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1. QUALIFICATIONS AND EXPERIENCE 

1.1 My name is David George Royle and I have been employed for 12 years as an 

Associate Director of Land Drainage Consultancy Ltd. (LDC), Cowslip Offices, 

Fimber, Driffield, East Yorkshire, YO25 9LY.  I currently work as a soil scientist 

and land drainage consultant.  

  

1.2 I graduated in 1989 from Newcastle Polytechnic with a BSc Hons in 

Environmental Science.  Between 1991 and 1997 I was employed by the 

Ministry of Agriculture, Fisheries and Food (MAFF) and ADAS where I trained as 

a soil scientist and land restoration consultant.    

 

1.3 Between 1997 and 2007 I was employed by the ADAS group of companies as a 

senior and principal soil scientist and land restoration consultant.    

 

1.4 I have worked in a consultancy capacity advising on the re-instatement of land 

affected by electricity transmission projects and other linear routes for 27 years.  

I am registered under the Construction Skills Certification scheme as a land 

remediation specialist and my registration number is 05752140.  I am qualified 

under the Fertiliser Advisers Certification and Training Scheme (FACTS) and my 

membership reference number is FE/1220.  

 

1.5 LDC has undertaken soils and land drainage surveys together with 

recommendations for soils handling and re-instatement on more than 1,000 km 

of pipeline, overhead transmission lines and electricity cable projects for a 

number of corporate clients, utilities and private organisations.  The work I have 

undertaken includes soil resource assessment, agricultural land classification 

surveys together with providing recommendations for soils handling and re-

instatement. I provide advice on soil handling during construction, soils re-

instatement and problem solving on current and historical pipeline and cable 

routes across the UK.   

 

1.6 Since 2007 I have been involved in agricultural land drainage survey, design 

and remediation of drainage problems on a range of linear developments.  LDC 

advises developers and farmers on the impacts of construction projects in the 

countryside.  LDC often work at the interface between engineering and farming 

and, whilst this is not unique, this provides us with an opportunity to interact 

with each party and to provide practical, independent and technical solutions to 

mitigate the impacts of construction on farmland across the UK.     

 

1.7 LDC has provided soils and drainage advice on many electricity cable installation 

projects in recent years and examples are detailed below in Table 1: 
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1.8 Table 1: LDC Project experience in cable route installation 

Date Client Length 

(km) 

Project 

2000 National Grid 7 North Yorkshire Line, Nunthorpe Cable 

Route (Cleveland). 

2007 National Grid 3 Harker Cable Route (Cumbria).  

2009 National Grid 10 Hutton Cable Route (Cumbria). 

2009 National Grid 5 Frodsham Cable Route (Lancashire). 

2008-2011 Neary/National 

Grid 

6 Bramley to Didcot Cable Route 

(Oxfordshire). 

2012-13 Balfour Beatty 30 Humber wind Cable Route (East Yorkshire). 

2012-13 Danish Oil and 

Natural Gas 

15 Westermost Rough (East Yorkshire).  

2014-2015 Danish Oil and 

Natural Gas 

11 Burbo Bank onshore cable route, North 

Wales. 

2014-2018 Prysmian/National 

Grid 

30 Western Link (Wirral, 30km).  

2015-2018 Orsted/J Murphy 70 Hornsea 1 and Hornsea 2 (NE Lincolnshire). 

2015-2018 E-on 28 Rampion Offshore Wind (Sussex). 

2016-2018 National Grid 75 Viking Link (Lincolnshire). 

2018-2019 SSE 32 Dogger Bank Onshore Cable Route 

 

2. INTRODUCTION AND SCOPE OF EVIDENCE  

2.1 On 22nd January 2019 I was instructed by Eversheds-Sutherland to provide a proof 

of evidence in connection with the National Grid Viking Link Limited (Viking Link 

Interconnector) Compulsory Purchase Order 2019 (“the Order”) which was made 

on 15th of January 2019.  I was asked to provide information on the land drainage 

and soils impacted by the UK Onshore Scheme; how potential impacts are being 

considered; the mitigation of impacts and to review any objections from those 

affected by the Order.      

2.2 The overriding test with which the Secretary of State must be satisfied to confirm 

the Order is whether there is a compelling case in the public interest to justify the 

proposed interference with the private rights of those who have interests in the 

land affected (“the Order Land”) (paragraph 12 of the Ministry of Housing, 

Communities and Local Government’s Guidance on Compulsory purchase process 

and The Crichel Down Rules (Updated February 2018) (“the CPO Guidance”) (CD 

Ref: A.12). My proof of evidence explains how, in my expertise as a soils and land 

drainage practitioner, these rights have been considered by NGVL, in developing 

the rights packages sought for the Order Land.  To this end, my proof of evidence 

is set out as follows: 
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2.2.1 Section 1: Qualifications and experience. 

I provide details of my qualifications and LDC experience in cable 

infrastructure projects. 

2.2.2 Section 2: Introduction and scope of evidence. 

  This section sets out the scope of my evidence. 

2.2.3 Section 3: LDC Involvement in the UK Onshore Scheme 

 

This section explains how LDC was commissioned to work on the Viking 

Link Interconnector project.  

 

2.2.4 Section 4: Impacts of the UK Onshore Scheme on soils and 

agricultural land drainage  

 

I will describe why soils and land drainage are important considerations on 

the UK Onshore scheme and the methodology used by LDC for data 

collection; summarise the data collected and how this has been used to 

assess potential impacts and inform the rights packages sought by National 

Grid Viking Link Limited (“NGVL”). 

 

2.2.5 Section 5: Mitigation of the impacts of the UK Onshore Scheme 

I will explain the mitigation of potential impacts of the scheme on soils and 

land drainage and how this will be secured.  

 

2.2.6 Section 6: Drainage rights needed by NGVL 

 

I will describe how soils and land drainage considerations have been 

integrated into the various rights packages being sought by NGVL.   

 

2.2.8 Section 7: Conclusion 

 

This section provides a conclusion to my proof based on the evidence 

provided in Sections 3-6. 

 

2.3 Throughout my evidence, where relevant, I draw on the information presented in 

the proofs of evidence provided by Liz Wells, Graham Symons and Oliver 

Heselton. 
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3. LDC INVOLVEMENT IN THE UK ONSHORE SCHEME 

3.1 In December 2016 LDC were asked by NGVL and their principal engineering 

designer, ARUP (Initial Project designer), to provide advice on the management of 

agricultural drainage and soils on the part of the Viking Link Interconnector 

subject to the Order (“UK Onshore Scheme”).  This request came about following 

discussions between NGVL and stakeholders including, amongst others, the Local 

Planning Authorities, individual landowners, land agents and the National Farmers 

Union.       

3.2 In March 2017 a contract was agreed between LDC and ARUP for the provision of 

soils and land drainage survey and design to support the planning applications for 

the UK Onshore Scheme.   

3.3 In October 2017 a further contract was agreed with NGVL to provide ongoing 

advice on soils management, land drainage survey and design.   

3.4 I have been responsible for the management of LDC drainage and soil surveys 

together with technical inputs on the route.  This has included detailed field 

surveys of soils and drainage features; the collection of information on land 

drainage systems; the design of mitigation for land drainage and meetings with 

landowners to discuss NGVL’s proposals. 

3.5 During November 2018 I presented evidence on behalf of NGVL in respect of soils, 

drainage and agriculture in a successful planning appeal against East Lindsey 

District Council’s decision to refuse planning permission.     

3.6 As noted at paragraph 2.1 above, on 22nd January 2019 I was instructed by 

Eversheds-Sutherland to provide a proof of evidence in connection with the Order.  

I was asked to provide information on the land drainage and soils impacted by the 

UK Onshore Scheme; how potential impacts are being considered; the mitigation 

of impacts and to describe how information gathered from surveys has been used 

to inform the rights packages sought under the Order.   

4



NGVL/DR/1 

 

 

4. IMPACTS OF THE UK ONSHORE SCHEME ON SOILS AND AGRICULTURAL 

LAND DRAINAGE 

Introduction 

4.1 In this section I explain the importance of land drainage and soils within the Order 

Land.  I describe the survey work that LDC have undertaken to date on the cable 

route, the findings of this work and how the information gathered has been used 

to inform my view on the impacts on soils, land drainage and agriculture.  I will 

describe those features of the UK Onshore Scheme that have the potential to 

impact upon soils and drainage and explain what those impacts might be. 

The importance of soils and land drainage  

Soils 

4.2 Soils are a fundamental component of the agricultural land affected by the UK 

Onshore Scheme.  The maintenance of soil physical, chemical and biological 

condition is essential to allow productive crop growth and to sustain agricultural 

businesses in the medium and longer term. The proofs of Liz Wells (NVGL/LW/1 at 

para’s 4.24, 5.7), Mr Symons (NGVL/GS/1 at para’s 4.30.1-7, 4.77.3-5) and Mr 

Heselton (NGVL/OH/1 at para’s 3.4, 5.3.5) recognise that soils must be considered 

by NGVL in all the phases of the development of the UK Onshore Scheme.    

4.3 The quality of land, in terms of its Agricultural Land Classification (“ALC”) grade, 

the types of crop grown, its productivity and ultimately its value are contingent on 

the soil resource.  The soil types along the route influence the management 

practices undertaken by landowners and have a strong bearing on the character of 

the natural landscape.  

4.4 It is important that soils affected by cable installation are understood so that they 

can be managed, protected and conserved during the development.  Soils will 

need to be handled and re-instated during the construction phase, and managed 

for a period thereafter, to ensure that impacted agricultural land can be returned 

to its pre-entry condition.  

4.5 An understanding of the quality of the agricultural land affected, in terms of its 

ALC grade is also required to ensure that National and Local planning policy 

objectives are met in terms of mitigating impacts on Best and Most Versatile Land.  

Knowledge of the ALC status of the land can be used to support assumptions on 

the economic value of impacted land and contribute to compensatory mechanisms 

for affected landowners and occupiers.          
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4.6 The characteristics of the soil resource have a significant bearing on the nature 

and extent of land drainage.  It is therefore important for NGVL to understand soil 

characteristics in order to inform and plan for the mitigation of impacts on land 

drainage.     

Land drainage 

4.7 The majority, though not all, of the agricultural land in the UK requires some form 

of artificial drainage to enable sustainable crop production.  This is because the UK 

has a relatively mild climate with moderate to high levels of rainfall, and soils are 

often heavier textured (i.e. clayey) and imperfectly or poorly drained. They may 

also be poorly drained because the land has naturally high levels of groundwater 

or has topographical restrictions.  In simplistic terms, agricultural drainage is 

needed to improve the movement of water downhill by gravity from the surface of 

the soil to natural drainage points known as outfalls, which might include pipes, 

ditches, ponds, streams and ultimately rivers and the sea. 

4.8 Agricultural land drainage has been practised in the UK for many centuries 

although most of the drainage affected by this route will probably have been 

installed from the early 19th Century to the present day.  Most of the land on the 

route is occupied by land drained during the 1960-1980s when government grants 

were available to support land drainage installation.  

4.9 Land drains will range in size, age and condition from quite old clay tiles of 

variable size and shape (50-150mm) which were installed by hand, through to 

more modern perforated plastic pipes (80-200mm) covered with stone (permeable 

fill) and installed using specialised machinery by a competent agricultural land 

drainage contractor.  Most drains lie between a depth of 0.60m and 1.20m of the 

soil surface but can be laid deeper depending on site specific drainage conditions 

and soil type.   

4.10 The effectiveness of agricultural land drainage is intrinsically linked to soil type, 

land use and crops being grown.  The texture of the soil, in terms of its relative 

proportions of sand, silt and clay and the formation of structure have a strong 

influence on how the land drains.  The Order Land is affected by moderately high 

levels of rainfall and, if drainage is to function properly, then soils must have an 

appropriate structure to facilitate the vertical movement of water to the land 

drains below. If land is to retain its capability for growing crops then soil structure 

must be reasonable and this is contingent on effective land drainage and 

appropriate management of the soil resource.  The primary reason that drainage 

is prioritised on this type of project is to promote soil structural recovery after 

disturbance which, in turn, allows the land to recover its agricultural potential.  

Land drainage and soil surveys on the UK Onshore Scheme 
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4.11 To understand and manage potential impacts of cable installation on soils and 

drainage it is necessary to collect information from desk-based surveys, and in the 

field, to inform the CPO process and the detailed construction design. The current 

methodology adopted by NGVL for these surveys, most of which have already 

been completed for the Order Land, is set out below.     

Desk based assessment 

4.12  The Environmental Statement, Volume 4, Document ES-2-B.05, Appendix 09, 

titled ‘Agriculture and Soils (Proposed Underground DC Cable)’, Section 3 (ES) 

CD Ref: C.8) for the UK Onshore Scheme provides an overview of published soils 

and ALC information for the route.  It also provides recommendations for 

mitigation measures that have been incorporated into the design of both the High 

Voltage Alternating Current (“HVAC”) and High Voltage Direct Current (“HVDC”) 

routes.  This report provided a detailed desk-based assessment of the 

agricultural land impacted by cable installation.  Its conclusions are set out at 

section 10 and are summarised below:  

 Desk based studies identified that (based on a 30m working width) 

activities within the proposed HVDC cable working width would result in the 

temporary disturbance of approximately 198.6ha of agricultural land, 

161.7ha (81.4 %) of which is of Best and Most Versatile (BMV) Quality.  

 Thirteen soil associations have been identified within the proposed HVDC 

cable working width and Zone of Influence (ZoI), three of which are 

assessed as being erosion prone and therefore sensitive to damage or 

susceptible to loss. 

 There will be no significant residual effects on agriculture and soil receptors 

impacted by the UK Onshore Scheme.   

Land drainage questionnaires 

4.13 Between 16th March and 2nd June 2017, a total of 107 land drainage and soil 

management questionnaires were sent to landowners and occupiers on the route.  

Of these, 83 were agricultural landowners or occupiers and a total of 70 (or 85%) 

returned their completed questionnaires and around half of these provided plans, 

or sketches, of known drainage plans in affected fields. 

4.14 Drainage record plans supplied by, or collected from, landowners and occupiers 

together with other known information were digitised onto survey drawings to 

assist with identification of features on the ground. 
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Survey access and meetings 

4.15 Landowners, occupiers and their representatives were contacted by NGVL’s land 

agents, Dalcour McLaren, to negotiate survey access. An offer was made to each 

to meet with LDC to discuss their soils, land drainage and any concerns with 

respect to the UK Onshore Scheme.  A total of 34 meetings were held during this 

initial survey, either directly in the affected field(s) or at the farm. This provided 

further useful information and local knowledge and several landowners were able 

to provide further drainage record plans. 

