed by picking or raking.

Adverse weather

12. W sustained heavy rainfall (e.g. =10mm in 24 hours) occurs during soil handling operations,
work must be suspended and not restarted until the ground has had at least a full dry day
or agreed moisture criteria (such as "drier than the plastic limit"} can be met. Lighter soil can
generally be moved at a higher moisture content without damage than a heavy soil.

13. The earlier or later in the year that soil is moved, the greater the risk of causing damage or
having work suspended by adverse weather, although the period when soil can be safely
handled is longer in the drier eastern parts of the UK than in the west. Where the soil
handling technique is such that trafficking over the soil is minimal (e.g. the ‘loose tipping
method” described above) the period for soil stripping may be extended.
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Landscape, habitat or garden creation

ﬂh:- \l /[;on't \

v Handle and place scil in the driest X Place or cultivate soils during or after
condition possible. heavy rainfall or when soils are

v Use tracked equipment wherever plastic.
possible to reduce compaction. X Take construction machinery over

v Decompact subsoil before placing topsoil or subsoil that has been
topsoil. placed.

v Fully re-aerate anaerobic topsoil X Place tDPE”'IItD? dEEP_ll" —'more’ is
before planting, turfing or seeding. not necessarily ‘better’.

¥ Ensure that the physical condition of X Plant into anaerobic topsoil.

the entire soil profile (topsoil and
subsoil} will promote sufficient
K aeration, drainage and root growth.

P &

Case Study 4. Decisions not to follow soil specifications cost company
£25,000

1. Even where a good specification has been prepared for subsocil and topsoil management,
there is seldom guality control of the works to ensure that desired outcomes are achieved.

2. An example is from a small development of 37 houses in Lancashire which necessitated the
tipping of subsoil excavated from the development platform onto an adjacent field, which
was then to be turned into public open space under a Section 106 agreement. A detailed
specification was prepared by the developer’s consulting landscape architect and stated that:

* subsoil to receive topseil should be thoroughly broken up to a depth of 150 mm and
cleared of all roots, stones and debris with any one dimension greater than 75 mm;

* subsoil should be graded after loosening but not traversed by heavy machinery;

* topsoil should conform to ‘B53882:1994 fertile agricultural soils of uniform composition
throughout, of light or medium texture with stones not exceeding 50 mm in any one
dimension’.

3. Despite the detailed soil specification,
including recommended quality control
stages, neither the landscape architects nor
ather suitably qualified professionals were
retained to supervise the contractors and
check that the specifications were followed.
Site clearance soil was used rather than fertile
agricultural soil, the local planning authority
was dissatisfied, refused to adopt the open
space and legal action ensued. Investigation
showed that the substrate was very compact
and probably hadn't been loosened or stone

picked, the topsoil had an excessive inclusion  One of many items of debris encountered in the
imported topsoil during remedial works
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Guidance Document 3

Working with Soil Guidance Note on
Benefitting from Soil Management in &
Development and Construction i

The British Society of Soil Science (BSSS) exists to promote the study, public understanding and application
of soil science. This guidance note is written for development planning and control professionals, site owners
and developers to help promote the protection of soils and the important functions they support within the
planning system and the development of individual sites.

Soils in the Planning System

Soils are protected in development to varying degrees by UK national planning policies. However, specific
‘calls to action’ regarding soils are generally lacking, and therefore explicit requirements of developers
relating to soils are relatively rare in the planning approval process. The result is that the nature of the soils
on a site is often poorly understood before construction starts. This stems from a failure to appreciate the
variability of soils within the landscape and what effect this has on their specific hydrology, habitat potential
and sensitivity to damage in particular. The inappropriate use and management of soil resources is often
responsible for costly programme delays, the failure of planting schemes and higher incidence of surface
runoff. This can mean non-compliance with planning conditions related to biodiversity net gain, tree
protection, landscape enhancement and storm water management for example. There is therefore a strong
argument for considering the nature and management of existing soil resources on a site at the design stage
of a development, in accordance with planning policy relating to other sustainability priorities.

Recommendations

With the above in mind, BSSS recommends that planning consents for the development of green field sites
are conditional on the production and implementation of a comprehensive and site-specific Soil Resource
Survey and Soil Management Plan, the results of which are a consideration at the design stage of a
development.

The Soil Resource Survey and Soil Management Plan should:

1. be based on a detailed field survey of the soils of the proposed development site to bedrock or a
depth of 1.2m.

2. be conducted by a professional soil scientist with the competencies set out in BSSS Working with
Soil Professional Competency in Soil Science Documents 1 (Foundation skills in field soil
investigation, description and interpretation), 4 (Soil science in soil handling and restoration), 5 (Soil
science in land evaluation and planning) and 8 (Soil science in landscape design and construction)
as appropriate.

British Society of Soil Science

Cranfield Un ity, Building 42 anfield, Bedfordshire MK43 QAL s
T: +44 (0)1234 752 :+44 (011234752970  E: admin@soils.org.uk WWW.SOI|5.0I‘g.LIk

The British Society of Seil Science is a limited company, registered in England and Wales No. 7110309 and a Registered Charity No. 1134456
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3. comprise a map at a suitable scale showing the distribution of each soil type present on the site and
a detailed report describing the suitability and volume of each soil resource present for specific
after-uses (as per the proposed development).

4. Site/soil specific management advice on stripping, stockpiling and restoration to ensure soils are
protected.

5. Where semi-natural vegetation is to be established within a development, soils should be sampled
and analysed for the major nutrients and advice should be given on the depth of topsoil to be
reinstated and the suitability of each soils for different plant communities.

Mitigation against Flooding

Natural soils store large volumes of rainfall during storm events, which has a significant mitigating effect on
flooding. Planning applicants are required to demonstrate that a built development will not increase risk of
surface flooding, and any increase in runoff rates from built surfaces compared to baseline soils needs to be
offset through sustainable urban drainage systems (SUDS). However, it is frequently assumed that baseline
runoff from non-built surfaces (gardens, landscape areas and public green space) within the development are
unaffected by construction. Compaction caused by soil handling activities and construction traffic can cause
profound reductions in soil infiltration rates, but this extra surface runoff is seldom considered in SUDS
design. The result can be that post-development surface flood risk is much higher than anticipated.

BSSS recommends that Soil Management Plans include considerations of the runoff from natural
and re-instated soils post development.

Creation and Support of Habitats

Increasingly, planning permission for built development is conditional on the provision of specific landscape
planting schemes and/or the inclusion of habitat creation (e.g. species-rich meadow grassland). However,
while planning conditions regularly include detailed planting specifications, it is rarely recognised that the
success of this planting is highly dependent on appropriate soil being used as a planting medium. Soil
resources on large development sites are often variable: some may be heavy (clayey), hard to handle and
difficult to reuse in landscaping, while others are loamy or sandy, well-structured and easy to handle. Soils
may also be acid or alkaline with a high lime content. Some have been used for intensive agriculture and are
very high in nutrients and weed burden, while others are low in nutrients and well suited to use in habitat
creation. If soil resources are not properly assessed at an early stage of the planning process, and
appropriately re-used, there is a high probability that targeted landscaping and habitat creation will fail (and
therefore planning conditions associated with landscape and ecology will not be satisfied), increasing project
costs and delaying development completion.

British Society of Soil Science

Cranfield University, Building 42a, Cranfield, Bedfordshire MK43 DAL .
T. +44 (0)1234 752 983 F: +44 (0)1234752970 E: admin@soils.org.uk www.smls.org.uk

The British Society of Soil Science is a limited company, registered in England and Wales No. 7110309 and a Registered Charity No. 1134456
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BSSS recommends that the underlying soil conditions should be taken into account in the choice and
establishment of semi-natural vegetation.

Soil Biodiversity

Soils that have remained undisturbed for lengthy periods of time develop rich and diverse below-ground
flora and fauna. Old parkland soils provide good examples of this and support equally rich above ground
insect, bird and bat communities. Soil fauna form the foundation of diverse food chains. Needless to say,

such soils are increasingly rare and BSSS believes that every opportunity should be taken to protect and
preserve them.

BSSS recommends that where biologically-rich soils fall within a proposed development, they should be
protected from any disturbance as far as is possible and be assigned to a future use as urban greenspace.
Further Reading
The Construction Code of Practice for the Sustainable Use of Soils on Construction Sites! provides examples

of good practice and highlights the need for detailed Soil Resource Assessment as part of a Soil Management
Plan for the construction phase of built development.

January 2022 — version 3

'https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/716510/pb13298-
code-of-practice-090910.pdf

British Society of Soil Science

Cranfeld University, Building 42a, Cranfield, Bedfordshire M43 DAL

T: +44 (0)1234 752 983  F: +44 (0)1234 752970 E:adm : www.scnls.org.uk

The British Society of Soil Science is a limited company, registered in England and Wales No. 7110309 and a Reglstered Charity No. 1134456
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The Institute
of Quarrying

Good Practice Guide for
Handling Soils in Mineral Workings

59 KCC3500 oSMP May 25 Final



Part 1

Supplementary Note 4
Soil Wetness

Soil wetness is a major determinant of land use,
and environmental and ecosystem services in the
UK. It is also a factor in the occurrence of significant
compaction arising from handling soils with earth-
moving machines and the practices used (Duncan
& Bransden, 1986).

