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1

INTRODUCTION

1.1

SCOPE

1.1.1.

WSP UK Ltd (WSP) has been instructed by the Client, Somerset County Council (SCC), to undertake
a site inspection and subsequent reporting of a failure within a slope which forms part of Chinnock
Hollow “the Site”, a hollow way or sunken lane located in East Chinnock, Somerset. A hollow way or
sunken lane is a cutting formed over time by the passage of humans and livestock, augmented by
gravity and erosion.

1.1.2.

The original scope of work includes:
 A visual and tactile geological inspection of the failed slope section (the Site).
 The delivery of an options appraisal study, which presents a review of publicly available
information, as well as observations from the geological inspection. Site observations shall be
used to inform a Qualitative Risk Assessment (QRA) in which the risk of slope instability shall
be assessed.
 As part of the report, completion of an options assessment to inform the risk management
strategy for the slope.

1.1.3.

Qualitative Risk Assessments are a way to measure risk relatively, based on ranking or descriptive
categories. It is an industry standard means of determining a level of risk and is therefore considered
appropriate and sufficient for use at the Site.

1.1.4.

The assessment presented within this report has been undertaken with reference to the industry best
practice.

1.2

ADDITIONAL AREAS

1.2.1.

During the site works, signs of instability were observed within other areas of Chinnock Hollow beyond
the Site extents. Inspection of these areas were beyond WSP’s scope, however, based on these
observations, WSP additionally undertook a very brief ‘walkover-style’ visual inspection of the
remainder of Chinnock Hollow. A commentary relating to the remainder of Chinnock Hollow is provided
within Chapter 10.
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2

SITE DETAILS

2.1

LOCATION

2.1.1.

The Site is located in East Chinnock, South Somerset and comprises an approximate 10m wide and
12m high section of the eastern facing slope of Chinnock Hollow.

2.1.2.

The Site has been impacted by slope instability and is located centrally to Chinnock Hollow.

2.2

LAND USE

2.2.1.

Chinnock Hollow is a sunken lane, which now forms a minor road. It is approximately 500m in length
and trends in a north-east to south-west direction through a narrow parcel of woodland, which follows
the alignment of the road. It connects the A30 to the south with the junction between Green Lane and
Collarway Lane to the north.

2.2.2.

No footway or verge separates the toe of the slope and the highway along the length of Chinnock
Hollow.

2.2.3.

Beyond the crest of the eastern facing slope of Chinnock Hollow is a public open space (field) adjacent
to the Chinnock Hollow Memorial Forest. Running centrally through the field is a formal pathway which
is used to access the Chinnock Hollow Memorial Forest located towards the west. Access onto the
pathway is towards the southern extent of Chinnock Hollow.

2.3

SUNKEN LANES

2.3.1.

A sunken lane is defined as a road or track, which has not been formed by engineering means, but
due to the downcutting action of people, wheeled traffic and animals on a formally un-made road,
augmenting and accelerating the natural processes of weathering and erosion.

2.3.2.

Sunken lanes have the following characteristics:
 Occurrence within arenaceous strata such as the Bridport Sand Formation, which comprise
cemented sands and extremely weak sandstone.
 Artificially steepened slopes which exhibit a vertical or near vertical slope profile.
 Exposed tree roots.

2.3.3.

Note that WSP are not aware of any heritage restrictions associated with Chinnock Hollow.

2.4

SITE HISTORY

2.4.1.

Examination of publicly available historical mapping using the website Old Maps Online [1] indicates
that the Site has remained largely unchanged since the late 1800s.

2.4.2.

Other than the areas of concern shown to WSP, no information regarding the rockfall history has been
provided to WSP.

2.5

TOPOGRAPHY

2.5.1.

No topographic survey information has been made available for the purpose of this assessment.
Approximate slope geometry was recorded as part of the inspection works.
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2.5.2.

In general terms, the topography of the Site is defined by the sunken lane, which forms a steep cutting
within a southwards-sloping hillside. The highway at the base of the cutting is on a gentle downhill
gradient decreasing in elevation to the south-west.

2.6

GEOLOGY

2.6.1.

The British Geological Survey (BGS) Sheet 312, Yeovil, 1:50,000 [2] and the Geology of Britain Viewer
[3] note that the Site comprises solid geology of the Lower Jurassic Bridport Sand Formation. Both
sources also show that:
 No superficial deposits are shown overlying the solid geology at or surrounding the Site.
 The Bridport Sand Formation dips at 2° to 3° towards the south-west.
 An east to west orientated fault is located approximately 250m south of the Site.