Soil survey 

4.16 An LDC field survey was undertaken, aligned to a corridor of 30m for the HVDC 

corridor and 50m for the HVAC corridor, representing a proposed working width 

located in the centre of the Cable Construction rights corridor.  Soils were 

examined using a 1.2m hand-held Dutch auger and spade to a maximum depth of 

1.00m by an experienced soil scientist.   

4.17 A total of 627 soil auger borings have been completed at 100m intervals, and 

where possible in each agriculture enclosure, over the proposed working width and 

recordings made of topsoil and subsoil depth, texture, stone content, drainage and 

structural characteristics. Additional borings were undertaken, where appropriate, 

to further refine soil boundaries or to confirm the nature of more stony subsoils 

where impenetrable horizons occur. 

4.18 Topsoil samples (0-150mm) were collected from a number of fields along the 

route and tested for pH, available phosphorus (P), potassium (K), magnesium 

(Mg), Total calcium (Ca) and particle size distribution (PSD).  This information has 

been used to derive ALC grades for land affected by cable installation.     

4.19 Soils observations have been made according to the Soil Survey Field Handbook, 

Technical Monograph No 5, Harpenden 1974.    

Agricultural Land Classification 

4.20 A review of published Department for Environment, Food & Rural Affairs (DEFRA) 

land quality (at a scale of 1: 250,000 and 1: 10,000 MAGIC website), together 

with observations from the soil survey, has been used to provide the ALC grade of 

affected land using the method detailed in “Revised Guidelines and Criteria for 

Grading the Quality of Agricultural Land” (MAFF 1988) (CD Ref: A.33). This 

system grades agricultural land according to the degree to which its physical 

characteristics impose long term limitations on agricultural use and cropping 

flexibility.   

4.21 The principal physical factors influencing agricultural production are climate 

(temperature and rainfall), site (gradient, micro-relief and flood risk) and soil 
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(texture, structure, depth and stoniness).   These factors together with interaction 

between them form the basis of classifying land into 1 of 5 grades; Grade 1 being 

land of excellent quality and Grade 5 land of very poor quality.  

4.22 The distribution of soil types for the Order Land is shown on the plans at Appendix 

1, Pages 1-8. A description of each of the soil types occurring (referred to 

elsewhere as soil types 1-6) is shown at Appendix 2, Pages 9-15.   The 

distribution of ALC grades is shown on the plans at Appendix 3, Pages 16-23.  A 

description of the ALC methodology and summary of the grades found is shown at 

Appendix 4, Pages 24-29.    

Land drainage survey 

4.23 The field survey included an assessment of existing drainage features (ditches, 

outfalls, ponds, land use, topography etc.) within and adjacent to the proposed 

working area by a land drainage consultant. Features were surveyed on site using 

a Trimble Global Positioning System (GPS) and levels taken in key areas of the 

proposed working areas and at locations where off-site drainage may be required.  

This information has also been digitized and will be used by NGVL to inform land 

drainage mitigation as detailed construction design evolves.  

Follow up meetings 

4.24 LDC have attended a further 60 meetings with landowners, occupiers, their land 

agents and NGVL staff between March and August 2018.  These meetings were 

held to discuss the construction of the UK Onshore Scheme, agricultural issues, 

soil handling and CDD plans as part of Heads of Terms (“HoT”) negotiations.  

These meetings have provided NGVL with an opportunity to explain its proposals 

for soils and drainage to landowners and occupiers, to receive their feedback and 

to incorporate this into both landowner agreements and the detailed construction 

design. 

4.25 On 2nd May 2017, LDC (Ray Lambert) attended a meeting with NGVL, the National 

Farmers Union (“NFU”) and Lincolnshire Association of Agricultural Valuers 

(“LAAV”) to discuss their concerns with respect to impacts of the UK Onshore 

Scheme on soils and agricultural land drainage. 

Survey status 

4.26 LDC has completed soil and drainage surveys on 64.49km (or 93%) of the 69.52 

km of land affected by HVDC and HVAC cable installation.   

4.27 179 (or 90%) of fields have been surveyed out of a total of 199 where soils and 

land drainage are likely to be directly impacted.  20 fields remain to be surveyed 

in two land ownerships together with an area occupied by a golf course at 

Landfall.  
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4.28 Approximately 57km (or 82%) of land affected by the UK Onshore Scheme is 

known, or is likely, to have agricultural land drainage installed that has the 

potential to be impacted. 

Conceptual Land Drainage Design (CDD) Plans 

4.29 Drainage survey findings have been digitised on to plans and CDD plans prepared 

for each field on the route.   

4.30 A total of 260 CDD plans have been prepared for the route and these have been 

supplied to landowners and occupiers.   These plans are summarised at a scale of 

1:25,000 at Appendix 5, Pages 30-37.  

4.31 There remain 6-8 landowners and occupiers who have not yet had a meeting with 

LDC to discuss CDD plans although negotiations to secure a meeting with NGVL 

are continuing. 

4.32 All landowners who have signed up to HoTs have the ability to review, discuss 

and/or challenge the current CDD plans provided to them.  It is expected that, as 

the construction detail for the project evolves, a necessary part of the cable 

installation will be further design, review and agreement of CDD changes with 

landowners within the Order Land. 

Soils and land drainage within the Order Land  

4.33 Approximately 82% of the Order occupies agricultural land with soils that require 

a drainage scheme to enable them to be productively farmed. Land drainage 

encourages the movement of water vertically, by gravity, from the surface of the 

soil to natural drainage points known as outfalls, which might include pipes, 

ditches, ponds, streams and ultimately rivers or the sea.  The remaining 18% of 

the Order Land, consists of shallow chalk or free draining sands, and requires less 

intensive drainage or has none.  

4.34 The land drainage schemes affected by the Order were most likely installed from 

the early 20th century to the present day.  Most of the land was re-drained in the 

1970-1980’s with grant funding support from the Government.  Land drains 

usually lie within a depth of about 1.2m of the soil surface and have a typical 

lifespan of 10-40 years.  Landowners often hold record plans and, in many cases, 

these have been made available to NGVL during the drainage surveys as described 

above.     

4.35 In the northern section of the route, between  landfall and Alford, most drainage 

relies on larger pipes, or mains, laid at 0.9m-1.2m depth that collect water from 

smaller pipes, laid at a similar depth and in herringbone patterns in fields.   These 

are referred to as mains systems.  The mains move water by gravity to outfall 

points, usually larger ditches and drains, some of which are controlled by local 
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Internal Drainage Boards (“IDBs”).  There will be occasional deeper drains 

installed to a maximum depth of c 2.0m.   

4.36 In the central sections of the route, between Alford and West Keel, the land is 

intensively drained locally where systems usually occupy valleys, areas affected by 

spring lines, patches of clay soils or transitionary soil profiles on the lower slopes 

skirting nearby marsh or fen land.  Shallow soils overlying chalk between Ulceby 

and Langton and free draining sands close to Raithby have limited or no drainage 

schemes. 

4.37 The fen land to the south of the route is low lying, being very close to, or in areas 

below, sea level.  This land is drained with both mains and individual outfall 

systems, although the latter systems predominate in the fens.  The smaller farm 

ditches outfall into larger and well maintained IDB controlled arterial ditches or 

watercourses.  Water levels in these larger ditches and drains are controlled 

seasonally by large sluices and associated pumped drainage systems.  This can 

lead to high water levels in farm ditches throughout the summer months.   

4.38 The individual outfall drainage systems are drainage schemes which are usually 

laid at a depth of 0.8-1.2m, though locally there may be situations where the 

drains will be deeper, exceptionally to 2.0m or more.  Because the agricultural 

land in this area is very gently undulated, and almost flat, the drainage systems 

convey water more slowly so outfall and sediment is more likely to accumulate in 

the drains. Furthermore, there are areas where the soils are very silty and/or 

where the superficial geology is iron rich leading to the production of iron ochre, 

which again can accumulate and block drainage systems.  Thus, the drainage in 

the fens often requires regular management to remove accumulations of silt and 

ochre in the land drains, usually by means of high pressure drain jetting.  

Individual outfalls are therefore preferred by many landowners as they are more 

accessible for jetting when compared to mains drainage systems.   

Land not surveyed and state of NGVL’s understanding of soils and drainage in 

these areas  

4.39 There are three sections of land on the HVDC route that have not yet been 

surveyed.  These are: 

 A 350m section of non-agricultural land (Order plot references 01-01-

01.19) occupied by a golf course and adjacent land uses at Landfall in the 

north of the route.  In this area the HVDC cables are proposed to be 

installed using a Horizontal Directional Drill (“HDD”) and, as such, there are 

anticipated to be no impacts on the soil resource.  

 

 A 2.21 km section (11 fields) on land close to Langton (Order plot 

reference No’s 10-02-11.03).  This land occupies free draining chalk soils 
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and discussions with the landowner indicate that this land is unlikely to 

contain any known agricultural drainage systems.       

  

 A 1.68km section (6 fields) on land close to Donington (Order plot 

reference No’s 40-10-42-15). This land occupies free, imperfectly and/or 

poorly drained soils and discussions with the landowner indicate that this 

land contains agricultural drainage systems.  The landowner has provided 

detailed drainage record plans for his drainage systems but has not yet 

agreed survey access.    

 

4.40 There are four fields on the HVAC route corridor that have not yet been surveyed 

as follows.   

 A 1.00 km section (4 fields) of the HVAC route corridor (Order plot 

reference No’s 41-06 to 41-06-18 and 42-21to 26 and 41-40).  This land 

occupies free, imperfectly and/or poorly drained soils and discussions with 

the landowner indicate that this land contains agricultural drainage 

systems.  The landowner has provided detailed drainage record plans but 

has not yet agreed survey access.    

 

4.41 LDC has reviewed geology maps, topography, adjacent soil types and aerial 

photographs for the cable route through this land.  Meetings have also been held 

with the two affected agricultural landowners.  This information indicates that this 

land is likely to be occupied by Soil Types 3, 4 and 5 and by of ALC grade 2, 3a 

and 3b quality.   

4.42 It is clear from the information presented above and in Appendices 1-4 that NGVL 

has taken reasonable care to ensure that it has a good level of knowledge about 

the soil types and land drainage affected by cable installation and this has been 

considered in the development of the rights packages described at Section 6.  

4.43 NGVL will continue to seek voluntary access agreement for soil and land drainage 

surveys on those areas not yet surveyed as this information is acknowledged to be 

very important in developing a detailed construction design.  

Impact on soils 

4.44 The principal aspect of the UK Onshore Scheme with the potential to impact on 

soils and drainage is the installation of the HVDC and HVAC cables. The method of 

cable installation will be similar to other linear projects and is outlined in the proof 

of Mr Symons (NGVL/GS/1 at section 4).   

4.45 For present purposes it should be noted that the working width will be fenced prior 

to construction and pre-construction drainage, where required, will be installed 

either on the high side of the working area or both sides.  The topsoil will be 
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stripped from the working area, stored and managed during construction.  The 

pre-construction header drain(s) will usually be installed before topsoil stripping 

and located below the topsoil mound to protect it during construction.  Topsoil is 

stripped to keep it safe and to prevent losses or damage during construction.    

4.46 A haul road will be constructed on the exposed subsoil along the length of the 

working area to provide access, a working platform and to mitigate subsoil 

compaction.  For HVDC cabling, Mr Symons explains (para 4.30) that a single 

1.50-3.00m wide trench will be dug, using tracked excavators, to a depth of 

approximately 1.50-2.00m (deeper when crossing services, ditches etc.) and the 

cable laid in ducts.  For HVAC cabling two trenches 1.50-3.00m wide are to be dug 

to a similar depth with cables again laid in ducts.  The aim will be to provide a 

minimum depth of soil cover above the cable protective tile of 1.20m.    

4.47 On completion of installation the cable trenches are to be backfilled and cable 

testing completed.  The working area will be levelled, subsoils will be drained and 

loosened, the stripped topsoil re-instated and the land returned to agricultural 

use. Typical impacts on agricultural soils and land drainage from cable 

construction are outlined below.   

4.48 The movement, storage and reinstatement of soils will inevitably result in changes 

to soil physical characteristics.  This is normal on a project of this type.  Of 

concern to NGVL are the potential for soil losses; soil degradation through 

inappropriate handling and/or storage, compaction, drainage, profile stone 

content, soil horizon mixing, soil nutrition and organic matter status, soil erosion 

and surface water pollution.  If neglected, these characteristics can prove difficult 

and costly to rectify post reinstatement and could have long term implications for 

crop growth and relationships with landowners.   

4.49 Along the majority of the cable route, where survey access has been agreed, the 

physical condition of the soils in each field has been assessed and this will be used 

to inform the detailed construction design. Information on topsoil and subsoil 

depth, texture and stone content has been recorded as described above.  This 

information will be provided to contractors tendering for construction of the UK 

Onshore Scheme in order to assess the volume of soils that need to be handled in 

each field.  The data will also be used by NGVL and the appointed principal 

engineering contractor in its development of a detailed Construction and 

Environmental Management Plan (“CEMP”).   

4.50 Soils subject to specific management agreements such as Entry or Higher-Level 

Stewardship will be considered by NGVL.  Soil handling techniques do not usually 

need to be significantly different for these soils, but the method of re-instatement 

and final seed mixes normally require careful management and planning. 

13



NGVL/DR/1 

 

4.51 Land with organic status usually has restrictions on management practice 

including the type and method of fertilizing, the use of spraying in weed 

management and also the use of organic manures.  Organic soils are difficult to 

source and can be expensive to replace.  They should not be at risk of cross 

contamination with non-organic soils and must be handled to an agreed 

management strategy separately to that for the remainder of the route.   

4.52 It is usual practice for NGVL to discuss specific land management issues in 

advance of site work with the landowner and occupier and to consult on proposals 

for management of these land use types with Natural England as required.       

4.53 The Order Land is occupied by a range of soils which, in normal circumstances, 

can cope with excess rainfall, trough vertical drainage and attenuation.  However, 

subsoil trafficking during construction will lead to compaction and reduced 

permeability of the subsoil surface.  The construction area will affect a linear 

swathe of land crossing many shallow valleys/hillsides and these slopes have the 

potential to generate a micro-catchment and channelise surface water run-off. 

