
  

 
 
 

 
 
 
  
 

 
 
RESTORATION TECHNIQUES USING PEAT 
SPOIL FROM CONSTRUCTION WORKS 
 
 
 
 
FINAL REPORT 
 
 
July 2011 

 
 
 
 
Prepared by  
 

 
 Glasgow        Stonehaven       Belfast 



 

 

© SEPA 2011 
 
 
 
 
 
 
 
 
 
 
 
Project Reference: R10084PUR 
EnviroCentre Report: 4468 
 
 

Research contractor: 
This document was produced by:  

Lucila Lantschner, EnviroCentre 
Dr. Andy McMullen, EnviroCentre 
Dr. Kenneth MacDougall, EnviroCentre 
 
EnviroCentre Ltd      
Craighall Business Park 
8 Eagle Street    
GLASGOW, G4 9XA      
Scotland      
e   info@envirocentre.co.uk 

w  www.envirocentre.co.uk     
 

Project Steering Group: 
SEPA’s project manager for this contract is:  

Lorna Harris, SEPA 

Project steering group members are: 

Phillip Wilson, SEPA 
John McFeat, SEPA 
Andrew McBride, SNH 
 
SEPA 
Clearwater House, Heriot Watt Research Park 
Riccarton, Edinburgh, EH14 4AP 
Scotland 
w  www.sepa.org.uk

mailto:info@envirocentre.co.uk
http://www.envirocentre.co.uk/


SEPA 
Restoration techniques using peat spoil from construction works July 2011 

EnviroCentre Limited 

 

EXECUTIVE SUMMARY 

This document reviews the benefits and problems associated with the potential re-use options of peat 
spoil for restoration in developments.  It seeks to determine which methods are the most 
environmentally acceptable.  Grey and academic literature as well as practical examples and case 
studies have been considered. 
 
In this report, peat spoil is defined as the peat excavated during development and construction projects 
upon peatland.  In some circumstances and depending upon discard intentions and options, the peat 
spoil will require to be considered as a waste and thereafter managed within the legal framework 
applicable in Scotland.  Where properly managed within the waste framework, the hierarchical options 
dominate and waste prevention is the most favored option.  Determination of ‘waste cases’ is a matter 
for SEPA and the waste producer to determine on a case and site specific basis; this report is intended to 
highlight difficulties and potentially successful options going forward. 
 
A peatland is an area with a naturally accumulated peat layer at the surface.  The main groups of 
peatland in Scotland are fens and bogs.  This report mainly considers bog peatlands, which only receive 
water from rain or snow.   
 
The significance of peatlands is most evident in their protection by a number of pieces of legislation and 
national initiatives including the UK Biodiversity Action Plan, the EC Habitats Directive, the Water 
Framework Directive, the Scottish Land Use Strategy, the Scottish Government's discussion paper on the 
Management of Carbon-Rich Soils, the Scottish Soils Framework and the Climate Change Act.   
 
The re-use of peat spoil on development sites can include its incorporation into the infrastructure for the 
purpose of creating or restoring habitats.  If there are no viable re-use options, the peat is considered as 
waste and it is then subject to all or some of the following legislation: 

• Environmental Protection Act 1990 (as amended); 
• Landfill (Scotland) Regulations 2003 (as amended); and 

• Waste Management Licensing (Scotland) Regulations 2011. 
 
Avoidance of peat extraction or at least, minimising the volumes of spoil generated is preferable in order 
to preserve the various ecosystem services associated with peat and peatlands. 
 
Good practice in the re-use of peat should aim to have a high likelihood of achieving the desired 
outcomes through measures that: 

• Maintain or enhance peatland ecosystem services (such as carbon sequestration); 

• Minimise risks to ecosystem services (such as loss of habitat, or water quality or storage; or the 
initiation of peat slides); 

• Retain and use peat as close to the point of extraction as is possible; and 
• Retain peat spoil in a predefined area and set of environmental conditions. 
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Three key attributes that are collectively unique to bogs which result in the accumulation of peat are: 

• Permanently waterlogged conditions; 
• Low nutrient levels; and 

• Low pH (or acidic conditions). 
 
In order for the re-use of peat to be successful and achieve regeneration or restoration of peatland 
vegetation, these conditions must be maintained.  Particular attention should be paid to the proper 
storage and re-use of the upper, living layer of peat (acrotelm) which is responsible for many of the 
distinctive peatland processes such as carbon sequestration.  The acrotelm also contains viable plant 
propagules to assist in the regeneration or restoration of peatland vegetation.    
 
Mixing layers of peat, especially if the underlying mineral substrate becomes incorporated, should be 
avoided because of their differing properties, which may limit any re-use options. 
 
Habitat creation using peat spoil has been practiced on a small scale for the establishment of 
‘reconstructed wetlands’ for treating waste water, or to create burrowing habitat for the threatened 
water vole, for example.  The potential also exists to recreate wetlands within the borrow pits associated 
with certain types of development although this is at an early stage of practice, as is the use of peat in 
the restoration of heathland habitat over agricultural soils.  Much more widely practiced is the 
restoration of peatland habitats, especially those that have been affected by drainage and/or cutting 
where the peat spoil may be  used to create dams or bunds to retain water on the site and thereby 
reinvigorate peat growth.  However, the capacity for re-use of peat spoil in these cases is typically very 
limited.  All such options should include appropriate safeguards to ensure that the re-use of peat does 
not result in unwanted environmental impacts such as its release into waterbodies or mobilisation 
across areas of peatland vegetation. 
 
Inappropriate management of the peat spoil can lead to a variety of negative consequences including 
the loss of ecosystem services and function, including carbon sequestration and storage; risks to human 
health and impacts upon other resources such as water supplies whose quality and quantity may 
become compromised.  Such outcomes may be avoided by recognising the conditions under which peat 
is formed and replicating these conditions in a defined and confined area during storage and re-use of 
peat spoil. 
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1 INTRODUCTION 

1.1 Terms of reference 

EnviroCentre were commissioned by the Scottish Environment Protection Agency (SEPA) to review the 
benefits and problems associated with the potential re-use options for peat spoil and determine which 
methods are environmentally and ecologically acceptable. 
 
This project is a desk based review of existing literature including practical examples and case studies of 
the re-use of peat spoil on development sites.  Direct research into peat use on existing development 
sites for which literature may not be available is also included within the remit.  There is a primary focus 
on wind farms due to the amount of information available for these sites which normally present 
greater complexities in managing peat spoil.  A secondary focus will be the management of peat spoil on 
other development sites such as housing whose exploitation may increase in the future, through the 
resumption of development activity following the economic downturn. 
 

1.2 Aim and objectives 

The main aim of this report is to determine which potential re-use options for peat spoil are 
environmentally and ecologically acceptable. 
 
The objectives are: 

1. To collate knowledge and information on peat use at development sites in the UK and 
abroad (if applicable). 

2. To review the ecological benefits of peat use at development sites, identify practical 
limitations for re-use options, and provide examples/ case studies of good and bad 
practice. 

3. To review the success of peatland/ habitat restoration (that has involved the use of peat 
spoil) at different development sites. 

 
1.3 Method 

Data was collated and reviewed from the following sources: 
• Academic and grey literature; and 
• Consultation with consultants and developers. 

 
The references used during production of the report are included in the footnotes.  This is not meant to 
supply an exhaustive list of the references consulted but only those that were found to be of direct 
relevance or that contained sufficient material to be useful. 
 
The references were located through a review of websites of relevant organisations, particularly SEPA 
and Scottish Natural Heritage (SNH).  In order to locate appropriate sources of information, a variety of 
search terms were adopted including the following words and phrases on their own, or in combination: 

• Peat; 

• Excavated peat; 
• Peat spoil; 
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• Peatland; 
• Wetland; 

• Restoration; 
• Habitat creation; and 

• Created wetlands. 
 
The websites and pages indicated by the results of these searches were visited and screened to 
determine those which demonstrated practical experience of one or more potential methods for the re-
use of peat spoil.  These studies were reviewed are reported in Section 4. 
 
A list of case studies was agreed with the steering group at the outset of the project.  Additional 
examples were added, or previously agreed sources removed according to the availability of 
information.  Appropriate case studies were obtained through consultation with a number of 
organizations, including: 

• Scottish Renewables; 

• RES Group; 
• Wind Prospect; 

• Scottish Power; 
• Natural Power (Fred Olsen Group); 

• Scottish & Southern Energy (SSE); 

• Tarmac. 
 
Consultation was carried out by phone, email and meetings were arranged with Scottish Renewables 
(17/03/11) and RES Group (site meeting on 11/03/11). Further detail on the final list of case examples 
and people contacted is provided in Table 1.  An internet search was also carried out to check the 
availability of information online (such as Environmental Statements and associated documentation).  
 

Table 1: Consultations 

Site Points of interest People contacted and means 

Whitelee Wind 
Farm, East 
Renfrewshire 

• Example for multiple re-use of peat 
spoil on a large scale wind farm.  
Includes ecological survey for borrow 
pits 2 years after reinstatement. 

• Site visit notes obtained from Lorna Harris 
(SEPA) [06/09/2009]. 

• Contacted Mandy Gloyer (Scottish Power, 
policy manager) by email and phone. 

• Stuart Mason, member of Scottish 
Renewables, met on 17/03/11.  

• Site information was obtained through 
Scottish Renewables in late April. 

Muirhall Wind Farm, 
South Lanarkshire 

• Example for construction in deep peat 
and use of peat along roads 
(operational). 

• Site visit notes [22/07/10] obtained from 
Lorna Harris (SEPA). 

Fairburn  & Achany 
Wind Farms, 
Highlands 

• Example for borrow pit infilling 
including ecological survey 1 year after 
reinstatement. 

• Jane Macdonald (SSE, Environmental 
Manager), member of Scottish Renewables, 
met on 17/03/11.  

• Site information was obtained through 
Scottish Renewables in late April. 
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Site Points of interest People contacted and means 

Kelburn Wind Farm, 
North Ayrshire 

• Example of general management of 
peat spoil at a wind farm under 
construction.  

• Site meeting and visit with Fergal Duffy (RES, 
Construction Manager) on 11/03/11. 

• Information obtained from peat spoil 
management plan (EnviroCentre, 2009) and 
site meeting with RES in February 2011. 

Rothes & Paul’s Hill 
Wind Farms, Moray 

• Example for borrow pit infilling 
including ecological survey up to 5 
years after reinstatement. 

• Steve Pears (Natural Power, Technical 
Director), member of Scottish Renewables, 
met on 17/03/11.  

• Site information was obtained through 
Scottish Renewables in late April. 

Mark Hill Substation, 
South Ayrshire 
 

• Example of proposal for re-use of peat 
spoil for smoothing of a clear-felled 
degraded bog 

• Information obtained from SEPA 
correspondence (2008, 2009) and Draft Peat 
Management Plan (Mbec, 2008) 

Viking Wind Farm, 
Shetland 

• Example of large site and various 
proposals for peat restoration 
(planning stage). 

• Publically available information was 
reviewed1. 

Ravelrig Quarry, 
Midlothian 

• Examples of management of peat spoil 
(overburden) in a quarry in lowlands. 
Peat restored in quarry void. 

• Contacted Niall Blair (Tarmac, Surveyor) by 
email & phone.  

 
Snabe Quarry, South 
Lanarkshire 

• Examples of management of peat spoil 
(overburden) in a quarry in lowlands. 
Peat stored in bunds and to be 
restored on non peaty ground. 

• Contacted Niall Blair (Tarmac, Surveyor) by 
email & phone.  

• Site observations from EnviroCentre 
[27/01/2011]. 

Wind Prospect Sites • General peat spoil management 
practice. 

