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Introduction

1.1 This Technical Paper forms part
of a series of background papers
prepared on behalf of Gascoyne
Cecil Estates (the Estate) to support
of the examination stage of the
Welwyn Hatfield Local Plan.
1.2 Representations were submitted
by the Estate to the Regulation 19
consultation on the draft Welwyn
Hatfield Local Plan (WHLP). The
purpose of this Technical Paper
is to provide further commentary
on concerns raised by the Save
Symondshyde Group on sink hole
formation associated with chalk
dissolution hazards in the area of the
strategic allocation at Symondshyde.

1.4 The proposed new village has
been the subject of a number of
objections and in particular from
the ‘Save Symondshyde Group’ and
other interested parties. The Group’s
Regulation 19 Representations
raised issues relating to land stability,
point out that the geology of the area
and the terrain are consistent with
the potential formation of sink holes.
1.5 This matter has previously
been addressed through the
Minerals Technical Paper which
was added as an Examination
Document in November 2017
(Document Reference EX51).

Symondshyde (SDS6)
1.3 The new Welwyn Hatfield
Local Plan proposes a new village
providing 1,130 dwellings with
associated social and community
infrastructure, full details are set out
in the emerging plan under Policy
SDS6. Welwyn Hatfield Borough
Council has allocated Symondshyde
as a Strategic Development Site, on
the basis that it will bring forward
a new village in a sustainable
location where coalescence
with existing settlements can be
avoided. Policy SP24 allocates
the land for approximately 1,130
new homes over the Plan period.

Chalk Dissolution Hazard Review

Symondshyde Strategic Allocation

1

1.6 In the Minerals Technical Paper
it was explained that the Estate
has owned Symondshyde Farm
for centuries, and therefore are
well aware of the characteristics of
the land and any issues that could
affect the successful operation
of the farm tenancy. There are
no historic records of ground
instability on Symondshyde Farm
that the Estate are aware of.
Furthermore, Wardell Armstrong
LLP, the Estate’s Geotechnical and
Mineral Consultants, have advised
that site borehole investigations
show no evidence of dissolution
features, with chalk bedrock found
in most boreholes at a consistent
depth. There is no evidence
to suggest that geotechnical
conditions differ from other areas
within Central Hertfordshire.
1.7 The Minerals Technical Paper
went on to highlight that, with
any planning application of the
scale and sensitivity proposed
at Symondshyde, thorough and
robust ground investigation
will be undertaken before the
development commences, at
which point any unanticipated risks
from chalk dissolution would be
identified and appropriate remedial
measures would be implemented.
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1.8 Save Symondshyde has since
submitted a statement ‘Formation
of Sink Holes in the Symondshyde
Farm Area’ which was added
as an Examination Document in
April 2018 (Document Reference
EX71). The statement is informed
by a site walkover inspection
undertaken by Imperial College
London, with a supplementary
report on the potential formation
of sink holes at the Symondshyde
site, prepared by Professor Burland,
of Imperial College London. This
identifies four areas within the
proposed strategic allocation
boundary where it is considered
that evidence of potential chalk
dissolution hazards is visible on site.
1.9 This statement has been
reviewed by Wardell Armstrong
LLP, together with evidence from
published mapping and intrusive
investigations related to mineral
extraction in the surrounding area,
and included as Appendix 1 is its
response. Wardell Armstrong’s
conclusions are presented in
Section 4 of this Technical Note, and
demonstrate conclusively that the
deliverability of the Symondshyde
strategic allocation will not be
jeopardised by land stability issues.
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Wardell Armstrong LLP