This can lead to an increased risk of soil erosion, particularly for subsoil during 

construction and to a lesser extent for topsoil after re-instatement.  There are two 

basic sources of silt generated from surface water during construction. The first is 

the liquefaction that occurs to subsoil when trafficking it in wet conditions.  Soil 

particles mix with water to form slurry which moves and gravitates downhill 

towards receiving water features or crossing points. The second source is soil 

erosion which occurs when water moves with sufficient energy across a soil to pick 

up individual particles and transport/deposit them downslope.  

4.54 The potential for soil erosion is governed by several factors which include the 

nature of the soil and the slope of the land. For example, sandy subsoil will erode 

more rapidly than clay subsoil. Any slopes above 0.5% on a sandy soil surface, 

and above 1% on a clay soil surface, are potentially erosive.  The risk of erosion 

also depends on the quantity of any surface water flow.  It may be that the flow 

has just been generated from rain falling on the working area which has been 

redirected by the topography. Thus, the longer the length of uninterrupted 

working area then the greater the potential for soil erosion.  Alternatively, it may 

be that the working area is intercepting flows from an off-site catchment above it 

and is then funnelling the water along it.  This can bring large volumes of 

(sometimes already silt laden) water onto the working area which can have 

erosive potential. 

4.55 Silt will be deposited when the flow of water no longer has sufficient energy to 

transport it.  This will often occur in areas where the gradient slackens out, where 

thick vegetation can trap the soil or where the flow meets a water body which 

ebbs its velocity and causes deposition.  There are some moderate slopes along 

this route together with both sandy (soil type 6) and silty (soil types 1 and 5) soils 

and therefore an inherent risk of soil erosion.  
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4.56 Trafficking of machinery across agricultural land and between ownerships 

increases the potential risk of cross boundary transfer of pests or disease from soil 

moved between fields.  This risk increases with the presence of intensive livestock 

units and also with disease restrictions in place at a given time.  Impacts on 

animal biosecurity and plant health and disease are therefore an important 

consideration for NGVL.  It is usual for a project of this type to consult with Defra’s 

Animal and Plant and Health Agency (APHA) perhaps 1-2 months in advance of 

site work to confirm whether any disease restrictions are in place and I 

understand that NGVL will do this.    

Impact on land drainage 

Drain severance 

4.57 Cable installation is proposed at a depth of 1.20m to the protective tile and will 

sever drainage systems in this zone.  If these drains are not properly intercepted 

and provided with new adequate outfalls there is a substantial risk of waterlogging 

both on and off site. This can lead to extensive crop loss upstream and 

downstream of the working areas, increased flood risk and potential silt pollution.  

4.58 Severed drains which are not properly intercepted will continue to issue water and 

will impact on construction works as they bring clean water into the working 

area/trenches leading to an increase in the volume of dirty water, poorer working 

conditions, additional dewatering and increased risks of soil erosion, siltation and 

pollution.     

4.59 Co-incidence between the cables and depth of drainage needs to be carefully 

considered.  This is particularly important where crossing drains may be required 

to convey the pre-constriction drainage across the cables to an outfall on the low 

side and also where individual outfall systems are present.  

4.60 The cables will be laid between 1.20m and 2.00m depth.  There will be a 0.30m 

zone above this depth required for safety clearance in which no land drains can be 

installed, the result being that any land drains installed between 0.90-2.00m will 

be directly impacted by cable installation.  This will affect the ability to manage 

some drainage systems in the longer term and, in some circumstances, on a 

landowner’s ability to drain the land in future.     

Drain crushing 

4.61 Existing drains within the working width (not directly affected by trenching) can be 

damaged by the construction of roads, trafficking along the working width and by 

soil loosening at re-instatement.  

4.62 The risk of crushing drains in the working area will be dependent on the depth, 

type and condition of the drain, soil type and depth of stripping, degree and type 
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of trafficking of the subsoil surface and, importantly, prevailing weather conditions 

during the build.    

4.63 Drain depth is perhaps the most significant factor in the risk of crushing and these 

are likely to range between 0.45 to 1.30m below ground level. Generally, older 

clay tiles tend to be shallow and more susceptible to damage. The topsoil is to be 

stripped over all agricultural areas and this will bring drain depths to within 0.20-

0.75m of the stripped surface. It is therefore likely that some crushing of drains 

will occur in the working width during the construction phase. 

4.64 Trench excavations and site re-instatement is likely to remove the permeable fill 

covering (i.e. stone) over more modern land drains in the working area.  

4.65 Most of the land within the working area will have had working drains prior to 

construction. These are likely to be damaged during construction and will, at post 

construction stage, need to be replaced at an appropriate spacing. 

Soil structural damage 

4.66 Construction of the UK Onshore Scheme will lead to a temporary deterioration in 

soil structure caused by the stripping and storage of topsoil, installation of the 

cables and re-instatement of the land.  During construction, soils will be handled in 

an appropriate manner to reduce potential soil damage and preserve soil texture 

and profiles but some damage is unavoidable.  Clean water that is not diverted 

away from the working area may lead to poorer site working conditions during 

construction and increase the risk of soil structural damage.   

Siltation and pollution risk 

4.67 Siltation of drains can occur if drains become exposed through severance or 

crushing and fines allowed to enter the pipes.  This can block drains downstream 

of the route and can lead to wider off-site drainage problems.  There is a risk of 

dirty water from the construction area entering damaged land drains and 

outfalling directly into ditches and watercourses leading to pollution, a risk that 

increases if permeable fill is present over exposed land drains. 

4.68 Surface run-off from compacted soils in the construction area will be significantly 

greater than that for agricultural surfaces and may lead to direct run off or 

ponding/wetness on the edges of the working width.  This route has a high 

proportion of silty subsoils which are at risk of erosion and siltation problems, 

particularly if they are compact and lie on sloping land.    

4.69 Off-site outfalls can be surcharged (overloaded) by increased surface water flows 

from the stripped working areas.  
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4.70 Silt from the cable trench can enter existing drains if they are not properly 

capped. This can lead to silt pollution in watercourses and can lead to blockages in 

land drains downstream. 

Springs 

4.71 The depth of cable installation might lead to impacts on spring lines and potential 

spring fed water supplies can be affected by construction work leading to drainage 

issues on and off the working area.  This is likely to be an issue where chalk soils 

are prevalent or on the boundaries between lighter textured and heavier soil 

types.     

Flooding 

4.72 The stripping and temporary storage of soils followed by the construction activities 

will reduce the natural ability of the soil to drain.  If this water is not adequately 

controlled there can be an increase in the risk of flooding both within and around 

the construction area.    

4.73 If land drains are required to be taken to alternative outfalls using off-site mains 

this might result in changes to the size and extent of catchments and increase the 

risk of flooding.  

Longer term management 

4.74 Severance of agricultural drains can impact on the ability to manage drainage in 

the longer term, particularly for maintaining systems through jetting or cleaning.  

This is important for the Order Land where ochre or siltation is an issue and if 

drains are routinely jetted from an individual outfall.   

4.75 Installation of the cables can lead to longer term impacts or severance of 

upstream drainage systems on the high side of the working area and in the ability 

to drain fields at some point in the future.  Modern drainage systems have a 

lifespan typically in the range of 10-40 years.  Land is frequently re-drained by 

splitting the existing system of laterals with new drains installed parallel to the 

existing.  This may not be possible in some fields where drainage systems are 

crossed by the cable with consequential restrictions on drain depth.  Future 

drainage across the cables using standard drainage trenching equipment is 

unlikely to be possible without appropriate permissions and specialist installation.     

4.76 If the depth of cables is too shallow this can affect the ability to cultivate deeply 

over the re-instated cables.  Modern equipment is capable of subsoiling and/or 

mole draining at depth of up to 1.0m and presents a risk of damaging cables if 

they are laid within 1.0m of the surface.       
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Additional considerations 

Access 

4.77 The construction of temporary access points will involve the stripping of topsoil, 

the creation of temporary hardstandings and access splays and reinstatement of 

affected land to agricultural use.  It may also include the upgrading of existing 

farm tracks.   These operations can impact on soils and land drainage schemes as 

described above.  The final location and extent of proposed access arrangements 

will depend on detailed cable design but will incorporate many aspects of the soils 

and drainage mitigation explained in section 5.  

Compounds 

4.78 The construction of temporary compounds will involve the stripping of topsoil, the 

creation of temporary hardstandings and re-instatement of affected land back to 

agricultural use.  These operations can impact on soils and land drainage schemes 

as described above.  Design of the compounds will be completed as part of the 

detailed construction design and necessary soils and land drainage mitigation will 

be employed by NGVL in these areas.  

Private water supplies 

Water supplies are usually installed within 1.0m of the soil surface and cable 

installation has the potential to sever them if they are crossed.  Water supplies for 

domestic use, crop irrigation or livestock watering will cross the cable route and 

are likely to be mains or locally spring fed.   

Foul water pipes 

4.79 It is possible that cable installation will affect isolated foul water pipes from 

agricultural/domestic properties.  Where present, these are likely to be shallow 

(<1.0m depth) and will be impacted during cable excavation. If encountered these 

pipes will be avoided, immediately cross connected and existing outfalls 

maintained.  Land drainage water will not outfall into foul drains and vice versa. 

Services 

4.80 There are several large water and gas pipes that cross and follow parts of the 

route. There may be specific land drainage associated with these services and 

consultation with the utility provider is normally undertaken at detailed design 

stage.  The depth of these services will influence drainage design. 

Ditches 

4.81 The route crosses a considerable number of deep and steep sided ditches and 

dykes.  In the fens in particular the ditches must be deep as they provide gravity 
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drainage where the land is low lying and gradients are slight.  Most of the 

agricultural ditches are currently relatively stable because of the vegetation on the 

sides which stabilises the banks.  Some ditches are supported by steel or concrete 

piles and disturbance to the banks during cabling might trigger erosion and/or 

bank instability.  Therefore, whilst these ditches will form good outfalls in many 

instances for ‘headers’ and ‘restoration’ drains, their improvement/dredging needs 

to be carefully assessed before being undertaken and any works will usually need 

to be agreed with the IDB, Environment Agency or Local Authority in advance of 

construction. 

Old field boundaries 

4.82 The field sizes within the Order Land were historically smaller and have, more 

recently, been enlarged.  Many former ditches will have been piped and some of 

these drains will cross the cable route. These drains may be deep and carry 

considerable quantities of water from off-site catchments. 

Joint bays 

4.83 Mr Symons outlines in his proof (NGVL/GS/1 at section 4) that the HVDC cables 

are delivered and installed in lengths of approximately 900-1,000m.  The lengths 

of individual cable must be connected and this is achieved using a joint bay which 

is a buried concrete structure situated at the same depth as the cables.  The 

position of joint bays is subject to detailed cable design and, given their slightly 

larger footprint, additional drainage design may be needed when their final layout 

and position is known. Post construction sub mains and cable cross connections 

may be required to divert restoration drains around the joint bays. 

Link boxes and pillars 

4.84 Mr Symons further explains in his proof (para’s 4.68-4.84) that the HVAC cables 

are delivered and installed in slightly shorter lengths than the HVDC and that 

connections are supported by link pillars, which are above ground structures. The 

position of the link pillars is yet to be finalised but they tend to have a relatively 

small footprint.  This allows land drains to be sited around them when their final 

position is known. Post construction sub mains and cable cross connections are 

unlikely to be required in these locations. 

Trenchless Techniques and Horizontal Direct Drilling (HDD) Areas  

4.85 It is proposed to use trenchless techniques, such as HDD, to install the cables 

under roads, railways and the deeper IDB ditches. Drainage will be impacted 

directly by excavations and potentially close to reception pits as the drilling 

becomes shallower.   Land drainage design will need to be carefully considered in 

these areas in the detailed construction design. 
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5. MITIGATION OF THE IMPACTS OF THE UK ONSHORE SCHEME  

Mitigation of the impacts on soils 

General  

5.1 NGVL have summarised their commitments to landowners and/or occupiers in 

paras 10.10-10.16 of the Statement of Reasons (CD Ref: D.3).  In this section, I 

describe in more detail the steps that will be taken by NGVL to mitigate the 

potential impacts described in the preceding section.  

5.2 The Environmental Statement, Volume 4 Document ES-2-B.05, Appendix 09, 

Agriculture and Soils (Proposed Underground DC Cable) Section 3 (“the ES”) (CD 

Ref: C.8) identifies the mitigation measures that have been incorporated into the 

design of the cable route.   

5.3 The ES states that ‘through the iterative design process, assessment of route 

corridors and cable alignment, regard has been had to the potential impacts to 

agriculture, soils and Agri-environment schemes (AES). Within the limits of 

constraints of engineering and other environmental disciplines, high sensitivity 

agricultural receptors have been avoided where possible, mitigating the impact of 

the Project’. 

5.4 The ES further explains that ‘the design mitigation therefore has minimised 

impacts to Agri-environment schemes by avoiding high level and organic schemes 

as far as practicable, prevented impacts to sensitive peat soils and minimised 

impacts to other sensitive soil types through avoidance’.  

5.5 An outline Soil Handling and Storage Protocol (“SHSP”) (reference VKL-08-39-

G500-026) (CD Ref: C.10), produced by NGVL in August 2017, details some of the 

specific mitigation measures to be used.  This protocol is expected to develop 

further as the construction detail for the scheme is refined and further 

consultation with stakeholders takes place.   

5.6 NGVL recognise that land drainage and soils are important considerations and 

survey work completed to date and detailed at section 4 (and accompanying 

Appendices) demonstrate this commitment.   Further development of a contract 

specific SHSP and CEMP will form an integral phase of the planning of construction 

work.  These will be secured both through the imposition of planning conditions 

and also contractually between NGVL and its appointed Principal contractor.     

5.7 The working method for cable installation is relatively consistent across the UK 

Onshore Scheme and similar to many other linear developments affecting 

agricultural land.  The techniques used in soil management are well understood 

and have been employed by National Grid and its contractors on similar projects 

for many years.  
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5.8 NGVL has developed a ‘Code of Practice’ to explain the agricultural impacts of 

cable installation to landowners and occupiers with their Heads of Terms of 

agreement.   The practical mitigation measures referred to in that document are 

addressed in more detail below. 

5.9 The Soil Handling strategy below follows the recommendations outlined in the 

following UK policy statements and good practice guidance and will be included in 

the SHSP for the UK Onshore Scheme, an outline of which is shown in CD C.10.   