2.6.2.

Note that BGS Sheet 312 [2] uses the obsolete name ‘Yeovil Sands’ in place of the Bridport Sand
Formation.

2.6.3.

The BGS defines the Bridport Sand Formation as comprising grey, weathered yellow or brown, very
fine- and fine-grained sand with cemented sandstone beds and lenses.

2.6.4.

The boundary with the Fuller’s Earth Formation has been mapped at the southern extremity of
Chinnock Hollow.

2.7

ECOLOGY

2.7.1.

An Ecological Constraints Report (Ref. Eco_Constraints [4]), produced by WSP states that the Site:
 Lies within an Impact Risk Zone (IRS) for the Hardington Moor Site of Special Scientific Interest
(SSSI).
 Is a National Nature Reserve.
 Has the potential to support badgers, bats, hazel dormice, nesting birds, reptiles and terrestrial
Great Crested Newts.
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3

METHODOLOGY

3.1.1.

Immediately following the completion of ecological checks and vegetation clearance, a detailed visual
and tactile geological inspection of the Site was carried out on 21st October 2021.

3.1.2.

The inspection was completed from positions of safety at the toe of the slope and, where necessary,
at height by a suitably qualified Chartered WSP Engineering Geologist holding an Industrial Rope
Access Trade Association (IRATA) Level 1 qualification.

3.1.3.

Inspections at height were assisted by technical access specialists, iBEX Technical Access, who
facilitated the necessary rope access arrangements to safely inspect the slope.

3.1.4.

A single abseil towards the southern extent of the Site, which was terminated early due to safety
reasons associated with slope instability, was undertaken as part of the inspections works.

3.1.5.

The brief inspection of the remainder of Chinnock Hollow was completed from ground level.

3.2

CONSTRAINTS TO SITE WORKS

3.2.1.

A layer of failed material was observed across the Site, which hindered inspection of the underlying
in-situ material.

3.2.2.

The risk of further movement of this failed material was deemed high and because of this, inspection
at height, using rope access techniques, was limited.

3.2.3.

Failed material at the Site had accumulated on the highway, preventing inspection of the toe of the
slope here.

3.2.4.

Although not part of the original scope, the brief inspection of the remainder of Chinnock Hollow was
constrained by dense vegetation present along the cutting, as well as the time available following
completion of the main inspection at the Site.

3.3

DATA COLLECTION

3.3.1.

Observations were recorded on the geological and groundwater conditions observed during the
inspection, as well as the approximate slope geometry.

3.3.2.

To determine the structural controls affecting the stability of the slope, where possible, discontinuity
data, e.g. dip and dip direction, was recorded.

CHINNOCK HOLLOW
Project No.: 70085442 | Our Ref No.: 70085442-001
Somerset County Council

PUBLIC | WSP
February 2022
Page 4 of 21

4

INSPECTION FINDINGS

4.1

THE SITE

4.1.1.

Due to the geological, topographical and geomorphological similarities, as well as its relatively small
extents, the Site has been assessed as a single entity and has not been divided into individual zones.
Observations are presented below and should be read in conjunction with the photographic record
presented within Appendix A.

4.1.2.

The following findings relate specifically to the failure site only. A commentary on the observations
made during the brief inspection of the remainder of Chinnock Hollow is provided as Chapter 10.
 The Site was characterised by a shallow surface failure of a previously approximately 12m-high
slope dipping at 80° to 90°, Photograph 1.
 Approximately 20 tonnes of failed material comprising predominantly of wet, slightly clayey fine
sand with cobbles and rare boulders of sandstone was observed at the toe of the slope,
Photograph 2 and 3. A large mature tree with associated root ball, Photograph 4, was observed
within the debris, as well as other vegetation, including brambles and bracken.
 An exposed section of slope was observed opposite the Site, Photographs 5 and 6. It is
envisaged that when falling, during the slope failure, the mature tree, due to its size and
orientation, scraped and removed vegetation, and possibly a limited amount of material, from
the slope opposite.
 Inspection of the geology generally confirmed the published data. Based on in-situ exposures
of the Site, as well as the exposed rock face opposite, the solid geology encountered was the
Bridport Sand Formation and comprised of light yellow, weakly cemented, fine-grained sand
which exhibited geological structure, interbedded with rare weak sandstone bands.
 Undermining of the more competent sandstone bands was evident in places, where the weaker
material beneath had been eroded away and the more resistant sandstone remained,
Photographs 7 and 8.
 No groundwater seepages were observed across the Site.
 Towards the crest of the slope, an area of weakened / disturbed material was identified,
Photograph 9, which appeared to be the site of the displaced root ball from the fallen tree. This
area comprised a depression in the slope face surrounded by disturbed soil. In particular, the
material in front of the depression was observed to have been loosened and was considered
likely to fail due to being highly disturbed and partially detached from the scarp behind.
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5

QUALITATIVE RISK ASSESSMENT

5.1

BACKGROUND TO RISK ASSESSMENT

5.1.1.