Relative soil wetness can range from the
waterlogged to moist (mesic) or dry (xeric)
depending on rainfall distribution and depth to a
water-table and duration of waterlogging. In the
UK, soil wetness is largely seasonal with higher
evapo-transpiration rates potentially exceeding
rainfall in the summer resulting in the soil profile
becoming drier where there is vegetation. Whilst
soil wetness is largely weather system and equinox
(climate) driven, it varies with geographical and
altitudinal locations, and importantly the physical
characteristics of the soil profile, such as texture
structure, porosity, and depth to the water-table
and topography including flood risk (MAFF, 1988).
The Soil Wetness Class is based on the expected
average duration of waterlogging at different
depths in the soil throughout the year (days per
year), and can be determined by reference to soil
characteristics and local climate (MAFF, 1988).
The likely inherent wetness and resilience status of
a soil should be indicated in the SRMP (see Part
1, Table 2 & Supplementary Note 1), reflecting
potential risks for soil handling such as low
permeability, permanently high groundwater, or a
wet upland climate.

Wet soils can also be a result of other
circumstances. For example, the interception of
water courses, drainage ditches and field land
drains. Where these occur, the provisions are to
be made in the SRMP to protect the soils being
handled and the operational area.

Soils, when in a wet condition generally have

a lower strength and have less resistance to
compression and smearing than when dry. Lower
strength when soils are wet also affects the bearing
capacity of soils and their ability to support the safe
and efficient operation of machines than when in a

dry state.

In terms of resilience and susceptibility to soil
wetness, the clay content of the soil largely
determines the change from a solid to a plastic
state (the water content at which this occurs is
called the ‘plastic limit' (MAFF, 1982)). This is the
point at which an increasing soil wetness has
reduced the cohesion and strength of the soil and
its resistance to compression and smearing.

Whilst coarse textured sandy soils are not
inherently plastic when wet, they are still prone

to compaction when in a wet condition. Hence,
handling all soils when wet will have adverse effects
on plant root growth and profile permeability, which
may be of significance for the intended land use
and the provision of services reliant on soil drainage
and plant root growth. It may be less so in other
circumstances where wet soil profiles, perched
water tables and ponding are the reclamation
objectives, though drainage control, for example

to control flooding, may still be important in these
contexts.

In cases of permanently wet soils, such as riverine
sites, upland or deep organic soils where there is a
persistent high water-table throughout the seasons
within the depth of soil to be stripped and/or the
soil profile remains too wet, a strategic decision
has to be made to be able to proceed with the
development of the mineral resource. This may
mean alternative and less favourable soil handling
practices have to be agreed with the planning
authority.

Predicting & Determination of Soil Wetness
There are well established methods to predict

and determine soil wetness of undisturbed and
restored soil profiles (Reeve, 1994). The challenge
has been the prediction of the best time for soil
stripping. Models based on soil moisture deficits
and field capacity dates for a range of soil textures
can provide indicative regional summaries (Table
4.1) that can help with planning operations at broad
scale but cannot be relied upon in practice for
deciding operationally whether to proceed on the
ground given the actual variation in weather events
from year to year and within years.
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Part 1

Climatic Zones

Mgerwick-upon Tweed

Soil
Clay Content

eweastle upan Tyne

2

Soil Depth <30cm

<10%

Mid Apr - Early Oct

Late Mar — Early Nov

Late Mar - Early Dec

10 -27%

Late May - Early Oct

Early May - Early Nov

Early Apr - Early Dec

Soil Depth 30-60cm

<10%

Late Apr - Early Oct

Mid Apr - Early Nov

Early Apr - Early Dec

10-27%

Late May - Early Oct

Early May - Early Nov

Early Apr - Early Dec

>27%

Late June - Early Oct

Early June - Early Nov

Late May - Early Dec

Soil Depth >60cm

<10%

Late Apr - Early Oct

Mid Apr - Early Nov

Early Apr - Early Dec

10-18%

Late May - Early Oct

Early May - Early Nov

Early Apr - Early Dec

18-27%

Late June - Early Oct

Early June — Early Nov

Late May - Early Dec

>27

Mid July - Mid Sept

Early July - Mid Oct

Late June - Mid Oct

Table 4.1: Indicative on-average months when vegetated mineral soils might be in a sufficiently dry condition according to geographic location,

depth of soil and clay content

The timing of most soil handling operations takes
place between April and September. Although

in western (Zone 1) and central (Zone 2) areas

it typically can be a later start in May with an
earlier termination in August. Whilst the return

to climatically ‘excess rainfall’ is later in the
eastern counties (Zone 3) and can be as late as
November/early December, there is a need to
maintain transpiring vegetation to keep the soils
being handled in a dry as possible condition and
to establish new vegetation covers as soon as
possible (on replaced soils and storage mounds).
Hence, soil handling operations generally need to
be completed no later than the end of September
(Natural England, 2021), unless appropriate
provisions can be assured.

Where data is available, more realistic local and
real-time predictions can be made, however,
because weather patterns and events differ
between and within years, and soils can be vary
locally in their condition. Experience has shown
that the most practical approach for operations is
to inspect the site and soils in question near to/
at the time when soil handling is to take place.
Professional soil surveyors can advise on the
best time for soil handling (stripping, storage &

replacement) and carry out site assessments of soil

wetness condition prior to the start of operations.

A Practical Method for Determining Soil
Wetness Limitation

During the soil handling season (see Table 4.1
above), prior to the start or recommencement of
soil handling soils should be tested to confirm
they are in suitably dry condition (Table 4.2). The
‘testing’ during operations can be done by suitably
trained site staff and reviewed periodically by the
professional soil surveyors.

The method is simply the ability to roll intact threads
(3mm diameter) of soil indicating the soils are in

a plastic and wet condition (MAFF, 1982; Natural
England, 2021). Representative samples are to be
taken through the soil profile and across the area to
be stripped. It is the best available indicator of soils
being too wet to be handled and operations should
be delayed until a thread cannot be formed. For
coarse textured soils which do not roll into threads,
a professional’s view as to soil wetness and the risk
of compaction may have to be taken.
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Table 4.2: Field Tests for Suitably Dry Soils

Soil tests are to be undertaken in the field. Samples
shall be taken from at least five locations in the soil
handling area and at each soil horizon to the full
depth of the profile to be recovered/replaced. The
tests shall include visual examination of the soil
and physical assessment of the soil consistency.

i) Examination

« If the soil is wet, films of water are visible on
the surface of soil particles or aggregates (e.g.
clods or peds) and/or when a clod or ped is
squeezed in the hand it readily deforms into a
cohesive ‘ball' means no soil handling to take
place.

» If the samples is moist (i.e. there is a sligh
dampness when squeezed in the hand) but it
does not significantly change colour (darken)
on further wetting, and clods break up/crumble
readily when squeezed in the hand rather than
forming into a ball means soil handling can
take place.

« |f the sample is dry, it looks dry and changes
colour (darkens) if water is added, and it is
brittle means soil handling can take place.

ii) Consistency

First test

Attempt to mould soil sample into a ball by hand:

+ Impossible because soil is too dry and hard or
too loose and dry means soil handling can
take place.

+ Impossible becuase the soil is too loose and
wet means no soil handling to take place.

= Possible - Go to second text.

Second test

Attempt to roll ball into a 3mm diameter thread by

hand:

« Impossible because soil crumbles or collapses
means soil handling can take place.

« Possible means no soil handling can take
place.

N.B.: It is possible to roll most coarse loamy and sandy soils
into a thread even when they are wet. For these soils, the

Examination Test alone is to be used.

A Rainfall Protocol to Suspend & Restart Soil
Handling Operations

Local weather forecasts of possible rainfall events
during operations and the occurrence of surface
lying water have been used to advise on a day-
to-day basis if operations should stop (Natural
England, 2021). Single events such as >5mm/day
in spring and autumn months, and >10mm/day in
the summer have been suggested as more precise
triggers for determining soil handling operations
(Reeve, 1994). However, in practice the following
generic guidelines are often used:

+ In light drizzle soil handling may continue for up
to four hours unless the soils are already at/near
to their moisture limit.

+ In light rain soil handling must cease after 15
minutes.

= In heavy rain and intense showers, handling
shall cease immediately.

In all of the above it is assumed that soils were in
a dry condition. These are only general rules, and
it is at the local level decisions to proceed or stop
should be based on the actual wetness state of the
soils being handled. After the above rain event has
ceased, the soil tests in Table 4.2 above should

be applied to determine whether handling may re-
start, provided that the ground is free from ponding
and ground conditions are safe to do so.There can
be extreme instances where soil horizons have
become very dry and are difficult to handle resulting
in dust and windblown losses. In these conditions
the operation should be suspended. The artificial
wetting of extremely dry soils is not usually a
practice recommended but has been successful in
some cases.
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Appendix SMP6

Building on Soil Sustainability
Cornwall Council and Others
(September 2022)
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This report is short, simple, important, reveaiing, and ultimately, just
simple common sense. Soil is something we don't understand, see, or
value This must change.

I think we all know that so is a saurce of nutrients for growing plants and
crops. | think we know that nealthy sail is important. and that with a bit of
added compast, it will deliver real banefits for aur roses! But when it's on
a construction site it simply becomes unwanted muck to be removed so
building work can commeance.

You'll be shocked by the horrifying truth of the level of ignorance there
is toward soil. Every single teaspoon of scil contains around one biflion
bacteria; every cubic metre of healthy soil captures between 12kg and
33kg of carbon. In the construction sector we destroy and throw it into
landfill at a rate of nearly 30 million tonnes each ysar, worth nearly £3
billion!

This report lays bare just how important soil is. and how much we
undervalue the dirty brown stuff. It highlights the extent of soil waste in
construction and the costs of fziing to recognise sail as an asset worthy
of preservation and use - including the huge carbon release and loss of
biodiversity when we disturb or compact it,

The report starts by highlighting the multiple and complex benefits of soil,
11§ healtn, and its capacity to harbour mycorrhiza activity essential for life
on earth. [t ighlights how soil i1s abused in construction, setting out the
guidance and legislation that we rarely follow. and concluding just how
misunderstoad soil 1s. Finally, it propases guidance for the key sectors
that need to collectively deliver realistic and achievable change.

