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9. Geology, Soils and Contamination 

9.1. Introduction 
This chapter considers the direct potential impacts of the Scheme on geology, 
soils and contamination. However, there are a number of potential impacts that 
are covered elsewhere in the Environmental Statement (ES) as follows: 

Impacts to Geological Site of Special Scientific Interest (SSSI) - chapter 10 
Water Environment.  The mechanism for effect is geomorphological, i.e. impacts 
will be due to fluvial processes relating to river channel changes. For 
completeness chapter 10 Water Environmental also describes the Geological 
SSSI in the baseline. 

Impacts to the Dorset and East Devon Coast World Heritage Site – Appendix 
G5 in chapter 10 Water Environment.  There is no direct impact to the World 
Heritage Site relating to geology, soils and contamination. 

Impacts to hydrogeological and surface water features resulting from saline 
intrusion – chapter 10 Water Environment.  

The groundwater impacts relating to ground contamination, primarily from the 
landfill, are covered in this chapter. 

9.1.1. Scheme Overview 

The overall Scheme plan is shown in Figure 9.0, which provides a brief summary 
of the key features. A more detailed description of the Scheme is provided in 
chapter 3 The Preferred Option, of this ES. 

9.1.2. Scheme Impacts 

The Scheme will provide a number of key benefits in the long-term but some 
negative impacts in the short-term construction phase. As a brief summary, these 
include: 

• Restoration of the River Otter floodplain, reverting unnatural areas back to 
intertidal habitat (once it establishes post scheme) and reconnecting the 
floodplain to the River Otter; will reduce flood risk issues to the existing landfill. 
A more sustainable site in the future will mean fewer risks to the landfill site, 
as climate change increases sea level rise. 

• Landfill capping will be increased, edge protection improved, new woodland 
established which will result in improved soil protection. 

• The removal of the western corner of the existing landfill will require material 
to be taken off site which will cause disturbance to the local highways. 
Mitigation measures will be used to minimise the disturbance.  

• No excavations are required to construct the new highway embankment, on 
the existing landfill site. The bank will be initially constructed larger than the 
final/finished design to accelerate settlement by surcharging the material 
beneath. There are risks of changes to groundwater and seepage from the 
landfill material which will require monitoring. 
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• The Scheme provides opportunities to enhance measures to separate and 
screen the public away from contaminated material through improved capping 
and raised footpaths. 

• The Western Power Distribution overhead services will be diverted 
underground, under the new South Farm Road highway which will eliminate 
the need for future maintenance/repair and access into/on landfill. 

The complete details of the Scheme, project development and justification of the 
preferred option can be found in chapter 3 The Preferred Option, of this ES. 
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Figure 9.0 Overall Scheme plan 
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9.2. Study area 
The study area for geology and soils assessment is the area within the site 
boundary. The study area for contaminated land and receptors comprises the site 
itself and a 500m radius from the site boundary, to highlight potential impacts 
posed by the site to the wider area.    

9.3. Environmental Impact Assessment Methodology 
The methodology used for the assessment of impacts on the geology and soils 
is outlined in Chapter 4 The Environmental Assessment Process.  

The Otter estuary is a SSSI and is notified for its vertebrate palaeontology at 
Otterton Point where mid Triassic fossils have been found. Budleigh Salterton 
Cliffs SSSI, located directly southwest of the site is designated for geological 
interest and falls outside the soils and geology study area. Ladram Bay to 
Sidmouth SSSI, also designated for geological interest, is approximately 1.5km 
east of the site and soils and geology study area and scoped out of further 
consideration as it would not be impacted by the Scheme. 

Any impact from the Scheme on the SSSIs will be as a result of geomorphological 
processes rather than direct impact or due to contamination and therefore are 
considered separately in chapter 10 Water Environment.    

The site is located within the “Dorset and East Devon UNESCO World Heritage 
Site (WHS)” (popularly known as the Jurassic Coast World Heritage Site). Since 
the WHS is of geological, geomorphological and landscape value this receptor is 
considered separately in Appendix G5 of chapter 10 Water Environment.  

The approach to the assessment of the potential impact from the Scheme on 
ground conditions and from contamination is based upon published guidance and 
recognised best practice, including the Environment Agency Publication CLR11 
Model Procedures for the Management of Land Contamination (Environment 
Agency, 2004) which advocates the source-pathway-receptor concept. When a 
source, pathway and receptor are all present, there is a risk of an impact from 
contamination. The ground contamination impact assessment approach 
determines if there are risks presented by the ground conditions, which have a 
potential to cause significant effects to human health, controlled waters, the 
environment or site structures.  

CLR11 provides a technical framework for the application of a risk-based 
approach to conceptual site models as follows:  

• Desk study, ground investigation and risk assessment.  

A desk study review of available documentary information has been 
undertaken to identify the potential sources of contamination. The review 
involved consultation with East Devon District Council (EDDC) and the 
Environment Agency and review of online records, and other readily available. 
A project-specific ground investigation and interpretative report including risk 
assessment were completed in 2017.  
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• Development of preliminary conceptual site models.  

A conceptual site model has been prepared for the site both the existing 
situation and for the Scheme, and this assessment has been based on the 
comparison of these two models. 

This chapter is informed by the report, “Lower Otter Restoration Project Ground 
Investigation Report (GIR), CH2M/Jacobs 2018”. 

9.3.1. Defining Significance of Effects 

Soils 

The EIA methodology as set out in chapter 4 The Environmental Assessment 
Process has been used for the assessment of impacts on geology and soils 
although the criteria for the sensitivity of soils has been modified as shown in 
Table 9.1.  

Table 9.1 Criteria to assess the sensitivity of soils  

Sensitivity Criteria 

High  ALC Grade 1– excellent quality soil. 

ALC Grade 2 – very good quality soil. 

Medium ALC Subgrade 3a – good quality soil. 

ALC Subgrade 3b – moderate quality soil. 

Low  ALC Grade 4 – poor quality soil. 

ALC Grade 5 – very poor quality soil. 

Negligible Urban land – no soil present. 

ALC - Agricultural Land Classification 

 

Contaminated Land  

The methodology for assessing the impacts relating to contaminated land 
considers the significance of effects based on the issues scoped-in to the 
assessment, i.e. potential for contamination associated with construction and 
operation. These impacts can include potential effects to controlled waters 
(groundwater and surface water), human health, the wider environment, and to 
structures associated with the Scheme. 

The impact assessment has taken into account those remediation measures that 
form an integral part of the Scheme’s design where they are anticipated to be 
effective. The assessment is undertaken by comparing the risks associated with 
the conceptual model prior to construction, and the anticipated risks associated 
with the conceptual model during and post construction.  The conceptual site 
model comparison approach therefore allows any changes in land contamination 
status during and after the construction to be identified together with the 
remediation measures required to reduce the level of risk.  