It should be noted that failures of the type observed at the Site are part of the natural geomorphology
of sunken lanes. Chinnock Hollow has been used for centuries, with people accepting the risk. This
risk assessment relates specifically to further failures occurring at the failure site and impacting the
public using the highway.

5.1.2.

This risk assessment assumes a scenario where the debris currently present at the Site has been
removed and the highway opened without further action.

5.2

METHODOLOGY

5.2.1.

A Qualitative Risk Assessment (QRA) has been prepared for the Site to assess the risk of further
rockfall and slope instability to the general public using the highway. The following methodology has
been employed to determine the level of risk. This methodology allows for a qualitative estimate of the
likelihood, effect and resultant risk level of any slope instability.

LIKELIHOOD OF FAILURE
5.2.2.

The likelihood of failure was assessed with consideration to findings from the inspection. As per
Clayton (2001), Managing Geotechnical Risk [5], the likelihood scoring is set out in Table 5-1.
Table 5-1: Risk Assessment; Likelihood Scoring
Score

Likelihood

Chance of occurrence (%)

5

Almost certain

>70

4

Probable

50-70

3

Likely

30-50

2

Unlikely

10-30

1

Negligible

<10

EFFECT OF FAILURE
5.2.3.

The effect on the general public should a failure occur has been considered with reference to:
 Ground Conditions.
 Geometric factors, including face height, angle and profile.
 Topography.
 Proximity to the Highway.

5.2.4.

Effect is commonly categorised based on the impact to cost or time, including damage to property and
injury to people. As per Clayton (2001), Managing Geotechnical Risk [5], the effect scoring is set out
in Table 5-2.
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Table 5-2: Risk Assessment; Effect Scoring
Score

Effect

Cost or time

4

Very High

Multiple fatalities and/or unserviceable damage to property

3

High

Fatality or injury to people or major damage to property

2

Low

Minor injury to people or minor damage to property

1

Very Low

Negligible damage

0

None

No effect

RISK LEVEL
5.2.5.

A Risk Rating can then be calculated using the adopted principle of Risk Level = Likelihood x Effect.
Each Risk Rating corresponds to a respective Risk Level, ranging from trivial to intolerable risk. As
per Clayton (2001), Managing Geotechnical Risk [5], The risk level scoring is set out in Table 5-3.
Table 5-3: Risk Assessment; Risk Level
Score

Risk Level

13-20

Intolerable

9-12

Substantial

5-8

Significant

0-4

Trivial

5.3

SUMMARY OF RESULTS

5.3.1.

A summary of the risk level for the Site is presented in Table 5-4, which should be read in conjunction
with Section 4 of this report and the photographic record presented as Appendix A.
Table 5-4: Risk Assessment; Summary of Results
Area

Likelihood

Effect

Risk Level

Comments

The Site

4

3

12 – Substantial

Large failure already occurred here. The area of
weakened / disturbed material identified during
inspection is considered ‘Likely’ to fail, but not
‘Almost certain’.
In addition, the possibility of wider failures being
initiated cannot be ruled out. Further to this,
structural controls within the local geology that may
not be observable could conceivably result in a
larger failure.
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However, smaller scale landslides rarely result in a
fatality. Therefore, the Effect is considered to be
‘High’.
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6

STRATEGY FOR MANAGEMENT AND REDUCTION

6.1

INTRODUCTION

6.1.1.

With reference to observations made during the inspection and the completion of the site-specific
QRA, it is considered that a strategy for risk management and reduction is explored to allow the Client
to achieve a cost-effective risk mitigation and management regime for this section of highway such
that, as far as is reasonably practicable, members of the public are not exposed to unacceptable levels
of risk associated with slope instability.

6.1.2.

Remedial options are to be explored for the Site, informed and optimised by the observations made
during the inspection and the results of the QRA.

6.1.3.

The remedial work approaches, which have been explored include:
 Do nothing.
 Avoidance.
 Maintenance and inspection.
 Containment.
 Strengthening.
 Re-profiling.

6.1.4.