This is a practical ano timely report, which | invite you to reed and
disseminate. In highlighting the xey issues that compromise responsible
soil management anc setting out how to address them, the repart
empowers the policies that do exist and provides the Imperative for Us to
unite ano advance cross-sector action,

Finally, | urge non-construction audiencas tc read this repert — because
we are all contniutors, Paving over our gerden areas and turning them
into outdoor living rooms or car parking bays contributes significantly to
both soil loss and associated localised flooding.

We can all do our bit to preserve and enhance scit at home, and this
repart provides the basis for the construction sector to reverse present
practice 2nd see scil for what it is: a fragile. fundamental. end valuable
assel for the planet and for us all

Noel Farrer PPLIFLI
Vice President of the L andscape Institute
(Image © Clare Elliott)

e
Institu gp

Inspiring great places
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Soil provides a multitude of Impartant functions and ecosystem services for seciety, inclucing climate change
mitigation and adeptation opportunities and supporting b-odiversity. Yet, et present, soilis routinely undervalued,
damaged and disposed of during construction and urban development. It 's crucial that we not only stem the
damage dorie to these vital ecosystemns, but a'so actively cansider how batter plannng and maragement of
soil can rasult In envirenmentally and socially beneficial development. This report, collacoratively formed in
consultation with a wide range of scientists, pelicy ang ndustry representatives, aims to ra se awareress of the
importance of soil. It provices a set of guiding principles to help improve how seil is planned for end managed
during construction and urban development.

What can you do?

Use these guiding principles for sai's in constructicn:

-

Plan, design and construct for soll functions - including soil carbon storage and reducing CO2
emissions, water infiltration and flood mitigation, soil biodiversity, and optimal support for above ground
vegetation and trees

[§]

Engage local communities and stakeholdars on soil issues and development during the consultaton
prccess

w

Reuse or share soil - maximise use of soll on site and share excess soil to ensure there is no loss ta
landfill

Maximise permeability - minimise soil sealed area and maximise permeable paving to allow water to
infiltrate and soil to respire; manage draining on-site using SuDS rather than off-site

F

o

Minimise compaction - plan haul routes and materials storege and designate Soil Protection Zones
(SPZs) where soil ‘s protected from traffic, strioping and stockpiling

om

Stockpile correctly — minimise the duration of stockpiling and size of stockpiles, engure this is
undertaken according to soil texture. moisture and weather conditions, and ensure topsall and subsoil
are separated and do not beceme mixed or cantaminatad

~

Minimise erosion - prevent sediment lcss by use of vegetation cover, seeding, mulching, silt fences or
rolls, or geotextiles, particularly on slopes and stockpiles

@

Learn through training - engage with sci' professionals to continually develop best practice

Local Authorities - use a standard pianning clause for soil that includes consideration of soll functions,
requrement of a soil survey and sollmanagement plan, and a method statement for soil prior to commencement
of works. Encourage the use of Soil Protection Zanes (SPZs) to minimise vehicle compaction in areas for future
green spaces and private gardens.

Clients and Developers — incluce the importance of solls in tender briefs. Bring in a sail specialist early
and encourage their collaboration with other disciplnes (scology, [andscape architecturs, arboriculture anc
engineering!. Uncertaxe a soll survey as part of the EIA and use this to wnte a soil management plan, going
beyond engneering or contamination surveys. Consider levels and earthworks early inthe process to maximise
cost benefits of reusing soils.

DesignTeams —consider soil early on in a collaborative way and design based on sail functions and soil survey
Information. Maximise synergies across disciplines (andscape architecture, erchitecturs, ecclegy engingering)
to create better schemes for soils, tree protection, habitats, bivdiversity net gain, open spaces and private
gardens.

Contractors —include soils in ECSR targets and raise with clients, undertake toolbox talks on good practice for
sollmanagament, and undertake soil handling according to methods in the latest Defra guldance: Canstruction
Code of Practice for the Sustainable Use of Soils on Censtruction Sites.

4 | Sois in Pienning & Censtruction Report
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Soll provides a multitude of importan: functions and ecosystem services
for society, mcluding piaying 2n important role in chmate reguiation
and supporting biodiversity — two of the biggest existential threats to
society et scil is mutinely undervalued, damaged ard disposed of
curing canstruction. The rising nzed for more homes and infrastroctue
10 SUPPOrt growing populaticns and economies are putting increasing
pressure on soils It is vital that we better manage this ron-renswable
resource during construciion S0 it can continue to provide ts many
creclal funchions, and help us in our fight against climate change and
biodiversity loss.

Currently n the Un'ted Kingdom, sois on constructicn stes fall within &
gap in pokcy and legisation and lange amounts of soil s being lost and
damaged as aresull. Tre key guidance document, (e Defia Constction
Code of Practee for the Sustalnatle Use of Soils on Construction Sites is
not ¢ften followed, and good practice i3 rarely seen. whilst the total cost
of the soil lost and damaged dunng construction to scoiety i curenthy
Lnsnown, the intial evidence gathereo together e ndeales that in
any terms the cost s large, and likewiss, the scale of responsibility and
opporunty for improwng practice and delvanng positive change s
substantial,

This repart aims to raise awareress of the importance of soll and why it
rnesds to be better managed dunng consiructior, It has been develcped
by a cross-sector team of sciEnists anc prachticners in consuiabon
with a vade range of renresentatives fram planming and construchion
inoustries. In developing and sharng th's decument, we hope o provide
2 valuable case for taking solls sericusly inplanring snd construction, and
& set of high-level useful principles for practice. The report S for anyone
warking in planning develcpment, design and corstruct:on, anc tocuses
on the UK cantext. It provides a set of gulding prinziples to improve how
£0| 15 pienned for and maneged, and there &re dedicated sectons wih
specific actons for each industry to suppert project teams 1o manage
20 ls more sustainably

Soks - Plarring B CenstruttionRepent | 7
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" Neederman (2073) What Are Sails? Nature
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| Why is seil important?

| Soll 13 2 mikture of minerals, organic matter, living animals and micro-
| organisms, water and gas. |t takes hundrads, thousands or even lens of
thousards of years for soil to form = this means It is 8 non renewable
resource and il is vital we look after it

Soil provides many important functions and, as sueh, t is 2 valuable
resource that we rely on for ife on Eartn, Scil provides nutrients for plants
and crops to grow, it helds water and prevents fleading, t's an important
siore of carzon, Is a comerstone of bivdiversity and tabitats, and it filters
polution and contaminants fromwater,

Soil is a lwing system, One teaspoon of topsall contains around one
blillon bactarla’. In urban parks s0i biodversity can be very high,
For examgle, n Centrai Pars in Mew York, the breadth of soil microbes
was smilar to that found across the world in archie, tropical and desert
soils®. These soil micro organisms, along with soil nsects and worms
decompose orgenic matter and recycle it into nutrients, In parks, gardens
and new cevelopmen:s, these nutnents support the growth of trees and
green infrastructure. Soil animals also burrow through the so: and help
malntaln the soll structure, creal ng pore specas where axygen s storec
and waler can infltrate. Water movemsant and storage in the soll is ksy
to mitigating fliooding. so looking after soil helps to prevent waterlogaing
and reduce fiood risk,

Soi also plays an imaortam role in mitigating climate change it is the
largest stora of carbon on land, stonng nearly twice 25 much carbon as al
the plants and simosphere combined”. When scll Is disturbed, carbon
is emitted to the atmosphere as CO2 - this means we need to manage
solls carefully so that carbon remains storad in the soil.

Why does scil in planning and
construction matter?

Wrilst only a small fraction of gur towsl global sol resource s Duilt
upon {eround 1% of habtable land supports human setticments anc
nfrastructure’} towns and cities are the fastest growing use of land and a
major driver of sol change, Whilst this is only a small land area, the scale
of soil degradation that currently occurs in ths small fraction of and
5 astounding. We are only just beginning o leam about the scale and
costs of scil degradation from construction, but from the initial Insights
aresented in what follows. it is clear to see that the current approach to
soils m planing and construct on presents A major threat to naticnal
aresperity.

It is aksa important te rate that these soils also matter because of thair
proximity Lo where e majority of pecple live and work. Soll's ability
to furction, for example by Infiltrating water ard reducng flood risk of
supporting nigh quality green spacas, has dirsct effects on cur dally
lives. The opportun ty is there to better plar and build for soil functiomng
and creste positive benefits for communities and economies being
devaloped.
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29,5 million tonnes of soil
from construction sites
Wil Sert to landfill in
2018: ten times that lost
due to spil erasion across
the whole of England
and Waies

Once campacted, soil
structure is damaged and
the solf can na longer
furiction -
the best approach is to
prevent compactionin
the first place
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Soilloss from construction sites

Topsoils can becorne mived with subsolis, and both can be mixed with
construction rubble or stones, I thesa soils nolonger meel speciiications
tollowing mixing or damage during construstion, thay will be disposed of
to lardfill Solis need to be designzted as a resource rather than a waste
matenal and should be retained ar reused on site 25 much 2s possible.

In 2018.29.5 million tonnes of soil fram construction steswere disposed
of In landfill in the UKE Orly 0. % of this was hazardous, which means
& huge amount of this vila! rescurce is being last dunng constructian.
This is 10 times greater than the 2.8 million tonnes of soll lost dus
to seil erosion each year in England and Wales® This sod has valug
and its loss constitutes & substantial material impact for schemes. The
economa: value at its most basic leval is large. Topsoil has a sale value of
betweaen £B0 = 100 alonne bag. and even if cnly 105 of the sail lost to
tEndnll was usable topsoll, this would equale Lo approxdmalely £300m per
year However,whenthe broader functional value of th's soilisconsidared,
tha cestof soil loss to landfill alone to the UK could be estimated to ke in
the order of £1.5bn pe- year.