• Contacted Colin Aimers (Wind Prospect, 
General Manager - Civil Engineering Services).  

• Obtained basic site information (incl. peat 
spoil) for five wind farms. 

Novar Windfarm, 
Ross-shire 

• Example of re-use of peat spoil on an 
early wind farm site (incl. ecological 
survey 5 years after construction). 

• Information extracted from Dargie, 2004. 

 

                                                                 
1 Available for download from: http://www.vikingenergy.co.uk/downloads.asp.  Accessed 9th of May, 2011. 

http://www.vikingenergy.co.uk/downloads.asp
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1.4 Key terminology 

Peat: A dark ‘spongy’ soil with high organic matter content.  It consists of partially decomposed organic 
material formed in areas of permanent waterlogging.   

Peatland: An area with a naturally accumulated peat layer at the surface.  This includes sites with natural 
or semi-natural vegetation and areas converted to agriculture or forestry or used for peat extraction.  
The main groups of peatland in Scotland are fens and bogs.   

Mire: A peatland where peat is currently forming and accumulating. 

Fen: A peatland which receives water and nutrients from the soil, rock and groundwater as well as rain 
and/or snow.  Fens are dependent on surface and groundwater and are protected under the Water 
Framework Directive (WFD) and the Water Environment and Water Services (Scotland) Act 2003 
(WEWS).  

Bog: A peatland which receives water solely from rain and/or snow falling on its surface.  This water is 
acidic and contains very few minerals, and consequently rain-fed acid bogs support a less diverse range 
of vegetation than fens.  There are two main types of bog in Scotland, blanket bog (typically in uplands) 
and raised bog (typically in lowland wetlands).  SEPA does not regulate water related activities on raised 
or blanket bogs directly, but manages impacts on the downstream water environment and associated 
wetlands through WEWS (2003).  This report mainly considers this type of peatland. 

Peat spoil: For the purposes of this report, peat spoil is used to represent the peat excavated during 
development and construction projects upon peatland.  In some circumstances and depending upon 
discard intentions and options, the peat spoil will require to be considered as a waste and thereafter 
managed within the legal framework applicable in Scotland.  Where properly managed within the waste 
framework, the hierarchical options dominate and waste prevention is the most favored option. 
Determination of ‘waste cases’ is a matter for SEPA and the waste producer to determine on a case and 
site specific basis. 

Restoration: Ecological restoration is the process of assisting the recovery of an ecosystem that has 
been degraded, damaged, or destroyed. 

Re-use: Any operation by which products or components that are not waste are used again for the same 
purpose for which they were conceived. 

Recycling: Any recovery operation by which waste materials are reprocessed into products, materials or 
substances whether for the original or other purposes.  It does not include energy recovery or 
reprocessing into materials that are to be used as fuels or for back-filling operations.  

Disposal: Any of the operations listed in Part II of Schedule 4 of the Waste Management Licensing 
(Scotland) Regulations 2011, and any other operation relating to waste which is not recovery even 
where it has as a secondary consequence the reclamation of substances or energy, and any reference to 
waste being disposed of is a reference to its being submitted to any such operations.  
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2 AN OVERVIEW OF PEAT & ASSOCIATED ISSUES 

2.1 The function and properties of peat 

2.1.1 Natural development, form and function of peat 

Peat development occurs where the rate of production within a wetland ecosystem exceeds in the rate 
of decomposition so that over time, there is a gradual accumulation of organic material.  The three key 
attributes that are typical of many peat bogs and result in the accumulation of peat are: 

• Permanently waterlogged conditions; 

• Low nutrient levels; and 

• Low pH (or acidic conditions). 
 
These key attributes are a consequence of the peatland vegetation’s biology and especially, that of the 
bog-mosses or Sphagnum species.  These plants are capable of storing large volumes of water.  Their 
mode of nutrient capture effectively strips nutrients from the already depleted rainwater upon which 
they generally subsist, and this process results in acidification.  As a consequence of these unique, 
biological attributes, the bog-mosses effectively engineer the environment in which they live so that 
despite their diminutive stature they are capable of blanketing entire landscapes to a considerable 
depth (for example peat depth in Scotland can be up to 12m).  Their biology is also largely responsible 
for the ecosystem services for which peatlands are noted. 
 
In bogs the greatest biological activity takes place in the living, upper peat layer whose depth is variable 
but it is generally around 30cm thick.  This layer is known as the ‘acrotelm’ and it can be distinguished by 
the spongy appearance of the living or partially moribund plant material, its fibrosity and its relatively 
open structure.  Matter that is produced in this layer is gradually incorporated through the upward 
growth of the acrotelm into the underlying peat of the ‘catotelm’.  The catotelm may be several metres 
thick and it is defined by its permanently waterlogged condition.   
 
The permeability of catotelm peat is generally low, leading to low groundwater flows.  Any significant 
flow typically occurs through peat pipes which form in some areas of blanket peat.  
 
The maintenance of permanently saturated conditions throughout the year is required for restoration of 
bog habitat and for actively peat forming bog habitat to establish and sustain itself in the long term.  This 
hydrological regime is key for the restoration to an active bog system and typically requires a stable 
water table at or very close to the surface.  The full establishment of a suitable acrotelm helps to 
stabilise hydrological conditions (e.g. control evaporation during dry periods).  
 

2.1.2 The properties of peat in an engineering context 

Peat has a very high carbon content (90-95% for dry peat), high fibre content, low density, relatively low 
shear strength (i.e. low stability particularly in the case of catotelm peat), and typically a high water 
content (90%).   
 
As a consequence of these characteristics, it has poor physical properties for use as an engineering 
material, with limited alternative re-use options. 
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2.1.3 Ecosystem services of peatlands 

Peatlands have been recognised as providing crucially important ecosystem services.  Peatlands are of 
national and international importance for provision of food and fibre, water supply, climate regulation, 
maintenance of biodiversity, as well as provision of opportunities for recreation, inspiration and cultural 
heritage. The main ecosystem services provided by peatlands in the UK are summarised in Table 22. 
 

Table 2: Peatland ecosystem services 

Service Description 

Provisioning services  Result from products being obtained from ecosystems:  
• Rough grazing (blanket bog peats) and agriculture (fen peats). 
• Freshwater. 
• Milled peat (especially from lowlands) for e.g. soil improvement/ growing medium for 

horticulture.  
Regulating services  Benefits from regulation of natural processes: 

• Soil carbon storage (vastly exceeds carbon stored in woodland vegetation in the UK). 
• Fine balance of greenhouse gas sequestration and emission. 
• Role in water regulation, affecting water quality and flood regulation. 

Cultural services  Non-material benefits:  
• Largest tracts of unfragmented landscapes. 
• Major tourist destination for countryside recreation. 

Supporting services  Services that are necessary for the production of all other ecosystem services:  

• Biodiversity of peatlands: underpins the above services. 
 
One of the ecosystem services for which peatlands are noted is the sequestration of carbon dioxide.  
This is a consequence of the fixation of carbon within the plant tissues (primarily) that are preserved 
within the peat.  The ongoing accretion of peat means that peatlands are especially effective at storing 
carbon in comparison to the more publicised forests where, once a certain mass has been attained by 
the trees and associated plant species, carbon is cycled rather than accumulated.  However, it is 
necessary to balance peatland carbon sequestration against the production of methane, a much more 
potent greenhouse gas that is produced within permanently waterlogged peat layers as a consequence 
of anaerobic respiration.  This may be slowly released from the peatland naturally or much more rapidly, 
when extraneous factors, such as excavation, drainage, cutting and/or development intervene. 
 
The water balance of peatlands is also significant because they function as a water store, buffering flows 
and because they dominate the wet, upland catchments from which drinking water is generally 
collected in the UK.  The base flow within many watercourses is maintained by the water released from 
peatlands and there is capacity for short-term water storage following high rainfall events.  However, 
this storage capacity is limited to the level of the living peat layer and can vary with peat condition. 
 

2.1.4 Factors impacting peatlands and ecosystem services 

The maintenance of peatland function and ecosystem services is primarily dependent upon the 
persistence of a water table at or close to the surface vegetation.  Such conditions prevail when the 
water supply is approximately equal to or greater than the rate of water loss which may be exacerbated 

                                                                 
2 Bonn et al (2009). Ecosystem services of peat – Phase 1. Defra project code: SP0572 
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by drainage and/or cutting or excavation. When dewatering occurs, through disturbance of the peatland 
or excavation and storage of the peat, oxygen is able to enter the peat pore space and this increases the 
rate of decomposition that is otherwise retarded by the naturally waterlogged, anaerobic conditions. 
This process permanently changes the physical properties of the peat resulting in the following: 

• Loss of physical structure and porosity; 

• Release of nutrients; and the 
• Release of carbon dioxide and other greenhouse gases, especially methane. 

 
These changes in peat structure can then result in the following effects: 

• Alterations to the vegetation composition (along with the loss of water); 

• Reduction of the storage capacity and buffering of variations in the water table; 
• Increased rates of erosion as a consequence of changes in the vegetation cover and loss of 

peat structure; 
• Reduced sequestration of carbon from the atmosphere along with the release of carbon 

dioxide and other greenhouse gasses. 
 
Further potential impacts to peatlands and their ecosystem services arise from changes to the supply of 
nutrients and the maintenance of a low (acidic) pH.  Atmospheric deposition or increased rates of 
decomposition of the peat are the main sources of increased nutrients within peatlands.  This can result 
in a decrease in the rate of peat accumulation and changes in the vegetation composition that reduce 
the sequestration capacity.  
 

2.2 Peatlands – pressures & issues  

The variety and extent of peatlands throughout the world has resulted in a significant diversity of species 
that are in many cases unique to the habitat on account of the prevailing waterlogged, acidic and 
nutrient-poor conditions that promote the preservation of plant remains and ultimately, the 
accumulation of peat. This peat resource has traditionally been exploited as a low grade fuel and the 
habitat itself for agricultural purposes. Over the last few decades, the remaining peatland resource has 
come under additional pressure for developments such as housing, quarries and wind farms.  
 
A number of environmental and public safety issues are associated with the disturbance of peat, 
including: 

• Degradation of habitats and species populations (including protected & designated 
habitats/species); 

• Peat landslides (i.e. risk to human health, water quality and infrastructure); 
• Carbon losses from degraded/ dewatered peat; and 
• Impacts on the water environment (such as increase in organic matter content, discolouration 

and alteration of drainage patterns). 
 
Construction works in peatland (e.g. wind farms, residential and industrial developments, mining/ 
quarrying, roads, pipelines) may require the excavation of significant volumes of peat.  Due to the nature 
of peat (i.e. high moisture and organic matter content, poor structural characteristics and the fluid 
nature of some peat material), there is normally a limited scope for the re-use of peat spoil within a 
development.  This can result in peat spoil being regarded as waste in law, which in turn can lead to the 
requirement for authorisation or permits from SEPA for its management. 
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2.3 Peat management and the waste hierarchy 

The ‘waste hierarchy’ sets out the principles of waste management [See Waste (Scotland) Regulations 
2010, Waste Framework Directive 2008/98/EC and Waste Management Licensing (Scotland) 
Regulations 2011].  From more to less preferred means, the hierarchy is: 

a. Waste prevention; 
b. Preparing for re-use; 
c. Recycling; 
d. Other recovery (including energy recovery); and 
e. Disposal.   

 
According to the SEPA Regulatory Position Statement, the best management option for developments 
within peatland areas is to prevent the generation of peat spoil and where this is an unavoidable 
consequence of the development, to reduce the volume of the excavation.  In such situations, SEPA 
encourage the re-use of any suitable peat spoil.  A peat management plan should be written to clearly 
present any re-use options with full justification. 
 