The factors considered in selection of the approach include;
 Nature of existing hazard.
 Acceptance of existing risk.
 Effectiveness of remedial options.
 Durability/suitability.
 Constructability.
 Environmental impact of the approach.

6.2

SITE CONSTRAINTS TO REMEDIAL APPROACHES

6.2.1.

A number of constraints are to be considered in the development of a strategy for risk management
and reduction at the Site. The influence and level of consideration for each constraint is dependent on
the approach being explored. A provisional, not necessarily exhaustive, list of constraints taken into
consideration is presented below:
 As stated in the Ecological Constraints Report prepared by WSP (Ref. Eco_Constraints [4]), the
Site:
➢ Lies within an Impact Risk Zone (IRS) for the Hardington Moor Site of Special Scientific
Interest (SSSI).
➢ Is a National Nature Reserve.
➢ Has the potential to support badgers, bats, hazel dormice, nesting birds, reptiles and
terrestrial Great Crested Newts.
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 Impact on local residents and traffic volumes / flows in local area.
 Third party ownership of the land beyond the boundary fence at the slope crest.
 Lack of vehicle access to the slope crest.
 Sloping ground at slope crest.
 Requirement for ground investigation.
 Working area at the toe is limited to the width of the highway.
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7

OVERVIEW OF REMEDIAL APPROACHES

7.1

GENERAL

7.1.1.

This section discusses the general suitability of the remedial approaches outlined in Section 6 to
address the ‘Substantial’ risk level identified for the Site (refer to Section 5.3).

7.1.2.

Design approaches considered suitable are assessed in greater detail in Chapter 8.

7.2

DO NOTHING

7.2.1.

This approach is not considered suitable due to the ‘Substantial’ risk level identified via the QRA, refer
to Chapter 5, and will therefore not be considered.

7.3

AVOIDANCE

7.3.1.

To address the ‘Substantial’ risk level identified for the Site via the QRA, permanent closure of the
highway through Chinnock Hollow, but keep it open as a walkway to pedestrians, erecting appropriate
warning signage and fencing is a low cost option.

7.3.2.

Closing the highway would likely be detrimental to local residents and businesses. However, Chinnock
Hollow is not a major thoroughfare, and as such, its closure is not anticipated to have an impact on
the wider highway network in the region.

7.3.3.

As a result, this approach is considered suitable based on the reduction in risk levels associated with
this option. In addition, this approach would avoid costly remedial works.

7.3.4.

The risk, however, would remain and would need to be re-considered in light of likely footfall.
Alternatively, it could be permanently closed to all traffic including pedestrians.

7.4

MAINTENANCE AND INSPECTION

7.4.1.

A further approach to address the ‘Substantial’ risk level identified via the QRA is to develop a strategy
for routine maintenance and inspection of the Site, e.g. on an quarterly basis and after severe weather
events. Routine inspection would facilitate the identification of defects, potentially avoiding serious
incidents if the potential for rockfall / slope failure is identified early and appropriate action taken to
mitigate the risk to the public.

7.4.2.

The methods described below would be considered suitable for maintenance of the Site.

SCALING
7.4.3.

Loose / undermined material present on the slope at the Site that is considered likely to fail could be
scaled (either mechanically or by hand) to reduce the risk of it falling and striking members of the
public using the highway.

VEGETATION MANAGEMENT
7.4.4.

Low-lying vegetation growing on the slope at the Site could be cleared on an annual basis in order to
facilitate inspection of the slope and avoid overgrowing.

7.4.5.

In addition, pollarding or coppicing of mature trees that may be having a detrimental effect on slope
stability could be undertaken. Consultation with a suitably qualified aboricultural consultant should be
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undertaken prior to undertaking pollarding / coppicing, as well as ensuring all the ecological constraints
are considered.
7.4.6.

Note that the ecological constraints highlighted in Section 6.2 could impact the vegetation
management strategy. Additional guidance would need to be sought from a suitably qualified
ecological consultant.

7.5

CONTAINMENT
MESHING

7.5.1.

A flexible mesh comprising untensioned galvanised steel wire mesh with erosion protection matting
beneath would provide suitable surface stabilisation and erosion prevention, as well as allowing for
hydroseeding of the slopes should this be deemed suitable. The mesh would require anchoring and
contouring to the slope face in order to function correctly.

7.5.2.

As a result, this approach is considered suitable as a remedial measure for the Site. However,
meshing of this sort alone would not contain a large failure of the sort that occurred at the Site. Meshing
would form a more robust solution if integrated with separate rock strengthening measures.

7.5.3.