Iri addition to soll lost to lzndhil, scil erosion on construction sites can
be 100 times greater than on agricultural sails duc to the remaval of
vegetation, disturbance of soi and alteration of tooography througn
siockplling ™.

Take action: Designate soll metedals early through a soll survey. sail
management plar and a materials managemert plan using the CLAIRE
Definition of Waste Code of Practice (DoW CoFy. The Roumemar for
Zero Avoidatve Wastein Construction'® may also De useful These actions,
wher combined with good erosion control, will help prevent the loss of
valuable sail from construction sites. This will significantly enhance the
sustainatilily credectiale of projeis and generate cost benafits if soil
reuse can be max'mised and earthworks minimised.

Soil compaction

Soil compaclion occurs due lo izffokng of heavy verices, laydown of
materals and poor 501 stockoling This can occur in ooth topsails and
5UDS0IS oN Construction sites. Wher o1 is cormpacted the structure i
damaged ard the pore soaces are lost, meaning watar and oxygen can
ro longsr get into the soil, olants will not grow, and micro-organisms vall
Mot SUrvive.

Compaction ean reduce water infiltration by 70-98%, and ncavly
eompacted sall starts to resemble the infiltration characterisiics of ar
impervious surface'’. This leads o poor dranage, watedogged <ites
and 1ssuss with fliooding. Compacted solls also cause problems for olant
ectablishmert and crowth due to a restncted rootng area, partcularly
farwaody plents and trees . Restoration of soil structure is very difficult
takes many years, and Is dependent on soil texbure and the damage
causad'* Remediation of compacted soil ados costsand e to a praject
and will not immediately returr the soil to ts former state. Recovany wil
only ocour with ame &nd a lacs of disturbance.

Take action: The best approach i to prevent soil compaction in the
first place rather thar mitigate afterwards. Solls that are protected from
wehicle trallc and are stockoiled appropriately will be less Dkely to suffer
fram compaction and will continuz 1o function as healthy scils.
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Soil carbon storage

lypecal construchon soil management where topsoll is stockoiled and
then repaced onte compacted subsoil, leeds to losses of carbor as
CO2 emissions from the soil'® Fasthwarks disrupt scil agoregates, and
the carbon stored n these agoregates and attached to sl mnerals
DECCTES MOre 3Ccessible Lo 50 micro-organisms '™ %, This makes the
carbon mera vilnerable to decomposition and it can then be lostas CO2.

Sull carben stocks vary greatly depending on soil type, texture, climate,
iand Use ang management, and vegetation cover In the UK, the tap 1
metre of sail has been estimated to contain an average of 18 kg carbion
perm? sall (or 180 tonnes per hectarel in sem-natural habitats this 1532
kg par m2 soil, inwoodlands it is 25 kg per m2 sai, and 0 2rable land itis
12 kg m2 goil'™.

Ir 2013, soll carbon losses due to development wera astimated at 6.1
million tonnes of CO2; Whis is greater thar losses of greenhouse gases
from other blg emitting industries such as concrele production 18 mill on
tonnes COZ equivalent) and the chemical mdustry (5.2 milicn tennes
€02 equivalent)’.

Take action: To keep ¢arbon in the soil there needs to oe mnimal
dsturbance, and ideally ‘Soll Protection Zones' (SPZs) shoud be left
camplete'y undistucbed to maintan soil carbon siorage. These SPZS
could be combired with tree root protection arsas and areas set aside
for bicdiversity ret gain, where approprizte. Where movernent anc
slockpiing 18 necessary, this should e dene appropriately for te soll
texiure, water content and weather condimions.

Soil biodiversity

Soll animals 2nd micre-organisms are affacted by sol stockplling,
compaction, camage to soi structure and coniamnation. Most harr to
sail biaciversity nceurs due ta the creation of anaerobic cond tions. where
suil caygen is depleted due to compaction during stockpiling or vehicle
movemant, Anaerobic conditions can develop soon atter sieckpling
and persist at depths below 1 metre in large stockpiles, though smaller
stockpiles can also become anasrcbic over time %, Araerobic stockpiles
can lead to areducton in mycorrhizal fungi and earthworm popu ations™
and & reduction in the dversity of mycorhizal species?’. Compachon can
alse ater the community structune of soil nvertebrates™,

Take actlon: To nraintain hesithy soil life and bwodiversity, reduce
disturbances to soil structure and chemisiry e awvoid physica
isiurbance and contamination), and ensure that soil IS kept oxygenatec
and is not compacted. This wll aliow soil insects, worms, bactens anc
fungi to continue their ecological processes. heloing ta recycle nutnents
supporl vegetation growth, and store carban in the sail.
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Soil sealing

Urban developmant seals the soil with impenmeabile surfaces such as
read 2sphalt, paving and concrate, In England, sn average of 15800
hectares (158 zguezne km) of undevelopec land was Jeveinpen each year
hetveen 2013-207 8%, This Is a lerge increase from an average of 4500
hectares per y=ar i1 the 2000s™, with a percentage increase of over
250 %, As solls ere increasingly sealed over there ks less water and gas
exchange between the soil ang stmosphare, and this prevents the suil
providing its many functizns®.

Soakng also leads to increasec surface run-off riek of flonding and
poliution to surface wate” from roads. In urben areas, the proportion of
front gardensin England that are caved overincreased from 28%in 2001
oy 4B% in 207117 further sxacerbating the problem of sealed surfacesin
urban areas and putting pressure on urban dranage sysiems.

Take action: To reduce surlace run-off and waterlogging on Sites, green
spaces andd permaable paving should be maximised to enable water to
nfiitate SuDS and water managerment should be dealt vith or-site.
Soil contamination

Contamination in soil can eceur during construction th-ough the misuse

and spilage o materials or cherriczls on site. Notable examples of this |

are the pollution of sod with nydrocarbons during starage of fuel, and
asbestos ‘ibres through the demolition or reuse of rubble materials.
Historically, waste materials and rubtle were used as till and there may Ee
legacy contamination in some urban sails snd construction sites, Once
soll Is contaminated or earthworss expose oider contaminated soils,
rawfall 2nd grouncwater can move the contaminated soil and sediments
across the site end 1o adjacent arses spreading the problem further.

Soll that s considered to be lgntly contarmnated may b2 reused for
some purposes (f it does not pose a risk. Howaver, the uncertanty of
ewironmental risk related to sofl reuse can lead to resistance, and often
new materials are sought as a preference™

Take actlom: Ensure all nsh assessments and method statements
are adhered to for materials and chemicals cn ste to prevent sCiiace
and contamination. Be aware of the location of materigls laydown and
rubble starage in relation o soil stockpiling water courses end the
future landscape desgn to marmise contamnation t© both soil and
water. Undertake toclbox talks on the Impartance of soils, good sol
management technigues and prevention of contamination

A Departrment for Leveling Up, Houging

and Commundies and Messiry of Howtng.
Communiias & Local Coverrment {2320/
2017 1o 2018 1ad use based chance

Lebles Lroe Taides

U Epviesnarert Ageney (2083) The state af the
et AEnl. 5ol

25 FAD 2022) Urcansation snc tod teabng.
SodLetiers no S Intergovernmental Techrisal
Pl o4 Sols

“ Hary ang Jonking (2014] Researchty
aseerian the progarhon of Bloch pamng salas
w1 Engiand that sne permaabie. Repert or the
Balaglatian Sub-Comrttes of the Coremitiee
o1 Clemate Chanige

" Hale g7 ak ‘202 |1 The Feuse of Diavated
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There are a number of relevant existing palicies, reports and guldance documents that address soils in
construction, as summarised in Table 1. These policies and documents contsin a great deal of useful advice.
However. the current state of soils in planning and construction is evidence that, to date, these have not gone
far enough or have not been effectively implemented.

Defra Construction Code of Practice for the
Sustainable Use of Soils cn Construction Sites

The Defra Code of Practice (2009] sets out tha importance of soil functions and the issues tnal arise through
poor management of sails on construction sites. Tne key messaces in the Code of Practice are the need for 2
soil resource survey which can feed into a matenals managerrent plan, and a soil resource plan, which sets
aut how soil will be stripped. hau'ed and stockpiled.

The guidance sets out metheds for sol handling includng topsoil and subgoeil sirippng, stockpiling,
reinstatement, and remediation of compaction. This guidance is due to be updated in 2022/2023 - the most

up-to-date version of the guidance should be used when making soll management plans and construction
method statements

Working with Soil Guidance Note on Benefitting from

Soil Management in Development and Construction—

British Society of Sail Science (2022)

This BSSS (2022) guidance note sets out recommendations for soll resource surveys and soll management
plans. It states that a saill resource survey shou'd oe conducted by a professional soil gcientist with the
appropriate compeatencies as set out in BSSS Working with Soil Professional Competency in Soil Science
Documents. It also highlights some key recommendations around surface flooding, planting in relation to sail
conditions, and soll biodiversity.

British Standards

The following British Standarcs are relevant when waorking with sols in construction:

+ BS 3882:2015 Specification for topsoll - this specifies requirements for natural or manufactured topsoil
trought in to a site rather than topscils remaining in situ.

« BS 5837:2012 Trees In relation to dasign, and construction - provides recommendations
relating to tree care and Root Protection Areas. It recommends that there should no excavation. no changes
of soil ‘evel and no compaction within the root protection area.

* BS 8683:2021 Process for igning and impler Ing Biodh ity Net Gain - sets out a procass for

implementing biod versity net gain to ersure that development and lend management leaves biodversity n
a measurably better state than hefore

+ PAS 100:2018 Specification for composted materials  provides a compost qualty standard for the
prganics recycling sector.