The re-use of suitable peat on development sites can include its incorporation into the infrastructure, 
such as for trackside dressing.  This does not necessarily lead to restoration of the bog habitat, as 
saturated conditions may not be maintained.  Off-site uses are less preferable but it is important to 
assess the likely impacts and present evidence to support any conclusion that off-site uses will not result 
in a greater environmental impact.  
 
The final option in the waste hierarchy is the disposal of the peat on or off-site which is complicated by 
its nature, particularly its low tensile strength and high water content.  If these factors combine to result 
in liquid like properties, then additional measures are required to ensure that it is ‘solidified’ prior to 
disposal.  
 
Some examples relevant to the management of peat are provided in Table 3. 
 
The use of peat as fuel and recycling options are limited by the quality of the peat removed and also by 
its quantity and timing of the supply. This very much complicates the entrance of any development-
related, peat spoil into the relevant markets and in general, except in special, local circumstances, limits 
the viability of these approaches. 
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Table 3: Peat spoil management and the waste hierarchy 

Waste hierarchy Examples relevant to peat spoil management 

a. Waste prevention 
 

• Avoid excavation in areas of peat. 

• Locate construction elements in areas of shallow peat if peat cannot be 
avoided. 
• Use of floated roads (instead of cut & fill). 
• Piled foundations in deep peat. 

b. Preparing for re-use • Backfill foundations. 

• Dressing of road margins (if necessary). 

• Restoration of peatland habitats (along with suitable hydrological conditions). 
• Reinstatement of peat in areas of temporary works after construction phase.  

• Erosion control using ‘sandbagged’ peat. 

c. Recycling • Horticulture (as a soil improver or potting medium; typically some kind of 
treatment would be required e.g. dewater, dry, mill). 
• Bedding material for livestock (with treatment) 

• Filtration treatment 

• Bio-remediation of chemical and oil spills 

5. Other recovery  • Use of peat as fuel (domestic or commercial; typically requires treatment of 
peat e.g. drying). 

6. Disposal • Landfilling.  
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3 THE LEGISLATIVE AND POLICY CONTEXT 

3.1 Legislative context 

Peatlands in Scotland are protected by legislation and a number of national initiatives including the UK 
Biodiversity Action Plan, the EC Habitats Directive, the Water Framework Directive, the Scottish Land 
Use Strategy, the Scottish Government's discussion paper on the Management of Carbon-Rich Soils, the 
Scottish Soils Framework and the Climate Change Act.   
 

3.2 Peat management  

SEPA has a statutory and legislative duty to ensure that where peat spoil is generated by construction 
that it is stored, re-used, treated or disposed of correctly. These activities may require authorisation or 
permits from SEPA.  SEPA’s policy on the management of peat spoil is set out in SEPA Regulatory 
Position Statement – Developments on Peat (2010).  Some of the key points in this document are: 

• Prevention:  The best management option for peat spoil is to prevent its production.  
Developments on peat should seek to minimise peat excavation and disturbance to prevent 
the unnecessary production of peat spoil.  

• Re-use:  Developers should attempt to re-use as much of the peat produced on site as is 
possible.  The fact that materials have a potential re-use within the site boundary is not 
sufficient in itself to say that they are not waste. For example, where there is no justified 
requirement or demonstrable need for the peat to be used or it is clearly not suitable for the 
identified use, it will likely be classed as a disposal operation, and the proposed activity will 
require authorisation from SEPA accordingly.  SEPA will seek to ensure that there are no risks 
to the environment or human health associated with the proposed activities and will identify 
any regulatory requirements that would affect such activities. 

 
SEPA is currently working with Scottish Renewables to develop further guidance on the use of peat on 
development sites. 
 

3.3 Waste  

Where peat does not have a genuine, identified and legitimate re-use it is likely that the peat will be 
classified as a waste material.  This study seeks to determine which re-use techniques are appropriate.  
Further guidance on making a determination as to whether peat spoil is waste or not can be found in the 
SEPA guidance documents ‘Is it Waste?’ and ‘The supplementary guidance to “Is it waste”’ (both 
available on the SEPA website3).  Ultimately the question of whether not a material is waste depends on 
a complex assessment of European and national legislation and case law. 
 
The main waste legislation relevant to the management of peat spoil are: 

• Environmental Protection Act 1990 (as amended); 

• Landfill (Scotland) Regulations 2003 (as amended); and 
• Waste Management Licensing (Scotland) Regulations 2011. 

 

                                                                 
3 http://www.sepa.org.uk/waste/waste_regulation/is_it_waste.aspx  

http://www.sepa.org.uk/waste/waste_regulation/is_it_waste.aspx
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Some activities involving waste materials are exempt from licensing if they meet the requirements 
detailed in Regulation 17 of the Waste Management Licensing (Scotland) Regulations 2011. Although an 
activity may be exempt from waste management licensing, it is still subject to statutory controls to 
prevent environmental pollution and harm to human health. 
 
Exemptions relevant to peat spoil management are those covered by Paragraph 7: The treatment of 
land for agricultural benefit or ecological improvement; and Paragraph 9: The reclamation or 
improvement of land.  Ecological improvement might in this context involve maintaining or providing 
new habitats for wildlife, or developing existing habitats to support greater biodiversity.  Paragraph 9 
can be applied only where: 

• Waste is used for the purpose of reclamation, restoration or improvement of land; 

• Thickness of waste does not exceed 2 metres; and 
• Volume of waste does not exceed 20,000m3 per hectare. 

 

3.4 Water environment  

The Water Environment and Water Services (Scotland) Act (WEWS) 2003 and its associated regulatory 
framework (The Water Environment (Controlled Activities) (Scotland) Regulations 2011 (CAR)) protect 
wetlands directly dependent upon surface and ground water bodies from the effects of abstractions, 
impoundments, pollution and engineering.  SEPA has a legal duty to protect and monitor wetlands and 
to regulate these activities.  This level of protection is restricted to wetlands that are directly dependent 
upon surface or groundwater bodies (such as fens, reedbeds and wet woodland) and does not include 
rainwater dependent wetlands such as peat bogs.  However, SEPA is required to ensure that any 
activities on rain-fed peat bogs (including the use or disposal of peat spoil) do not impact the 
downstream water environment or other sensitive ecology receptors (such as groundwater dependent 
wetlands or protected species).  
 
SNH has a legal duty for Natura 2000 sites to ensure the conservation of any notable species that are 
threatened by the development of peatland areas and also for the protection of rainwater fed peatland 
systems, i.e. raised and blanket bogs.   
 

3.5 Flood risk management  

Blanket bog is a common habitat in the head waters of Scottish rivers and water flow through this can 
influence natural flood management under Flood Risk Management (Scotland) Act 2009.  Peat spoil 
management can have an impact on flood risk as it could affect storage capacity at a catchment level 
(e.g. ditch blocking using peat spoil can lead to an increase in the storage capacity).   
 

3.6 Carbon storage 

The Scottish Planning Policy4 states that where peat and other carbon rich soils are present, applicants 
(e.g. developers) should assess the likely effects associated with any development work.  Measures need 
to be put in place to ensure that the development does not lead to significant drying or oxidation of peat 
through development of infrastructure, drainage channels or re-use of peat spoil.  SEPA provides 

                                                                 
4 Scottish Government (2010). Scottish Planning Policy. 
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technical advice to the Scottish government on the carbon savings calculator used for wind farms 
covered by Section 36 of the Electricity Act (over 50MW).5 
 

3.7 Peat slide risk 

Development in peatlands can be affected by or cause peat landslides which can also affect other 
infrastructure, terrestrial and aquatic habitats, and water quality.  The Peat Hazard and Risk Assessment 
Guide6 provides best practice methods to identify, mitigate and manage peat slide hazards and 
associated risks in respect of  Section 36 consent applications for electricity generation projects in 
Scotland.  The management of peat spoil should also be covered in these assessments (e.g. where used 
in borrow pits or trackside). 

                                                                 
5 D. Nayak, D. Miller, A. Nolan, P. Smith & Jo Smith (2008).  Calculating carbon savings from wind farms on Scottish peat lands – A 
new approach.  
6 Scottish Government (2007). Peat Landslide Hazard and Risk Assessments: Best Practice Guide for Proposed Electricity Generation 
Developments 
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4 RE-USE OF PEAT SPOIL FOR RESTORATION 

4.1 Literature based evidence 

The potential re-usability of peat spoil is to a certain extent dependent upon the quality and quantity of 
the peat that is extracted.  In order to maintain the usability of the peat it is important that the integrity 
of the peat layers is maintained to preserve their respective qualities.  This includes ensuring that the 
upper living layer of peat (acrotelm) is stored separately and that the mineral substrate upon which the 
peat rests is not incorporated.  The inclusion of a mineral fraction may alter the nutrient status and 
drainage characteristics of the peat and this may ultimately favour the colonisation of inappropriate or 
‘weedy’ species, especially if small islands of mineral substrate are left exposed within the spoil.  
Although these ‘weeds’ may well be overwhelmed in time by the peatland species, this is dependent 
upon appropriate management of the peat spoil environment and if this is not the case, then the ‘weed’ 
species will have gained a foothold that will facilitate their further spread. 
 
Separate storage of the acrotelm is a potentially significant means of encouraging the rapid regeneration 
of peatland vegetation across areas of exposed peat. This is because it contains viable propagules in the 
form of living plants, seeds, bulbs/bulbils and rhizome fragments etc. and because it will retain a degree 
of function as an appropriate substrate for their regeneration or germination. This has been 
demonstrated at a number of peatland restoration sites, especially in continental Europe7  
 
Re-growth of peat bog can only be achieved if appropriately waterlogged, nutrient-poor and acidic 
conditions are maintained.  However, in relatively dry situations, it is possible and desirable to restore 
heath vegetation which includes many distinctive floral elements in common with more wet peatland 
vegetation.  The establishment of heather from turves or seed is especially appropriate in such 
circumstances with grass seed being applied at the same time to rapidly provide a cohesive vegetation 
cover to reduce the potential for erosion to take place (thereby inhibiting the establishment of 
vegetation and with the potential of undesirable environmental impacts).  Typical heathland grass 
species should be sown and if required, more agricultural species may also be sown as a nurse crop to 
rapidly stabilise the peat surface.  Such ‘nurse species’ will typically be lost from the vegetation as more 
typical peatland species establish and become more competitive in conditions that are ultimately more 
conducive to their growth (than that of the faster-growing, more nutrient-demanding ‘nurse species’). 
However, any choice of nurse species must be carefully considered and needs to clearly take account of 
any other management that may be planned for the site (e.g. grazing). 
 
If conditions are appropriately waterlogged with the water table at or above the peat surface for most of 
the year then bog-mosses (Sphagnum) may be established.  This may be achieved most effectively by 
introducing propagules by either sowing disaggregated turves or plants because of the potential for re-
growth from bog-moss fragments alone.  Such material can be recovered from the uppermost layer of 
the peat spoil or from stands of vegetation that are not directly affected by the development.  In this 
latter case, samples should be taken from small, scattered areas to prevent the degradation of one 
particular area. 
 

                                                                 
7 Smolders, A.J.P. et al.  2002. Peat bog restoration by floating raft formation: the effects of ground water and peat quality.   Journal 
of Applied Ecology 39: 391-401. 
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4.1.1 Environmental issues & benefits associated with the management of peat spoil 

There are a number of potential issues which are directly associated with the management and re-use of 
peat spoil. The key potential issues and benefits are summarised in Table 4. 