 Code of Good Agricultural Practice for the Protection of Soil, MAFF 1998 (CD 

A.32); 

 Code of Practice for the Sustainable Management of Soils on Construction 

Sites, Defra, 2009 (CD A.28);  

 Land use planning - Good practice guide for handling soils, MAFF, 2000 (CD 

A.31); 

 Protecting our Water Soil and Air, Defra, 2009 (CD A.29); 

 Safeguarding our Soils, A Strategy for England, Defra, 2009 (CD A.30); and 

 TIN049, Agricultural Land Classification: protecting the best and most 

versatile land, Natural England, 2012 (CD A.24). 

5.10  The guidance set out in these documents will be considered by NGVL during all 

stages of construction to mitigate potential impacts on land quality and the soil 

resource.  

5.11 Mitigation of the impacts on soils, land drainage and agriculture will be secured by 

planning conditions imposed by the Local Authorities in which the UK Onshore 

Scheme is to be consented.  An example of draft planning conditions, taken from 

the appeal decision for East Lindsey District Council of 12th December 2018, are 

shown in the Core Documents at Section C, Document 7, Pages 15-17, Conditions 

1-14. 

5.12 LDC considers that the following recommendations will enable the best practicable 

recovery and restoration of soils impacted by cable installation.  These will be 

aligned to the planning conditions detailed above for each of the four affected 

District Councils. 

Roles and responsibilities 

5.13 The effective implementation of mitigation requires that roles and responsibilities 

are clearly defined and understood as per the SHSP.  Specific job titles, roles and 

responsibilities will be defined by the Principal Contractor in the CEMP and are 

expected to be similar to those described at section 1.2 of the outline SHSP (CD 

Ref: C.10).  The appointed contractor will be responsible for the preparation and 
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subsequent implementation of site-specific risk assessments and soil management 

method statements for the construction phase. 

Timing  

5.14 The success of final re-instatement and potential impacts on agriculture after 

cable construction are critically affected by prevailing weather conditions during 

the period of site stripping and particularly during re-instatement.  Rainfall will 

affect soil moisture status, the ability to recover and store soils in a suitable 

condition and importantly remedial activities of soil loosening and topsoil re-

instatement. The soil types on this route combined with moderately high rainfall 

mean that soil stripping and re-instatement will be restricted to the drier periods 

of the year when the land is not at Field Capacity (when drains will normally be 

flowing), notionally between April and October. This ensures that soil smearing 

and compaction are minimised and enable soils resources to be recovered and 

replaced both accurately and in their entirety.   

Stop periods 

5.15 In certain weather conditions, the handling of topsoil and subsoil must be 

effectively managed to prevent damage.  Topsoil and subsoil handling must cease 

in accordance with the following criteria: 

 in drizzle and/or intermittent light rain, handling can continue for up to four 

hours unless the soils are already in a plastic state 

 if there is heavy rain (e.g. heavy showers, slow moving depressions), 

handling must stop immediately; 

 if there is sustained heavy rainfall of more than 10 mm in 24 hours, soil 

handling must be suspended and not restarted until the ground has had at 

least a full day to dry, or an agreed soil moisture limit can be met; and 

 soil shall not be handled or trafficked immediately after a heavy rainfall (or 

snow/hail) in a waterlogged condition, or when there are standing pools of 

water on the soil surface. 

5.16 If the works are interrupted by a rainfall event, soil stripping should be 

suspended; and where the soil profile has already been disturbed, the works 

should be completed to the base level in that location. Before recommencing 

work, soil moisture content must be tested, as per the method described in the 

outline SHSP (CD C.10) and only recommence if soil moisture is below the lower 

plastic limit. 

5.17 The weather forecast must be checked daily and works only recommenced if there 

is no rain forecast for at least a day, regardless of soil moisture condition. 
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Site preparation 

5.18 All areas of construction will be fenced prior to work commencing and according to 

adjacent land use. Some areas of the route affect grassland and fencing for these 

enclosures will take account of the position of watering, crossing points for stock 

and will be located to minimise severance.  Fencing in arable enclosures will be 

commensurate with the risks associated with accessibility or accidental trespass.  

Post and wire, temporary fencing or non-stock proof systems will be adequate for 

arable land, but more robust systems will be required where livestock will be 

present.  Crossing points across the working areas will also be considered for 

arable land and be wide enough to allow access for larger farm machinery 

including combine/forage harvesters, tractors and/or cultivators.       

5.19 It will be important to ensure that the full extent of the construction process is 

planned from the earliest possible date and this will include pre-construction 

drainage, disposal or spreading of subsoil arisings/cable surcharge, surplus topsoil 

arisings and the location and size of any siltation control lagoons and/or 

soakaways.  

5.20 Many construction projects in the countryside become problematic when too small 

an area is allocated for soils storage resulting in limited space leading to soils 

mixing and double handling.  This is particularly the case where deeper 

excavations are planned at access splays and major crossing points.  It is 

recommended that the need for additional soil storage areas within the working 

areas be carefully planned at the outset.  Most of this design has already been 

undertaken in developing the planning application for the route.   

5.21  All crops more than 15cm (6 inches) in height are to be removed or sprayed off 

prior to topsoil stripping.  This will ensure accuracy of stripping depth and help to 

prevent the formation of anaerobic conditions in the stored soils due to 

decomposing vegetation.  This will be particularly important for advanced crops 

such as cereals, oilseed rape, maize or grass during spring and early summer.  

Farmers will be encouraged to maximise the removal of grass for silage and/or 

hay and advanced cereals/maize for wholecrop or digestion prior to topsoil 

stripping.    

5.22  The cultivated fields on the route generally have low levels of potentially injurious 

and/or invasive weeds.  Stripping and storing topsoil can lead to weeds becoming 

an issue during storage and an appropriate herbicide spraying programme may be 

necessary if soils are to be stored for extended periods (>6 months).   

5.23 A bio-security policy will be considered by NGVL and take account of the need for 

appropriate cleaning and/or disinfection of machinery between holdings to 

mitigate against, and in the event of, any disease outbreaks or transfer of weeds 
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between holdings.  This will be particularly important for intensive pig and poultry 

units, cattle, and also for land with organic designations.  

5.24  Defra’s Animal and Plant Health Agency will be consulted prior to site work on the 

presence of animal burial pits, disease controls in place and the presence of 

notifiable plant disease at least two months prior to accessing the land.  Any 

restrictions recommended by Defra in terms of animal or plant health orders will 

be followed.   

Topsoil stripping 

5.25  The depth of topsoil to be stripped from each agricultural enclosure has been 

surveyed and will be provided to the principal engineering contractor. These 

depths are based on a 100m sampling interval, although localised variability is 

likely to occur and will be monitored by a competent banksman/operative during 

topsoil removal.     

5.26 Topsoil is defined as the layer of darker, humose material, usually to a depth of 

20-40cm which has been subject to agricultural husbandry.  It will usually be 

clearly defined from less organic, lighter coloured subsoil.  There are areas on this 

route where deep topsoil has been found, particularly through the Fens.  Similarly, 

shallow topsoil depths (<20cm) are present in older grassland enclosures not 

subject to cultivations and on the chalk outcrop.  In the event of doubt as to the 

depth and nature of topsoil, confirmation on stripping depths will be outlined by 

NGVL and confirmed with the appointed site engineer. 

5.27 Topsoil will be stripped under the driest practicable conditions and when it is 

below its plastic limit (PL) as explained in the outline SHSP (CD Ref: C.10).  This 

will ensure that soil smearing and compaction are minimised and will enable soils 

resources to be recovered both accurately and in their entirety.  Flexibility will 

need to be built into the programme to cater for wet weather and the capacity for 

soils along the route to dry at different rates.  Soil types 3, 4 and 6 for instance 

are likely to be suitable for stripping earlier or later in the year than soil types 1, 2 

and 5.  

5.28  It is good practice to maintain a soil stripping log for each agricultural enclosure 

which includes a topsoil depth assessment and to record any variability 

encountered.  This can be completed routinely by the banksman monitoring 

stripping works.  

5.29 Tracking of topsoil with construction machinery prior to stripping is to be kept to 

an absolute minimum.  Site operations prior to topsoil removal, e.g. fencing and 

drainage will be undertaken within the proposed working area using appropriate 

low ground pressure equipment. 
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5.30 Topsoil will be stripped using a backacter, tracked shovel, dozer or similar 

machine which, where possible, will work from a subsoil base layer.  The use of 

dumpers may be required in area to move soils to designated stockpile areas, for 

instance on steeply sloping ground or in restricted working widths.  All trafficking 

by dumper is to be on subsoil only and to specified haul routes.    

5.31 Topsoil is to be stripped from the whole of the proposed working area, c 22-24m 

on the HVDC route and 40m on the HVAC route, except for those areas used for 

topsoil storage mounds or which remain completely undisturbed.  This will include 

stripping of site access, plant yards, splays at crossing points, drainage lagoons, 

HDD pits, parking and turning areas.   

5.32 If topsoil is to remain in situ within the working area, e.g. due to archaeological or 

space constraints, and is likely to be affected by construction activity, it will be 

protected against cross contamination.  The storage of subsoil or excavation 

arisings against or on topsoil mounds is to be avoided.  If this is unavoidable, the 

use of an appropriate geotextile separator is recommended, and the duration of 

storage minimised. 

5.33 Topsoil stripped from permanent features (e.g. permanent haul roads, joint bays 

etc.) will be re-used on site wherever practicable subject to approval with the 

owner/occupier. 

5.34 The movement of topsoil across land ownership boundaries will not be permitted. 

5.35  Topsoil subject to disease or a plant health order will be stripped and stored 

separately according to any site-specific restrictions and Defra advice. 

5.36 Topsoil boundaries are often irregular which can result in difficulties when 

stripping with heavy machinery.  The removal of all the topsoil resource and slight 

contamination of the topsoil (up to 5%) with subsoil is acceptable, as opposed to 

leaving topsoil in situ in the working areas.   

5.37 Care will be exercised when stripping shallow or stony topsoil to avoid cross 

contamination of topsoil with stones from the subsoil layers. This will be 

particularly important for areas with chalk or limestone subsoils on the elevated 

sections of the route.  It is recommended that any large stones (>150mm) be 

removed from the topsoil at this stage.  All trafficking following topsoil stripping 

will be on subsoil only. 

5.38 Topsoil stripped from any sensitive stewardship areas (e.g. 

HLS/organic/ecological) will be undertaken to a site-specific agreement and 

working plan agreed with Natural England, the landowner and other stakeholders 

(e.g. the Soil Association). This will require consultation with all parties and a 

specific agreement included within the HoTs.  
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Topsoil storage 

5.39  Stripped topsoil will be stored on topsoil only at the edge of the working area. 

5.40 Soil storage along the cable corridor(s) will normally be in stockpiles laid parallel 

to the working areas.  The duration of soils storage will be minimised.  Along the 

cable sections it is proposed that most topsoil will be stockpiled for the duration of 

the works.  Where possible it is recommended that subsoil and overburden from 

the working trenches be backfilled and re-instated as soon as reasonably 

practicable to allow settlement of the excavations.  

5.41 Topsoil storage mounds are to be carefully sited and take account of the proximity 

of ditches/watercourses and other features such as hedges/fences and overhead 

power lines. Soils should not be stored within 5m of a watercourse.  The location 

of the heaps in relation to the construction and levels both outside and within the 

working area will be carefully planned to avoid excessive diversion of surface 

water flows to low areas.  It is good practice to store topsoil in mounds over the 

pre-construction header drains on the high side of the working area to protect the 

drains during construction.  

5.42 Topsoil and subsoil will be stored separately to avoid cross contamination and 

mixing of soils materials. If soil storage capacity is limited there may be a 

requirement to designate soil storage areas.  In the event of subsoil or excavation 

arisings, for example from thrust bore pits, being stored adjacent to, or on, topsoil 

the period of subsoil storage will be minimised and an appropriate geotextile 

separator used.     

5.43 Topsoil mounds will be kept as shallow as practicable (<3m) to allow maximum 

aeration of the stored soils.  Storage mound batters will have gradients, which 

minimise the risk of slumping (<1 in 2) and where adjacent subsoil storage may 

occur, the outer flanks of the mound are to be appropriately shaped to avoid soil 

mixing.   

5.44  Topsoil mounds will be kept weed free through an appropriate herbicide spraying 

programme or cutting to control the weed burden during storage and minimise the 

effects of off-site seed dispersal through wind blow. All soil mounds will be 

sprayed off at least two weeks prior to topsoil replacement. This will be important 

where weed burdens and seed banks are high or where black grass is an ongoing 

issue. All work is to be carried out by a suitably qualified (e.g. BASIS) and 

registered spray contractor and issues such as organic status fully considered 

before herbicide use.   

5.45 If topsoil is to be stored for more than 6 months on sloping land, seeding of the 

storage mounds will be completed.  This will assist with weed control, maximize 

aeration of the stored soils, reduce soil erosion through grass rooting, speed up 

drying of the topsoil and improve the aesthetics of the site.  If this is considered 
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the grass mix etc. is to be chosen with care and discussed fully with the 

landowner/occupier and/or his representatives. 

Subsoil excavation and stripping 

5.46 Careful monitoring of subsoil characteristics is recommended at all stages of 

trench excavation.  Significant variability in texture or stone content with depth 

may necessitate separate storage of markedly different material.  This will be 

particularly important where excavations are likely to be cut through freely 

drained and less stony upper subsoil into more stony deposits at depth (for 

instance Soil Types 3 and 4) or through lighter upper subsoil into clay below (for 

instance Soil Type 5 and 6).  If materials with differing characteristics can 

contaminate the upper layers of the subsoil or become intimately mixed, this 

could adversely affect the quality of the agricultural land in the longer term.   

5.47 The superficial soil layers might, at depth, contain large or very large hard 

stones/flints of >150mm in dimension.  It will be important to ensure that these 

stones are replaced into the lower layers of the excavation, removed/re-used on 

site under permanent development or used in non-agricultural land use or re-

instatement work e.g. walling, culvert, headwall construction etc.     

5.48 Upper subsoil (where present) from the working trenches is to be stripped to a 

pre-agreed depth per plot (approx. 500mm) from the subsoil ground level and laid 

beside the trench for immediate re-use and be stored separate from the topsoil.  

This depth may vary, and the intention will be to differentiate between valuable 

soil horizons rather than adhere to specific depths. Monitoring by a trained 

banksman is recommended. 