14 | Saisin Planring & Construction Repart
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Mational Planning Policy

The National Planning Policy Framework (NPPF} for England (DLUHC,
2021) recognises the need for local planning policies thal relate to the
protection and enhancement of soile, Through the NPFF, mitigation
and remediation of despoiled, degraded. contaminated and unstable
land, where agpropriate, is recommended. In relation to green field sites.
the NPPF advocates that the best agricuttural land is preserved from

| development and poorer quality agricultural land be used preferentially.

Soils in Environmental Impact Assessment

Depending on the type of development and statutory imporntance of
the site, soils may be considered in Enviranmental Impact Assessment
(EIA). The recent [EMA guidance: A New Perspective on Land and Soil
in Environmental Impact Assessment (2022), provides & comprehensive
methodology to assess the effects of developments on soil functions.
Soll specalists in EIA teams should use it to assess the significance of
deveiopment impacts on selected sail properties and the consequent
changes in soil functions,

Loeal Planning Guidance

Soil in local planning is routinely dealt with through Agricultural Land
Classification (ALC). however ALC data alone is not sufficient for
assessment of 3 development site, as confirmed by Natural England®.
Specific soil colicies in local plan documents are nal common, though
two examples of local soil guidance and policy follow.

Worcestershire County Council set out the importance of soil and the
implications of poor maragement during development in a technical
research paper?. West Lathian Counc| provide a more recent sxample
of local policy ard guidance adopted in 2021, They set out a policy
requirement for developers to provide a soil sustainability plar and to use
their planning guidance document: Soil Management & After Use of Solls
on Development Sites®, which will be applied when making planning
decisions. The aim of tne guidance s to reduce flooding, water logging
and failed landscaping due to pocr soil handling.
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| Sateguarding cur 5ols A sirateqy for

Table 1 — UK Policy and Guidance
Strategies, Plans & Legislation

Dacument Typh

England (Deir)

How 15 5ol .0
I Wil of the st-alegy IS that by 2030 28 Englard's soils Wil be
managed susiainably and degradation Hyeats lacklsd successhilly
Thiis includes sois in urbar areas being vaed during ceve lopment
ang censtnuction practices that ensune that vital soil functions are
mairtainan

| 25 Year Plan to 'mprove the Srvianment | 2018 The plan identifiss astons to orotect and improve salls with a
(Detra | focus on agriculiural solis. The risks 10 sails from constructon and
| subsequent loss of soll rclions are not addressed inthe pian
The Emdronment Act LUK Pariamert | 201 The Act does rol sel specilic soll targets, However, a Sall Health
Action Plan for England (SHAPE) is expectac Lo be produced whch
! R sdgets. e o
The Sccttish Soil Framewark 2008 The aim of the Framawork is to promote the susizinable
management and molection of soils inrelation o the sconnmic,
| social anc environmental reeds of Scotand it does this by
| wentifying 13 seil cutcomes
EUl Soll Srateqy for 2030 Reapingthe | 2021 The strategy provides # framewcrk to protect and restoe sois. 1=

bensfits of nealthy sods for peopls,
food, nature and clmate [European
Commission)

s2ts out 2 vision a~d objectives to achi=ve haakhy sods by 2050,
with gctions by 2030; and anounces & Soil Healtn Law to ensurga

high lawel of prmec_non. i

National Planning Policy

Document Typa

Flaticnal Planning Policy Framework
(NPPFR

200

Hor )5 i

Tha NFFF focuses onvaluad lzndecapas and SMeg of biodisarsity,
yeologizd value o soils with a stabtory status o kientifiad qualty
Sois are not valued or given statutory status unless they are peat
£0lk 07 concidenad through Agncultural Land Clasemication (ALC),

Nztional Planning Guidance

Docament Type

How s sl £ =7

This volurtary cade sets out the importance of soil functions, ghes

Code of piactice for the sustanable use | 2008 -
of soils on constructon sites (Tetra) update | guidarce onbes! practice, anc hignfights =sues that arise through
In2022 | pcor management of solls on construction sites. Key Messages

are the nied far 8 soil resource survey which can fess nto a
manenas mansgemert plan, anda sod resource plan, which sets
ouUt how 52l wil De stripped, navled and stockplied.

Planning Practice Guidance for the 2018 | Thisgucance suggests plarning can saleguard sails by referring to

Mamiral Ervironment the Detra Code of practica,

Guide o assessing developmnent Upsted | This sets oul how the NPPF and 25 Year Emdronment Flan aim o

propogats on garzukuraliand Natural 2021 protect egricultural land and soits. with a focus anusing ALC o

England) informn planning cecigions.

AMew Perspective on Land and Sol 033 This provides guidance for soils and land in Envirenmental impact

in Eri al pact A it Assessment. |t provides an epproach to assess the impacts of a

{IERAA) oevelopment croposal on Boil prepertes and so | furctiors and
sats out how sails should be considered more susstantially in E14,

SERAFosilon Statement on Flanning ! 5els out SERATS role i relslon o 2nd uss planning and the

and Sails Scottish Sol Frermewcrk,

18 | Seilsim Planning b Construzion Repert
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Local Planning Guidance

Qocament Type

Datg

How |5 5ol consldared?
HighFghts te importarce of soil and the imphcations of not

After Use of Scils on Development Stes
Wvest Lotmian Council

Technical research paper. Manning for o

Seis in Worcestershive Worcestarshine raraging it wel thiough development.

County Counail)

Panning Guidance: Scll Management & 2020 The local develnpmeant plan ssts oul & xfoy regquiserment far

developments to nave a Soil Sustainatiity Manand 1o use this

e, The gudance aims to reduce Nooding on
development sites and failed landscaping cue to unsuitable 20d
handing.

Other Resources

Dacument Typa

How s solfconmderad?

Ervironenant

The Defintian of Waste Devslopmeant 21 This volunary code describes gouod practice lor assessing

Industry Code of Practioe 10 _AIRE] whether excavated matenals ae classifisd as waste ornat and
determing whether treztec materal can be m-used

Pcicy Position Stalement: Protecting and | 2079 Highlights tre rnuti-furctiors and noso-enewable narue of soils

Erharcing Sais ICWEW) | calls for actions 15 refiect this, including increassd leqslation to
protact soils, implamantation of the 25 Year Enviiorment Flan anc
improvemesits 1o the svicence base for polcy decisions about
205

| Position Statement SustainadeUrban | 2020 | The posiion stalement sats out whara poiicy and guidence s

Solls Health inkiatae [S.ISHI (Sustainable lacking, where curranl ises e aiising and makes the case loran

Soiis Aliance) update tc the Detra Code of practice.

Guicance Note' Benaf tting from sofl 2022 This nota makes recomimendations based on sui resuuse

management in developmant and surveys and soil management piaes. It also highlignts key

censtruction Brtish Scolety of Sod recamnmendations arcund surface floocing, plarting In relation 1o

Scierce) sl conditions, ard scil bodiversity.

Soils and Stones Report (Society forthe | 2021 This repart recognses soi as & valustile rescurce and matersl, and

alms to prevant it andirg Lp N 1anzfill by promoting 1S re-use in
COMS! N projects.

Sai i Flanning & Consmetion fepert | 19
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Consultation with policy, industry and academic experts
presented three major barriers to better treatment of soils in
planning and construction.

Soil data availability = site-scale soil data is not always available
and desk-based studies or ALC datais not sufficient to understand
the soil resource, in particular for soil carbon storage. A full soil
survey should always be done for EIA or during early stages of

the project and the soil data shared throughout the design and
construction stages.

Time and space constraints - project timelines can mean that
topsoil stripping and stockpiling go ahead evenin poor weather.
Once the soil is damaged in this way it cannot be restored

easily. Space limitations can also lead to poor stockpiling, where
topsoils and subsoils become mixed. This means soil will be
replaced incorrectly and will cause damage to the soil ecosystem,
biodiversity and soil structure.

20 | Soik inFlanning & Construction Repert
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Think about soll early on - this applies to all those invoived in a project
developers, EIA consultants, masterplanners, designers and contracrors.

Understand the soll resource on site — a soil survey (see agpendix
1) well tell you what type of soil you have anc help you understand the
functions it provices. This must go beyond geatechnical or contamination
prozerties and should include soil texture, water halding, nutrients and
carbon storage capabilities.

Design for sollr { dr Ider levels and construction
methods from the outset — aim o minimise cul and fll, locate road
accese on areas of lower soil cuality, pricritise greater topsoil depth in
gardens and open spaces, work with the existing solls and landscape.

Write a soll management plan (see appendix 2) — use the soil survey to
plan how best to use the soil resource, including now and when to move,
store. and respread the soil, end how to avoid contamination. Proper
planning and management of the soil on site means it can be reused,
reducing the need to buy in new topsoil and leacing to cost sévings.
Functioning soil at project completion with minimum compaction or
disposal should be the outcome.

Soll Protection Zones (SPZs) - fence off areas in a similar way to tree
Root Protection Areas (as per BS 5837} to prevent disruption to soil In
those areas - this will enable soil to continue to function and ratain soil
biodiversity. soil carbon storage and water storage capability in those
areas.

Include soll In accreditation schemes - soil, its bicdversity, and carbon
starage prapertes should be taken account of in sustainability, nature
and carbon accreditation schemes and targets.

Education and tralning —this would be useful for contractors moving and
storing scil on site, planners making planning decisions, and landscape
architects writing soil specifications.

integrate soil with existing regulations — biodiversity net gain could
pravide an opportunity to protect soil through protection of older trees
and habitats.

Monitoring of soll at completion — the aim 15 to have a functioning
soil following project comaletior, with minimum compaction and good
soll structure which will benefit water infiltration, soil biodiversity, plant
growth and carbon sequestration. Manitoring the soil after it is respread
or topsol is brought in, and subsequent compaction is avoided, would
ensure soil is able to provide these functions.