2.1 Wardell Armstrong LLP is a
multi-disciplinary, international
consultancy practice with over 180
years of experience of dealing with
ground engineering related issues.
From its mining and minerals roots
they now deal with all aspects of
land development. Based in the
UK where they have 11 regional
offices and close to 500 staff
that cover the country from our
Headquarters in Stoke-on-Trent to
offices as wide afield as Edinburgh,
Cardiff, Truro and London. As
Crown Mineral Agent it also works
on wider development issues on
behalf of the Crown Estate and
is currently working on very large
mixed-use housing led schemes in
East Hemel Hempstead and Luton,
both of which involve development
on Chalk downland. It is also agent
on behalf of the Cheshire Brine
Compensation Board where it
advises on specific aspects of both
natural and man-made dissolution.
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2.2 With specific reference to its
experience in dealing with Chalk and
dissolution features associated with
Chalk the company has completed
numerous commissions throughout
southern and eastern England in
addition to the ongoing work with
the Crown Estate. In summary, this
work has involved consideration
of, inter alia, the following:
›› Developments and redevelopment
sites in south-east Kent
including sites near Margate,
Canterbury and Rochester;
›› Agricultural improvement involving
large scale waste disposal in
the hanging valleys of the North
Downs around Croydon;
›› Large scale retail, commercial
and residential developments
within the Lakeside Shopping
and Retail parks near Thurrock;
›› Backfilled former Chalk quarries
for proposed housing and large
industrial developments, involving
significant settlement issues
and remedial works design;
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›› Mining hazards and solution
features associated with
disused Chalk mines for existing
developments in Reading, Welwyn
and Norwich and extending
to stability assessments and
regular inspections for active
mines near High Wycombe;
›› Groundwater issues including
large scale investigation,
monitoring and risk assessment
for remedial works in connection
with residential, industrial and
commercial developments
in Luton and Basingstoke
amongst many others.
2.3 In the majority of the above
projects, particularly where
development was proposed,
dissolution of Chalk and their
attendant features and landforms
were important considerations.
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Planning Policy Review

National Planning Policy
3.1 In July 2018 the new National
Planning Policy Framework was
published, however paragraph
214 clarifies that the policies in the
previous Framework (2012) will apply
for the purposes of examining plans,
where those plans are submitted
on or before 24 January 2019, such
as the Welwyn Hatfield Local Plan.
3.2 National planning policy in
relation to land instability is set
out in Section 11 of the 2012
Framework. Paragraph 120 states
that “To prevent unacceptable
risks from pollution and land
instability, planning policies and
decisions should ensure that
new development is appropriate
for its location... Where a site
is affected by contamination
or land stability issues,
responsibility for securing a
safe development rests with the
developer and/or landowner.”
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3.3 The first bullet of Paragraph
121 is also relevant, and states that
planning policies and decisions
should also ensure that “the
site is suitable for its new
use taking account of ground
conditions and land instability,
including from natural hazards
or former activities such as
mining, pollution arising from
previous uses and any proposals
for mitigation including land
remediation or impacts on the
natural environment arising
from that remediation.”
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Wardell Armstrong LLP’s
Conclusions on Land
Stability issues relating to
Symondshyde (SDS6)

4.1 Having completed its review,
Wardell Armstrong LLP conclude
that it is reasonable to recognise
that the geology beneath the
proposed Symondshyde Village
site does have the potential to give
rise to dissolution hazards, and that
such hazards can provide acute
stability risks to a development.
However, it is also important to
recognise that substantial areas
of southern England share similar
geological conditions, including
areas of high density development,
and that instances of dissolution
related ground loss within the built
environment are comparatively rare.
4.2 As such, the Symondshyde
site is by no means unique in this
respect and the site is, on this basis,
at no greater risk of dissolution
hazards than anywhere else with the
same underlying geological setting.
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4.3 Whilst features alleged to
provide potential evidence of
dissolution hazards at the site are
identified by Save Symondshyde,
no investigation of those features
has been undertaken (desk based
or intrusive) to provide conclusive
confirmation of their nature. Given
the recognised high degree of
variability of the glacial soils that
are present at Symondshyde,
confirmed by comprehensive
ground investigations and physical
exposures of the strata undertaken
as part of the quarrying operation
which adjoins and occupies part
of the site, it may be reasonably
anticipated that geomorphological
features could be evident within
the surface topography.
4.4 The prevailing geological
conditions at the site and
potential risks of dissolution
hazards are risks that are fully
recognised by the Estate.
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4.5 Paragraph 120 of the National
Planning Policy Framework (NPPF)
states that, “where a site is
affected by contamination or land
stability issues, responsibility
for securing a safe development
rests with the developer and/
or landowner”. As a prudent
landowner, the Estate intend that
an appropriate scheme of intrusive
site investigation would be carried
out at the site to inform development
proposals, subject to the allocation
of the land in the forthcoming Local
Plan. Further phases of intrusive
investigation would be expected to
be undertaken by the developers of
the site, to inform detailed design
and construction work, in due course.
4.6 Through appropriate and
thorough desk based research
and physical site investigation, it is
possible to identify and determine
the relative likelihood of dissolution
hazards being present or occurring
beneath a site. Thereafter, it
is, through the use of standard
engineering practices, entirely
possible to resolve significant
residual risks to facilitate a safe
and stable development. The act
of doing so does not fundamentally
jeopardise the viability of a
development, particularly where
such risks are reasonably
foreseeable or anticipated well in
advance of a detailed development
proposal being progressed.
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4.7 The Symondshyde development
is being promoted by the Estate
with the knowledge of the site
throughout its long tenure as
landowner and in knowledge of
the prevailing ground conditions,
as determined by extensive site
investigations undertaken as
part of the ongoing quarrying
operations at and adjoining the
proposed development site. This
approach to the development of
the site is considered to be entirely
proportionate in cognisance
that the likelihood of dissolution
hazards being encountered at
the site is not anticipated to be
appreciably any different to many
other parts of southern England,
and that such hazards can be
successfully mitigated through
standard engineering approaches.
4.8 Whilst the potential risks
of encountering dissolution
related hazards at the site are
noted and should be afforded
due consideration through
comprehensive investigation
and may require the use of
engineered solutions to ensure
the stability of the development,
it is unlikely that these routine
engineering challenges would bear
a significant risk to the viability
or deliverability of the proposed
Symondshyde Village development.
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4.9 The Estate therefore considers
that a proportionate level of
evidence is available to demonstrate
that the site is suitable for the
proposed use, noting that potential
risks, if encountered, can be dealt
with through the use of standard
engineering practices. Furthermore,
the Estate is fully aware of, and
accepts, its responsibilities for
securing a safe development.
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1