5.49 The lower subsoil (where present) greater than 500mm from the subsoil 

formation, and drift from below will be stripped as one layer to the depth needed 

for the laying of the cables.   Sufficient space is to be provided in the working area 

to allow the upper subsoil to be stored separately from the lower subsoils/drift in 

such a way that they can be replaced in the order of extraction.  In the event of 

limited storage space, it will be acceptable to use the upper layers of subsoil to 

construct the base of the subsoil storage mound and inferior material from depth 

to be placed on top.  Importantly, this allows the subsoil to be replaced in the 

order of extraction.  

5.50 There will be a degree of subsoil displacement, or surcharge, caused by the laying 

of cables, bedding and cable protection.  Provided that this surcharge is similar in 

texture and stone content to the existing upper subsoil it will be acceptable to re-

spread over the full width of the working area prior to topsoil placement.  If the 

materials are significantly different further advice will be sought from the resident 

engineer or advising soil scientist.  

Subsoil storage 
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5.51 Subsoil storage along the cable corridor(s) will be in stockpiles laid parallel to the 

trench excavation.   

5.52 The duration of subsoil storage will be minimised and, wherever possible, 

immediate restoration maximised i.e. material replaced into the excavation trench 

as soon as reasonably practicable following cable or duct installation.   

5.53 Trench arisings are to be carefully sited and take account of the proximity of 

ditches/watercourses and the capacity to generate surface water flows along the 

working area, particularly on sloping land.  The location of the heaps in relation to 

the construction and levels both outside and within the working area carefully 

planned to avoid excessive diversion of surface water flows to low areas.  The use 

of intermittent spaces/gaps in the trench excavations will require consideration on 

all sloping land to facilitate drainage and minimise erosion risk.  

5.54 In the event that excavated soils are to be stored for a period of more than one 

winter the outer batters of the excavated trench arisings they will be shaped and 

lightly consolidated using an excavator bucket to provide stability and minimise 

rainwater ingress into the excavated soils. 

5.55 If subsoil or excavation arisings, from deeper excavations, are stored adjacent to, 

or on, topsoil or subsoil the period of storage will be minimised and an appropriate 

geotextile separator used. 

5.56 Trench excavations are not to be moved between ownership boundaries and must 

not be removed from the site unless this is set out in the  CEMP. 

Soil erosion and siltation 

5.57 The construction of water stops, soakaways, surface water grips and temporary 

lagoons to interrupt the flow of water might be necessary in sensitive areas.  

Careful positioning/construction of soil storage mounds is recommended where a 

significant erosion risk is identified.  Progressive restoration will be maximised 

wherever possible to reduce the exposure of the subsoil to rainfall events. 

Soil importation 

5.58 If trench excavations are to be removed from site, for instance due to 

incompatible engineering or thermal properties, imported soils will be compatible 

with the existing subsoil and shown to be free from potential contamination.  The 

imported subsoil is to be of a demonstrably similar quality to the existing. 

5.59 No subsoil or topsoil will be imported to site unless the source has been approved; 

the landowner/occupier and their agents are consulted and given prior written 

approval for the importation.  
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5.60 Imported topsoil and subsoil is to be accompanied by an appropriate declaration of 

analysis which will include the following: 

 Justification for the import as a like for like subsoil replacement; 

 

 A written agreement with the landowner;  

 

 A comprehensive analysis of soil physical and chemical properties including 

the following analytical parameters:  

 

o pH, extractable phosphorus, potassium, magnesium, total nitrogen, 

particle size distribution and stone content; and   

 

o Analysis for total arsenic, boron (hot water soluble), cadmium, 

chromium, copper, fluoride, lead, mercury, molybdenum, nickel, 

selenium, zinc, sulphate, cyanides, phenol, Polycyclic Aromatic 

Hydrocarbons (PAH) and Extractable Petroleum Hydrocarbons 

(EPH).  

 

Trench re-instatement 

 

5.61 All close shore boarding and/or trench supports are to be removed prior to re-

instatement.   

5.62 Replacement of arisings into the trench will be in the reverse order of extraction 

i.e. material from the lower layers of the excavation replaced first.  Provided that 

the excavated material has been stripped and stored appropriately this will mean 

that the upper layers of the heap will be replaced first followed by the remainder.   

5.63 For agricultural re-instatement the aim will be to provide a minimum restored soil 

profile of at least 1,200mm from the field surface (i.e. including both topsoil and 

subsoil).  In most situations, this will require 800-900mm of lightly consolidated 

subsoil overlain with 250-300mm of topsoil.  

5.64  For deeper excavations the aim will be to provide a compacted and stable material 

below 900mm depth with voids removed.  It will be acceptable to provide 

mechanical compaction of the lower soil layers greater than 700-800mm from the 

subsoil surface prior to topsoil placement.  This will minimise the risk of surface 

settlement and potential settlement of restoration drainage.  

5.65 Compaction in deeper layers (>1,000mm) could be achieved mechanically though 

the use of a compactor roller e.g. sheep’s foot or vibrating roller.  Depending on 

the characteristics and depth of material over the cable this might also be 

achieved via consolidation with an excavator bucket, but care will be required so 

as not to disturb the integrity of the cable surround, safety tiles or marker tape.    
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5.66 For subsoil layers (600-700mm from surface) replacement of soils into the 

excavation trench will be in the reverse order of extraction.  The key issues to 

avoid will be over compaction of the subsoil, excessive mixing of sands and clays 

and/or bringing up substantial amounts of harder, larger stones from depth.   

5.67 It will be unnecessary for mechanical compaction (e.g. vibrating rollers, sheep foot 

etc.) within 700-800mm of the subsoil surface as these layers are proposed to be 

loosened/de-compacted at restoration stage.  A small amount of compaction or 

consolidation with the excavator bucket during replacement will be acceptable if 

the material is cloddy and/or dry i.e. for clays.  Finely divided soils e.g. 

sands/sandstone are unlikely to require consolidation.    

5.68  If the excavated trench is to remain for a period (6-8 weeks) prior to re-

instatement it is recommended that the excavation arisings are placed over the 

cable trench and used as surcharge.  This will encourage settlement and natural 

consolidation.  Following the settlement period any remaining surcharge can be 

respread evenly across the full working width during re-instatement. 

Re-instatement 

5.69 The following section provides recommendations for site re-instatement and some 

of the key aspects to consider in order to promote soil structural rehabilitation and 

land drainage in the medium term.      

Timing and flexibility 

5.70  The soil types within the Order Land, combined with the moderately high rainfall 

(Defra RB209), will mean that re-instatement will be restricted to the drier periods 

of the year, notionally April-October.  Opportunities for re-instatement outside of 

this period will need to be given careful consideration and only be undertaken 

following discussion and agreement with the landowner.  

Site clearance and working width preparation 

5.71 Topsoil mounds are to be sprayed off using a total kill or broad-spectrum herbicide 

at least 2 weeks prior to topsoil replacement.  This will be important where current 

weed budgets and seed banks in the topsoil mounds are high.  Spraying must be 

carried out by a suitably qualified (e.g. BASIS) and registered spray contractor.  

Issues such as organic status and herbicide type will be discussed with the 

landowner prior to spraying.    

5.72 Areas of standing water are to be drained to a suitable outfall (e.g. surface water 

grip) prior to re-instatement.   

5.73 Haul roads are to be retained until such time as all construction activity has 

ceased and no further vehicular access is required.   
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5.74 Permeable fill for re-instatement drainage will be imported and stockpiled at 

suitable locations before the haul road is removed.  This will minimise trafficking 

by drainage machinery when post construction drainage is installed. 

5.75  Prior to re-instatement all extraneous materials such as geotextile, hardstandings, 

and timber or construction debris will be removed from site.   

5.76 Subsoils relocated during construction are to be replaced in their original location 

and to the required depth. 

5.77  Haul road removal will normally commence working back from the furthermost 

point to the section access and all stone recovery is recommended to be made 

from the road surface.   

5.78 Haul road excavation will be undertaken using 360° excavator and a toothed 

bucket for the upper layers and smooth ditching bucket for the lower 100mm.  Full 

clearance of stone and terram, from the advance face of the haul road may need 

to be supported by hand work (e.g. spade and brush) as required.  The peeling 

back of terram (anchored to the excavator) to aid stone recovery is 

recommended. 

5.79 Cable installation may have led to an excess of subsoil through soil bulking and 

surcharge.  Surcharge in this context is the additional volume of subsoil/excavated 

strata occupied by the cables, joint bays and bedding.  This surplus can either be 

removed from site or spread within the working area prior to drainage.  If the 

latter is considered, the potential change in subsoil characteristics, levels and 

thermal properties are likely to require careful consideration.  Surcharge will only 

be spread within the working areas if: 

 It is of a similar texture and stone content to the existing subsoil; and 

 

 The quantity spread will not affect, or significantly raise, final re-

instatement levels (c. 75mm).  

 

5.80 Rutting and compaction, or depressions below the haul road, are to be levelled 

into an even surface following subsoil clearance using either a 360° excavator or 

low ground pressure dozer.  Soils which are wet will be avoided accordingly until 

such a time that they are suitable for trafficking and/or an appropriate weather 

window exists.  The need for additional cultivations and/or incremental soil 

loosening to facilitate drying will be assessed at restoration stage.   

5.81 Leveling will take full account of topsoil re-instatement depths and on the fall of 

land across the working width.  It will be important to ensure that subsoil levels 

are married in with the existing level to either side of the working area to avoid 

creating a step on the edge of the site when topsoil is replaced. 
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Post construction underdrainage 

5.82  Cable laying and soil trafficking will damage the subsoil and reduce its natural 

hydraulic conductivity and drainage.  Depending on the severity of the compaction 

caused this will lead to a need for post construction underdrainage, frequently 

where none currently exists.  Post construction underdrainage is likely to be 

required on most of this route, except for chalk or sandy areas, and drainage may 

be required where piped outfalls are currently not available.  The need for this 

type of drainage will be dependent on the degree of trafficking and soil structural 

damage during construction. Post construction under drainage is to be installed 

into subsoil as the final operation prior to topsoil re-instatement.  This will be 

undertaken in one pass (where feasible) to minimise tracking of the exposed 

subsoil. Recommendations for post construction underdrainage are included 

below.    

5.83 Surcharge from drain excavations will be re-spread evenly across the width of the 

working area and care taken to avoid contaminating the permeable fill over the 

drains.  Vehicular access to the drained working area will be restricted thereafter.  

Subsoil loosening 

5.84  All subsoils subject to trafficking and compaction are to be loosened using a 

winged tine cultivator to a maximum depth of 500mm and a tine spacing of one 

and a half times the depth of working (i.e. 750mm).  The exact depth of loosening 

will be determined by the soil type, soil moisture status, degree of trafficking 

throughout construction and the presence of shallow services/drains at restoration 

stage.  Where practicable the subsoiling operation will be undertaken from one 

access and to one exit point with sufficient turning space so as not to re-compact 

the ripped subsoil.  In areas of this route there may be a requirement for 

incremental ripping to facilitate drying of the working area.   

5.85  The moisture content of the subsoil during the loosening operation is crucial to its 

success.  If the soil is excessively wet and the subsoil is plastic in consistency, 

then there will be a limited beneficial effect.  If the subsoil is too dry, then the 

operation will cause excessive ground heave and surface disruption.  The use of 

straight tines, as opposed to winged, may be preferred on shallow stony profiles 

occupied by soil types 3 and 4.  Due to the site-specific nature of this operation, 

the exact procedure and subsoiler configuration is to be agreed in consultation 

with the site engineer at restoration stage. 

5.86 It will be important to ensure that subsoiling is undertaken parallel to the direction 

of any underdrains and that minimal disruption of the permeable fill takes place.  

It is recommended that a 300-400mm standoff be maintained between the outer 

subsoil leg and drain trench.  If necessary, any capping or contamination of the 
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upper layers of permeable fill may need to be removed or cleaned off prior to 

topsoil replacement.  

Subsoil stonepicking 

5.87 Where appropriate, and following loosening, the subsoil may have to be manually 

stonepicked. Large stones and very large stones, greater 150mm in any 

dimension, unrepresentative of those occurring naturally in the upper layers of the 

subsoil, will be removed.  In the case of naturally stony subsoils the site engineer 

is to be consulted.  This will be particularly relevant at this site as soil Types 2, 3, 

4 and 5 might locally contain larger gravels, chalks, flints, limestone and ironstone 

at the proposed depth. 

Subsoil grading 

5.88  In the event of an uneven soil surface following loosening and stonepicking the 

subsoil surface will be lightly graded using a 360° excavator or LGP dozer to 

provide an even surface for topsoil placement.  

5.89 Final grading must take account of the fall of adjacent off-site land to allow 

accurate marrying in of topsoil levels and to avoid the drainage fill.  It will be 

important to ensure drainage stone is visible and clean before spreading the 

topsoil. 

Subsoil trafficking 

5.90 Trafficking of the ripped, drained and stonepicked subsoil with anything other than 

topsoiling machinery is to be avoided. 

5.91 Trafficking of the subsoil for access prior to topsoiling will be to dedicated routes 

and any wheeling’s decompacted using an excavator bucket or subsoiler.   

Subsoil approval 

5.92  Appropriate subsoil preparation is critical to the success of the re-instatement.   It 

is good practice to assess and approve the suitability of the subsoil surface, prior 

to topsoil replacement, with the landowner, occupier or their representatives and 

to make a photographic record of its condition prior to topsoil being replaced. 

Topsoil re-instatement 

5.93  Topsoil will be replaced in all agricultural enclosures to the depths detailed in the 

pre-entry soil survey.  It is recommended that profiling pegs be set out across the 

working area to the depths identified by this survey.  In the event of doubt as to 

topsoil depths these can be further assessed in undisturbed adjacent land or using 

the pre-entry stripping log.  
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5.94 If surplus topsoil is accrued, for instance from permanent development platforms 

or roads, it will be acceptable to spread this in the working area or, subject to 

landowner approval, in adjacent agricultural land with appropriate permissions.   If 

surplus topsoil is generated, it is good practice to retain a small amount on site for 

minor re-instatement works such as filling fence post holes and localised 

settlement which can occur over drainage trenches/junctions after re-instatement.      