 
Table 4: Key issues & benefits associated with peat spoil  

Service Potential issues  Benefits 

Provisioning 
services  

• Negative impacts on livestock (safety, 
access): Peat re-use (e.g. backfill of borrow 
pits, spreading) can result in areas of 
‘sloppy’ peat and ditch-blocking can result in 
deeper water, which could in certain 
circumstances pose a risk to livestock (i.e. 
drowning).   

• Freshwater provision:  Peat re-use could 
have a negative impact on water quality (i.e. 
discolouration, dissolved carbon, suspended 
solids) especially if located in proximity of 
surface or ground water bodies.   

• Restoration of peatland through appropriate 
re-use of peat spoil can have a positive 
impact on water quality. 

• Fibre: peat (especially lowland peat) could 
be recycled for soil improvement (e.g. 
agricultural use).  

• Source of energy: Peat can be used for 
energy generation. 

Regulating 
services  

• Carbon storage & sequestration: 
Inappropriate re-use of peat spoil could lead 
to carbon release through oxidation. 

• Water quality/ quantity:  impact on water 
quality as described above.  

• Carbon storage & sequestration: 
Appropriate re-use of peat spoil could lead 
to carbon sequestration through peat 
growth. 

• Water quality/ quantity:  impact on water 
quality as described above. The re-use of 
peat spoil can increase the storage capacity 
of a catchment (e.g. blockage/ ditch-
blocking). 

Cultural services  • Human health (safety, access): As described 
for livestock, areas of ‘sloppy’ peat and 
ditch-blocking associated with the re-use of 
peat spoil can pose a risk to human health 
(farmers, hikers, wind farm personnel).  In 
some cases, risky/ unstable areas need to be 
fenced off.  

• Landscape: Some peat spoil (always finished 
with peat turves) can be re-used to 
minimise any visual impacts of a 
development (e.g. verge dressing, banking, 
bunds). 

Supporting 
services  

• Biodiversity: Inappropriate re-use of peat 
spoil can have negative impacts such as loss 
in diversity and growth of ruderals and 
trees. 

• Biodiversity: Appropriate re-use of peat spoil 
can have positive impacts such as ecological 
restoration. 

 

4.1.2 Established uses of habitat management using peat spoil 

Established uses for peat spoil off-site are often limited by the quantity, availability, location and 
unpredictable quality of the peat.  This limits its entrance into the commercial market for fuel or 
horticulture, for example, because the existing, major suppliers already have their own sites for mining 
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where they can be assured of a known quality and quantity of peat.  As such, the existing uses for peat 
spoil relate primarily to its use in conservation and/or construction, and particularly, the restoration of 
the sites from which it has been removed. 
 

 Habitat creation 

The literature search and the evidence from case studies has so far found limited uses for peat spoil in 
the creation of habitats, where environmental and/ or ecological benefits can be generated..  The only 
established, significant role is in the use of peat as a filter and/or rooting medium within reconstructed 
wetlands that are employed to treat waste water. Within such systems, the peat may supply the 
following benefits8: 

• Physical filtration; 
• Denitrification; 

• Bacterial disinfection; 

• Stripping of nutrients and heavy metals; and 
• Aerobic microbiological conversions. 

 
Such wetland types are generally rather small and at present, they offer only a limited capacity for the 
re-use of peat spoil.  They are also typically dominated by just one or a small number of highly 
productive plant species so that they offer limited structural and biological diversity in relation to that of 
the original, peatland habitat. 
 

 Habitat restoration 

The restoration of lowland raised bogs has been successfully undertaken over the past few decades by 
following the simple dictum of “just add water”. This has been effective because reversal of the drainage 
to which these sites have been subjected has resulted in a very positive response by the vegetation with 
the damming of drains. Vigorous regeneration of the vegetation can often be in evidence within just one 
or two seasons. In some circumstances, the damming of drains has also been supplemented by 
landscaping of upstanding areas of peat to be closer to the newly established water table.   
 
The dams that have been created to hold water within the drains are usually constructed from wood or 
plastic, sometimes with the incorporation of peat spoil. This is because the former materials are 
stronger, more watertight and more durable than the peat which, in advanced stages of decomposition, 
can lack the necessary cohesiveness, especially if it has been allowed to dry. However, pure peat dams 
have been successfully employed on level sites where the water flow within the drains is minimal and 
the drains are not especially wide (approximately 1.5 m).  In these instances, moderately humified peat 
that retains some inherent structure and water retention capacity and that has a low pore volume is 
used. To ensure the longevity of the dam, a cohesive, vegetated turf is placed on top to protect the 
underlying peat from precipitation and spill-over that may otherwise cause erosion. 
 

                                                                 
8 Couillard, N.  1994.  The use of peat in wastewater treatment.  Water Research 28: 1261-1274;  Kalmykovaa, Y. et al.  2008.  
Adsorption of Cd, Cu, Ni, Pb and Zn on Sphagnum peat from solutions with low metal concentrations.  Journal of Hazardous 
Materials 152: 885-891;  Dotro, G. et al.  Treatment of chromium-bearing wastewaters with constructed wetlands.  Water and 
Environment Journal 2010: 241-249. 
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Such dams are generally created from peat that is excavated specifically for the purpose in close 
proximity to the dam. This is because the large mass of the necessarily, waterlogged peat makes its 
transport over long distances difficult across treacherous, peatland habitat. In addition, the bog 
vegetation may be subject to pressure-related damage, especially if a number of passes are required to 
be made.  Furthermore, the underlying peat may be compacted and rutted with consequent changes to 
the drainage patterns. Both of these effects are undesirable if the ultimate aim is conservation and/or 
regeneration of the peatland habitat. 
 
In comparison to restoration of the relatively accessible and level raised bog sites discussed above, the 
use of peat in the restoration of frequently remote, exposed and topographically complex blanket bog 
habitat is still at a very early stage of development. In many instances, the main concern is to protect the 
exposed, in situ peat from undergoing further erosion as well as reducing impacts on peatland habitat 
extent and quality. In the same way, the introduction of a large mass of non-cohesive, peat spoil could 
pose significant problems for downslope habitat and within waterbodies were it to become mobilised.  
As such, restoration techniques on blanket bog generally involve the use of artificial materials to 
function as dams or as surfacing to prevent peat erosion/and or to facilitate the colonisation and or 
spread of vegetation9. 
 
A single, experimental trial of the use of peat as a substrate for the restoration of heathland on arable 
soils has been undertaken10. In this experiment, a layer of peat was deposited across the arable soil 
effectively isolating the latter from the eventual rooting zone of the plants that were to be encouraged.  
In line with expectations, heather and grasses regenerated vigorously upon the acidic, nutrient-poor 
substrate so created. However, the release of nutrients associated with decomposition of the 
dewatered peat may equally facilitate the colonisation of ‘weed’ species that can then dominate in the 
absence of ongoing management. 
 

4.1.3 Potential or pending trials of the uses of peat spoil for habitat management 

As has already been indicated, only limited application of peat spoil to the creation of habitat has been 
undertaken. The examples presented in Table 5, demonstrate some of the ways in which peat spoil has 
been re-used. 
 
Water vole burrowing habitat has been created using peat spoil through the creation of small bunds in 
which they may burrow. This action was undertaken as part of a wider scheme to create a network of 
clear water ponds and related habitats for freshwater wildlife at Eye Landfill, Peterborough11. Peat was 
also incorporated into the sand and gravel substrates on the site in order to create a degree of physical 
diversity that will eventually be reflected in the diversity of the vegetation communities that 
subsequently establish. 
 

                                                                 
9 Evans, M.  Allott, T., Holden, J., Flitcroft, C.  & Bonn, A.  2005.  Understanding gully blocking in deep peat .  Moors for the Future 
Report No. 4.  Available for download from www.moors forthefuture.org.uk.  Accessed 2 May, 2011. 
10 Dunsford, S.J., Free, A.J. &Davy, A.J.  1998.  Acidifying peat as an aid to the reconstruction of lowland heath on arable soil: an 
experiment.  Journal of Applied Ecology 35: 660-672. 
11 Millennium Ponds Project 2010 Pond complex creation at Eye Landfill, Peterborough.  Available for download from: 
http://www.pondconservation.org.uk/OneStopCMS/Core/CrawlerResourceServer.aspx?resource=36D041D8-D9FF-4D2E-8E06-
C87A174678C4&mode=link&guid=e8bddd89739542f3b74ec33ad9ad490c.  Accessed 2 May, 2011. 

http://www.pondconservation.org.uk/OneStopCMS/Core/CrawlerResourceServer.aspx?resource=36D041D8-D9FF-4D2E-8E06-C87A174678C4&mode=link&guid=e8bddd89739542f3b74ec33ad9ad490c
http://www.pondconservation.org.uk/OneStopCMS/Core/CrawlerResourceServer.aspx?resource=36D041D8-D9FF-4D2E-8E06-C87A174678C4&mode=link&guid=e8bddd89739542f3b74ec33ad9ad490c
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Some attempts have been made to create habitat by depositing peat spoil into mineral borrow pits. 
Unfortunately, without a well-defined, specific aim or plan, or drainage, the end result of this practice 
can be a dangerous quagmire that appears to be stable underfoot, however could overflow its confines 
during high rainfall/snow melt events.  As such, without careful planning or management, this approach 
is inappropriate as it poses a hazard to human and livestock health and safety and additionally, a threat 
to the wider environment through the potential, uncontrolled release of peat slurry.  The guidance 
currently being developed with Scottish Renewables aims to set out what would be required in terms of 
that careful planning and management. 
 
Such an approach, however, does hold some promise with clearly-defined aims and initial conditions 
that should be established and adhered to from the outset of the design to avoid the simple creation of 
an on-site landfill.  It may be possible to create an open water habitat overlying the peat spoil with the 
aim of producing a floating raft of bog-moss (Sphagnum) or basin fen vegetation. This will ensure the 
following functions: 

• The presence of open water will inherently signpost the potentially dangerous nature of the 
construction more effectively that the appearance of an apparently firm, peat slurry; 

• It will ideally, support a floating raft of vegetation; 
• It will maintain the appropriate waterlogged, anaerobic conditions to ensure preservation of 

the stored peat; 
• The depth of open water above the stored peat will buffer any changes in the water supply 

thereby ensuring: 
o Preservation of the peat; 
o Maintenance of the hydrological conditions on which the floating vegetation raft is 

dependent. 
• In the event of high rainfall or other related, precipitation events, water shall be decanted from 

the basin, rather than peat slurry. 
 
The initial aim of developing a borrow pit that will eventually support the created habitat, is to establish 
a basin-like profile that mimics the natural setting for the development of peatlands (especially basin or 
kettle-hole mires).  This may be achieved through excavation and/or the creation of impervious bunds or 
a combination of both of these approaches. A further key requirement is a source of water which will 
provide the necessary supply of a suitable (nutrient-poor, neutral to acidic) quality.  Peat may then 
deposited within the borrow pit to within 0.5-1.0m from the eventual waterline.  It should be noted that 
this method is only appropriate if the initial aim is to potentially create, support or establish a habitat.   
 
The introduction of catotelmic peat will serve as a propagule source and potentially as a substrate for 
the developing plants according to its pore space and ability to float12. This is important because, due to 
the anticipated turbidity of the open water, colonisation of plants from the bottom of the water column 
is not anticipated.  Ultimately, the aim is to create a system that is self-sustaining, that sequesters carbon 
dioxide and that retains the carbon already stored within the peat.   
 