Soiks in Planning & Construction Repart | 21
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Guiding Principles
for Soils in Planning &
Construction

. Plan, design and construct for soil functions
—including soil carbon storage and reducing
C0O2 emissions, water infiltration and flood
mitigation, soil biodiversity, and optimal
support for above ground vegetation and
trees

. Engage local communities and stakeholders
on soil issues and development during the
consultation process

. Reuse or share soil - maximise use of soil on
site and share excess soil to ensure there is
no loss to landfill

Maximise permeability — minimise soil sealed
area and maximise permeable paving to
allow water to infiltrate and soil to respire;
manage draining on-site using SuDS rather
than off-site

. Minimise compaction - plan haul routes
and materials storage and designate
Soil Protection Zones (SPZs) where soil
is protected from traffic, stripping and
stockpiling

. Stockpile correctly — minimise the duration
of stockpiling and size of stockpiles, ensure
thisis undertaken according to soil texture,
moisture and weather conditions, and
ensure topsoil and subsoil are separated
and do not become mixed or contaminated

. Minimise erosion - and prevent sediment
loss by use of vegetation cover, seeding,
mulching, silt fences or rolls, or geotextiles,
particularly on slopes and stockpiles

. Learn through training - engage with soil

professionals to continually develop best
practice
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What you cando

What to lock for in the soil Benefits to clients and develapers

management plan

Local Authorities Clients and Developers

“Wclude the stansssrsEl fanclionsinitender * Shows you are Laking environmental and climate

= Ireciuce @ specific =all policy In tew lozal
development plan documents - highlght the
importarca of sor functicns and ensure soilis
valugd anc protectad in constructien.

*Use 2 standarg planning cordibion foo soil Lt
includes - consideration of soil  functions,
requrament of a soil survey and soil managemant
plan, end @ method statement for scil pror to
commencement of warks. It should alsoy reguine
evidence of good practice for soil managermant in
constnaction, and momitonng of the soil foliowang
project compietion. Soe West Lothian Council
plarning guidance for an sxample (see resources
el

+ The construction method statement shoulc
include soil as a resource — ensure the order of
work and project bmings take account of soi
rmaragemart and that measures will b taken o
mimmise gamage. Mathoas should be eformed
Iy the latest Defra Construction Code of Practice
tar the Sustananis Lse of Sois on Construchion
Sies

= Use Soil Protection Zones (SPZsi tc mnimise
vehicle compaction in 2reas for future grean
Spaces anc private gardans

+Askfor detals on how & scheme has consideed
ard ogtimised synergies “or sois, trees and
Dbipdrargity

= Request sustzinahle drainzge (SuDS) and that
permesble paving = mazxmised to enatdle soltto
function, alkowing water (o infiltrate and enable
feed mitigatcn,

What to look far in a soil survey

= Engure that sile-basec catais ncluted that
i5 based on soil sampiling from the stz and
laberatary analysis.

* Lock at the soi teture, weter content, pH,
carbon content and any contamination =this
waill terll you abaut the soi's permeability, biology
and chemistry and will gve an mdication of its
functioning (sea Appendix 1: What should a soil
survey contain?)

* Look for avidence of liaisen with the project
acolegist, landscape architact and ardoricu tural
consultant to ensure the soil survey provides data
they require to inform their work,

24 | Do en Hanneng & Lonstrucionseport

= The s0il management plan shoulc be based on
nformabonin the sail sunvey

= It should set out plars fur soil protection, soil
handling, oil use and amy soil rermediation needed
|see Appendix 2 What should a soll maragemenrt
plar contain?}

Resources:

= Examale of planning guidance for soils in
construction = West Lethian Council = Planning
Guidance: Soil Management & After Use of Soils
on Development Sites Jadopred 2021),

= Defra - Construction Code of Practice for the

Sustainabie Use of Soils or Construction Sites
[2009) - due 1o be updated

=rigfs to ennsultants and contractors

3ring 2 sod speciallstin 23y barore tw scheme
5 set &nd ensure their | ason witn the ecologist,
arborcuttural consuttant and landscape architest
at early project stages to achieve colisborative
Working and maximising syrergies

Consider levels and =arthworks quant hes early
n the process znd involve Quzntity Surveyors to
maximisg cost banafite of retaning and re-usng
soils, feeding nto the overall pro ect visbility
analys s

Undertase a soil survey for EIA and use the

IEMA guidance For land a1d sail ir EIA. Use the:
s0il survay tn write @ soill management plar and
construction metod siaterment. going beyond
engineering or contamination surveys (ses
Appende: 1: What should a soil survey cantan?
And Appendix 2-What skould a soll management
plan contalr?).

Use the latest Defra Conslruction Code of
Practce for the Sustamable Use of Soils on
Construction Sites to inform the soil management
olan and appropriate method for scil stackpiling.

Make EIA szil data available to all consultants nd
contractors for all project steges

Provide the cesign team wath levels data from the
outset and ask them 1o design to minimize cut
and fll

Write & matenals management plan befere work
stars on site —retan the va'uable soil resource
and reuse i1 appropeately

Plzn for the Lse of excess solls 2cross the site:
share with another site if it cart be reused

Gons der carbon caloulalicns for proeets that
take account of soil carbon, and uss such data

Lo feed ke project wiability and sustainability
credentials. Monitoring of sois folowing project
complation can provice ev dence of good soi
Management and the mantenanca of sol carbon
stores.

Plzn for rubble manggament —ensure itis not
disposed of in gardens and green space areas

Promaote tne undersianding and importance
of 50 to contractors e.g. through Iraineng,
and demand careful management ot sod from
contractors on site.

change issuas seniously - this could reduce
plianning uncertainty

« High stancarnd private gerens and green speces
are aseling pont for future home owners

= bvciving a soil specabst sarly will halp you get it
right first Ume — this leacs to reduced project time

= Careful menagement of existing 5ol resources will
lead to less kandfil tax and smaller topsall impart
COSiS

= Lower transport and fuel costs —lessnesd o
move soil to and from the site

= Fewer complaints ard claims, for cxamplz, from
home owners when private garden soils fail are
wateriogges, the struchune is damaged, largs
armounts of ruoble is found ete.

- Felpwith ECSR targets

Resources

* Defra—Construction Code of Practice for the
Sustanable Use of Sols on Construction Sites
{2008)=dus 0 be upcated

= CL AIRE = DoW CoP = The Definition of Waste:
Development Industry Code of Practce (2011)

* [EMA guidarce — A Mew Perspective on Land and
Soll in Envimonmental Impact Assessment (2022)

* Green Consiruction Boarg & Congtruction
L.eadership Council— The Routemap for Zero
Avoldable Waste in Constiustion [2021)

+ Hritish Soclety of Soil Science - Working with
Soil Guicance MNote on Benefitling from Soll
Management n Devalopmert and Construction
{2022)

» Farm Carbon Taolkit = Monitoring Soil Carbant
a Praciical Field, Farm and Lzb Guide {2021] -
though this is based on agnoultural ol it provides
awseful resource to understand manitorirg for
soil carbon.
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Design Teams

= Congicer soil eary onir a collacorative way =
design based on sod functions anc sod survey
irformation

= Key discipines to collaborate and advise on soil
functions: soil specialsl, ecology. arboncolure
and landscape arch teciurs

=Key disciphnes to desigr with sod in mind:
lEndseane archilects, architecs and
engneers. The lead designar must coordingte
crokaboration.

* Maximise synerg es 1o creals beller schemes i

soils, tree protection. nabitats, blodiversity net
Gain, Open spacas end private gardens

= Use these golleboarations tw mform the
masterplan - plan to reuss the existing soll
resourcs

= Design witn levels in mind from the oulset-
explore optons to minimise cut and 7, consider
construchion soubons, such as founcatons,
early to inform des gn solutiors, ersure greater
inosoil depths nprivate gandens and grean
Spales

= Maximise parmeatlz paving in the design

= Soll epecificaton - provide sufficiant detail
to allow 5o to be stockpi ed carefully, reused
approprately, and soil condition to be acls to
funshicn 1o supporl e design

Benefits to Design Teams

= Hatler and mora sustainable masterplane that
taka advantage of the existing 52il rasowrce

= Show greater value for money to clients
= Greater susteinability credentials of schemas
= EGER bonefits

Resources

= L andscape Instituts = Technical Information
Mote: Soils and Scil-forming Mazerial (20171

= Landscape Institute - Technical Information
Mote Carbon ard | andscapes (2018)

= Defra - Construction, Code of Practice for the
Sustainable Use of Soils on Corstruction Sites
12009) - cue to be updeted

= British Soclety of Soll Sclence — Working with

26 | Sode i Pasnng & CotsTianion depert

Soll Guigance Note on Benefitting from Seil
Management in Davelopment and Construction
(@022

Contractors

*Include soils in EC3R targets and raise with
cliznts

= Undertake toolbox telks on the importarce of
soils and gaod practce for sol management

= Work to the scil menagement plan.
canstruction methad starement end planning
recomimeandations

* Hefer to the latest Defra Construction Code
of Prachee for the Sustanable Use of Sods o9
Construction Sites toinforrm methods for soil
stockplang

» Keep rop=oil and subscil stockniles separate and
label clearly

» Undertake stockpiing eporcprately according to
soil texture and weather conditions

* Congider ol campaction when planning haul
routes and materials iaydown —minimise subsod
compaction rather thar remediating afte rwards

=5Stick to planned haul routes. and minimise soil
campacticn or demege in Root Frotection Areas
o7 Soil Protection Fones

= Work o rubble management plans - ensure it

is "ot disposed of n privete garden anc green
S[CE ArEds,

Benefits to contractors

*Good goil management from e start will enzbe
better functioning sois at completion - less nisk,
and less cost for remediation or replacement
alterwands

= Help with ECSR targets

Resources

= Defra - Construction Code of Practice far the
Susta nable Use of Soils on Corstructon Sites
(2008} —dus to be updated

* CLAIRE ~ Dow CoF - The Definizion of Wasts:
Developrmient Industiy Code of Practice (2077
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Soils in Planning and Construction Task Force

Who we are

The Soisin Panning and Construction Task Force i3
made up of professionals from gcross sol scence,
local  authorties, wiban design and landscape
architecture. The tagk force have come togethar
o drve better management of sois through the
plarnng and construchon stages of development
projects. Their aim s to protect anc mprove our wial
g0l resources, enabling soils in Lhe bull erwionment
0 function and provide crucial eCosystem senvices
that supoort tnving places to lve and werk.