INTRODUCTION

1.1

This report has been prepared in accordance with instructions from Mr A Downs, of
Gascoyne Cecil Estate, dated 5 June 2018.

1.2

The report provides a high level review of pertinent information available to
Gascoyne Cecil Estate at the date of the report, regarding the potential for chalk
dissolution hazards at the proposed Symondshyde Village, Hertfordshire. The review
includes reference to representations made to the Welwyn Hatfield Local Plan
Examination by Save Symondshyde. The review is confined to the geological setting
of the site.

1.3

Wardell Armstrong understands that the site is being promoted by Gascoyne Cecil
Estate for allocation in the new Welwyn Hatfield Local Plan, as a new sustainable
satellite village, 1km to the north west of Hatfield. The proposed village includes
1130 new dwellings, a primary school and local retail facilities. The proposed
masterplan is as indicated on Drawing ST16935-008, enclosed within this report.

2

REVIEW OF AVAILABLE INFORMATION
General

2.1

The geological and land use setting of the site has been determined by reference to a
range of publicly available sources of information, including published British
Geological Survey and Ordnance Survey mapping and LiDAR digital terrain mapping.
Representations from “Save Symondshyde”

2.2

The Save Symondshyde Group have presented a statement to Welwyn Hatfield
Council on the subject of potential ‘sink holes’ within the area of the proposed
development. The statement is informed by a site walkover inspection undertaken
by Imperial College London, with a supplementary report on the potential formation
of sink holes at the Symondshyde site, prepared by Professor Burland, of Imperial
College London. A copy of the statement, and its annexures, is provided at Appendix
1 for reference.

2.3

The statement refers to a number of features that were identified during the site
walkover and are purported to provide evidence of dissolution / “sink holes”. The

ST16935/0001 FINAL
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statement provides a description of the processes by which natural dissolution
features occur and, within Appendix A, presents two examples of purported sink
holes; a feature some 12m wide, 4m deep and a pond of approximate dimensions
18m by 5m.
2.4

The location of these two features is not clear from Appendix A to the statement,
however, Appendix C and the annexure to Appendix C, provide a location plan of 11
potential sink holes, albeit there are only accompanying photographs of 5 of the
locations. Location 11 appears to be one of the two features referred to in Appendix
A, and it is noted that within his report, Professor Burland distinguishes this feature
from those at locations 1, 2, 3 and 10, which are referred to as being ‘most likely sink
holes’.

2.5

There therefore appears to be a degree of inconsistency between the authors of the
various parts of the statement and its appendices, as to whether all of the features
identified are a product of chalk dissolution or not.