                                                                 
12 Tomassen, H.B.M, Smolders, A.J.P, Van Herk, J.M., Lamers, L.P.M. & Roelefs, J.G.M  2003.  Restoration of cut-over bogs by floating 
raft formation: an experimental feasibility study.  Applied vegetation Science 6: 141-152. 
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4.1.4 Recycling 

Peat may be stabilised by mixing it with a cement or slag binder (with examples of mixing rates being 
around 225kg per cubic metre)13.  This offers the potential for use as an engineering material, creating 
roads without the need to excavate and dispose of large quantities of peat or to acquire and transport 
large quantities of aggregate.  However, this technique can present a number of issues such as the 
mobilisation of the incorporated materials within the peatland and to the degradation of the habitat 
through changes in the supply of nutrients and acidity in particular.  Therefore, this is not considered a 
viable option given the likely environmental impacts, such as the introduction of alkaline cement into an 
acidic environment. 
 

4.1.5 Disposal 

Identifying valid and appropriate re-use options (and associated preparation for re-use options) for peat 
spoil should be planned within the overall design concept of the construction project.  The aim should 
be to avoid any disposal since it is the least preferred option under the waste hierarchy and would, as a 
minimum, require a valid legal permission (usually a PPC permit).  There are limitations of any re-use 
qualified by assurances that the activity and quality/quantity of material is actually suitable for the 
intended use.   
 
A number of methods for the re-use and preparation for re-use of peat spoil have been proposed or 
utilised.  Foremost amongst these, in terms of current practice, is the spreading of peat across the 
peatland surface to either dress the margins of tracks or more simply to dispose of the peat that has 
been excavated.  Both of these methods suffer from the same drawbacks because they deposit peat 
above the water table and result in marked, irreversible changes to the peat through oxidation and 
decomposition (in the absence of waterlogged conditions). The consequences of this activity are: 

• The establishment of weedy, non-peatland species in the worst case scenario or less 
significantly, the colonisation of peatland species at the drier end of the spectrum with the 
establishment of an assemblage approximately akin to heath vegetation; 

• The loss of carbon and release of nutrients from decomposed peat; 
• The loss of carbon sequestration from areas of peatland vegetation that are smothered; and 

• The potential mobilisation of large volumes of peat across peatland surfaces downslope or into 
waterbodies during high rainfall or related events. 

 
Some of these problems are exacerbated through the spreading of highly decomposed, catotelmic peat 
that is not necessarily cohesive, with the risk of its removal/mobilisation by high rainfall events and 
additionally, it may form a hard, compacted surface upon drying.  A much better approach is the use of 
acrotelmic peat that contains still living vegetation and whose generally fibrous and open-pored nature 
will resist mobilisation or compaction.  In addition, the presence of viable propagules means that 
vegetation may rapidly re-establish with self-selection of the most appropriate species for the drier 
conditions in which it is deposited.  This method is only viable for bare peat areas and the sides of tracks 
(where necessary).  
 
                                                                 
13 Viking Energy Partnership 2009.  Viking Wind Farm Technical Appendix 14.4: Estimated peat extraction volume and potential 
reuse options.  Available for download from http://vikingenergyfiles.opendebate.co.uk/files/Appendix-14.4-Peat-Volumes-and-
Reuse.pdf.  Accessed 2 May, 2011. 

http://vikingenergyfiles.opendebate.co.uk/files/Appendix-14.4-Peat-Volumes-and-Reuse.pdf
http://vikingenergyfiles.opendebate.co.uk/files/Appendix-14.4-Peat-Volumes-and-Reuse.pdf
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An alternative and unproven method is storage of the peat in a terraced mass above ground level, 
covered in native vegetation and irrigated if natural rainfall is insufficient to keep it wet enough to 
prevent its decomposition. This is approach is to be trialled at Total’s new gas plant at Sullom Voe on 
Shetland with the intention of then replacing the peat during decommissioning of the plant14. This latter 
action is also untrialled and may be adopted by other developments where reliable storage methods 
and containment can be adopted.  It is conducted as a specified activity under a PPC permit and thus 
requirements for storage and monitoring are clearly established. 

 

4.2 Case example evidence 

Case example information was obtained from a number of sources as detailed in Table 1.  This 
information is summarised in Table 5 to show the most relevant information, including points of interest 
of the site, key site characteristics, description of how peat was re-used and benefits and issues 
identified.    
 
Most of the case examples are wind farm sites as this is where the majority of information was available.  
Two quarries have also been included for greater variety.  The raw data provided by site developers and 
operators is presented in Appendix A.   
 
Information on the success of peatland/ habitat restoration has been included where available.  It 
should be noted that this information is very sparse as: 

• Very little monitoring has been carried out on site following reinstatement of peat spoil 
(currently not required by regulators); and 

• Most sites where peat spoil has been re-used are relatively recent and restoration is still in 
process.  

 

                                                                 
14 Refer to http://www.hi-energy.org.uk/HI-energy-Explore/at-the-frontiers-of-technology-and-sustainability.htm for further details.  
Accessed 2 May, 2011. 

http://www.hi-energy.org.uk/HI-energy-Explore/at-the-frontiers-of-technology-and-sustainability.htm
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Table 5: Summary of case examples 

Site & Points of Interest Key Site Characteristics Re-use of Peat Spoil  Benefits or issues identified 

Whitelee Wind Farm, East 
Renfrewshire 
 
Example for multiple re-use of 
peat spoil on a large scale wind 
farm including ecological survey 
for restored borrow pits 2 years 
after reinstatement 
 
(Information from: report by 
MacArthur Green Ltd, 2011 15; 
and field notes from SEPA, 
2009 16) 

• Surface area: 57 km2 
• 140 turbines 
• 86.5 km of tracks 17 
• Peat depth range 1 – 9+ metres 

• Peat cells in borrow pits: 
Borrow Pit B: A ‘peat cell’ was formed with amorphous liquid peat 
borrow pit B with dimensions of 60m x 40m x 10m depth (24,000m3) 
Peat was placed on bedrock, between the rockface and a clay bund. 
Borrow pit M was restored in spring 2009. 
Borrow Pit M: A ‘peat cell’ was formed with amorphous liquid peat 
with dimensions of 30m x 30m x 5m depth (4,500m3). Peat was placed 
in a hollow in clay & gravel infill material.  Borrow pit M was restored 
in autumn 2008.   
In both ‘peat cells’ a geotextile was laid horizontally in 2m lifts for 
stability reasons. The top of the cells was left lower than surrounding 
ground to avoid any peat movement. Where available turves were 
used to dress the surface of the borrow pits. (MacArthur Green Ltd 
2011).  
• Vegetation survey: 
A vegetation survey was carried out to assess vegetation regeneration on 
borrow pits B & M two years after reinstated (March 2011). Both pits were 
found to be hosting key bog plants required for active bog ecosystem, and 
both are considered to show promising signs in regenerating to active bog.  
For successful restoration stable hydrological conditions are required, 
namely that saturated conditions are maintained. (MacArthur Green Ltd 
2011). 
Capping of borrow pits: Other borrow pits were capped with a layer of 
peat 1.5-2 m in thickness (SEPA, 2009).  
• Trackside use:  
15 m wide side of track, raised above track level, up to 1 metre in places 
(probably sunk since placed) (SEPA, 2009). 
• Spreading of peat spoil over mulch: 
A 1-1.5 m thick layer of peat spoil was spread on top of mulched trees (Sitka 
& Lodgepole pine). Surface of peat was colonising well with mineral-based 
vegetation. (SEPA, 2009) 
• Restoration:  
Bog restoration has been carried out on some areas of the site, consisting 
mainly of ditch blocking with peat dams. Early stage within small 5-10 ha 
area of the site (SEPA, 2009). SEPA recommended earlier start of restoration 
in the construction process, utilising downtime when construction cannot 
progress. No further information available. 

Borrow pits: 
• Environmental & ecological benefits would be achieved at borrow pits 

B & M if the functioning bog habitat is restored within the borrow pit. 
Two years of restoration have resulted in positive signs for both 
borrow pits as regards restoring active bog conditions according to 
the growth of soft rush which will act as a shelter and stabiliser and 
the presence of typical bog species, such as Sphagnum, albeit in small 
quantities. A limiting factor at present is the lack of a complete 
acrotelm on the surface of the borrow pits (required for maintenance 
of saturated conditions throughout the year) (MacArthur Green Ltd 
2011).   

• The peat cells were fenced off after completion of works for health 
and safety reasons as it was soft under foot, posing a risk to human 
health. (SEPA, 2009) 

• Borrow pit had initially no distinct outflow, resulting in pooling of 
water.  This was addressed by digging an outfall to reduce water 
ponding, keeping the water table at/near the surface. (SEPA, 2009) 

• There was a bog burst at one of the borrow pits, with peat 
movement from the top of a borrow pit over the brow of the hill 
to track and burn below. This posed a risk to water quality and 
aquatic organisms in a nearby burn. Peat was generally 
contained by the track before it could enter the burn. Boulders 
were placed at the top of the slope to stem peat. (SEPA, 2009) 

• Peat spoil sometimes contains clay and rock; which can affect the 
permeability of water through the peat.  This mixing  affects the type 
of vegetation that will colonise the peat/clay/stone surface.   

Trackside use: 
• The peat verges at 15m width do not provide clear environmental 

benefits and are not considered a suitable re-use method under given 
conditions.  It could lead to unnecessary vegetation smothering. 

Spreading of peat over mulch: 
• Concerns were raised over the stability of the peat.  Peat was washed 

away by rainfall in some areas, causing accumulation of peat in local 
depressions., posing a risk to water quality and human health.   

• The colonising vegetation was dominated by Chamerion 
angustifolium, a tall, ruderal herb that is inappropriate in the context 
of blanket bog or heath restoration. 

• In addition, water was underflowing the peat through the layer of 
mulch.  A complex hydrology was created which is not helping bog 
restoration (SEPA). 

                                                                 
15  Whitelee Wind farm Borrow Pit Assessment, Mac Arthur Green Ltd, 2011. 
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Site & Points of Interest Key Site Characteristics Re-use of Peat Spoil  Benefits or issues identified 

Muirhall Wind Farm, South 
Lanarkshire  
 
Example for construction in 
deep peat (operational) 
 
(Information extracted from 
SEPA site notes (July, 2010) 18) 

• Surface area 2.42 km2 19 
• 6 turbines 20  
• Peat depth: 5-11 m 
• Piling used for turbine 

foundations where peat >5m 
deep, which minimised the 
excavation of peat 

• Volume of peat spoil:  8,900 m3  
surplus to peat required for 
turbine bases and reprofiling 
track edges (estimated before 
construction)  

 

• Trackside use: 
Peat spoil was used to reprofile/finish the edge of access tracks.  Peat was 
applied along tracks, partly over existing vegetation, exceeding 5m width. 
• Turbine bases: 
Peat was used to backfill turbine bases to surrounding ground level. 
• Ditch-blocking:  
The developers originally indicated that a total of 8,900m3 of peat spoil 
would be available for strategic ditch blocking. However, the availability of 
peat then changed due to use of piling, which reduced the need for 
excavating peat.  
• Previous site investigation: 
Site construction work highlighted significant inaccuracies in the original peat 
survey.  

• Trackside:  Peat was applied in areas beyond widths required for 
reprofiling/finishing of the road, where no clear beneficial use was 
provided.  Peat was spread over existing vegetation in some areas, 
which is likely to cause smothering.  In some areas, peat was 
deposited along steeper stretches of tracks, without providing a clear 
beneficial use and posing a risk to water quality in a ditch located 
downgradient.   

• Peat turves were not consistently used for peat reinstatement, leaving 
areas of bare peat, more vulnerable to cracking and drying out.  

• Ditch-blocking: Inappropriate ditch-blocking was observed on site – 
peat was spread across from the track to the ditch. Peat turves were 
not used to bind the surface, leaving peat unstable and exposed to 
erosion by water. 

• Insufficient peat depth data and inadequate consideration of site 
hydrology and peat characteristics resulted in difficult conditions for 
some areas of construction (e.g. road sinking).    