Note that the ecological constraints highlighted in Section 6.2 could preclude the use of this option.
Additional guidance would need to be sought from a suitably qualified ecological consultant.

7.6

STRENGTHENING
REINFORCEMENT

7.6.1.

Based on the geological conditions observed during the inspection, a soil nail solution is considered
feasible to reinforce the slope at the Site. The technique would comprise the installation and grouting
of steel bars of a nominal length and diameter, with steel face plates, to arrest any slope movements.
The solution would likely need to be integrated with a reinforced mesh design including erosion
protection matting.

7.6.2.

As with the meshing, the ecological constraints highlighted in Section 6.2 may preclude the use of this
option, and additional guidance would need to be sought from a suitably qualified ecological
consultant. In addition, in order to undertake the geotechnical design for the soil nails, ground
investigation (GI) would be required at the crest of the slope, which may, in itself, prove difficult to
scope based on the aforementioned ecological constraints. The suitability of any soil nail solution
would then depend on the results of the GI.

7.6.3.

Depending on the length of the soil nails, an easement may be required from the third-party landowner
of the land beyond the crest of the slope.

7.7

RE-PROFILING

7.7.1.

Based on the geological conditions observed during the inspection, the failed slope at the Site could
be re-profiled (battered back) using a mechanical excavator to reduce the slope angle, which would
have a favourable effect on stability. Re-profiling could be undertaken in conjunction with any of the
approaches discussed above.

7.7.2.

However, constraints to this approach include:
 Inability to excavate from the crest of the slope due to:
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•
•
•
•

The lack of vehicle access to the slope crest.
Third party ownership of the land beyond the boundary fence at the crest of the slopes.
Sloping ground at the crest of the slopes.
Potential ecological constraints.

 As a result, excavation would be required to be undertaken from the toe of the slope. However,
this would require a large excavator with a long reach. It would not be possible to manoeuvre
such an excavator within the limited width of Chinnock Hollow.
 Potential limitation on batter angles due to proximity of third-party land to the crest of the slopes.
 Ability to remove significant volumes of material from Chinnock Hollow, i.e. movement of large
vehicles within the cutting, as well as within the surrounding area.
 Environmental impact / ecological constraints as stated within Section 6.2.
 Likelihood of encountering significant public opposition.
7.7.3.

As a result of the above points, this approach has been ruled out at this stage.
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8

ASSESSMENT OF REMEDIAL OPTIONS

8.1

OVERVIEW

8.1.1.

A total of 4 options have been explored following the discussion of various remedial approaches in
Chapter 7. These are listed below and considered in further detail in the following sections.
 Option 1: Avoidance.
 Option 2: Maintenance and Inspection.
 Option 3: Meshing and Hydroseeding.
 Option 4: Soil Nailing and Meshing.

8.1.2.

The advantages and disadvantages of each option are summarised in Tables 8-1 to 8-4.

8.2

OPTION 1: AVOIDANCE

8.2.1.

Option 1 comprises avoidance of the Site by permanently closing the highway within it. The hollow
way could be kept open as a walkway for pedestrians, provided appropriate warning signage and
fencing are erected and the ongoing risk to pedestrians is considered acceptable. This addresses the
identified substantial risk at the Site by both:
 Redirecting vehicles away from Chinnock Hollow and via alternative routes, as is currently in
place at the time of writing this report due to the temporary closure.
 Informing pedestrians of the risk via signage and the establishment of an exclusion zone at the
Site.

8.2.2.

A summary of the advantages and disadvantages of Option 1 is provided in Table 8-1.
Table 8-1 – Advantages and Disadvantages of Option 1
Advantages
• Effective solution to reduce the risk to the public
• Cheapest and least complex of the four options
– avoids costly remedial works
• Negligible level of embodied carbon compared
with Options 2 to 4
• Prevents any negative ecological /
environmental impact
• Retains geological exposure, avoids covering
slope face as per Options 3 and 4

Disadvantages
• Detrimental effect of closing the road on local
residents and businesses / organisations
• Does nothing to prevent continued deterioration
of the slope at the Site – may require
expenditure on remediation in the future
• Higher residual risk to the public than Options 2
to 4
• Could be difficult to prevent trespassing by
pedestrians ignoring signage and entering the
exclusion zone

• Avoids the requirement for consent / easement
from third-party landowner
• Avoids the need for ongoing maintenance or
expenditure
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8.3

OPTION 2: MAINTENANCE AND INSPECTION

8.3.1.