Task Force membears

» Professor Jonn Quinton L ancaster University

« Professor Jeas Davies, Lancaster University

= Roisin O'Riorden, Lancaster University

= Haul Hatch, Prinzipal Planning Officer,
Lancester Gity Council

+ Susenne Dart, Cimate Change Folicy Dfficer,
Lancaster Gity Council

= Rebecca Richards, Planning Folicy Officer,
Lancaster City Council

= Aclam Birchall, Head of Sustainable Development
and Innavation, Corrwall Counci

» Birgil Hontzsch, Senvar Praject Lead,
Corweall Council, Chair Landscape Institute
South West Branch

« Charles Campion, Partner, JTF

« Noel Farrer, Draclor, Farrar Huxdey:
Langscape Institute Vice Presicent

« Mareike Menzzl, Associate, Farrer —uxley

= Andre Corsni, Semor Landscage Arcriact,
Farmer Hudey

The projgct has besn supporied Dy a Lancaster
Unversity EPSAC Impact Acceleration Account
Lancaster City Council and Cornwall Counci, as well
as the EPSRC project Soil-value and the UK R proect
Interdismiptinary Circular Econcmy Centre For Mingrzl-
based Construction Materizls,

The report authors were Rolsn C'Riordan, John
Quinton and Jess Davies at Larcaster Univarsiy, with
supzort from all Task Foree members,

wwrw ac.ukfsoil: klorce

Network of Experts

A network of professionals and experts In planning.
development.desgn andconstructor wese corsuted
w0 inform and guide tms document. The Task Force
wishes Lo thank all those that provided expert advice
ard feegback in tha devalopmant of this repert
Those that prowided guidance were:
* Bruce L ascelles — Brtich Society of Soil Science,
Arcadis
+Clzre Bower —RIB&
* Emma Askew - Earth Minutes
= Gemma Jereme - Bulding wih Mature
= Helen Brooxes — Atelier Helen Brooke, RIBA
Cormwall
= Jass Frvnak - RIBA
= Jossica Lewds — St James Group £ SLWillam
Homes, Barkeley Group
«Joarna Kwan - CIRIA
« Julbia Tanit- TOPA and Green Infrastructure
Fartnershic
= ke Engieback — Studio Engleback
«Mart'n Ballard — willmaott Dexen, Soil & Stonas
Group at SecEnv
= Micholas invemizzi— 5t James Group [ 5t Willam
Homes, Berkeley Group
= Olrra Dear - Countryside Propertias
«Rob Askev - Ashew Land and Sol
= Robert MacDiarmid - Countryside Propertios
» Hobin Micho'son — Culknan Studio, Chalr of
Camoridgeshire Quality Panel
= Sus Jemes, Irees & Deslgn Actior Group
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Glossary

= Orgenic matter - 15 the oroanic matenal that comes from dead plant matter, including roots, leaves
and stemns, and deac organisms in the soi that al contribute organic compounds to the soil as they
OECTMpose

* Permaability —is a maasura of the ability of soil 1o alicw water to infiltrate and pass through it

* Soil biology - this encompassas 2l tne insects, wons, fungl, bactena ard all micro=-organ sms that lve in
the soil ang are important for key soll processes.

» Soil carbon - tris is the carbon stored in soils globzlly. [t includes sod arganie matter and morganie carbon
as carbonate minerals

= Soll functions = these are the important processes and services that soll provides, for example. the abilty
of the soil to hold water. provide nutnents to plants, and to enable food crops W grow:

= Soil organic carbon - thiz s the organic carbon that s stored in Soils and orignates from the ecological
processes insedls, through plants, roots and organisms,

= Soil processes - this include all tne biological, chermical anc physcal processes that occur in Sod, for
axample, nutrisnt cyeling, water cycling, organic matter storage and carbor sequestration.

« Soll gealing = this 15 the covenng of sol with impermaable surfaces in urban aréas, such as asphat,
congrele, stone or paving.

+ Soll structure - the arrangament of pore spaces ard sclics within soil

Photegraphy courtasy of Birght Homtzsch and Jehn Quinton
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Appendix 1:

What should a soil survey contain?

A =0l survey prowides infonmation about soil properties and functions beyond the information given i1 a
gentechnical survey, contamination survey or agricuitural land classification. |t enables an understanding of
how the =ail functions, including the texture and structure, nutrient availability, water holding capacity, aniity to

store carbon and support vegetation growth.

The soil survey should

+Be based on representative site sampling and
labroratory analysis

*Include a description of the soil types on site, their

thickness and properties including soil texlure, pH,

water content, nutrient content, carbon content
f stock, and any heavy metal or contamination
ISSUES,

+Include a map displaying areas of different soil
types

*Inchide a repart that describes the different soils
on site and their suitability for future uses in the
designed scheme

30 | Sodsn Pranreng & Construction Repart

What the soil survey data tells you

+ Soll texture and water content - this will tell you
about the soil's permeability, clay / sand content
and ability for water to infiltrate and be storedin
the soil.

+ Soil thickness - gives an indication of the volume
of soil resource available and will determing how
earthworks will be undertaken.

+ pH — this will tell you about the chemistry of the
soil witich controls nutrient availability, biclegica®
processes such as micro-organism and fung!
activity. and the behaviour of contaminants or
heawy metals.

* Nutrient content - provides information Gn now
fertile the soil is. This should be used to determine
the type of habitat and planting scheme that will
e used in the design of the scheme.

= Carbon coantent / carbon stock = this gives an
ndication of the soil carbon storage of each type
of soil at the time of the survey. Itis often referred
to as sol organic carbon (SOCK It shauld be
wsed to consider which areas could be protected
from soil handling and compaction to maintain
the carbon in the soil and prevent its loss to the
atmosphere. It could also be used to pian for
planting and soil management to increase soil
carbon storage.

* Heavy metals and contamination - this
information will highlight risks from the soil which
will need to remediated.

The British Society of Soil Science document:
Warking with Soif Guldance Mote on Benefitting from
Soit Management in Development and Construction
(BSSS, 2022 makes simdar recormmeandations for soll
surveys and soil management plans. It states that a
survey should be conducted by a professional soil
scientist with the appropriate competencees as setout
in BSSS Workung with Soil Professional Competency
in Soil Science Documents, See the guidance note for
more details.
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Appendix 2:

What should a soil management plan contain?

A soil management plan sets out how the soil will be planned for, fandled, and managed so that the soil is
able to furction on completion of the project. The scil management plan will use data from the sgil survey to

inform plans for the site. It should include pians for;

Soil Protection

Plans for haul routes and laydown areas to minimise
the extent of soll compaction across the site and
enzurg clear signage to prevent additional damage
and compaction outside of these areas

The potential use of Soil Protection Zones [SPZs)
where soil will be fenced off and protected from all
disturbance or compaction from vehicle traffic. Thase
will be clearty sanposted.

Soil handling

* The locaton, size and duration of stockpiles that
are appropriate for soil texture, malsture and
weather conditions

+ Methods of stnpping and stockpdling

+ The separation of stockpiles for topsoil and
subsoils and clear labeting

+ Tha prevention of mixing of sofls with rubble or
waste materials

* Hawl routes and matenals laydown 1o minimise sol
compaction

Soil use

+ How soil will be reused across the site, the volume
that will be reused, and plans for any excess soll,

* Soil reinstatermnent that is appropnate in depth,
nutrlents and texture for future planting and green
spaces, private gardens, and SuDs leatures.

Scil remediation

* How any damaged or compacted sol will be
remediated.

* The plan should also state who will be responsible
for supervising soi management on site,

Soil management plans should gways refer to the
latest Defra Construction Code of Practice for the
Sustainable Use of Soils on Constructon Sites. This
provdes detaed soil handing guidance for saoil
stripping, stockpiling. reinstaterment and remedation
of compaction, See more inthe Defra Code of Practce.
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Planning Aftercare and Advice —
Natural England (April 2022)

KCC3500 oSMP May 25 Final



4/21/24, 1:12 PM Planning and aftercare advice for reclaiming land to agricultural use - GOV.UK

& GOV.UK '

Home > Environment > Food and farming
> Reclaim minerals extraction and landfill sites to agriculture
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Updated 19 April 2022

Applies to England

Contents

Plan to reclaim land to agriculture

What to check for in planning applications
Record keeping

Aftercare plan and conditions

Annual report and annual meeting

o

Government policies to protect agricultural land and soil

https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai. .. 111
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OGL

© Crown copyright 2022

This publication is licensed under the terms of the Open Government Licence v3.0 except where
otherwise stated. To view this licence, visit nationalarchives.gov.uk/doc/open-government-
licence/version/3 or write to the Information Policy Team, The National Archives, Kew, London TW9
4DU, or email: psi@nationalarchives.gov.uk.

Where we have identified any third party copyright information you will need to obtain permission
from the copyright holders concerned.

This publication is available at https://www.gov.uk/government/publications/reclaim-minerals-
extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclaiming-land-to-
agricultural-use

https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai... 211
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1. Plan to reclaim land to agriculture

Natural England is a statutory consultee (https://www.gov.uk/guidance/consultation-
and-pre-decision-matters#Statutory-consultees) in the planning process. Planners
should use this advice to make sure developers understand what's needed to
reclaim sites to agriculture.