Paul’s Hill Wind Farm, 
Morayshire 
 
Example for borrow pit infilling 
including ecological survey 
5 years after reinstatement 
 
(Information provided by 
Natural Power, 2011 21, 22)  

• Surface area approx. 5 km2 
• 13 km of tracks 
• 28 turbines 
• Habitat: Blanket bog 

• Borrow pit infilling, capping: 
Borrow pit has been backfilled with peat to give gentle slope blending with 
surrounding ground in September 2006 (area of 5.1 ha).   No  further design 
information was supplied.  
Peat turves and seed-bank peat were used  at the surface to encourage 
restoration. Peat turves were stored inadequately and this could have 
affected restoration timescales. 
• Vegetation survey: 
A vegetation survey was carried out in April 2011.  The borrow pit is currently 
considered to have moderate peat condition and low vegetation cover – 
15%.  Peat was noted to be generally firm and not excessively wet/ 
saturated. 

• Restoration of habitat has been relatively slow.  This could be partly 
due to inappropriate storage of turves used  for restoration. 

• It is not known whether any measures were put in place to ensure the 
peat was stable and safe. 

• Vegetation regeneration likely to be slow due to northwest aspect, 
altitude and exposed nature. However is expected to regenerate 
naturally over time. Assessed against no restoration scenario there are 
overall environmental and ecological benefits following borrow pit 
restoration (peatland habitat will restore to match surrounding 
environment). 

 
 

                                                                                                                                                                                                                                                                                         
16 Whitelee Wind Farm Joint SEPA/SNH Site Visit in Pictures from 6 August 2009. 
17 Article about Whitelee Wind Farm available from: http://www.engineering-timelines.com/scripts/engineeringItem.asp?id=1018. Accessed 10 May, 2010. 
18 Wetland Ecology Advice Note to EPI following site visit on 20th July 2010 given by: Lorna Harris, Wetland Ecologist (22/07/2010). 
19 Muirhall Wind Farm Desk Based Assessment. Headland Archeology Ltd, September 2008 available from: 
http://archaeologydataservice.ac.uk/catalogue/adsdata/oasis_reports/headland1/ahds/dissemination/pdf/headland1-49535_1.pdf. Accessed 10 May, 2010. 
20 Information available from: www.lomondenergy.co.uk . Accessed 10 May, 2010. 
21 Ecological borrow pit assessment Rothes & Paul’s Hill, Natural power, April 2011. 
22 Information request form returned by Natural Power for Paul’s Hill Wind Farm, April 2011.  

http://www.engineering-timelines.com/scripts/engineeringItem.asp?id=1018
http://archaeologydataservice.ac.uk/catalogue/adsdata/oasis_reports/headland1/ahds/dissemination/pdf/headland1-49535_1.pdf
http://www.lomondenergy.co.uk/
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Site & Points of Interest Key Site Characteristics Re-use of Peat Spoil  Benefits or issues identified 

Rothes Wind Farm, Morayshire 
 
Example for borrow pit infilling 
including ecological survey 
6 years after reinstatement 
 
(Information provided by 
Natural Power, 2011 14, 23)  

• Surface area approx. 3.5 km2 
• 22 turbines 
• Habitat: Dry dwarf shrub heath  

• Borrow pit infilling, capping: 
Peat layer of unspecified depth covering borrow pit area of approx. 1.4 ha.  
Borrow pit reinstated in March 2005. No further design information was 
supplied. 
• Vegetation survey: 
Recent vegetation/habitat survey carried out to assess state of regeneration.  
Borrow pit has 80% vegetation cover (dry dwarf shrub heath as in 
surrounding area), with the surface peat layer found to be in very good 
condition, up from the 5% vegetation cover found in 2007.  No invasive or 
non-native plant species found. 

• Assessed against no restoration scenario there are overall 
environmental and ecological benefits following borrow pit 
restoration (peatland habitat will restore to match surrounding 
environment).  

• It is not known whether any measures were put in place to ensure the 
peat was stable and safe. 

 
 

Fairburn Wind Farm, Highlands 
 
Example for borrow pit infilling 
including ecological survey 
1 year after reinstatement 
 
(Information provided by SSE, 
2011 24,25) 

• Surface area approx. 5 km2 
• 20 turbines 
• Approx. 11 km of tracks 
• Peat cover > 90% of area 
• Peat depth range 0.3 – 2.1 m 
• Peat is typically spongy with 

fibres predominantly greater 
than 500mm 

• Peat depth excavated approx. 1-
3m 

• Habitat: Dry heath/bracken & 
Wet modified bog/Blanket bog 

• Borrow pit infilling and reinstatement: 
Borrow pit 1 – no peat used for the restoration; reinstated in July 2009, 
variables depth of available overburden used to it (1-3 m). 
Borrow Pit 2 – The borrow pit was reinstated with peat in September 2010 
as this was the predominant overburden on the site.  The borrow pit was 
reinstated by placing the overburden material into the borrow pit, with the 
north facing worked rock face being used to retain the soft overburden.  The 
depth of peat across the borrow pit varies between 1-2m over an area of 
130m x 65m on its longest side.  Peat turves were used during peat 
reinstatement on pit capping.  The borrow pit was fenced off until the turves 
recover.  
• Trackside use: 
Variable depth, area, volume.  Use of peat on track sides required to 
minimise visual impacts, reduce run off and reinstate habitat.   
• Vegetation survey: 
An ecological survey was carried out at the borrow pits on 06/04/2011.  Only 
one growing season has passed since reinstatement at this date but initial 
signs are encouraging with 60% vegetation cover and no dry/cracked peat 
recovered.  No invasive or non-native species were observed at this borrow 
pit. No drying of peat and peat condition generally very wet with minor signs 
of erosion through drainage channel, but generally no loss of peat over the 
area. Standing water within central area is preventing vegetation 
regeneration (although this is indicative of a desirable high water table). 
Majority of soil surface contained seed-bank peat with turves with little 
mixing with mineral soil.  

• Current evidence suggests that over a number of growing seasons, the 
borrow pit will be restored to a state comparable to the surrounding 
area.   This is based on the establishment of appropriate peatland 
plant species from the turves or other sources of propagules and the 
absence of invasive or ‘weedy’ species. 

• It is not known whether any measures were put in place in the borrow 
pit to ensure the peat was stable and safe. 

• Design criteria of varying dimensions of peat spoil re-used along tracks 
are not known and therefore suitability for restoration can not be 
assessed.  It is also not known what habitat was reinstated and 
whether the hydrology was considered.  Typically, peat is raised which 
will could lead to unsaturated  conditions and oxidation of peat.  

 

                                                                 
14 Ecological borrow pit assessment Rothes & Paul’s Hill, Natural Power, April 2011. 
23  Information request form returned by Natural Power for Rothes Wind Farm, April 2011. 
24 Achany and Fairburn Borrow Pit Reinstatement Survey and Vegetation Survey, SSE Renewables, April 2011. 
25 Information request form returned by SSE for Fairburn Wind Farm, April 2011. 
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Site & Points of Interest Key Site Characteristics Re-use of Peat Spoil  Benefits or issues identified 

Achany Wind Farm, Highlands 
 
Example for borrow pit infilling 
including ecological survey 
1 year after reinstatement 
 
(Information provided by SSE, 
2011 17. 26) 

• Surface area approx. 3 km2 
• 19 turbines 
• Approx. 10 km of tracks 
• Peat cover >90% of area 
• Peat depth range 0.5 – 1.5m 
• Peat is typically firm to spongy 

with fibres predominantly over 
500mm 

• Habitat: Wet modified 
bog/Blanket bog 

• Borrow infilling: 
Borrow pits 1 and 3 were reinstated in January 2010 using both peat and 
other soil overburden (design characteristics unknown).  The depth of the 
reinstated peat ranged between 1-3m in Borrow Pit 1 and 2-3m in Borrow 
Pit 3.  Reinstated peat was covered with turves and a source of peatland 
plant propagules (derived from the uppermost peat layer).  Little mixing of 
peat with mineral soil was recorded.  In Borrow Pit 3 a fracture rock channel 
was created in the downslope rock face to make it safe. 
• Vegetation survey: 
A vegetation survey in April 2011, only one growing season after 
reinstatement, initial signs of restoration were observed with 60% vegetation 
cover and no obvious signs of dry peat, invasive/non-native species or loss of 
peat from erosion on both borrow pits original areas. 
• Trackside use: 
Variable depth, area, volume.  Use of peat on tracksides required to 
minimise visual impacts, reduce run off and reinstate habitat. 

• Current evidence suggests that over a number of growing seasons, 
the borrow pit will be restored to a state comparable to the 
surrounding area.   

• It is not known whether any measures were put in place in the borrow 
pit to ensure the peat was stable and safe. 

• Design criteria of varying dimensions of peat spoil re-used along tracks 
are not known and therefore suitability for restoration can not be 
assessed.  It is also not known what habitat was reinstated and 
whether the hydrology was adequately considered.  Typically, peat is 
raised which will could lead to unsaturated  conditions and oxidation 
of peat.  

 
 

Kelburn Wind Farm, North 
Ayrshire  
 
Example for general 
management of peat spoil - 
borrow pits infilling, use along 
tracks, floating roads, use for 
landscaping around turbines 
(under construction) 
 
(Information obtained from 
peat spoil management plan 
(EnviroCentre, 2009) 27and site 
meeting with RES in February 
2011)  

• Surface area 4.4 km2 
• 14 turbines 
• Peat depth typically <1m with 

areas up to 3m 
• Habitats: Mainly blanket bog, 

with areas of acid grass and rush 
pasture 

• Volume of excavated peat: 
73,000m3 (estimated before 
construction) 

• Trackside use: 
Peat used along tracks, up to 15-20m in width (as agreed with SEPA) and 
approximately 1.2m in height. This technique was only used in stretches of 
tracks less than 5 degrees steep to prevent stability issues. 
• Turbine foundations: 
Peat uses for finishing/landscaping.   
• General: 
Vegetation along tracks and at turbines foundations and hardstandings was 
stripped and then used to cover reinstated peat (turves were stretched 
where insufficient for full cover).  Anecdotal evidence from the site engineer 
suggests that this process needs to be completed within 6 weeks for survival 
of vegetation.   
• Storage: 
Only flat areas were used for short term storage to prevent slippage. Peat is 
placed on vegetation to minimise slippage (not suitable from an ecological 
point of view as it is likely to cause smothering of underlying vegetation if 
stored for longer periods. 
Anecdotal evidence would also suggest that peat restoration is greatly 
dependent on the experience of the earthworks contractor and more 
unlikely to be successful if re-used at a greater distance from the source. 

• Trackside use of peat: This originally was for landscaping and re-
profiling of the track. However, the width of trackside bunds was 
extended to 15-20m in agreement with SEPA to accommodate more 
peat.  This provided no clear environmental benefit. 

• The peat spoil management plan only addressed potential stability 
and water quality issues. 