Option 2 comprises routine maintenance and inspection of the Site, e.g. on a quarterly basis and after
extreme weather events, with the maintenance elements most likely comprising scaling and
vegetation management. This addresses the identified substantial risk at the Site by facilitating the
identification of defects and removing loose material considered likely to fail.

8.3.2.

A summary of the advantages and disadvantages op Option 2 is provided in Table 8-2.
Table 8-2 – Advantages and Disadvantages of Option 2
Advantages
• Effective solution to reduce the risk to the public
• Allows highway to be re-opened
• Significantly cheaper than Options 3 and 4
• Less embodied carbon than Options 3 and 4
• Less severe ecological / environmental impact
than Options 3 and 4
• Retains geological exposure, avoids covering
slope face as per Options 3 and 4
• Avoids the requirement for consent / easement
from third-party landowner

Disadvantages
• Less robust approach than Options 3 and 4 –
may require expenditure on remediation in the
future
• Higher residual risk to the public than Options 3
and 4
• Requires ongoing expenditure on maintenance
• Potential ecological / environmental impact of
regular vegetation clearance and pollarding /
coppicing of trees
• More expensive than Option 1
• More embodied carbon than Option 1

8.4

OPTION 3: MESHING AND HYDROSEEDING

8.4.1.

Option 3 comprises meshing and hydroseeding the Site, addressing the identified substantial risk by
providing suitable surface stabilisation and erosion prevention, and promoting growth of vegetation on
the slope face. The ‘meshing’ element would likely comprise untensioned galvanised steel wire mesh
with erosion protection matting, and would require anchoring and contouring to the slope face in order
to function correctly.

8.4.2.

This option will also require scaling of loose or undermined material prior to any meshing or
hydroseeding.

8.4.3.

A summary of the advantages and disadvantages of Option 3 is provided in Table 8-3.
Table 8-3 – Advantages and Disadvantages of Option 3
Advantages
• Effective solution to reduce the risk to the public
• Allows highway to be re-opened
• Little ongoing maintenance or expenditure
necessary
• Cheaper than Option 4
• Shorter construction programme than Option 4
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Disadvantages
• Less robust approach than Option 4 – unlikely
to contain a large failure of the sort that
occurred at the Site in March 2021. May require
expenditure on remediation in the future
• Higher residual risk to the public than Option 4
• Visual impact of the solution / loss of geological
exposure
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Advantages
• Less complex design than Option 4
• Less embodied carbon than Option 4
• Avoids the requirement for consent / easement
from third-party landowner

Disadvantages
• Ecological / environmental impact – Chinnock
Hollow identified as being a National Nature
Reserve with the potential to support various
protected species, as well as being within
Impact Risk Zone for Hardington Moor SSSI
• More expensive than Options 1 and 2
• More embodied carbon than Options 1 and 2
• May require some form of ground investigation
to inform design of solution

8.5

OPTION 4: SOIL NAILING AND MESHING

8.5.1.

Option 4 comprises the installation of soil nails and mesh at the failure site, to address the identified
substantial risk by arresting any further slope movements and providing suitable surface stabilisation
and erosion prevention. The mesh can be contoured to the slope faces using the soil nails themselves,
as well as additional pins where required.

8.5.2.

This option will also require scaling of loose or undermined material prior to the installation of any soil
nails or mesh.

8.5.3.

A summary of the advantages and disadvantages of Option 4 is provided in Table 8-4.
Table 8-4 – Advantages and Disadvantages of Option 4
Advantages

Disadvantages

• Robust solution with long design life

• High-cost relative to Options 1 to 3

• Allows highway to be re-opened

• Ecological / environmental impact – Chinnock
Hollow identified as being a National Nature
Reserve with the potential to support various
protected species, as well as being within
Impact Risk Zone for Hardington Moor SSSI

• Little ongoing maintenance or expenditure
necessary
• Can be hydroseeded following completion to
provide an improved aesthetic
• Multiple failure mechanisms addressed

• Visual impact of the solution / loss of geological
exposure
• Would require ground investigation to inform
design of solution
• Greater embodied carbon than Options 1 to 3
• Dependent on the soil nail length, could require
consent / easement from third-party landowner
beyond crest of the slopes
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9

APPROXIMATE COSTINGS

9.1.1.

Outline cost estimates have been made for the design and construction / implementation of Options
1 to 4. The outline cost estimates are presented in Table 9-1. These costs are intended as a guide
only and must not be construed as detailed pricing.

9.1.2.