Land contamination risks are assessed using probability of occurrence, and 
magnitude of impact; Tables 9.2 to 9.5 describe the criteria followed in this 
assessment. The criteria are largely based upon CIRIA 552, Contaminated land 
risk assessment: a guide to good practice (CIRIA, 2001).  
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The term “significant harm” is used in the Environmental Protection Act 1990 and 
by the Environmental Protection Act 1990: Part 2A Contaminated Land Statutory 
Guidance 2012 and should not be confused with ‘likely significant effect’ in the 
context of EIA.  “Significant harm” or the “possibility of significant harm” are used 
in the Environmental Protection Act to define “Contaminated Land”. 

Table 9.2 General criteria for classifying the magnitude of land 
contamination impact  

Magnitude Criteria 

High Acute hazard to human health likely to result in 
“significant harm” as defined by the Environmental 
Protection Act 1990, Part 2A.  

Acute potential pollution of a sensitive water resource.  

Catastrophic damage to buildings/property.   

Acute change to an ecological system, or organisms 
forming part of such ecological system (The definitions 
of ecological systems are provided within the 
Environmental Protection Act 1990: Part 2A 
Contaminated Land Statutory Guidance 2012). 

Medium Chronic harm to human health (i.e. “significant harm” as 
defined in the Environmental Protection Act 1990: Part 
2A Contaminated Land Statutory Guidance 2012).  

Potential pollution of sensitive water resources.  

A material change to an ecological system, or organism 
forming part of such ecological system. (The definitions 
of ecological systems are provided within the 
Environmental Protection Act 1990: Part 2A 
Contaminated Land Statutory Guidance 2012). 

Low Potential pollution of non-sensitive water resources.  

“Significant harm” to buildings/structures and crops 
(“significant harm” as defined in the Environmental 
Protection Act 1990: Part 2A Contaminated Land 
Statutory Guidance 2012).   

Negligible Harm, although not necessarily “significant harm”, which 
may result in a financial loss, or expenditure to resolve.   

Non-permanent health effects to human health (easily 
prevented by means such as personal protective 
clothing, etc).   

Easily repairable effects of damage to 
buildings/structures/crops. 

 



 

 Lower Otter Restoration Project – Environmental Statement  9 - 7 

Table 9.3  Criteria for classifying the probability of impact from 
contaminated land  

Probability Criteria 

High likelihood There is a pollution linkage and an event that would 
either appear very likely in the short term (i.e. during the 
construction period) and almost inevitable over the long 
term, or, there is evidence at the receptor of harm or 
pollution. 

Likely There is a pollution linkage and all the elements are 
present and in the right place which means that it is 
probable that an event will occur. 

Circumstances are such that an event is not inevitable, 
but possible in the short term (i.e. during the 
construction period) and likely over the long term. 

Low likelihood There is a pollution linkage and circumstances are 
possible under which an event could occur.  

However, it is by no means certain that even over a 
longer period such event would take place and is less 
likely in the shorter term. 

Unlikely There is a pollution linkage, but circumstances are such 
that it is improbable that an event would occur even in 
the long term. 

 
The significance of effect criteria in Table 9.5 are derived by comparing the risk 
(see Table 9.4) associated with contamination under the existing environment 
conditions compared to the risk during the construction phase (short-term) and 
the operation of the scheme (long-term). 

Table 9.4  Contamination risk matrix - Consideration of magnitude of 
effect against probability of impact/hazard to assign risk levels  
 

Probability of 
impact/hazard 

Magnitude of impact 

High Medium Low Negligible 

High Very high 
risk 

High risk Moderate 
risk 

Moderate 
risk 

Likely High risk Moderate 
risk 

Moderate/low 
risk 

Low risk 

Low Moderate 
risk 

Moderate/low 
risk 

Low risk Very low risk 

Unlikely Moderate/low 
risk 

Low risk Very low risk Very low risk 
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Table 9.5  Significance of effect criteria – ground conditions and 
contaminated land risk  

Significance Criteria Definition 

Major adverse effect 
(significant) 

An increase of 4 or 5 “risk levels” of contamination 
risk from the existing environmental conditions 
(see Table 9.4). For example, land previously 
classified as non-contaminated has become 
capable of being classified as contaminated as per 
the statutory definition of Contaminated Land 
under Part 2A of the Environmental Protection Act 
1990 i.e. land that had been assessed as a Very 
Low contamination risk in the existing environment 
becomes a high or very high risk. 

Moderate adverse 
effect (significant) 

An increase of 2 or 3 ‘risk levels’ of contamination 
risk from the existing environment conditions in the 
risk matrix (see Table 9.4).   For example, land that 
had been assessed as a low contamination risk in 
the existing environment becomes a moderate or 
high risk.   

Minor adverse effect 
(not significant) 

An increase of 1 ‘risk level’ of contamination risk 
from the existing environment conditions in the risk 
matrix (see Table 9.4). For example, land that had 
been assessed as a low contamination risk in the 
existing environment becomes a moderate/low 
risk. 

Neutral effect (not 
significant) 

No change in contaminated land risks. 

Minor beneficial effect 
(not significant) 

A reduction of 1 ‘risk level’ of contamination risk 
from the existing environmental conditions in the 
risk matrix (see Table 9.4). For example, land that 
had been assessed as a moderate/low 
contamination risk in the environmental 
environment becomes a low risk. 

Moderate beneficial 
effect (significant) 

A reduction of 2 or 3 ‘risk levels’ of contamination 
risk from the existing environmental conditions in 
the risk matrix (see Table 9.4). For example, land 
that meets the statutory definition of Contaminated 
Land in the existing environment is no longer 
determined as such under Part 2A of the 
Environmental Protection Act 1990 i.e. land that 
has a high contamination risk in the existing 
environment becomes a moderate/low or low risk. 

 

It is generally very difficult to achieve a ‘major beneficial’ effect (i.e. moving from 
a very high risk to a very low risk) in relation to contaminated land without specific, 
targeted remediation taking place, due to the certainty required to demonstrate 
that there are no pathways for contamination to migrate, post-construction, or that 
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the source material has been removed. For this reason, this definition is excluded 
from Table 9.5. 

9.4. Limitations and Assumptions 
The soils and contamination impact assessment is based upon the ground 
investigation undertaken to inform the design phase of the Scheme.  Sampling 
by its nature provides only a general indication of contaminants present on the 
site.  Different types and different concentrations of substances may be present 
on the site compared to samples taken. The possibility exists for contamination 
to be present in areas of the site not investigated.   