5.95  Topsoil will be replaced using a 360° tracked excavator with a wide ditching 

bucket assisted by low ground pressure dozer (if required).  The operation will be 

completed in one pass working from one access and exiting via a separate access 

to avoid trafficking of the newly laid topsoil. Topsoil will be spread evenly to 

‘feather’ into existing levels at the edges of the site.  It will be important to ensure 

that no ‘step’ is created between the working area and undisturbed soils on the 

edge of the site.  A written and photographic record of re-instated topsoil depth 

will be made in all enclosures. 

Secondary loosening  

5.96  Following topsoil replacement all soils are to be subsoiled using a winged tine 

subsoiler to below the topsoil/subsoil interface (400-500mm from surface) and at 

an oblique angle to the underdrains.  This will relieve residual subsoil compaction 

caused during topsoiling and provide interconnectivity between the topsoil, ripped 

subsoil and permeable fill over the drains. The precise depth, tine spacing and 

subsoiler configuration will be decided at restoration stage. 

Topsoil stonepicking 

5.97  Where appropriate, and following loosening, the topsoil may require a superficial 

stonepick.  Large stones and very large stones, greater than 100mm in any 

dimension, unrepresentative of those occurring naturally in the upper layers of the 

adjacent topsoil will be removed.  In the case of naturally stony topsoil (e.g. Soil 

Types 3 and 4) the appointed site engineer will be consulted on the specification.   

Cultivations and seeding 

5.98 The re-instated topsoil will be cultivated using agricultural equipment and a crop 

established at the earliest opportunity.  The type of cultivations required will be 

determined by soil and weather conditions during re-instatement and are likely to 

include a combination of:   

 Plough; 

 Disc; 

 Power Harrow; 

 Combination drill; and 

 Roll 
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5.99 Topsoil structure is likely to be weak following replacement and multiple passes 

are not recommended.  If the re-instated topsoil is cloddy then it may be 

appropriate to compensate by increasing the seed rate rather than over-

cultivating.       

5.100 In the case of naturally stony topsoil, which is to be returned to permanent 

grassland, site specific cultivations such as a stone burier, or additional rolling 

prior to seeding, may be appropriate.  This will minimise the potential impact of 

excessive levels of harder flints at the surface on cutting machinery.  

5.101 In certain circumstances, and subject to NGVL approval, cultivations and seeding 

may be completed by the landowner. 

Consultation 

5.102 Consultation with affected landowners and occupiers will be undertaken to ensure 

the best practicable restoration is achieved.  

Cropping and aftercare 

5.103  Early cropping of the restored areas will be encouraged to help bind the soils and 

start the process of soil structural regeneration through crop rooting. The potential 

to crop will depend on time of year of re-instatement and the proposed crop.  

5.104  In some situations, a ‘sacrificial’ crop may be appropriate as opposed to no crop.  

Bare soils will be avoided for any extended periods especially over-winter or on 

sloping ground when susceptibility to damage and erosion is potentially greater.  

5.105  The landowner(s) will be advised and encouraged to manage the land 

sympathetically and, for the first two-three years after re-instatement, made 

aware that re-instated land will farm differently to adjacent areas.  The soils are 

likely to remain wetter for longer in spring and are likely to wet up earlier in 

autumn.  Timeliness of access for arable cultivations will be essential to facilitate 

soil structural recovery.   

5.106 An aftercare programme is to be formulated to an agreed fertiliser and cropping 

plan.  The need for subsoiling should be regularly assessed, on arable enclosures.   

The use of organic manures is encouraged where they are available, though not in 

the first 12 months after re-instatement, to build up soil matter reserves lost 

during temporary soil storage. 

5.107 This route is occupied by a proportion of stocked grazing paddocks.  It will 

therefore be important to discuss when and where horses and/or cattle can be 

introduced onto the restored areas.  Overwintering of horses/cattle in restored 

fields is not recommended in the first 12-24 months after re-instatement and 

fences are not to be removed too early from grassland.  Heavy textured restored 
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land is susceptible to damage by livestock, and particularly by horses and dairy 

cattle.  It will be important to keep stock out of restored enclosures until soil 

structure has recovered to a degree that the soils can carry the animals.  This will 

require careful management of both the soils and of landowner expectation.  

Agricultural Land Quality 

5.108 The aim of the recommendations above will be to ensure that land affected by the 

construction can be re-instated to its pre-entry condition and that the Agricultural 

Land Classification grade returned to its pre-entry status as soon as reasonably 

practicable after re-instatement. 

Mitigation of the Impacts on Land Drainage 

 

Land drainage survey 

 

5.109 Information has been collected from published soil and geology maps, historical 

maps, aerial photography, local knowledge and drainage questionnaires. 

5.110  Baseline data has been collected for land drainage systems on 90% of the Order 

Land and the provision of land drainage information by landowners and occupiers 

has, to date, been good for a project of this type.  This is unsurprising as this 

geographical area is reliant on agricultural land drainage and landowners 

understand its importance to their business.   

5.111  Meetings with landowners, occupiers and their agents have taken place to collect 

drainage information from plans, local knowledge and to discuss concerns and 

landowner preferences for materials used.  This is a process that will continue into 

the proposed construction phase and thereafter. 

5.112 A detailed site survey of agricultural drainage has been completed for 94% of the 

fields within the Order Land and provides site specific information on a field by 

field basis.    

5.113  Where a detailed soil survey has been undertaken specific information on topsoil 

and subsoil texture, structure, stone content and drainage characteristics has 

been collected to support the land drainage design 

Land drainage design 

5.114 Field drainage design will be undertaken according to the guidelines in ADAS 

Reference Book RB 345: The design of field drainage pipe systems (HMSO, MAFF 

1982) (CD Ref: A.34). 

5.115 Drainage will be designed to ensure that systems are retained within an individual 

ownership boundary and to existing outfalls wherever possible. Drainage design 

will attempt, wherever reasonably practicable, to ensure that existing catchments 
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are preserved and that green field run off rates and flood risk are not  significantly 

altered when compared to those before cable installation.   

Land drainage plans 

5.116 CDD plans have been completed for 94% of the Order Land (the same proportion 

as the land in respect of which baseline data has been collected) and these have 

been issued to landowners and occupiers for consultation. These plans have been 

based on a conceptual working width and cable alignment and it has been 

explained to landowners and occupiers that the CDD will be refined as 

construction detail evolves.  Follow up meetings have been completed with around 

60 (or 75%) of the landowners and occupiers within the Order Land to discuss the 

CDD.  Further meetings are proposed as detailed construction design becomes 

known. NGVL will also seek to engage with the outstanding landowners and/or 

occupiers where no CDD plans have yet been prepared.   

5.117 It is important to recognise at this stage that CDD plans are likely to change as 

construction detail evolves, particularly with regard to the cable alignment within 

the proposed working width and limits of deviation.   This is normal on a project of 

this type and the drainage design process will be reviewed as detailed cable 

construction design progresses and further investigations are made.  Mr Heselton 

explains (NGVL/OH/1 at  para 5.3.5) that CDD is an iterative process and has 

been accommodated in the Heads of Terms agreements by NGVL.  Importantly, 

this allows landowners to be consulted and respond to changes in their CDD.       

Drainage investigations 

5.118 An absence of available information on land drainage schemes does not 

necessarily mean that drainage is absent. It is possible that drainage was installed 

beyond living memory or a change in ownership and/or simply has not been 

recorded.  The depth and condition of drainage schemes in individual fields 

remains unproven until they are investigated.        

5.119 Intrusive investigations are proposed before cable installation to secure detail on 

the depth and condition of the drainage schemes in place relative to the final cable 

alignment and depth.  This allows design changes to be fully considered during the 

construction process and planning for mitigation of cable/drain coincidence.  This 

work is essential in the mitigation process and is to be completed at least 10-12 

weeks prior to pre-construction drainage so that drainage plan changes can be 

discussed and agreed with landowners and occupiers in a timely manner. 

5.120  Major crossing drains, both known and suspected, are to be investigated and their 

level, diameter, type, condition and their outfalls recorded. The condition of any 

existing main drains to be used as off-site outfalls will be similarly assessed 

together with the depth and frequency of lateral drain spacings and 

presence/absence of permeable fill. Likewise, offsite ditches which might form 
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outfalls for drains within the Order Land are to be cleaned or dredged to original 

levels as required. 

Land drainage installation on the UK Onshore Scheme   

5.121  There are two types of primary mitigation that can be considered during 

construction of a linear route of this type and these are discussed below.    

Pre-construction interceptor drainage (‘header’ drains) 

5.122 These drains are installed as the first operation after fencing of the working width 

using specialist drainage equipment operated by an experienced drainage 

contractor.   They are larger drainage pipes (160-200mm) and are installed on the 

outer edges of the working width and around 2-3m from the fenceline.  The pipes 

are sized and installed at such a depth to intercept any land drainage pipes that 

are running towards the working area and divert the clean water to an appropriate 

outfall.   

5.123 It is preferable to install ‘header’ drains along the top edge(s) of the working 

width to intercept all existing drains and discharge them into a suitable outfall 

before they enter the construction zone.  This reduces the number of cross cable 

connections required and enables ‘restoration’ drains to be laid across the working 

area parallel with the ‘headers’ and cables. Wherever possible these drains will 

outfall into adjacent watercourses without crossing the cables.   The use of 

‘headers’ does not eliminate the need for some cross-cable connections.  

Topography will dictate where some drains still need to be installed across the 

cables, for example through valley features or at land ownership boundaries etc. 

Some of these cross-cable drains will be pre-existing main carriers that the new 

‘header’ taps into and others will be new offsite mains required to provide a 

suitable outfall for the new ‘headers’. A typical design is shown on the plan at 

Appendix 6, Page 38 and in the diagram at Appendix 7, Page 41. 

5.124  The location and depth of crossing drains to take water from the interceptor needs 

to be carefully considered prior to construction and discussed with the cable 

designer so that depth adjustments can be made to the cable to avoid potential 

depth co-incidence with the drains.   

5.125 Interceptors are usually a large (100-225mm) perforated uPVC pipe laid on the 

high side of the working area some 3m off the fence line with a possible second 

drain on the low side if topography dictates.  The interceptor is usually installed 

after external fencing and prior to soil stripping and is located below the mound of 

topsoil stripped from the working width.  Pre-construction drains are not to be 

used for the removal of ‘dirty’ site water and will be protected from any 

inadvertent water ingress.   
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5.126  Pre-construction interceptor drains are installed of sufficient capacity to collect 

water from the catchment draining to them at the gradients available and are 

typically 100-225mm diameter and made of perforated plastic pipe. The depth of 

the interceptor will be based on intrusive pre-entry investigations of the existing 

schemes.  All existing drains will be connected into the new interceptor either 

through purpose made or stone junctions depending on the level of siltation in 

existing drains. The interceptor is sized to the catchments it will intercept and 

usually will be a minimum 100-160mm diameter.  Permeable fill over the 

interceptor is not always necessary to intercept existing drains but may be utilized 

(depending on drain depth, spacing and condition), and can be brought up to the 

topsoil/subsoil interface which means that this drain can also function as a 

restoration drain. In some instances, there may be a need to install an interceptor 

drain on both sides of the working width where, for example, the topography of 

the field is complex, drains enter the working area from both sides or if 

groundwater levels are naturally high.  If a second header is installed on the low 

side and permeable fill is used (not recommended) it will be covered with a subsoil 

cap to prevent ‘dirty ‘surface water from entering the drain or be located in an 

area with no trafficking.  It is important that any existing drains crossing the 

working area are not allowed to outfall into any header laid on the low side as this 

could cause silt pollution in adjacent ditches/watercourses. The drain ends will be 

blocked in the cable trench or, if the drains are shallow, in the header trench. 

5.127 Pre-construction drains are normally installed to intercept existing drains rather 

than to intercept soil water. They will tend to be deep, generally where 

topography allows, and laid using a laser or GPS controlled drainage trencher. 

5.128  The existing drains are positively intercepted by this larger drain usually via 

purpose made junctions. If the land drains in the field contain more than 60% silt, 

they will normally not be connected to the interceptor directly but will make use of 

a permeable fill junction. This helps to prevent direct siltation from the older 

systems into the new drains.  

5.129  During drainage installation the position, type and condition of all land drains 

intercepted will be accurately recorded using GPS.   

5.130  The outfall for this interceptor may be a ditch or watercourse on the boundary or 

an existing land drain within the field.  The interceptor may require a cable 

crossing to outfall at the correct depth on the low side of the working area.  It is 

not uncommon to lower the cable depth slightly to allow this drain to cross over 

the cables. 

5.131 The depth of the interceptor varies according to the existing drains and outfall 

levels in each field. They will be laid at a depth necessary to intercept the existing 

drains- no deeper as this will compromise available drain gradients (affect 

siltation) and allow water back up the system when ditch levels are high which will 
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increase siltation and reduce drain life. It is normal to install pre-construction 

interceptors at around 1.20-1.50m.  On this route, these drains may occasionally 

need to be deeper, particularly on lower lying land where land drainage systems 

need to be deeper to be able to drain water to an outfall. 

5.132 Where an outfall is remote from the working area there will frequently be a need 

to install an offsite main which may cross one or more fields.  The design will 

make every effort to ensure that landowner drainage and outfalls are kept within 

each individual ownership boundary.  

5.133  Drainage outfalls will make use of a headwall to protect the drain.  A sleeve of 

rigid, unperforated and frost proof pipe is usually installed at the outfall.  It will be 

important to ensure that the depth of the outfall for all drains is carefully planned 

and designed to the correct water level datum.  If water levels are seasonally 

variable and any header drains are likely to be submerged, then the installation of 

a temporary flap valve on the outfall pipe may be needed to reduce water ingress 

into the working area.   

5.134 Pre-construction drains are normally installed through topsoil and where possible 

the mound of stripped topsoil formed over the interceptor to protect it during 

construction 

5.135 The CDD plans will be refined using the results of an intensive intrusive drainage 

investigation prior to cable installation.  This is an essential stage of the drainage 

design and installation.  Thus, the CDD plans prepared to date are in a draft 

format.    

5.136  Land drains passing below hedges or tree areas are prone to root blockage and 

unperforated pipes are recommended 5m either side and below these crossings.   

Feasibility of installing interceptor drains   

5.137  The benefits of interceptor drains are that they are easy to install, are effective at 

intercepting land drainage schemes and work well when replacing conventional 

drainage systems that rely on laterals and carrier pipes. Drainage is designed 

parallel to the cable meaning that it can be accommodated easily into the working 

area and restoration drains can be laid parallel to the headers and make use of 

the same outfalls when crossing the cables.   