At the time of writing, WSP has sought construction costs for Options 3 and 4 from specialist
contractors. A revised version of this report with more detailed construction cost estimates will be
issued following receipt of this information by WSP.
Table 9-1 – Outline Design and Construction / Implementation Cost Estimates
Option

Design Cost

Construction /
Implementation Cost

Total Cost

1 – Avoidance

£2,000

£5,000

£7,000*

2 – Maintenance and
Inspection

-

£10,000 per annum

£10,000 per annum

3 – Meshing and
Hydroseeding

£15,000

£50,000 - £75,000

£65,000 - £90,000

4 – Soil Nailing and
Meshing

£20,000

£150,000 – 200,000

£170,000 - £220,000

* Excluding legal costs.
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10

COMMENTARY ON THE REMAINDER OF CHINNOCK HOLLOW

10.1

GENERAL

10.1.1. As outlined in Section 1.2, during the site works, signs of instability were observed within other areas
of Chinnock Hollow, beyond the Site extents. A commentary relating to the remainder of Chinnock
Hollow is provided below.

10.2

ADDITIONAL OBSERVATIONS – REMAINDER OF CHINNOCK HOLLOW

10.2.1. Whilst accessing the Site, WSP engineers noted signs of instability along sections of Chinnock Hollow
beyond the site extents, in the form of localised areas of failed material.
10.2.2. Inspection of the remainder of Chinnock Hollow was beyond WSP’s scope. However, due to these
observations, WSP additionally undertook a very brief ‘walkover-style’ visual inspection of the
remainder of Chinnock Hollow, following completion of the inspection of the Site.
10.2.3. Note that this brief inspection of the remainder of Chinnock Hollow was significantly limited by both
dense vegetation, and the limited time available following inspection of the Site.
10.2.4. The following observations were made during the brief ‘walkover-style’ of the remainder of Chinnock
Hollow:
 Geological conditions comprising the Bridport Sand Formation, described in Section 4.
 The slopes were noted to be dipping at approximately 80° to 90°, Photograph 10.
 Numerous large, mature trees observed along the crest line, Photographs 11, 12 and 13.
 Accumulation of failed material at the toe of the slopes.
 A frequently undermined crest line, with exposed root balls associated with the mature trees
keeping the topsoil in place, Photographs 11, 12, 14 and 15.
 The weak sandstone bands associated with the Bridport Sand formation were observed to be
undermined, Photograph 16 and 17.
 Over-steepened areas associated with possible recent slope instability within structured
cemented sand, Photograph 16.
 Voided areas, Photographs 18 and 19.
 Rockfall, approximately 26m north of the Site comprising 1 No. cobble-sized sandstone block,
Photograph 21.
 Rockfall, approximately 34m north of the Site comprising 1 No. boulder-sized and numerous
cobbles-sized sandstone blocks, Photographs 5 and 8. The area where the rockfall originated
is shown in Photograph 14
 A small, fallen mature tree, approximately 100m north of the Site, Photograph 22.

CHINNOCK HOLLOW
Project No.: 70085442 | Our Ref No.: 70085442-001
Somerset County Council

PUBLIC | WSP
February 2022
Page 18 of 21

10.3

SUMMARY

10.3.1. Based on the observations set out in Section 10.2, it is clear that there exists a risk of slope failure
along the remainder of Chinnock Hollow. Based on the very limited information available at the time
of writing, it is not possible to quantify or determine the level of this risk or how it varies along the
length of Chinnock Hollow.
10.3.2. The Client should consider how they wish to manage this risk. A number of risk management
suggestions are listed below, please note that this list is not exhaustive:
 Do nothing, accept risk.
 Undertake general 'routine', i.e. not detailed, inspections from ground level of all slopes along
the length of Chinnock Hollow on a regular basis, e.g. quarterly.
 Undertake a one-off programme of vegetation clearance and detailed inspection of all slopes
along the length of Chinnock Hollow, including using roped access methods.
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11