9.5. Regulatory and Policy Context 

9.5.1. Regulatory Context 

The protection of groundwaters is provided for at the European level by the Water 
Framework Directive (2000/60/EC) and the Groundwater Directive 
(2006/118/EC). Together these provide the legal framework within which much 
of the national legislation intended to secure the protection of controlled waters 
is established. National legislation relevant to the Scheme comprises the 
Environmental Protection Act 1990, the Water Resources Act 1991, the Water 
Act 2003, the Water Environment (Water Framework Directive) (England and 
Wales) Regulations 2003 and the Environmental Permitting (England and Wales) 
Regulations 2016. 

A statutory regime for the identification and remediation of land posing 
unacceptable risks on human health and the environment is set out in the 
Environmental Protection Act 1990 Part 2A. 

The main LORP construction activity that will have a potential effect on soils and 
contamination, will be largely confined to South Farm Road bridge and 
embankment works. However, the works on the bridge, breaches in the 
embankments and excavation of the new creek network have the potential to 
cause effects on the water environment. The impacts from these construction 
activities are discussed within chapter 10 Water Environment.   

9.5.2. Policy Context 

The relevant policy documents identified in chapter 5 Planning Policy Context 
have been reviewed and a summary of the relevant national and local 
development plan policies is presented in Table 9.6 (only wording relating to 
geology, soils and contamination has been included). These policies have been 
considered during the development of the Scheme and have informed the level 
of mitigation required to ensure compliance with planning policy as far as 
possible. A full assessment of the Scheme’s compliance against these policies, 
taking account of the mitigation described in section 9.8 of this chapter, is 
provided in the Planning Statement.    

EDDC also has a “contaminated land strategy” (1 January 2019 – 31st December 
2024), Update of Contaminated Land Strategy May 2012. First Strategy 
published May 2001, and a register of Contaminated Land (as defined by the 
Environmental Protection Act 1990). This register does not include any sites near 
the Scheme. 
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Table 9.6 Relevant policy 

Document Overview 

National Planning Policy 

National Planning 
Policy Framework 
(NPPF) 

Para 178: Planning policies and decisions should 
ensure that: 

a) a site is suitable for its proposed use taking account 
of ground conditions and any risks arising from land 
instability and contamination. This includes risks arising 
from natural hazards or former activities such as mining, 
and any proposals for mitigation including land 
remediation (as well as potential impacts on the natural 
environment arising from that remediation); 

b) after remediation, as a minimum, land should not be 
capable of being determined as contaminated land 
under Part IIA of the Environmental Protection Act 1990; 
and 

c) adequate site investigation information, prepared by 
a competent person, is available to inform these 
assessments. 

Para 179: Where a site is affected by contamination or 
land stability issues, responsibility for securing a safe 
development rests with the developer and/or landowner 

Para 200: Local planning authorities should look for 
opportunities for new development within Conservation 
Areas and World Heritage Sites, and within the setting 
of heritage assets, to enhance or better reveal their 
significance. Proposals that preserve those elements of 
the setting that make a positive contribution to the asset 
(or which better reveal its significance) should be treated 
favourably. 

Local Planning Policy 

East Devon District Council Local Plan 2013-2031  

Strategy 47 - Nature 
Conservation and 
Geology 

 

All development proposals will need to: 

1. Conserve the biodiversity and geodiversity value of 
land and buildings and minimise fragmentation of 
habitats. 

… 

Development proposals that would cause a direct or 
indirect adverse effect upon internationally and 
nationally designated sites will not be permitted unless: 

a) They cannot be located on alternative sites that 
would cause less or no harm. 
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Document Overview 

b) The public benefits of the development clearly 
outweigh the impacts on the features of the site and 
the wider network of natural habitats. 

c) Prevention, mitigation and compensation measures 
are provided. 

d) In respect of Internationally designated sites, the 
integrity of the site will be maintained. 

EN16 – 
Contaminated Land 

 

Where it is anticipated that contamination may be 
present on or near to a development site, a 
contaminated land assessment will be required. The 
assessment must be agreed with the Council and 
must: 

a) Identify and characterise the contamination; 

b) Identify the risks; and 

c) Identify remediation and/or mitigation measures. 

Where identified as necessary, the agreed measures 
must be taken to remediate the site prior to or during 
the development. 

Development on or in close proximity to active or 
former waste sites will only be permitted where it can 
be demonstrated that there will be no harm to future 
occupiers of the site from leachate or landfill gas or 
other waste arisings. 

                      

9.6. Existing environment 

9.6.1. Geology and Soils 

The British Geological Survey Geology of Britain Viewer indicates that the 
bedrock at this location predominately comprises Helsby Sandstone 
(Sandstone), which is Sedimentary Bedrock formed in the Triassic Period. The 
superficial deposits comprise Saltmarsh (clay and silt) formed during the 
Quaternary Period. 

The soil classification status at this location according to SoilScape on the MAGIC 
website (http://magic.defra.gov.uk/MagicMap.aspx) comprises ‘loamy and clayey 
floodplain soils with naturally high groundwater’, with the main land cover being 
grassland and arable.  

The 1:250 000 Series Agricultural Land Classification Mapping for South West  
produced by Natural England notes that the land in the north of the site is 
predominantly Grade 3 (good to moderate quality) agricultural land and the land 
in the south is classified as Grade 4 (poor quality) agricultural land (see Figure 
9.1 in Appendix F).  

http://publications.naturalengland.org.uk/publication/144017?category=5954148537204736
http://publications.naturalengland.org.uk/publication/144017?category=5954148537204736
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9.6.2. Land contamination 

A historic landfill is identified within the site directly south of South Farm Road 
and adjacent to the west embankment of the River Otter. The landfill is identified 
as South Farm Road historic landfill and listed as receiving inert, industrial, 
commercial and household waste (The historical definitions of waste do not 
necessarily align with current definitions, i.e. what was inert waste at the time of 
deposit may not be the same as current waste classification). The historic landfill 
represents a source of contamination that has the potential to cause harm to 
humans and/or the water environment however, the ground investigation to 
support the Scheme has shown there is a low likelihood of pollution from the old 
landfill. The Scheme involves changes to the landfill surface and increased 
flooding around the landfill, and therefore this represents a possible effect to both 
human health and the water environment.  

The former Budleigh Salterton Branch of the London and South Western Railway 
crosses the western edge of Little Marsh. The railway land and embankments 
may present a potential contamination source. 

Historical records, including a ground investigation (Jacobs, 2017) and recent 
evidence (from site visits) of bank failure at Budleigh Salterton have indicated 
existing river embankments may be formed from reworked natural materials.  

Two South West Water (SWW) sewage pumping stations, East Budleigh and 
Budleigh Salterton (Lime Kiln) and other storm overflows, are present in the lower 
Otter valley to the west of Little Bank and north of Lime Kiln car park.  