5.138  This type of design will be suitable throughout the much of the Project where 

there are mains carrier drainage schemes or where existing systems are closely 

aligned to cable corridor.  

5.139 Installation of the cables at a depth of 1.20m of cover means that interceptor 

drains must be installed to collect and divert water from severed drainage systems 

away from the working area.  This will present issues on the Fens between 
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Stickford and Bicker where there is a high reliance on individual outfall schemes. 

This is discussed further below. 

Cross connections 

5.140  Cross connections are installed when existing drains encountered during 

construction are reconnected across the cable trenches. Many main drains on this 

route require crossings over the cables which locally will necessitate deepening of 

the cables. Any connection made at construction stage must be checked or 

replaced at the completion of the project. The location of crossing drains has been 

established by initial survey but existing drains will require further investigation to 

determine their depth and condition.  A typical design is shown on the plan at 

Appendix 6, Page 39, and in the diagram at Appendix 7, Page 41. 

5.141  Whilst it is generally considered good practice to install ‘header’ drains there are 

instances when simple cross connections will be required.  These include isolated 

drains which may simply be moving water from upslope catchments across the 

working area, or on land with low agricultural value where there are few drains 

and where header drain installation is practically difficult to achieve and justify 

financially.  It might include lighter more freely drained soils, where there may be 

few or isolated pipes draining a specific area.  Cross connections usually need to 

be removed and replaced during cabling and may therefore be temporary pending 

a permanent connection after installation.   

5.142 Cross connections might be considered where less intensive or shallow individual 

outfall systems are present.  Continued access to individual drains from the 

outfall, for jetting/desilting, would require drains to be cross connected across the 

working area.  The cross-connector drains must be maintained throughout 

construction and, because they are vulnerable to damage during construction will 

be accurately marked, checked and replaced at restoration stage.  It will be 

important to ensure that any pre-construction drainage and particularly crossing 

drains are not damaged by trench, joint bay and/or HDD excavations 

5.143 The cross-connector drain will, where possible, be laid above the cable. They are 

to be supported across the cable trenches with a supporting concrete beam or 

lintel and consist of sealed pipe. In the unlikely event that a drain was laid below 

the cable it should be unperforated pipe. 

5.144 There are areas of relatively flat land on the route where there is no fall available 

for grading cross connecting pipes deeper or shallower and it is vital that there is 

no co-incidence between cable and drain. Whilst siphons can be used in 

exceptional circumstance they are not advised.  This co-incidence is usually 

avoided by locally deepening the cables at the crossing point.     

5.145 Cross connection of existing drains requires extensive pre-construction 

investigation works as all the drains that cross the working area must be located, 
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excavated and replaced with stronger pipe. During construction, the crossings 

must be maintained within the trench excavations and this presents logistical 

issues during cable installation when temporary pipework must be removed and 

replaced for cable laying.   

5.146 Following cable installation, the junctions connecting the existing drains into the 

cross-connectors are to be examined and replaced if necessary.  A final cross 

connection from the edge of the topsoil strip to the low side of the trench must be 

completed and re-instated using permeable fill (if necessary) to the subsoil 

surface.   

5.147 Cross connection of all land drains, whilst feasible, can be onerous, expensive and 

present difficulties with cable installation and surface water management, 

particularly if trenches are dug in situations where drains are running or if 

surface/groundwater levels are high.  The work must be completed using a 

backacter and trenches tend to be wide and use significant amounts of stone when 

compared to conventional systems of mitigation. 

5.148 Any cross connections made will have a smooth connection across the working 

area to minimise lips on joints.  This can prove difficult with clay to plastic 

connections.  Junctions on cross connected drains, no matter how well made, can 

form points of weakness in the drain or points which encourage siltation or 

snagging for jetting equipment.  Thus, the cross connection of individual outfall 

systems could be problematic and NGVL will seek to mitigate any issues that this 

creates. 

5.149 Settlement of drainage pipes over the cable must be mitigated by supporting 

beams for each land drain.  This can be problematic where drain angles are 

oblique and where the length of span increases over the cable trench.  

5.150  Cross-connecting the existing drains is generally less expensive than re-draining 

affected areas of a field, but this is dependent on the drain spacings/numbers 

being crossed and the type and length of lintels.  However, where the route 

passes through long narrow fields at right angles to the drainage systems then re-

draining off site may be cost-effective, particularly when longer term maintenance 

and jetting issues are considered.  

5.151 It is not generally good practice to have numerous cross connections of existing 

drains across the reinstated cable trenches. These crossings are liable to 

settlement and increased future maintenance liabilities. This would mean difficult 

and higher risk repairs over the cables (with associated possible outage) and 

would risk drainage water getting into the cable trenches themselves.  Cross 

connecting means that the shallowness of some of the existing drains must be 

preserved and this makes them vulnerable to construction trafficking.  This means 

that it is not possible to install drains along the length of the working width at 
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restoration stage to assist drainage and rehabilitation of the damaged soils.  Cross 

connections present further difficulties with subsoiling after re-instatement if 

drains cross the working area are at an acute angle or are at a shallow depth.  

Feasibility of cross connecting drains 

5.152  The depth of soil cover over the cables will be 1.20m and 0.30m of safety 

clearance is to be maintained at all times above them, thus providing an effective 

surface to drain depth of 0.90m.  Since many land drains lie at, or slightly below 

this depth, cross connections cannot currently be installed as a primary form of 

drainage mitigation on this route, unless the cables are deepened.  NGVL has 

indicated that locally the HVDC and HVAC cables can be deepened to 

accommodate occasional crossing drains but that deepening the cables along the 

full 69k route is unlikely to be feasible.  

5.153  Crossing drains are likely to require the cable depth to be lowered below the zone 

where drain co-incidence is likely to occur.  In most cases this would require a 

nominal depth of 1.20-1.30m of soil cover.  A further 0.30 m of clearance from 

the drain to the cable tile might be required.  This means that locally the cables 

would need to be deepened to around 1.50-1.70m to enable crossing mains to be 

installed.   

5.154 There will be some areas where cross connections and crossing drains will be 

required and these locations need to be discussed with the cable designers at an 

early stage.  These are to be identified during the early pre-construction 

investigations. 

Individual outfalls systems  

5.155 An estimated 20km of the route is occupied by land drainage schemes that 

present technical issues for standard land drainage mitigation.  These issues occur 

where land drains outfall individually into the field ditches or dykes.  A typical 

design is shown on the plan at Appendix 6, Page 40. 

5.156 Individual outfall systems are installed where arterial ditch systems are well 

maintained and often where drainage systems need regular maintenance due to 

soil type and poor gradients. High pressure jetting is often performed to clear the 

rapid siltation that occurs in fine sand/silty soils and/or where iron ochre is a 

problem.  Jetting is usually undertaken periodically, every 2-5 years, usually from 

the outfall but also in field and in response to localised drainage problems.   

5.157 The majority of landowners and occupiers with individual outfall systems have 

requested, during meetings with LDC, that their drains be reinstated on a like for 

like basis to allow continued access for jetting.   
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5.158 Landowners and occupies have requested that they be able to retain the capacity 

to drain across the cables at some point in the future when their drainage scheme 

is to be replaced.   

5.159  Installing the cables with 0.90m of cover will not allow individual drains to be 

connected across the working width as are likely to lie at a depth of coincidence 

with the cable.  This depth will preclude ease of access from the outfall for jetting 

any drains on the high side of the working area.  Drainage schemes are likely to 

be incapable of installation in future due to the depth of cover and cable co-

incidence.  

5.160  Even if it is feasible for existing drains to be cross connected, Interceptor drains 

may be required for the period of construction to pick up water from the severed 

drains and prevent it from entering the working areas.  Interceptor drains will be 

required for the period of construction and they may be retained as either 

permanent restoration drains, or in some certain situation may be temporary and 

be removed.    

5.161  Drains severed by the cables above the interceptor will only be accessible for 

jetting by excavation of buried pipework.  Longer term landowner expectations on 

ease of jetting and maintenance, which are not unreasonable, cannot always be 

met in these situations.   

Feasibility of re-instating individual outfall systems  

5.162 To return a field to the landowner with a drainage scheme with individual outfalls 

there are several options that NGVL have considered. 

 Investigate existing drain depth and install the cable at a safe depth below 

the existing systems so that drains can be reinstated above the cable and 

the individual outfall characteristic maintained; 

 

 Reroute the cable so it runs parallel with the existing drains thereby not 

disturbing the individual outfalls.  In practice this is not usually feasible as 

the route is fixed by planning and by the extent of land and rights acquired 

pursuant to the CPO Order;  

 

 Re-drain adjacent land where individual outfalls are severed.  New schemes 

would be designed with drains running parallel with the cables and given 

individual outfalls into alternative ditches thereby preserving the ability to jet 

directly from a ditch. This may require some ditch maintenance to obtain 

adequate depth.  Depending on the timing of construction, the installation 

header and restoration drains may also be required; 
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 Provide a new jetting main parallel with the cable with associated buried 

chambers at each junction with a lateral from which the drains can be jetted. 

Whilst this would improve the ability to jet it would make the operation more 

difficult as jetting would need to be done remote from a water source (i.e. 

the ditch) and require excavation of soils above the chambers, usually in 

winter when soils and crops are more susceptible to damage; 

 

 Excavate new outfall ditches either parallel or alongside the cable into which 

the existing drains could be provided with individual outfalls and jetting.  This 

would involve changes in field boundaries, permanent land loss to new 

ditches and longer-term land management, access, cultivation and cropping 

issues; and 

 

 Drain the cable route conventionally using a typical ‘header’ scheme and 

compensate the landowner for increased maintenance costs in the long term, 

an associated decrease in the longevity of drainage systems and future land 

drainage liabilities. 

 

5.163 In some situations, this might necessitate new ditches or outfalls being required 

off-site.  In these cases, the CDD plans have been annotated.  This will require 

further investigations and agreement of the design principles with the landowner.  

5.164 Land drainage schemes outside of the working area would need to be installed at 

the earliest opportunity after installation of pre-construction drainage.  For arable 

land, this is likely to be following harvest of the next crop and for grassland after 

the next cut or grazing.  Any replacement schemes are to be installed on a like for 

like basis and take account of required drain size and spacings, specification of 

permeable backfill and disposal of trench arisings from site.  

5.165 Resolving the re-instatement for individual outfall schemes on this route is likely 

to be complex and involve more than one form of mitigation.  Solutions will be 

based on field specific drainage layout to assess the depth and direction of 

existing drains, field levels and surrounding ditches/outfalls to enable design 

solutions to be discussed and agreed with the landowner or occupier. This is 

currently being undertaken on by NGVL under HoTs and continuing dialogue with 

landowners, occupiers and their representatives.   

Post construction drainage 

5.166 Post construction drains will usually be laid parallel to the cables within the 

working width and are designed to replace drains damaged within the working 

area. They also provide an outfall for soil water after loosening operations 

required to promote soil rehabilitation in the construction zone. A typical design is 

shown on the plan at Appendix 6, Page 38 and in the diagram at Appendix 7, Page 

41. 
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5.167  These drains are usually installed as the final operation prior to topsoil 

replacement and are laid into subsoil which has been re-instated and brought back 

to original ground level.   Installing post construction drainage into subsoil allows 

drainage equipment and permeable fill to travel on a subsoil surface and for drain 

trench arisings (i.e. subsoil) to be spread onto the working areas rather than on 

the topsoil.  Installation at this stage is also logistically sensible as crossing points 

will be in place and fences not erected, which if removed would not allow downline 

access to the working areas.       

5.168 These drains are usually 80-100mm diameter plastic and generally laid at approx. 

0.60-0.80m depth and installed from a subsoil base prior to topsoil replacement. 

In most instances, these restoration drains will be backfilled with appropriate 

clean hard stone (permeable fill) which will normally be brought up to the top of 

the subsoil.    

5.169 These drains will be installed immediately before topsoil replacement to mitigate 

potential siltation and dirty water migrating from site.  They are usually taken to 

an outfall in a ditch or watercourse and make use of a headwall to protect the 

drain on the side of the watercourse.  Typical headwall types are shown in the 

diagrams at Appendix 7, Page 41. 

5.170 The number of restoration drains required is dependent on the layout of the 

cables; the configuration of pre-construction drains; the working area and the 

degree of soil structural damage that occurs during the working phases. The 

proposed cross section of the working width indicates that two restoration drains 

may be required on the HVDC route. A drain is usually located below the haul road 

area and the other between the cables and the fence line.  Further restoration 

drains may be included at HDD points or access splays.  The number of land 

drains required is largely dependent on the damage that occurs to the soils during 

construction, prevailing weather conditions and also the layout of the working 

width.  Detailed post construction drainage design can only be finalised following 

installation of the cables when their as built alignment is known. 

Landowner consultation 

5.171 Mr Heselton (NGVL/OH/1 at para’s 5.3.1-5.3.5) explains that final drainage design 

will be subject to an agreement between NGVL and the individual landowner(s) 

affected by the scheme.  This will be incorporated into an option agreement when 

construction detail is finalised. 

Installation of pre-construction and construction drainage 

5.172  Drainage installation is undertaken according to ADAS Technical Note on 

Workmanship and Materials for Field Drainage Schemes, ADAS 1995. 
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5.173  Installation work will be designed, monitored and recorded by a qualified drainage 

professional. 

5.174 Land drainage is installed by a suitably experienced and qualified land drainage 

contractor with local knowledge and using specialised machinery.  They will install 

the design under the management of the Principal Contractor working to 

Construction Design and Management (CDM) Regulations (CD Ref: A.6). 

5.175 A provisional land drainage Bill of Quantities has been prepared for the UK 

Onshore Scheme for which a contractor will bid. LDC estimates that the 

installation of pre and post construction drainage on this route might cost in the 

region of £45-£50,000 GBP per kilometre for a pre and post construction land 

drainage scheme as per the current CDD.   

5.176 Drainage installed is recorded using GPS positioning to pick up drains, junctions 

and outfalls which are used to provide a final record plan for the landowner 

5.177  The landowner, occupier or their representatives will be encouraged to meet on 

site and observe works and confirm that drainage workmanship is to his/her 

satisfaction. Reasonable inspection of soil re-instatement and land drainage works 

has been a frequent request during landowner meetings to date and can be 

accommodated by NGVL. 