                                                                 
17 Achany and Fairburn Borrow Pit Reinstatement Survey and Vegetation Survey, SSE Renewables, April 2011. 
26 Information request form returned by SSE for Achany Wind Farm, April 2011. 
27 Peat Landslide Risk Assessment. EnviroCentre, 2009. 
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Site & Points of Interest Key Site Characteristics Re-use of Peat Spoil  Benefits or issues identified 

Novar Wind Farm, Ross-shire 
 
Example of re-use of peat spoil 
in an early wind farm including 
ecological survey (5 years after 
construction) 
 
(Information extracted from 
Dargie, 2004 28) 

• Surface area 540 m2 
• 34 turbines 
• Upgrading of 11.5 km of forestry 

roads + 13.5 km of new tracks 
• Habitat: Blanket bog 

• Borrow pit  infilling: 
Borrow pit of area 1 ha restored after use by peat capping and re-seeding 
with grass-heather mix. 
• Use along floating roads: 
A floating road method was developed for all gentle slopes using stone laid 
on geotextile to a depth of 700 - 800 mm. The vegetation cover either side of 
the road was stripped back for 4 - 5 m and a batter was formed from 
unwanted overburden derived from cut road sections. A volume of 30,000 
m3

 

of peat spoil was used for this. The stripped turf was then drawn back 
over the batters to provide a near-total vegetation cover and a road with 
reduced visual impact. Verge restoration has been very successful and a 
vegetation cover close to 100% is present over much of the site.  At present, 
the vegetation is species-poor and dominated by Calluna vulgaris and 
Eriophorum vaginatum which are replacing the grasses originally sown to 
stabilise the peat.  However, it may be presumed that other blanket bog 
species will colonise over time because conditions seem to be appropriate 
for their ecological requirements, according to the establishment of  Calluna 
vulgaris and Eriophorum vaginatum. 
• Turbine bases: 
Peat spoil was used for landscaping/ reinstatement around turbine bases. 
Areas of turbine bases excavations were sown in Summer 1998 with a grass - 
heather mix which has developed an average 81% vegetation cover in five 
years, with Calluna vulgaris and Eriophorum vaginatum now largely replacing 
grasses. A few turbines are slower, mainly due to sheetwash impacts from 
blanket bog upslope during heavy rain. One turbine base still has a low cover 
(17% in 2003) but this was sited at the head of an existing area of gully 
erosion in hagged peat. A higher cover here is being encouraged using 
planted tufts of Eriophorum vaginatum at 0.5 m spacing. 

• Use along floating roads: 
Successful verge restoration (~100% vegetation cover).  The re-use of 
turves to cover the re-used peat favoured this process. 
• Turbine bases: 
Generally successful restoration at turbine bases.  Restoration has been 
slower at some locations partly due to water erosion. 

                                                                 
28 Dargie, T. (2004) Windfarm impacts on blanket peat habitats in Scotland. In: F. Maxwell (ed.) Renewable energy – is it ecologically friendly? Proceedings of the 19th Conference of the Institute of 
Ecology and Environmental Management, pp. 43-51. London 18 May 2004. IEEM, Winchester. 
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Site & Points of Interest Key Site Characteristics Re-use of Peat Spoil  Benefits or issues identified 

Mark Hill Substation, South 
Ayrshire 

Example of proposal for re-use 
of peat spoil for smoothing of a 
clear-felled degraded bog 

(Information obtained from 
SEPA correspondence (2008, 
2009)29 and Peat Management 
Plan (MBEC , 2008) 30) 

• Habitat: Degraded bog 
(afforested and then felled) 

• Peat depth: 0.3m to > 6m 
• Volume of peat excavated: 

30,000m3 

• Smoothing of felled plantation & drain infilling: 
The developer proposed to use peat to restore degraded blanket bog 
(recently felled plantation) in proximity of the substation.  This would have 
consisted of spreading/depositing peat spoil (up to 1m in depth) in a 
landscape of ridges and furrows) and infilling forestry drains.  Most of the 
peat spoil would have been used for spreading, as the capacity of drains was 
very limited (<5% of volume of peat spoil). 
• The aim was to further encourage the stabilisation and re-vegetation 
of the felled area by suitable native peatland plant species.  

• This method is not considered to be suitable as evidence suggested 
that the bog could restore naturally and there would be no 
environmental or ecological benefit in covering the surface/ infill 
drains with peat spoil.   

• It is noted that these techniques may not improve hydrological 
conditions (which were already satisfactory) and that they would both 
would smother the existing vegetation and prevent regeneration from 
the existing seed bank that would be covered in potentially sterile, 
catotelmic peat.   

Ravelrig Quarry, Midlothian 

Example of restoration of a 
quarry void using excavated 
peat in a lowland quarry 

(Information provided by 
Tarmac, 2011 by email) 

• Surface area of quarry: 24 ha 
• Quarried material: Dolerite 
• Surface area covered by peat: 

Approx. 2 ha 
• Volume of excavated peat: 

20,000m3  
 

• Peat restored in old quarry void using engineered cells. 
• Peat was placed over clay overburden material. 
• Cell were landscaped prior peat placement to create water retaining 

bunds on cell floor preventing drying out of peat up gradient.. 

• Excavated peat used to create bog habitat in an old quarry.  No data is 
yet available to assess success of this.  

 

Snabe Quarry, South 
Lanarkshire 

Example of management of 
excavated peat (overburden) in 
a lowland quarry 

(Information provided by 
Tarmac, 2011 by email) 

• Surface area of quarry: 20 ha 
• Quarried material:  Sand and 

gravel 
• Surface area covered by peat: 1 

ha 
• Volume of excavated peat: 

5,000m3  

• Peat excavated from a relatively small lense of peat in a low area on 
the site was stored in a stockpile up to 2m in height located on 
permeable and elevated ground.  It remained in this location for a few 
years (longer than originally programmed).  It was noted to be covered 
by sparse rush (and included some Sphaghnum Sp.) during a site visit 
by EnviroCentre in February 2011. 

• The peat is to be reused for the creation of a bog in lower lying land 
(non peaty ground).  

• Excavated peat stored for later restoration (active quarry).  No data is 
yet available to assess this.  

 

 
 
 

                                                                 
29 Ecology advice for peat management at Mark Hill, Ayrshire - Lorna Harris - January 2009; Wetland Ecology Advice – summary of response to further information for peat use at Mark Hill substation - Lorna Harris, - 
March 2009. 
30 Mark Hill Substation - The Handling, Storage and Re-use of Peat Spoil - Draft Management Plan. MBEC, October 2008. 
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5 IDENTIFICATION OF GOOD PRACTICE 

5.1 Criteria for the assessment of good practice  

Criteria for the assessment of good practice in the re-use of peat are proposed and are summarised in 
Table 6.  They are based on the ecosystem services provided by peat (see Table 2).  These criteria are 
applied to identify examples of good practice, as well as situations and approaches to be avoided.  
 
Although this study focuses on the re-use of peat for restoration, it should be emphasised that the most 
desirable ‘good practice’ approach is that in which peat spoil is not created (i.e. prevention/ 
minimisation of the generation of peat spoil). This may be achieved by the following means with the 
foremost of the listed points being most desirable: 

• Avoidance of peat (particularly deep and wet peat) through careful design or situation of the 
development; 

• Incorporation of peat-re-use methods from the design stage onwards; 

• The use of piling to support infrastructure in deep peat deposits;  
• The use of floating roads, service buildings, etc; and 

• Employing infrastructure and/or development units with the smallest development footprint 
possible. 

 
For any peat spoil created, the option preferred from an environmental (i.e. sustainability) point of view 
is preparation for re-use.  Less preferred options are recycling, followed by other recovery, and finally 
disposal.   
 

Table 6: Criteria for the assessment of good practice and indication of their desirability 

Criterion Essential Desirable 

1. Maintenance or enhancement of peatland ecosystem services including: 

• Supporting services of biodiversity/habitats;  
• Freshwater provision; 

• Carbon sequestration; 
• Water storage (i.e. flood storage); and 
• Access. 

  

2. Minimisation of risks/ loss of ecosystem services including: 
• Loss of habitat/biodiversity; 

• Risk to human health and livestock; 
• Risk to water quality; 

• Carbon release;  
• Impact on stability;  

• Impact on flood risk; and 
• Impact on landscape.  

  

3. Retention and use of peat as close to the point of extraction as is possible.   
4. Retention of the peat spoil in a predefined area and environmental context.   

 

5.2 Summary of good practice approaches 

A summary of good practice approaches is provided in Table 7.  
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Table 7: Good practice in the re-use of peat spoil 
Technique Good Practice Practical Considerations & Limitations 

Ge
ne

ra
l Management: 

• A long term Peat Management Plan and monitoring programme is produced at an early stage to establish options and 
optimal measures. 

• The management plan should consider the first five years of the post-construction/operational phase at least and provide 
alternative courses of action if the desired, environmental/ ecological objectives are not realised. 

Use of peat spoil is justified on the basis of its associated environmental benefits (e.g. ecological restoration, visual screening, 
landscaping).   

Peat re-use sites: 
• Peat is re-used near its point of origin to minimise transport, storage and re-use timescales. 
• The peat re-use sites have low environmental/ ecological value/are already degraded. 
• The re-use site provides suitable hydrological/topographical conditions for peat forming processes (i.e. the presence of a 

water table that will be at or close to the surface of the deposited peat spoil). 
• The restoration site links with existing habitat and is consistent with other habitat enhancement/ reinstatement plans that 

may be active in the area.     
• Amorphous peat is treated as a fluid (to be conservative) and it is assumed that it will tend to migrate to a local low point. 

Re-vegetation:  

• Revegetation is commenced immediately upon completion of the reinstatement of the peat spoil, to ensure coverage of 
the peat surface occurs as rapidly as possible to both stabilise the material and reduce water loss (and the irreversible 
changes to the peat that are associated with its dewatering).  

• SNH guidance on the methods that can be used to promote the regeneration of the natural vegetation cover of damaged 
areas (e.g. turfs, seeding, heather shoots & seeds, natural regeneration) will be followed including. 

o Fencing to keep herbivores out of the restoration site is put in place if considered appropriate. 
o Trees/shrubs are removed as they tend to increase the rate of water loss and have other deleterious 

environmental/ ecological effects (such as increasing shading or nutrient cycling). 

Risk to water quality and flooding 
• Use of Sustainable Drainage System (SuDS) principles to minimise pollution and flood risk.  Areas of peat restoration 

should be considered as potential pollution sources until fully restored. 

• Appropriate buffer zones are maintained for water bodies and sensitive habitats, with no (or only limited/specific) 
restoration works carried out in these areas.  

• Sinks for the peat spoil should be located in close 
proximity to the source(s) and be of a suitable 
composition and hydrology to ensure the retention 
of the peat in a waterlogged condition. 

• Long term management aims should be agreed in 
advance so that appropriate materials may be 
sourced and/or stored appropriately. 

• Peat depths, volumes of peat to be excavated, and 
re-use techniques need to be determined during 
the planning stage and should inform general 
design of the development.  Technical limitations, 
risks and uncertainties need to be flagged up early 
in the process and addressed as required. 

• It is crucial that construction contractors have 
appropriate experience in peat spoil management, 
re-use and restoration. 

• Peat excavation requirements are likely to increase 
due to current trend for infrastructure to increase 
in size over time (e.g. larger turbine foundations 
and crane pads and wider tracks). 
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Technique Good Practice Practical Considerations & Limitations 
Ge

ne
ra

l 
(c

on
tin

ue
d)

 Monitoring: 
• Monitoring is carried out at re-use sites during baseline, construction and restoration phases.  It includes key parameters 

for restoration such as ecological surveys to determine habitat, vegetation type and cover, and hydrological surveys to 
confirm water regime and groundwater levels.  

• Monitoring should be continued after 
reinstatement of peat spoil until successful 
restoration. 

Bo
rr

ow
 p

it 
in

fil
lin

g • The peat is contained within impermeable surfaces –floor & sides- e.g. impermeable bedrock, clay lining, to ensure the 
water table remains near the surface so that the peat does not dry out.  

• Pre-existing topographical and hydrological conditions of the land surrounding the borrow pit are suitable to the formation 
of blanket bog should this be the objective of restoration. 

• The peat material is fully contained (e.g. concave shape) by a stable structure such as bedrock or through engineered 
means (e.g. bund).  

• The water table is maintained near the surface throughout the year with areas of ponding to encourage plant growth. This 
can be achieved through controlled drainage. 