9.6.3. Hydrogeology/groundwater 

The aquifer status beneath the site, the Helsby Sandstone bedrock is designated 
as a Principal aquifer which is described as “geology that exhibit high permeability 
and/or provide a high level of water storage”. The superficial deposits are 
designated as a Secondary A aquifer which is described as “permeable strata 
capable of supporting water supplies at a local rather than strategic scale and in 
some cases forming an important source of base flow to rivers”. Little Marsh flood 
plain lies within source protection zones II and III for groundwater abstractions at 
Otterton.   

9.6.4. Ground Investigation 

A ground investigation was undertaken at the site in 2018 as reported in “Lower 
Otter Restoration Project Ground Investigation Report (GIR), CH2M/Jacobs 
2018”. GIR has informed the conceptual model of the site and the assessment of 
effects on ground conditions.   

15 boreholes were drilled to a depth of 25m (CP1-CP11, and BH1-BH5), along 
with 6 hand dug pits (HOP1-HOP6), 3 Windowless Sample Holes (WS1-WS2) 
and 35 trial pits (TP1-TP12, and TPE1-TPE23). 

Twenty-three machine-excavated trial pits (GIR Trial Pit (TP) TPE1 to TPE23) 
were undertaken within the South Farm Road landfill site to determine its 
thickness and geoenvironmental characteristics. A further trial pit (TP10) was 
undertaken to the west of the known extent of South Farm Road landfill. This was 
located in an area of Made Ground identified during the drilling of borehole (BH) 
GIR BH1 and was required to characterise the geoenvironmental characteristics 
of the Made Ground. All borehole (including groundwater sampling locations), 
trial pit and surface water sampling locations are shown in the GIR. 
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Soils, groundwater and surface waters were analysed for likely contaminants, 
including metals, oils, poly-aromatic hydrocarbons, cyanide, poly-chlorinated bi-
phenyls, herbicides, pesticides and asbestos. 

Leachate analysis was undertaken on samples from TPE1 to TPE9, TPE12 to 
TPE16, TPE18 to TPE23 and TP10, to determine the leachability of contaminants 
from the landfill. 

The results of the laboratory testing were screened against the following criteria: 

• Soils: Land Quality Management (LQM)/Chartered Institute of Environmental 
Health (CIEH) Suitable for Use Levels (S4ULs) for Human Health Risk 
Assessment. The assumed Land Use is “Public park (not near residential)”. 

• Leachates: The Water Framework Directive (WFD) (Standards and 
Classification) Directions (England and Wales 2015) – Threshold Value for 
Groundwater: Groundwater Drinking Water Protected Areas (these threshold 
values have been designed to be equivalent to a 95-percentile standard). 

Nine soil samples from three trial pits (TPE2, TPE15 and TPE23) recorded 
exceedances of ‘Suitable for Use – Public Park (not near residential)’ guideline 
values. These are all located in the eastern section of the South Farm Road 
Landfill (Figure 9.2 in Appendix F). The contaminants are all hydrocarbons and 
are constituents of petroleum. This is consistent with the sample descriptions 
from trial pits in this section of the landfill site, which record the presence of 
‘asphalt’, ‘hydrocarbon’ and ‘exhaust pipe’. Details of the exceedances are 
summarised in Table 9.7 below. 

Table 9.7 Summary of the Ground Investigation exceedances of guideline 
values for soil concentrations 

Contaminant 
Number of 
exceedance
s 

Max. 
concentratio
n recorded 

Location 
of 
maximu
m 

Guidelin
e Value 
(S4Uls) 

Benzo(a)pyrene1 3 12.9mg/kg 
TPE23 at 
2m bgl 

11mg/kg 

Benzo(a,h)anthracen
e 

4 1.71mg/kg 
TPE23 at 
2m bgl 

1.1mg/kg 

Benzo(b)fluoranthen
e 

2 15.1mg/kg 
TPE23 at 
2m bgl 

13mg/kg 

Aliphatic 
hydrocarbons >C12-
C16 

2 38.6mg/kg 
TPE15 at 
2m bgl 

24mg/kg 

A notable number of leachate results exceeded the WFD threshold values and 
are summarised in Table 9.8 below. 

Table 9.8 Summary of the exceedances of guideline values for leachate 
concentrations 

                                            
1 Benzo(a)pyrene, Benzo(a,h)anthracene, Benzo(b)fluoranthene are all part of a group of 
chemicals known as Poly-Aromatic Hydrocarbons (PAH) 
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Contaminant 
Number of 
exceedances 

Max. 
concentration 
recorded 

Location of 
maximum 

Guideline 
Value (WFD) 

Ammoniacal 
nitrogen 

7 30.66mg/l 
TPE23 at 
1m bgl 

0.29mg/l 

Lead 8 105µg/l 
TPE12 at 
0.25m bgl 

7.5µg/l 

Arsenic 4 47µg/l 
TPE12 at 
0.25m bgl 

7.5µg/l 

Nickel 2 29µg/l 
TPE22 at 
2m bgl 

15µg/l 

Sulphate 5 1610mg/l 
TPE8 at 1m 
bgl 

188mg/l 

Boron 2 2750µg/l 
TPE22 at 
2m bgl 

750µg/l 

The location with the highest number of exceedances is TPE23, located within 
the landfill, with 10 recorded exceedances of both solid (soil) and leaching test 
guideline values, with exceedances of leachable ammoniacal nitrogen, arsenic, 
boron and sulphate, aliphatic hydrocarbons and polyaromatic hydrocarbons 
(PAHs) (benzo(a)pyrene, benzo(b)fluoranthene and dibenzo(a,h)anthracene). 
With the exception of the aliphatic hydrocarbon concentrations, the results from 
the soil sample testing show concentrations of the contaminants to be marginal 
exceedances, whereas the leachate concentrations exceeded the guideline 
values to a greater extent. Concentrations of boron and sulphate may be natural 
(i.e. due to the local geology) or may result from the presence of, or historic 
invasion from, tidal/ estuarine waters, which may be naturally high in these 
substances.    