Management and monitoring 

5.178  It is important that mitigation of the impacts of cable installation is appropriately 

secured, implemented and monitored, from pre-entry and through into the 

construction phase and beyond. In the present case, this will be achieved through 

a combination of planning conditions, necessary consents and oversight by NGVL 

personnel.  This is explained in detail in the proof of Liz Wells (NGVL/LW/1 at para 

5.42 and section 6).    

Relevant planning conditions 

5.179  Planning permission for the UK Onshore Scheme includes conditions to ensure 

that appropriate mitigation is secured and implemented.  This is usual in schemes 

of this type and has been adopted by the four affected Borough Councils (CD C.4-

C.7).   

Oversight by NGVL and their contractors           

5.180 NGVL will employ suitably qualified personnel to design, manage and monitor 

construction works, including soil handling and drainage installation.  There will be 

up to 20 NGVL staff on site that will inspect each element of the work as it is 

undertaken. This is a daily process of supervision, rectification (if necessary) and 

sign-off for the soils and drainage works proposed.  
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5.181 In addition to engineering staff, NGVL will engage Agricultural Liaison Officers 

(ALOs) on the UK Onshore Scheme. These are employed by NGVL in an inspection 

role and also by the principal contractor responsible for the build. An ALO 

manages the day to day interface between landowners, occupiers and the 

engineering team and deals with ongoing agricultural issues during construction.  

An ALO is usually assigned to a specific section of the route to ensure continuity 

for landowners and occupiers during the construction phase.   

5.182 Technical support to the ALO is provided by the NGVL Consents and Lands teams, 

advising land agents and specialist consultants as required. 

5.183 In the circumstances, those affected and the Inspector can have confidence that 

the mitigation measures that I have described elsewhere in my evidence will be 

implemented as described.               

Responsibilities for installed land drainage   

5.184 Mr Heselton outlines in his proof (section 4) that NGVL will be responsible for any 

repairs or losses resulting from any defects, including land drainage schemes, for 

the duration of the easement.  

Compensation for residual impacts 

5.185 Whilst NGVL will seek to mitigate its impacts as far as reasonably practicable it 

recognises that there will be circumstances that give rise to financial loss and a 

reasonable negotiated settlement may need to be made.  I understand that this is 

provided for by the HoTs offered to affected landowners and is explained further 

at Appendix 2, section 11 to the Proof of Evidence of Mr Heselton. I am also 

advised by NGVL that in the event that terms for a negotiated agreement cannot 

be concluded, affected parties may be entitled to claim under the CPO 

Compensation Code and is described further by Mr Heselton (para’s 5.5.1-5.5.3).  
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6. DRAINAGE RIGHTS NEEDED BY NGVL 

6.1 The Order Land comprises all of the land required for the construction, operation, 

repair maintenance and decommissioning of the UK Onshore Scheme.  The rights 

being sought by NGVL are explained at section 7 and also at Appendix 2 of the 

Statement of Reasons (CD Ref: D.3) and have been separated into ‘packages’ 

based on their purpose and applied to specific plots, as appropriate.   

6.2 Some of the rights are only required for temporary purposes, such as the creation 

of construction compounds, and will only be exercised during the construction 

phase. Other rights will be permanent in nature, such as the right to keep 

installed, operate, maintain and decommission the cables. Others, such as the 

right to access the land for the purpose of maintaining the cables, whilst 

permanent in nature, will in practice only be exercised intermittently.   

6.3 The rights ‘packages’ have been tailored to ensure that a proportionate approach 

to compulsory purchase is being taken, and that the impact on affected 

landowners and occupiers is limited so far as reasonably practicable. Accordingly, 

if a land parcel is only required in order to facilitate land drainage works, only the 

more limited Drainage Rights package is sought in respect of that land rather than 

a full Cable Construction Rights package which would permit more intrusive 

works.  

6.4 In my opinion, NGVL has recognised the importance of land drainage and soils at 

an early stage.  The rights packages being sought have been developed with full 

regard to the survey information, CDD plans produced to date together with 

landowner and stakeholder feedback.  Land drainage rights have been embedded 

in each of the rights packages being sought and NGVL are confident that they 

have been thoroughly addressed.  This is explained further below. 

6.5 A description of the rights being sought by the Project is outlined below.  A 

number of plans have been prepared (1:25,000 scale) by LDC which summarise 

(for ease) the detailed mapping shown in the Order and are shown at Appendix 5, 

Pages 30-37.  Plan 1, Page 30 has been used to provide exemplars for the various 

rights packages described in the Statement of Reasons (“SoR”) (CD Ref: D.3) 

below.      

Freehold Acquisition 

6.6 NGVL seeks the purchase of the freehold title for the purposes of above ground 

permanent infrastructure at the converter station (CPO Plot 42-16), and its access 

road (CPO Plots 42- 33; 42-34; 43-01 to 43-09 inclusive and 44-01; 44-02).  This 

is shown coloured pink on Order Maps 42, 43 and 44.  

49



NGVL/DR/1 

 

6.7 Paragraphs 6.33 to 6.44 of the Statement of Reasons (CD Ref: D.3) provide a 

rationale for the works which will be undertaken at the converter station.  Detailed 

plans for construction of the converter station site and access road are to be 

produced and this will be supported by a Construction and Environmental 

Management Plan (CEMP).  The CEMP will address the installation of pre and post 

construction land drainage as required; construction dewatering; siltation control; 

provision of drainage outfalls; ditching and maintenance; water storage and flood 

risk attenuation. 

6.8 A soil and land drainage survey has been completed for the converter station 

access road. CDD plans and a provisional bill of quantities have been prepared 

and are shown in the core documents.  These have been used to inform the extent 

of the land area required for the order.  Further designs for surface water 

management; bridges; culverts; flood risk attenuation; landscaping and 

maintenance will develop as construction detail evolves.     

Compulsory acquisition of new rights 

Cable Construction Rights  

6.9 The Cable Construction Rights are necessary for construction of the HVDC and 

HVAC Routes and are shown coloured blue on the Order Maps.  

6.10 These rights include the majority of land drainage works associated with the 

construction phases of the project and include the full extent of the proposed 

working width and limits of deviation.    

6.11 The drainage works included within this rights package include permanent and 

temporary works on land required for:  

 Installation of pre-construction land drainage; 

 Surface water management, siltation control and dewatering during 

construction; 

 Ditch crossings, ditch cleaning and temporary culvert installation and 

removal; 

 Post construction land drainage together with outfalls within the cable 

construction area, and/or   

 Locations where further investigations and design are likely to be required as 

part of the access works 
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Access and Drainage Rights 

6.12 This is a tailored rights package affecting only the land shown coloured yellow on 

the Order Maps (CD Ref: D.2). Typical examples where these rights include CPO 

Plot references 01-01/02/03/04/05, 02-22 & 04-17/18).   

6.13 These areas often occupy land adjacent to existing roads or tracks or in which 

access works are proposed.   It includes rights of access, with or without vehicles, 

plant and machinery, to facilitate the construction, installation, commissioning,  

inspection, maintenance, repair, alteration, renewal, replacement, removal and 

decommissioning of the HVDC and HVAC cables, including rights to carry out 

minor works to facilitate such access, and rights to carry out de-watering and 

drainage works.  

6.14 Land drainage works included in this package are likely to be necessary in the 

following areas: 

 Proposed access splays, deceleration lanes and turning circles; 

 Temporary tracks or hardstandings; 

 Temporary ditch crossings; 

 Culverts, bridges and/or associated improvement works; 

 Dewatering and/or siltation control together with pre and post construction 

drainage required to mitigate the impact of site access works; and/or 

 Locations where further investigations and design are likely to be required 

as part of the access works. 

6.15 CDD plans have not been yet been prepared for much of this land as it occupies 

land principally in non-agricultural use and detailed design has yet to be 

completed.  However, it remains important to include land drainage within this 

rights package to ensure that it is considered in the detailed construction design 

and installed as required.        

Construction Compound Rights 

6.16 This is a tailored rights package shown coloured green on the Order Maps (CD 

Ref: D.2).   Typical examples where these rights are sought are shown at 

Appendix 5, Page 30 (CPO Plot references 01-28, 02-06, 03-21 & 04-23).  It 

includes temporary compounds located outside of the main construction corridor.  

6.17 Compounds tend to be transitory and relatively short-term installations.  They 

have the potential to impact on land drainage systems, particularly if the topsoil is 
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stripped from the compound area.  Land drainage included in this package will 

depend on the type of compound and intensity of use.   

6.18 Drainage considerations in this package will include:  

 Agricultural land drainage systems in and around the footprint of the 

compound; 

 Ditches and ditch crossings; culverts and/or bridges; 

 Land required for dewatering and/or siltation control; 

 Pre or post construction drainage and any outfalls installed as part of the 

compound design; and/or 

 Locations where the status of existing drainage schemes remains unknown 

and further investigations and design are likely to be required.   

Drainage Rights 

6.19 This is a tailored rights package shown coloured brown on the Order Maps (CD 

Ref: D.2). Typical examples where these rights are sought are shown at Appendix 

5, Page 30 (CPO Plot references 02-11, 02-17, 03-08/11, 04-19/21).   

6.20 Rights are sought to carry out de-watering and drainage works and to install, alter 

or reinstate land drainage systems, including the right to access the land with or 

without vehicles, plant and machinery to undertake those works.  

6.21 NGVL has been working with landowners to develop field drainage solutions.  The 

land drainage and soils surveys undertaken to date have been used by NGVL to 

develop the drainage rights package and land areas included within the Order 

plans.   In some cases, impacts on field drainage systems might extend beyond 

the cable construction and/or access rights corridors and this is one of the primary 

reasons for the inclusion of this rights package in the Order.  

6.22 This package includes drainage rights required if:   

 Off-site mains are required to take water to remote outfalls to facilitate pre 

and post construction drainage installation (e.g. CPO Plot references 02-11, 

02-17);   

 Ditch cleaning or deepening is needed to improve water flows outside of the 

Cable Construction Rights Corridor or Access Rights areas ; 

 Concerns raised by landowners on the severance of individual outfall 

systems necessitates drainage beyond the extent of other rights packages; 

and 
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 The status of existing drainage schemes remains unknown and further 

investigations and design are likely to be required.  

6.23 The inclusion of this land within the order provides flexibility for NGVL to further 

the design of the CDD plans prepared to date and to install appropriate drainage 

mitigation in the event of voluntary landowner agreement not being reached.           

HVDC and HVAC Cable Rights  

6.24 These rights are sought in connection with the use, maintenance and 

decommissioning of the HVDC and HVAC cables and permanent infrastructure to 

protect and prevent interference with them.  

6.25 Land drainage rights within this package relate to the repair and re-instatement of 

any drainage impacted by the use, maintenance and decommissioning of the 

cables.  This will include: 

 Land drainage installed under the construction and access rights packages 

and in the longer-term; and 

 Future drainage that is renewed or replaced as part of the UK Onshore 

Scheme.  

Landfall Zone Rights 

6.26 These rights are sought in connection with the ongoing use, maintenance and 

future decommissioning of the HVDC cables and to protect and prevent 

interference with them land in the landfall zone CPO plots 01-06, 01-07, 01-08, 

01-17, 01-18 and 01-29.   

6.27 Land drainage works included in this bespoke package are described in the Cable 

Construction Rights at 6.9-6.15 above. 

Substation Connection Rights 

6.28 Rights are sought in connection with the ongoing use, maintenance and future 

decommissioning of the cables and to protect and prevent interference with them. 

This package also includes rights to facilitate the ‘unlicensed works’ to connect the 

HVAC cables to the NGET Substation.   A bespoke connection rights package has 

created in respect of the CPO plots 41-03 to 41-06 inclusive, 41-10, 41-17, 41-

20, 41-21, 41-22 and 41-24, shown coloured blue on the Order Maps (CD Ref: 

D.2). Land drainage works will be as described in the Cable Construction and 

Cable Rights packages. 

53



NGVL/DR/1 

 

Conclusion 

6.29 NGVL has undertaken adequate planning, survey, design and consultation in its 

consideration of the impacts and mitigation of cable installation on soils and 

agricultural land drainage.  I am satisfied that, in developing the rights packages, 

the land take proposed within the Order is both reasonable and proportionate and 

the rights secured will be sufficiently flexible to facilitate construction and 

remediation of the UK Onshore Scheme.  
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7. SUMMARY AND CONCLUSIONS 

7.1 Construction of the UK Onshore Scheme will inevitably impact on agricultural soils 

and land drainage.   

7.2 Agricultural soils and land drainage affected by the UK Onshore Scheme have 

been assessed and potential impacts identified.  This understanding has informed 

the design of mitigation to be implemented by NGVL and its contractors and also 

the development of the rights packages being sought within the Order Land.   

7.3 Current designs will develop further as detailed cable design progresses and the 

rights packages have been tailored to accommodate likely changes.  

7.4 Continuing dialogue with affected landowners and occupiers will be necessary and 

is essential to ensure the best possible construction designs are implemented 

within the framework of the farming systems in place. 

7.5 I understand that NGVL is continuing to negotiate with landowners affected by the 

Order to secure voluntary rights to carry out drainage and soil re-instatement 

works on their land. In the event that voluntary agreement cannot be reached, 

NGVL will rely on the rights packages it has included in the Order to carry out 

necessary drainage work.   

7.6 I am satisfied that, in developing the rights packages for the Order, the land take 

proposed is both reasonable and proportionate.  I am confident that the rights 

secured will be sufficiently flexible to facilitate construction and remediation of the 

impacts of the UK Onshore Scheme on soils and agricultural land drainage.     

7.7 For the reasons set out above and in the evidence of the other witnesses, I believe 

that there is a compelling case in the public interest to justify confirmation of the 

Order. 
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8. EXPERTS DECLARATION & STATEMENT OF TRUTH  

I, David George Royle, declare that: 

8.1 I have made clear which facts and matters referred to in this Proof are within my 

own knowledge and expertise and those which are not. Those that are within my 

knowledge and expertise I confirm to be true.    

8.2 I have indicated the sources of all information I have used. 

8.3 I have complied with my duty to the Compulsory Order Inquiry as an expert 

witness which overrides any duty to those instructing or paying me.  

8.4 I am not instructed under any conditional or other success related fee 

arrangement.  

8.5 I have no conflicts of interest.  

8.6 I will notify those instructing me immediately and confirm in writing if for any 

reason my proof requires any correction or qualification. 

8.7 I am aware of and have complied with the requirements of the rules, protocols 

and directions of the Inquiry in connection with the Order which was made on 15th 

of January 2019. 

Signed:   

 

 
 

Dated: 4 June 2019  
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