It applies to planning and aftercare of:

e mineral extraction sites

« landfill and land raising sites (landforms created by above ground waste) -
referred to as ‘landfilling’ in this guide

It provides advice to planners on:

e what to check for in planning applications
¢ how to manage development proposals

Refer to sections 4 and 5 in the Guide to reclaiming mineral extraction and
landfill sites to agriculture (https://www.gov.uk/government/publications/reclaim-
minerals-extraction-and-landfill-sites-to-agriculture) to make sure the proposed
afteruse is appropriate.

2. What to check for in planning
applications

You should check that development proposals for mineral extraction and landfill
include considerations to reclaim land to agricultural use, where it's appropriate.
Read this section for more information.

2.1 Restoration plan

Development proposals should have a restoration plan and statement that
includes:

e an assessment of agricultural land and soil resource of the site before work
started, refer to section 5 in the Guide to assessing development proposals
on agricultural land (https://www.gov.uk/government/publications/agricultural-land-
assess-proposals-for-development)

e how a developer intends to restore the site to agricultural use after mineral
extraction or landfilling has finished

https://www .gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai. . 3
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 an aftercare programme (usually for 5 years) to reach a satisfactory standard
of agricultural afteruse from activities such as, cultivating, reseeding, draining
or irrigating, applying fertiliser, or cutting and grazing the site

Maps to show the intended:

« landform after restoration showing contours on the map at appropriate
intervals

e surface features, such as ditches, field boundaries and tracks
e habitat and water features

2.2 Agricultural land classification (ALC) report

Read section 4 in the Guide to assessing development proposals on
agricultural land (https://www.gov.uk/government/publications/agricultural-land-assess-
proposals-for-development).

2.3 Soil resources report

A soil resources report can use the same soil data as an ALC survey. The report
should show how to deal with each soil type during the works and through
restoration. It should include:

¢ soil profile and depth (usually to 1.2m)

¢ s0il texture and stoniness

¢ soil structure

« volumes of soil types and suitability for reuse
 soil drainage status (a measure of its wetness)

 available water capacity (a measure of how dry and arid it is - its
‘droughtiness’)

 nutrient status, organic matter content, and pH (the acidity or alkalinity of the
soil)

« chemical characteristics, such as salinity or potential contaminants (if
appropriate)

Include soil data in the restoration plan to show:

 the intended stripping depths and volumes of each soil type
¢ the intended standard of restoration you expect to achieve

https:/iwww.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai. .. 4/11
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e how to safeguard soil with ecological significance, such as peats or woodland

An experienced soil specialist should prepare these reports, such as a member

how to replace lost soil that was part of the extracted mineral, such as stony
or sandy subsoils, clay or brick earth

soil containing a seed bank and low nutrient soils

of the British Society of Soil Science.

The reports should show soil and land quality comparisons at the beginning and

end of workings so you can be sure restoration and aftercare provision will
meet the required standard for agricultural use.

2.4 Soil handling plan

A soil handling plan should show how the developer proposes to:

[ ]

replace soil (for example its intended location, depth, composition and
contour)

handle soil to avoid mixing and contamination
move and store soil to avoid compaction

avoid double handling (to minimise soil losses, mixing and structural
damage)

keep different types of soil separate from each other when moved

avoid compacting unstripped and partly-stripped soil especially on large-
scale phased developments and show haulages routes

avoid compaction

remedy compaction (for example by ploughing into the subsoil or loosening
hard layers of soil using agricultural machinery)

The plan should:

show the intended storage location

specify the equipment and technique needed for each soil type to strip, store
and replace it (such as loose tipping from a truck with soil spreading using a
360 degree excavator) - read the Institute of Quarrying Good Practice Guide
for Handling Soils in Mineral Workings (https://www.quarrying.org/soils-guidance)

Moving soil
Operators should use a soil specialist to advise on the methods for using and

handling different soils and the best time to strip soil and move it to limit
damage.

https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai. ..
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The proposals should include moving soil in the drier months from April to
September. The drier season can be longer in the east and south of England.

Test soil wethess

Soil tests should include a visual examination of the soil and a physical
assessment of the soil consistency. Refer to the Institute of Quarrying Good
Practice Guide for Handling Soils in Mineral Workings Part One Table 4.2
(https:/lwww.quarrying.org/soils-guidance) (this document may not be accessible to
assistive technologies).

A soil moisture meter can test the wetness of soil samples. 80% of samples
must meet the lower plastic limit for each soil type - that is the point at which the
soil changes from pliable to crumbly. The lower plastic limit should be known for
each soll type before using the moisture meter.

When not to move soil
Operators shouldn’t move soil if:

» the soil wetness tests or moisture meter indicate the soil is too wet
e it's raining or just been raining

¢ there’s heavy rain forecast

» there are puddles on the soil surface

» the ground is frozen or covered by snow

« from October to March, when it's wetter, unless you get permission from the
mineral planning authority (MPA) - refer to section 1.2 in the Guide to
reclaiming mineral extraction and landfill sites to agriculture
(https://www.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-
sites-to-agriculture) for a definition of MPA

Keep land vegetated for as long as possible before moving topsoil. Avoid soill
erosion by planting quickly. This:

« allows natural drying through evaporation and transpiration
» develops the soil structure

2.5 Soil storage proposals

Store soil in mounds (known as ‘bunds’). To store soil for more than 6 months
(or over winter), you'll need to:

e seed it with grass
o treat it for weeds

https://iwww.gov.uk/government/publications/reclaim-minerals-extraction-and-landfill-sites-to-agriculture/planning-and-aftercare-advice-for-reclai. .. 6/11
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¢ cut the grass at least twice a year

To keep soil aerated, reduce erosion, runoff and ponding, soil bunds should:

¢ be no more than 3m high for topsoil and 5m high for subsoil

e be located on dry level ground

e not disrupt natural surface drainage

o be stable structures with side slopes between 25 degrees and 45 degrees

Loosen soil under the bunds when you remove them.

Soil storage areas need to be large enough to store soils separately. To reduce
mixing, soil bunds should be:

» of a single soil type including topsoils and other soil forming material

 located on similar material, for example remove topsoil to store subsoil and
store topsoil on similar topsoil (like-on-like)

Single bunds should have different soils separated by another material, such as
straw bales or a synthetic barrier (geotextile).

2.6 Drainage and landform

Restored land must drain properly. Proposals may need to include adding
surface ditches and underground drainage systems to restore land to its
previous quality, even if the land was free draining before.

Minerals such as sand, chalk and gravel act as natural drainage. You must take
this into account if your development takes away any natural drainage.

You should:

e replace soil to a depth specified in your restoration plan, typically 30cm of
topsoil and 90cm of subsoil

o fill all uneven surfaces with suitable soils

¢ remove stones (larger than 10cm across) from replaced soil to avoid danger
to livestock and damage to machinery

For mineral sites that don’t need filling with ‘overburden’ (the geological material
above the mineral being extracted) or imported material, you should replace
topsoil and subsoil directly onto a well prepared and loosened base layer.

For landfill sites, replace soil over a capping layer - this forms a barrier to the
waste products below.
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The final landform should:

« have an even gradient for drainage and lets farm machinery operate safely
and efficiently (for best and most versatile agricultural (BMV) land the
gradient must be 7 degrees or less) - see section 4 in the Guide to assessing
development proposals on agricultural land
(https://www.gov.uk/government/publications/agricultural-land-assess-proposals-for-
development) for a definition of BMV land

» have open-ended valleys to avoid drainage problems

» avoid a lower level restoration which could lead to wet soils and drainage
problems

« merge with adjoining land to avoid sudden changes in levels and potential
‘ponding’ of water

3. Record keeping

Operators should keep records for:

¢ each soil bund - you should label every one you create

« all restoration operations including dates, volumes and types of soil moved
and where the soil came from

e weather conditions during stripping and moving
e any problems encountered to help with future decisions

Operators should check their records each year to make sure they match the
restoration plan, as this can change when works start. You can ask for these
records when:

 deciding on planning permission
e monitoring the site at a later stage

4. Aftercare plan and conditions

You should check that operators have an aftercare plan to reclaim land for
agricultural use. You should attach planning conditions to planning permission
that sets out an appropriate outline strategy for aftercare for the site see section
4.2

Fully reclaimed land (that’s restored land and its associated aftercare) should
have topsoil and subsoil replaced as described in the restoration plan see
section 2.1.
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It must be cultivated and treated appropriately for up to 5 years to restore its
structure and stability for normal agricultural use - this is often longer (by
agreement) for woodland, amenity, or wildlife conservation.

You should refer to the planning practice guidance on restoration and aftercare
(https://www.gov.uk/guidance/minerals#Restoration-and-aftercare-of-minerals) for more
detail.

4.1 Operators’ responsibilities for aftercare

Operators must pay for the restoration and aftercare of the site. Operators must
discuss any extensions to their aftercare agreement with you.

4.2 Outline strategy for aftercare

Operators must submit an outline strategy for aftercare with their planning
application. For projects with a long lifespan you can create a condition.

As part of the outline strategy, operators should:

e map all areas in the aftercare plan and include any operations taking place in
different phases

o state when, where and how they'll establish grass or crops
» describe the hedgerows, trees and surface features they'll establish
« outline drainage plans and water supply if appropriate

« explain their plans for agriculture, soil management, using fertiliser and
controlling weeds and pests

e commit to an annual meeting with you and other interested parties

4.3 Phased restoration and aftercare

Operators should agree care and maintenance plans with you (as an interim
stage). You should do this when restoration of small parts of a larger site is
taking place in phases, such as a landfill operation. The aftercare period starts
when the smaller parts have made up a large enough area to start aftercare
management. Operators should agree this size with you.
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