Asbestos was recorded in some locations within the eastern landfill as described 
in Table 9.9.  Laboratory analysis did not always confirm the visual occurrences 
of suspected asbestos and conversely laboratory analysis detected asbestos at 
locations where suspected asbestos had not been noted during the investigation.  
This is a common occurrence as asbestos is not always visible during the 
investigation, and not all visual observations of suspected asbestos are 
confirmed during laboratory analysis. 
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Table 9.9 Asbestos summary (from visual assessment and chemical 
analysis) 

Location 
Depth 
m bgl 

Field 
observation 

Laboratory 
analysis 

Form and 
type (loose 
fibres or 
within 
fragment of 
Asbestos 
Containing 
Material) 

Concent-
ration 
(where 
relevant) 
% w/w 

TPE8 
0.80 – 
1.40 

Potential 
asbestos 
noted in log  

Lab analysis 
did not 
record 
asbestos 

Not 
recorded 

N/A 

TPE14 
0.60-
2.50 

Potential 
asbestos tiles 
and sheets 
noted in log 

Lab analysis 
did not 
record 
asbestos 

Fragments 
of ACM  

N/A 

TPE21 1.00 None Crocidolite 
Loose fibres 
within soil 

0.001 

TPE22 1.00 None Chrysotile 
Loose fibres 
within soil 

<0.001 

TPE22 2.00 None 
Amosite and 
Chrysotile 

Loose fibres 
within soil 

0.025 

TPE22 3.00 None Chrysotile 
Loose fibres 
within soil 

0.003 

TPE23 1.00 None Chrysotile 
Loose fibres 
within soil 

<0.001 

TPE23 2.00 None Amosite 
Loose fibres 
and board 

0.009 

TPE23 1.6 None Chrysotile 

Solid 
fragment of 
asbestos 
cement 

Fragment 
will be 
greater 
than 
0.1% 

Based on the GIR the conceptual ground model for the site is as follows: 

Northern area (north of South Farm Road): 

• Topsoil; 

• Superficial Deposits comprising: 

o 2m of Saltmarsh Deposits (potentially thinning to north) comprising 
soft/weak clay, silt and fine sand 

o 3.5 to 4.5m of Beach Deposits comprising coarse sand and gravel; 
and 
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• Bedrock is highly weathered and comprises Helsby Sandstone Formation 
from around -4mOD to -5mOD. 

South Farm Road Landfill: 

• Up to 3m of Made Ground comprising landfill material with localised 
exceedance of contaminants (soil and leachate), especially at eastern end of 
site;  

• Lies directly on Superficial Deposits comprising: 

o up to 4m of Saltmarsh Deposits comprising soft/weak clay, silt and 
fine sand 

o 2 to 3m of Beach Deposits comprising coarse sand and gravel; and 

• Bedrock is highly weathered and comprises Helsby Sandstone Formation 
from around -6mOD. 

It is noted that there is an absence of, or if present, only a thin capping layer. 
There is no engineered liner. 

Southern area (south of landfill): 

• Topsoil; 

• Superficial Deposits comprising: 

o 4 to 5m of Saltmarsh Deposits comprising soft/weak clay, silt and fine 
sand 

o 1 to 3m of Beach Deposits comprising coarse sand and gravel; and 

• Bedrock is highly weathered. 

Groundwater and surface water sampling 

Groundwater samples (36Nr) were taken from 16 monitoring points from 
boreholes (at dual levels), window sample holes and trial pits. Surface water 
samples were taken from 6 locations. Following laboratory testing, the results 
were compared against the WFD threshold values and are summarised below in 
Table 9.10. 

Table 9.10 Summary of the exceedances of guideline values for 
groundwater and surface water samples 

Contaminant 
Number of 
exceedances 

Max. 
concentratio
n recorded 

Location 
of 
maximu
m 

Guideline 
Value 
(WFD) 

Ammoniacal 
nitrogen 

4 1.52mg/l 
WS2 at 
2.5m 

0.29mg/l 

Lead 1 18µg/l TP7 7.5µg/l 

Arsenic 1 11µg/l 
WS2 at 
3m 

7.5µg/l 

Boron 2 1190µg/l SW10 750µg/l 

Chloride 8 4040mg/l SW10 188µg/l 

Sulphate 5 563mg/l SW10 188mg/l 
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Contaminant 
Number of 
exceedances 

Max. 
concentratio
n recorded 

Location 
of 
maximu
m 

Guideline 
Value 
(WFD) 

Electrical 
conductivity 

7 11560µS/cm SW10 1800µS/c
m 

Sodium 7 2480mg/l SW10 150mg/l 

Benzo(a)pyrene 2 0.97µg/l TP7 0.0075µg/l 

Benzo(b)fluoranthen
e 

1 1.03µg/l TP7 0.075µg/l 

All of the chloride results exceed the guideline value. With the exception of the 
result from BH4 (1912µS/cm), the electrical conductivity exceeded the guideline 
value by a notable amount. Both the chloride and conductivity results are 
indicative of saline conditions.  WS2 recorded the largest number of exceedances 
partially due to a dual installation being present, therefore two samples underwent 
testing. The deeper sample (3m) recorded seven exceedances, and the 
shallower sample (2.5m) recorded six exceedances; both samples recorded 
exceedances of ammoniacal nitrogen, boron, chloride, electrical conductivity, 
sodium and sulphate.  Where exceedances for inorganic parameters occurred, 
these were all associated with either surface water or shallow groundwater 
samples taken close to the tidal reach of the river and represent the influence of 
saline estuarine waters within, or overspill from, the River Otter.  There is an 
outlier (TPE7) which has evidence of PAH and metals contamination. This is 
remote from the landfill and adjacent to an ephemeral pond.  This appears to be 
an isolated occurrence and does not appear to be related to the landfill.    

9.7. Likely significant effects 
This section defines the risks (to human health, groundwater and surface waters) 
associated with land contamination based on the site’s current condition, for 
comparison with the risks presented during the construction phase and the 
subsequent operation of the Scheme, and the associated significance of effect. 
The operational phase is considered to begin immediately post breach of the site, 
causing tidal inundation. 

9.7.1. Construction Phase 

Impacts to human health on the users of the Otter Estuary SSSI and the 
Dorset and East Devon Coast WHS  

These impacts are largely related to disturbance of landfill materials and spillages 
of construction materials and fuels during construction.  The potential generic 
contamination related effects from construction activities associated with the 
Scheme include:  

• Risks to the human health of site users from contaminants at the site; 

• Potential pollution of surface water from spoil and materials stored on site;  

• Potential pollution of soil or groundwater and surface water through 
construction activities; and  
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• Potential pollution of soil, surface and/or groundwater from spillages or 
leaking oil/fuel from construction vehicles/plant machinery.  

Construction best practice will greatly reduce the likelihood of the above 
occurring, however the potential for a likely significant effect to occur cannot 
totally be excluded at this stage of the design. For the purposes of this 
assessment, construction best practice is considered to be “built in” mitigation 
and therefore part of the design.   

After considering the “built in” mitigation, the magnitude of the impact (see Table 
9.2) is considered medium, and the probability of the impact is considered low 
likelihood (see Table 9.3), indicating a moderate/low risk.  This represents an 
increase of 1 risk levels (see Table 9.4) over baseline (low risk) and therefore a 
minor adverse effect (see Table 9.5) and not significant (see Table 9.5).   