CONCLUSIONS AND RECOMMENDATIONS

11.1

CONCLUSIONS

11.1.1. Slope failures of the type observed at the Site are part of the natural geomorphology of sunken lanes.
Chinnock Hollow has been used for centuries, with people accepting the risk.
11.1.2. A Qualitative Risk Assessment (QRA) was undertaken specifically for the Site, which assumed a
scenario where the debris currently present at the slope toe had been removed and the highway
opened without further action. The QRA determined that the risk level for the Site was ‘Substantial’,
partially due to an area of weakened / disturbed material identified during the inspection which is
considered likely to fail.
11.1.3. The possibility of wider failures being initiated near the Site cannot be ruled out. Further to this,
structural controls within the local geology that may not be observable could conceivably result in a
larger failure.
11.1.4. A ‘do nothing’ approach is not considered by WSP to be appropriate for the Site, based on the
identified risk level.
11.1.5. Reprofiling the slope is also not considered by WSP to be a suitable remedial approach for the Site,
based on the number of significant constraints identified (refer to Section 7.7).
11.1.6. The following four options are considered to be suitable approaches to reducing the risk level at the
Site:
 Option 1: Avoidance.
 Option 2: Maintenance and Inspection.
 Option 3: Meshing and Hydroseeding.
 Option 4: Soil Nailing and Meshing.
11.1.7. Refer to Chapter 8 for details, as well as advantages and disadvantages, of each of the above options.
11.1.8. There exists a risk of slope failure along the remainder of Chinnock Hollow. At the time of writing, it is
not possible to quantify or determine the level of this risk.

11.2

RECOMMENDATIONS

11.2.1. The highway through Chinnock Hollow should remain shut until one of the proposed options is
selected and constructed / implemented.
11.2.2. Once an option has been selected, the services of a suitably qualified engineering geologist /
geotechnical engineer should be sought to provide detailed recommendations for / prepare the design
of the selected option.
11.2.3. The advice of a suitably qualified engineering geologist / geotechnical engineer should be sought
regarding the removal of the failed material at the toe of the slope at the Site. This must be done in
such a way as to minimise the risk of re-activating the failure.
11.2.4. The Client should consider the risk management strategy they wish to adopt with respect to the
remainder of Chinnock Hollow.
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PHOTOGRAPHIC RECORD
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PHOTOGRAPHIC RECORD – CHINNOCK
HOLLOW ROCK SLOPE APPRAISAL
FEBRUARY 2022

Photograph 1: Condition of the Site.

Photograph 2: Failed material beyond and covering the toe of the Site.

PHOTOGRAPHIC RECORD – CHINNOCK
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FEBRUARY 2022

Photograph 3: Composition of the failed material as seen in Photograph 2.

Photograph 4: A matree tree comprising the failed material beyond the toe of the Site.

PHOTOGRAPHIC RECORD – CHINNOCK
HOLLOW ROCK SLOPE APPRAISAL
FEBRUARY 2022

Photograph 5: The condition of the slope opposite the Site, looking towards the north, which has been
exposed due to the falling tree, as shown in Photograph 4, scraping the vegetation away.

Photograph 6: The condition of the slope opposite the Site, looking towards the south, which has been
exposed due to the falling tree, as shown in Photograph 4, scraping the vegetation away.

PHOTOGRAPHIC RECORD – CHINNOCK
HOLLOW ROCK SLOPE APPRAISAL
FEBRUARY 2022

Photograph 7: Exposed bands of overhanging weak sandstone observed towards the northern extent of
the Site.

Photograph 8: Exposed bands of overhanging weak sandstone observed towards the southern extent of
the Site.
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Photograph 9: Condition at the crest of the Site.

Photograph 10: Near vertical slopes associated with slopes along the remainder of Chinnock Hollow.
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Photograph 11: Large trees at the crest as well as an undermined crest line associated with the slope
along the remainder of Chinnock Hollow.

Photograph 12: Large tree at the crest as well as an undermined crest line associated with the slope along
the remainder of Chinnock Hollow.

PHOTOGRAPHIC RECORD – CHINNOCK
HOLLOW ROCK SLOPE APPRAISAL
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Photograph 13: Large tree at the crest associated with a section of slope along the remainder of Chinnock
Hollow.

Photograph 14: Large tree at the crest as well as an undermined crest line associated with a section of
slope along the remainder of Chinnock Hollow. Also note highlighted the area from which recent rockfall
has occurred.
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Photograph 15: Undermined crest line associated with a section of slope along the remainder of Chinnock
Hollow.

Photograph 16: Overhanging bands of weak sandstone within the lower slope associated with a section
of slope along the remainder of Chinnock Hollow. As highlighted in red an area of previous failure within
structured sandstone.
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Photograph 17: Overhanging band of weak sandstone associated with a section of slope along the
remainder of Chinnock Hollow.

Photograph 18: Cavities within a section of slope along the remainder of Chinnock Hollow.
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Photograph 19: A cavity within a section of slope along the remainder of Chinnock Hollow.

Photograph 20: Displaced material within the road.

PHOTOGRAPHIC RECORD – CHINNOCK
HOLLOW ROCK SLOPE APPRAISAL
FEBRUARY 2022

Photograph 21: Displaced material within the road.

Photograph 22: Displaced material within the road
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