• The peat surface is mainly flat, with small depressions for local ponding and the slope of the terminated surface is <5° at any 
point to ensure stability and to prevent the drying out of higher areas. 

• Rapid revegetation of the peat surface with peat-forming plant species is encouraged in order to maintain suitable 
hydrological conditions and maximise carbon sequestration e.g. turves are placed over >90% of surface. 

• SuDS principles are incorporated to minimise any risk of water pollution and maximise water storage (in line with 
restoration objectives).    

• It is necessary to consider whether the material is 
waste and whether a disposal option is being 
proposed which would require appropriate 
permission.  

Di
tc

h 
bl

oc
kin

g/
 in

fil
lin

g • Suitable peat (e.g. fibrous) is used and covered with turfs for greater stability. 
• Low impact machinery is used (e.g. low ground pressure excavators) 
• Dams are constructed level with or above the bog surface (preferably the latter) because the peat will slump in time.  This 

maximises the effect of the water level in the bog. 
• Peat dams can be combined with plastic sheet-piling for greater stability as required (e.g. to prevent peat from being 

washed out). 
• The peat dams are capped with turves to create a stable, vegetated surface resistant to erosion, and if grazing is practised 

on the site, the passing of animal hooves. 
• Construction ditches that are no longer required are dammed at an early stage.   
• Where construction and forestry has disturbed the bog surface, dry lumps of peat are reprofiled. 

• Unlikely to use up much peat given limited volume 
required and technical limitations of peat (e.g. lack 
of stability). 

• The use of peat in conjunction with other structural 
materials (e.g. plastic sheet piles) should be 
considered. Where peat is non-cohesive, it may be 
possible to “sandbag” it for greater stability 
(however, lower density of peat should be taken 
into account).  

 

Ta
rg

et
ed

 
In

fil
lin

g • Peat will only be contained in a distinct basin as deposited peat is vulnerable to movement if placed on a slope.  Note: this 
could be a risk of water course pollution and public safety, if surface water is allowed to accumulate. 

• Peat is only placed in locally contained areas and up to breakout levels.  
• This is in principle only considered appropriate for cut over peat sites (i.e. severely damaged sites) and would need expert 

advice to ensure success. 

• Potential application at sites were peat cutting has 
taken place in the past. 
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Technique Good Practice Practical Considerations & Limitations 
Tu

rb
in

e 
fo

un
da

tio
n s • An area with a suitable, hydrological regime is selected where the risk of serious environmental impacts resulting from 

mass movement of the peat are avoidable (i.e. a basin).   
• The peat spoil is not placed in close proximity to any waterbodies. 
• The acrotelmic peat and/or cohesive, vegetated turves are retained separately prior to being placed at regular intervals 

across the spread peat surface to provide a source of peatland-appropriate plant propagules. 

• Only a percentage of the peat excavated at the 
turbine locations can be reinstated. 

Ha
rd

-
st

an
di

ng
 

re
st

or
at

io
n • Peat placed on hardstandings is likely to be non-

saturated and subject to oxidation given the 
permeable and/or unconfined nature of these 
areas.  

Lo
ch

an
 

re
st

or
at

io
n • The use of turves/ acrotelmic peat is used to create dams and/or bunds across breaches in the lochan bank in order to 

improve ecological and hydrological conditions in the lochan (for example where peat around the lochans is eroding and 
leading to their drainage).   

• Peat spoil is used in conjunction with other structural materials (e.g. sheet piles, logs) for greater structural stability. 
• Untested technique and due to its difficulty, probably only appropriate where notable species are present and likely to 

benefit (e.g. red-throated divers). 

• Appropriate only where is a very high likelihood of 
success because of the difficulties and potential for 
erosion associated with catastrophic failure.  

Tr
ac

ks
id

e 
us

e • Peat spoil is only placed at the edges of tracks if there is valid need e.g. it provides an environmental benefit e.g. reduces or 
buffers runoff, encourages habitat restoration, stabilises verges, minimises visual impact).  Re-used peat consists of turves 
and acrotelm peat.  Widths of reinstated verges should be kept to a minimum to be defined on a case by case basis and be 
fully justified. 

• SNH guidance on floating roads on peat31 is followed.  Care is taken when forming verges and landscaping with peat spoil 
so as not to over-deposit arisings to the detriment of the works.  Therefore, low verges are used on the sides of the road to 
permit any surface water to drain naturally, and diffusely, where it arises. 

• These types of verges may also be suitable locations for burying cables to avoid excavating cable trenches in virgin 
material.  If this is being planned the verges should be constructed wider to accommodate the cabling. 

• Downslope: Used to reprofile/finish the track edge and minimise visual impacts. 
• Upslope: Used to reprofile/finish the track edge, reduce runoff and encourage restoration of peat bog upslope of the track. 
• Peat is only applied in stretches of low longitudinal track gradient (e.g. <5°) to ensure stability, with batters used to form 

stable slopes. 
• Rapid revegetation of the peat surface with is encouraged to stabilise the peat and minimise erosion.  
• Vegetation removed from the roadsides (overstripped), should be stored appropriately and then used to cover the peat 

spoil as required.  The whole process carried out in a short period of time (e.g. within 6 weeks) to ensure the persistence of 
viable propagules. 

• Buffer zones are maintained around surface water bodies (e.g. 30m for any major stream or pond/ loch) where no peat 
restoration is carried out. 

• Only should be carried out where there is a clear 
benefit (e.g. required to minimise visual impacts, 
reprofile/finish edge, reduce run off or reinstate 
habitat). 

• High verges can prevent surface water from 
immediately draining off the road and this can 
create local ponding on the road which can 
infiltrate the road and weaken its construction.   

                                                                 
31 • SNH & FCE, 2010. Floating Roads on Peat. 
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Technique Good Practice Practical Considerations & Limitations 
St

or
ag

e • Peat storage time is kept to a minimum and exposed, bare peat protected from erosion from wind and rain to minimise 
pollution risk and oxidisation. 

• The storage area has negligible environmental/ ecological value and has an adequate buffer from sensitive habitats/ 
waterbodies. 

• The storage area is of low stability risk. 
• Peat and other materials (rock, soils) are stored separately and are not allowed to mix because this will have a negative 

impact on the hydrological & chemical characteristics of the peat. 

• Constrained by the size of the site and its 
topography and hydrology. 

• Any longer term storage of peat should be 
designed to maintain waterlogged conditions and 
avoid significant changes in chemistry, particularly 
pH and nutrient concentrations.  
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5.3 Situations and approaches to be avoided 

Based on current knowledge and experience it is recommended that the situations and approaches in 
Table 8 are avoided. 
 

Table 8: Approaches to be avoided 
Technique Approach/ Situation 

Ge
ne

ra
l • Disposal of peat should be avoided. 

• Re-use off site, unless there is a clear and certain benefit in doing so. 
• Any situation where the peat becomes de-watered to lose both its structure and its store of carbon. 

Bo
rr

ow
 p

it 
in

fil
lin

g • Mixing of peat with other materials. 
• Amorphous peat forming a continuous layer that becomes a hazard for livestock or humans.  

Sp
re

ad
in

g 

• Emplacement of peat onto areas that will result in its dewatering and inability to sustain a distinctive, 
peatland flora, and potentially, its eventual erosion and dispersal. 

• Smothering of existing vegetation surfaces if these contain distinctive, peatland plant communities that do 
not require to be enhanced or modified. 

• Any situation where there is the potential for peat to mobilise and spread over existing vegetation surfaces 
or into water courses. 
 

Sm
oo

th
in

g 
of

 fe
lle

d 
ar

ea
s  

Tr
ac

ks
id

e 
us

e 
Tu

rb
in

e 
fo

un
d-

at
io

ns
 

Ha
rd

-
st

an
di

ng
 

re
st

or
at

io
n 

Lo
ch

an
 

re
st

or
at

io
n • Situations where any failure of the lochan restoration may cause catastrophic erosion/ collapse, for 

example, where the lochan is situated at the top of a relatively steep incline and erosive high energy flows 
will accompany any breach.   

Di
tc

h 
bl

oc
kin

g/
 

in
fil

lin
g • If dams are created then these must be sufficiently closely-spaced to ensure a minimal flow of water. 

• If cohesive cap raised above the surrounding vegetation is not created this will facilitate erosion by water 
channelling along the route of the depressed drain infill or dam surface(s).  Rainfall alone may be sufficient 
to erode the dams in such circumstances. 

St
or

ag
e • Peat is stored bare and under non-saturated conditions over extended periods of time (months). 

• Long term storage of peat in bunds or stockpiles. 
• Peat is stored over existing vegetation causing smothering. 
• Peat layers are mixed, especially if the upper, living acrotelmic layer is lost amongst deeper, inert layers. 
• Peat is placed in areas prone to general ponding or in areas of flow concentration. 
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6 CONCLUSIONS 

The best management option for developments within peatland areas is to avoid excavation and 
prevent the generation of peat spoil.  Where this is unavoidable, the volume of excavated peat should 
be minimised and in such situations the appropriate re-use of any peat spoil is preferred.   

The physical properties of peat produce a material that is generally not suitable as an engineering 
material, and peat spoil is typically used for ecological restoration or landscaping.  The volumes of peat 
to be excavated and re-used should be clearly understood at the design stage and the likelihood of 
success of the restoration measures assessed.  Following completion, these measures should be 
monitored to ensure that the expected level of restoration is achieved.   

Good practice in the re-use of peat should aim to have a high likelihood of achieving the desired 
outcomes through measures that: 

• Maintain or enhance peatland ecosystem services; 
• Minimise risks to ecosystem services (e.g. habitat loss, water quality or storage, peat slide); 
• Retain and use peat as close to the point of extraction as is possible; and 
• Retain peat spoil in a predefined area and set of environmental conditions. 

The re-use of peat spoil for ecological restoration is generally considered good practice if it creates 
adequate hydrological conditions, suitable revegetation and stable, safe conditions.  The associated 
environmental and ecological benefits will require to be demonstrated on a site specific and case by 
case basis.  The preservation of turves is generally of great environmental and ecological importance.   

Some measures that are considered environmentally and ecologically acceptable are: 
• Creation of dams or bunds to retain water on damaged or created peatland sites; and 
• Restoration of turbine foundations and hardstanding. 

Re-use measures that may be acceptable in certain settings include: 
• Restoration of borrow pits and quarries using a shallow peat cover; 
• Creation of new areas of habitat or other ecological features; 
• Verge dressing using turves and/or acrotelm peat; 
• Erosion control using ‘sandbagged’ peat; 
• Targeted infilling of existing degraded, cut-over areas of peat; and 
• Lochan restoration. 

Practices that are generally considered not to be environmentally and ecologically acceptable include: 
• Spreading of catotelmic peat spoil along trackside; 
• Disposal of peat without an appropriate permit; 
• Re-use resulting in bare deep catotelmic peat posing health and safety risks; and 
• Placing peat in areas exposed to erosive flows or excessive depths of water ponding. 

This review of peat spoil management techniques has identified the positive benefit of ecological 
expertise in planning and monitoring restoration measures.  A shortcoming has been the lack of 
consideration of the hydrological regime, which is fundamental to successfully sustaining peatlands.  The 
hydrological assessment and design effort require to be increased, and the subsequent monitoring 
programme must include performance of hydrological as well as ecological function. 

A Peat Management Plan (PMP) should be produced at an early stage where it is identified that peat 
excavation will be required (e.g. planning).  This will ensure that effective re-use techniques are 
incorporated into the design.  The PMP should then be integrated into the Construction Environmental 
Management Plan, Site Waste Management Plan and Surface Water Management Plan.    
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