Disposal of contaminated material from the landfill 

It is planned to remove up to 1,500m3 of contaminated material from the north 
western corner of the landfill site to accommodate the construction of the new 
South Farm Road highway bridge and tidal creek channel beneath. The existing 
landfill material (plus general fill material likely to be found) in this north western 
corner will be excavated; with contaminated material taken off site. The majority 
of this material will be difficult to re-use since it is mostly former landfill material 
and it is assumed that it will require disposal at a landfill site near Exeter. The 
removal of landfill does not represent an additional contamination risk and is 
difficult to assess within this methodology. There is no risk and therefore this is 
considered a neutral effect and not significant (see Table 9.5). 

Potential for contamination of surface water as a result of migration from 
South Farm Road historic landfill to the new channel 

The construction of a new channel through the western edge of the landfill, 
unmitigated, may lead to the creation of a pathway allowing movement of 
groundwater contamination from the landfill to the new tidal creek channel.  
Without mitigation this would lead to notable concentrations of contaminants 
(ammonia and benzo(a)pyrene) over 100 times greater than the WFD guideline 
values for surface waters) to potentially mix with the new main creek channel 
water. Unmitigated, the magnitude of the impact (see Table 9.2) is considered 
medium, and the probability of the impact is considered to be highly likely (see 
Table 9.3), indicating a high risk.  This represents an increase of 5 risk levels (see 
Table 9.4) over the existing environment (no impact, i.e. no risk) and therefore a 
major adverse and therefore significant effect (see Table 9.5). Mitigation 
measures are required – see section 9.8.1. 

Potential for groundwater and surface water contamination resulting from 
re-use of existing highway materials 

The existing South Farm Road highway surface will be either broken up and 
removed off site or left in place and covered with clean fill material. If left in place, 
there is potential that this existing material may contain contaminants that could 
leach to groundwater. Unmitigated, the magnitude of the impact (see Table 9.2) 
is considered low, and the probability of the impact is considered low likelihood 
(see Table 9.3), indicating a low risk.  This represents no change compared to 
baseline (low risk) and therefore a neutral effect (see Table 9.5) and not 
significant (see Table 9.5).   
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Potential for groundwater and surface water contamination resulting from 
surcharge of the new highway bank installation on top of landfill 

The surcharging associated with the construction of the new South Farm Road 
highway has the potential to cause migration of contaminants to the groundwater 
due to compression of the existing landfill. Unmitigated, the magnitude of the 
impact (see Table 9.2) is considered low, and the probability of the impact is 
considered low likelihood (see Table 9.3), indicating a low risk.  This represents 
an increase of 2 risk levels (see Table 9.4) over baseline (no risk) and therefore 
a moderate adverse effect (see Table 9.5) and therefore a significant effect (see 
Table 9.5).  Mitigation measures are required – see section 9.8.1. 

9.7.2. Operational Phase 

Potential for contamination of ground water and surface water as a result 
of erosion to South Farm Road historic landfill 

Groundwater within the landfill represents a source of contamination albeit limited 
in extent and constrained by the local geology. The baseline magnitude of the 
impact (see Table 9.2) is assessed as medium, with the probability of an impact 
(see Table 9.3) assessed as low likelihood, giving a baseline assessment as 
moderate/low risk (see Table 9.4).   

The Scheme has the potential to increase the erosion of the landfill, in particular 
the edges of the landfill during flood events. This may lead to landfill debris 
contaminating flood waters and increase the mobility of groundwater 
contamination within the landfill, leading to increased mixing of contaminants 
from the landfill with flood waters.  Unmitigated, the magnitude of the impact (see 
Table 9.2) is considered medium, and the probability of the impact is considered 
highly likely (see Table 9.3), indicating a high risk.  This represents an increase 
of 2 risk levels (see Table 9.4) over the existing environment (moderate/low risk) 
and therefore a moderate adverse and therefore significant effect. Mitigation 
measures are required and are included in section 9.8.2. 

Potential for contamination of surface water as a result of migration from 
South Farm Road historic landfill to the new channel 

The construction of a new channel through the western edge of the landfill, 
unmitigated, may lead to the creation of a pathway allowing movement of 
groundwater contamination from the landfill to the new tidal creek channel.  
Without mitigation this would lead to notable concentrations of contaminants 
(ammonia and benzo(a)pyrene) over 100 times greater than the WFD guideline 
values for surface waters) to potentially mix with the new main creek channel 
water. Unmitigated, the magnitude of the impact (see Table 9.2) is considered 
medium, and the probability of the impact is considered to be highly likely (see 
Table 9.3), indicating a high risk.  This represents an increase of 5 risk levels (see 
Table 9.4) over the existing environment (no impact, i.e. no risk) and therefore a 
major adverse and therefore significant effect (see Table 9.5). Mitigation 
measures are discussed in section 9.8.2. 

Potential for contamination of surface water features as a result of erosion 
of the existing river embankments through meandering of the new channel 

This potential impact relates to the potential for contaminants to be released from 
the river embankments (i.e. all embankments: Little Bank, Big Bank and the Otter 
embankment near Lime Kiln car park) as a result of increased erosion. The river 
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embankments are constructed of Made Ground and are artificial features.  
However, ground investigation works to date have not identified major sources of 
contamination within the embankments and most appear to consist of reworked 
natural deposits with some brick/concrete blocks in repairs made in Big Bank. 
However, to date investigations have been limited; there remains a potential for 
contamination to be present. Erosion of the river embankments is considered a 
possibility under baseline conditions. The magnitude of the impact (see Table 
9.2) is assessed as medium, with the probability of an impact (see Table 9.3) 
assessed as low likelihood, giving a baseline assessment as moderate/low risk 
(see Table 9.4). The magnitude of the impact (see Table 9.2) is considered 
medium, and the probability of the impact is considered a low likelihood (see 
Table 9.3), indicating a moderate/low risk (see Table 9.4).  This represents no 
change compared to baseline and therefore a neutral effect.  Whilst mitigation is 
not required the scheme incorporates mitigation as described in 9.8.2.  

Potential for contamination of groundwater from increased tidal flooding of 
Little Marsh and potential increased risk of flooding to sewage pumping 
stations at East Budleigh and Budleigh Salterton (Lime Kiln) 

During the scoping stage it was considered that with tidal inundation of the site, 
the discharges to surface water and groundwater from SWW’s sewage pumping 
stations may be impacted during the operation of the Scheme. This is reported in 
the Scheme’s Flood Risk Assessment. The East Budleigh pumping station is 
exposed if the River Otter overflows its banks under current situation.  This would 
continue to be the case with the Scheme in operation. For Budleigh Salterton 
(Lime Kiln) Pumping Station, the hydraulic modelling indicates no change in flood 
risk.  The magnitude of the impact (see Table 9.2) is considered medium, and the 
probability of the impact is considered a low likelihood (see Table 9.3), indicating 
a moderate/low risk (see Table 9.4). This represents no change compared to 
baseline and therefore a neutral effect. 

Potential of impacts to human health mainly associated with changes to the 
landfill 

The Scheme includes the provision of new footpaths across the landfill, creating 
access to a bird hide at the southern end of the landfill. The introduction of 
footpaths across the landfill will potentially lead to a greater possibility of site 
visitors coming into contact with contaminated soils (e.g. dermal contact and 
inhalation of contaminants). Unmitigated, the magnitude of the impact (see Table 
9.2) is considered medium, and the probability of the impact is considered likely 
(see Table 9.3), indicating a moderate risk (see Table 9.4). This represents an 
increase of 2 risk levels over baseline (low risk) and a moderate adverse and 
therefore significant effect. Mitigation measures are required – see section 9.8.2. 

Impacts on agricultural soils 

With the increased flooding of the site there will be a loss of Grade 4, (Poor) 
agricultural land. The Scheme also has potential to impact a small area of Grade 
3 (Moderate) agricultural land in the northern area of the site, due to increased 
salinity. There will be no loss of prime agricultural land, or impact on important 
soil resources. Grade 3 and 4 soils are considered to be of low value, the 
magnitude of the impact is considered low negative and the overall impact minor 
adverse effect and therefore not significant.  
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9.8. Mitigation 

9.8.1. Construction Phase 

Impacts to human health on the users of the Otter Estuary SSSI and the 
Dorset and East Devon Coast WHS  

The constructional impacts are mitigated in the Environmental Action Plan 
(Appendix K). The mitigation will consist of: 

• Tracking system to control soil movements, including stockpile management 

• Dust suppression 

• Groundwater control in excavations 

• Spill prevention 

• Staff training and personal protective equipment 

• Site security (to prevent public access during the works). 

• South breach excavations will take place in a staged manner, only at low 
tides, during a low tide sequence. The aim is to avoid excessive risk of 
exposure of existing material to tidal water in case of contaminants. Testing 
in-situ and checking could also occur during the different stages.  

• Little Bank and Big Bank are less of a risk due to likely dry working areas 
during construction. 

Potential for contamination of groundwater and surface water as a result of 
migration from South Farm Road historic landfill to the new channel  

The mitigation consists of installation of an impermeable barrier between the new 
main creek channel and the eastern area of the landfill, most likely using sheet 
piling.  A line of sheet piles installed to divide off the north west section of the 
landfill which will be excavated and removed off site. Piles will be installed to 
sufficient depth to provide an effective cut-off of groundwater seepage/leachates. 
These piles will act as a physical barrier when excavations begin, allowing safe 
working space to fully excavate landfill corner, test/check what material is and 
then remove contaminated material off site (depending on what’s found). Piles 
will be permanently left in place. A watching brief will be undertaken by the 
Environmental Clerk of Works (ECoW) during the excavation of the channel to 
determine if any contamination arises 

Potential for groundwater and surface water contamination resulting from 
re-use of existing highway materials 

The existing highway material will be tested, and should contamination be 
identified material will be removed off site. 

Potential for groundwater and surface water contamination resulting from 
surcharge of the new highway bank installation on top of landfill 

The mitigation consists of: 

• The installation of the highway embankment on top of the landfill will 
surcharge the soft compressible landfill material during construction, where 
settlement monitoring will take place over 9 months. Groundwater and 
geotechnical issues can be monitored and then reacted to and further 
mitigation designed (such as groundwater treatment/control/containment). 
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• Highway embankment installation will not involve any excavation of existing 
landfill ground layers – to limit risks of exposure of contaminated material.  

9.8.2. Operational Phase 

Potential for contamination of groundwater and surface water as a result of 
erosion to South Farm Road historic landfill 

The mitigation consists of: 

• Installation of erosion protection; 

• Removal of large trees (which will likely die due to increased salinity, and 
therefore have potential to disturb soils when they decay/decompose) from 
the southern edge of the landfill; and 

• Landfill site edge protection design; with additional fill/re-profiling, existing 
tree roots not removed but coppiced to ground level, salt resistant vegetation 
planted. 

Potential for contamination of ground water and surface water as a result 
of migration from South Farm Road historic landfill to the new channel  

• The mitigation consists of: 

• Robust rip rap erosion protection to be installed under and adjacent to the 
new bridge, and across the main creek, where tidal flows are expected to be 
highest. 

• The installed sheet piles will be permanently left in place and provide long-
term additional protection to the highway bridge area of leaching 
contaminants. 

Potential for contamination of ground water and surface water features as 
a result of erosion of the existing river embankments through meandering 
of the new channel 

Whilst this is considered a neutral effect, it is recommended that there is a 
watching brief for contamination during the partial removal of the Scheme’s 
embankments (Little Bank, Big Bank and the 70m wide breach through the 
existing estuary embankment). If previously unidentified contamination is 
encountered then further mitigation, such as erosion protection be considered.   

The breaches will have increased fill material and re-profiling/shaping to provide 
better erosion protection at the edges of Little Bank and Big Bank. The lowered 
footpaths will have more robust concrete surfacing, providing erosion protection 
at ground level. 

The southern breach will have rip rap erosion protection around the existing 
embankments (edges of breach), underneath the footbridge and across the main 
creek channel. 

This remains a neutral effect. 

Potential of impacts to human health mainly associated with changes to the 
landfill 

The mitigation comprises the use of clean soils generated during the Scheme to 
provide clean cover over the landfill area, therefore greatly reducing the risk of 
site visitors coming into contact with the contaminants within the landfill. 
Coverage of the landfill will be approximately 600mm thick. However, this 
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thickness may be reduced under engineered paths and in areas where planting 
is designed to minimise access. Clean landfill cover material will cover nearly the 
whole landfill in varying depths using site won material, followed by planting of 
woodland and habitat above. This will improve the protection on top of the landfill, 
at risk from large flood events. This mitigation helps the long-term situation during 
operation. 

9.9. Opportunities and enhancements 
The mitigation (for impacts to human health) for the landfill represents an 
opportunity to improve the landfill cover material.  At present the cover over the 
landfill is sparse and not consistent in depth, and there is potential for landfill 
materials to be exposed on the surface (for example when a tree falls and roots 
expose the ground). Also, in the future, due to climate change influence, flood 
situations are likely to worsen, and increase the risk of landfill material being 
exposed. 

The use of clean cover (soils from elsewhere within the Scheme) would provide 
enhanced protection for site visitors and maintenance workers as well as 
providing improved landscaping soils.  This clean cover is not proposed to be an 
engineered landfill cap and its purpose is not intended to reduce the ingress of 
rainwater into the landfill. 

9.10. Residual effects 
The residual effects of the Scheme on the geology and soils are shown in Table 
9.11 and explained in the text below. 

9.10.1. Construction Phase 

Contamination from general construction activities 

Allowing for construction best practice and “built in” mitigation within the Scheme 
design, the magnitude of the impact (see Table 9.2) is considered medium, and 
the probability of the impact is considered low likelihood (see Table 9.3), 
indicating a moderate/low risk (see Table 9.4).  This represents an increase of 1 
risk levels over baseline (low risk) and therefore a minor adverse effect and not 
significant (see Table 9.5).   

Potential for contamination of ground water and surface water as a result 
of migration from South Farm Road historic landfill to the new channel 

With the mitigation, the magnitude of the impact (see Table 9.3) is considered 
medium, and the probability of the impact is considered unlikely (see Table 9.4), 
indicating a low risk.  This represents an increase of 2 risk levels over the existing 
environment (no impact, i.e. no risk) which is a moderate/minor adverse effect 
and on balance not considered significant (see Table 9.6).  No further mitigation 
to reduce this impact is considered possible. 

Potential for groundwater and surface water contamination resulting from 
re-use of existing highway materials 

Whilst mitigation is detailed this remains a neutral effect. 
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Potential for groundwater and surface water contamination resulting from 
surcharge of the new highway bank installation on top of landfill 

With the mitigation, the magnitude of the impact (see Table 9.2) is considered 
low, and the probability of the impact is considered unlikely (see Table 9.3), 
indicating a very low risk.  This represents an increase of 1 risk levels over the 
existing environment (no impact, i.e. no risk) which is a minor adverse effect and 
on balance not considered significant (see Table 9.5).  No further mitigation to 
reduce this impact is considered possible. 

9.10.2. Operational Phase 

Potential for contamination of groundwater and surface water as a result of 
erosion to South Farm Road historic landfill 

With the mitigation, the magnitude of the impact (see Table 9.2) is considered 
medium, and the probability of the impact is considered unlikely (see Table 9.3), 
indicating a low risk.  This represents an increase of 2 risk levels over the existing 
environment (no impact, i.e. no risk) which is a moderate/minor adverse effect 
and on balance not considered significant (see Table 9.5).  No further mitigation 
to reduce this impact is considered possible. 

Potential for contamination of ground water and surface water as a result 
of erosion to South Farm Road historic landfill 

With the mitigation, the magnitude of the impact (see Table 9.2) is considered 
medium, and the probability of the impact (see Table 9.3) is considered low 
likelihood, indicating a moderate/low risk (see Table 9.4).  This represents no 
change compared to the existing environment (moderate/low risk) and therefore 
a neutral effect (see Table 9.5).   

Potential for contamination of ground water and surface water features as 
a result of erosion of the existing river embankments through meandering 
of the new channel 

Whilst mitigation is detailed this remains a neutral effect. 

Potential of impacts to human health mainly associated with changes to the 
landfill 

With the mitigation (placement of clean cover), the magnitude of the impact (see 
Table 9.2) is considered medium, and the probability of the impact (see Table 
9.3) is considered unlikely, indicating a low risk (see Table 9.4).  This represents 
no change compared to the existing environment (low risk) and therefore a 
neutral effect (see Table 9.5) with mitigation.   
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Table 9.11 Residual Effects 

Receptor Stage Impact 
Significance 
of effect 

Mitigation 
Residual 
effect 

Humans, 
Groundwater/ 
Surface 
water 

Construction   

Contamination 
from general 
construction 
activities 

Minor 
adverse (not 
significant) 

Construction 
best 
practice 

Minor 
adverse 
(not 
significant) 

Groundwater/ 
Surface 
water 

Construction 

Migration of 
contamination 
from landfill to 
new river 
channel 

Major 
(significant) 

Construction 
design 
separate 
river 
channel 
from landfill  

Moderate/ 
minor (not 
significant) 

Groundwater/ 
Surface 
water 

Operation 

Migration of 
contamination 
from landfill to 
new river 
channel 

Major 
(significant) 

Construction 
design 
separate 
river 
channel 
from landfill  

Moderate/ 
minor (not 
significant) 

 

9.11. Monitoring 
A watching brief will be undertaken by the ECoW during the excavation of the 
channel to determine if any contamination arises.  

The groundwater and surface water will be monitored for indicators of 
contamination during construction and operation to measure effectiveness of 
mitigation.  This could be an ECoW or Contractor task. 

During the surcharging of the landfill for the construction of the new South Farm 
Road, groundwater monitoring (level and quality) will be undertaken by the 
Contractor (under supervision of the ECoW) to gauge the impact of the 
surcharging on groundwater conditions. 

9.12. Conclusion  
The Scheme involves constructing a new channel though the edge of an old 
landfill and partial removal of existing flood defences to encourage a more natural 
river form.  

Overall the Scheme is considered beneficial for geology and soils as it results in 
a more natural river system and improved protection of the landfill. 

At present no pathway exists, so contamination within the landfill cannot directly 
enter the river system, although the western side of the landfill does flood in large 
fluvial and/or tidal events). Construction of a new channel may allow 
contamination from the landfill to enter the river system/estuary. The Scheme’s 
design has mitigated this impact as far as possible.  This involves installing sheet 
piles to provide an low permeability barrier between the landfill and the new 
channel.  After mitigation, moderate/minor adverse residual effects (on balance 
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not considered significant) are anticipated (see Table 9.11) due to potential for 
migration of leachate from the landfill to the new river channel.  

A number of minor adverse impacts remain, most notably spills and accidents 
during construction, however these would be expected to be controlled by the 
adoption of good practices to reduce such impacts as much as possible, and the 
disposal of excavated soils from the landfill.  The volume of soils requiring 
disposed has been mitigated through the reuse of material within the Scheme’s 
design.  There is a minor adverse residual impact as a result of loss of agricultural 
soil, however, the lost agricultural soils are of low value.  None of these impacts 
are considered significant. 

9.13. References 
Rudland, D.J., Lancefield, R.M. and Mayell, P.N. 2001. Contaminated land risk 
assessment. A guide to good practice (C552). CIRIA 

9.14. Abbreviations 
EA  Environment Agency  

ECoW Ecological Clerk of Works 

EDDC  East Devon District Council 

GIR  Ground Investigation Report 

PAHs  Polyaromatic hydrocarbons  

SSSI   Site of Special Scientific Interest 

WFD  Water Framework Directive 

WHS  World Heritage Site 

 