2.6

For ease of reference, the locations identified by Save Symondshyde (within the
annexure to their Appendix C) that fall within and immediately adjacent to the
proposed development site are shown on Drawing ST16935-006.
Published Mapping
Topographical Mapping

2.7

Published Ordnance Survey historical topographical mapping identifies the land use
of the site from 1879 to the present day. The predominant land use of the site is
agriculture, with the sole built development within the site being the buildings
associated with Symondshyde Farm. The historical mapping is shown overlain by the
published superficial geology, terrain and location of the features identified by Save
Symondshyde, on Drawings ST16935-001 to ST16935-005.

2.8

A number of features are shown on the topographical mapping that indicate the
presence of water at or near to the surface. These include the presence of a series of
ponds immediately south of Symondshyde Farm, “Dogsheart Spring”, “Long Spring
Grove” and “Wet Grove”.

ST16935/0001 FINAL
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2.9

The historic topographical mapping also identifies the presence of a number of old
gravel pits in the area of the site, including one old gravel pit immediately to the
west of Symondshyde Farm. This gravel pit is situated immediately to the east of
“Location 11”, identified by Save Symondshyde, which is described as a “Sinkhole…
approximately 12m wide, 4m deep”.
Geological Mapping

2.10

Published British Geological Survey geological mapping (1:50,000 scale sheet 239:
Drift, 1978 edition), Figure 1 below, records the site to be underlain by Boulder Clay
(Lowestoft Formation), which is in turn underlain by Upper Chalk (Lewes Nodular
Chalk Formation). Glacial sand and gravel (the Kesgrave Catchment Subgroup) is
shown to encroach within the extreme east of the proposed development boundary.

Figure 1: Extract of British Geological Survey 1:50,000 scale geological mapping. Hertford, Sheet 239 (Drift).
[C08/057-CCSL] British Geological Survey ©NERC. All rights reserved.

2.11

In order to consider risks of potential mining activity at the site, reference has been
made to the Review of Mining Instability in Great Britain, prepared by Arup in 1991.
The Arup study identifies that the site is within an area affected by Chalkwells and
Deneholes (chalk extraction pits/shafts) serving small agricultural mines, from the
Medieval period to 19th Century. The review states that the features are sometimes
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10-20m deep and may only be revealed by the shaft infill material collapsing. As
natural solution features may also occur in the area, the origin of subsidence
features may be uncertain, and may be the product of natural dissolution hazards or
evidence of collapsing Chalkwells or Deneholes.
Topographical Survey and LiDAR Digital Terrain Model
2.12

A topographical survey and LiDAR (Light Detection and Ranging) 50cm resolution
landform data have been acquired for the proposed development area. The data
provides a useable terrain model that covers a large area and is a useful tool to
identify topographical features which may indicate possible evidence of dissolution
hazards.

2.13

The available mapping data (Drawings ST16935-006 and ST16935-009) shows a
general topographical fall towards the south east, with a number of branching linear
gully features (potential hanging valleys) extending through the site, towards the
north and west. A number of localised depressions or hollows are also shown clearly
in the LiDAR dataset, with the majority located within the gully features. Some, but
not all, of the features identified within the LiDAR dataset roughly coincide with
locations referred to by Save Symondshyde.
Local Authority & Ground Stability Hazard Mapping

2.14

Welwyn Hatfield Borough Council (WHBC) publish, via their website, a map of where
chalk mining may have taken place in the area of Hatfield. All of the possible chalk
mining areas indicated on that map are located to the east of the A1(M), some 3km
to the southeast of the site. WHBC state that there is often a technical solution
required to overcome the risks presented by chalk mining, where it has taken place.

2.15

Through discussion with Hertfordshire Building Control, it is understood that there is
no recent experience of dissolution related ground loss in the vicinity of the
Symondshyde site.

2.16

A Groundsure Geo Insight report has been obtained for the proposed Symondshyde
site (Appendix 2). The Geo Insight report provides useful information regarding the
potential for ground stability constraints to be present at a site, including risks of
dissolution and mining related hazards. Of relevance, the report refers to a number
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of locations where there is potential evidence of surface workings at the site
(denoted by the presence of former pits or ponds on historical land use databases).
The report also refers to the potential for small scale and sporadic underground
mining of chalk at the site and also a record of chalkwells (a mining feature) at
Symondshyde Farm, within the database maintained by Peter Brett Associates. The
general location of these chalkwells given within the database is in the vicinity of a
number of longstanding ponds around the buildings at Symondshyde Farm, as
indicated on Drawing ST16935-009.
2.17

There is no reference to natural dissolution hazards having been recorded to be
present at the site.

2.18

BGS ground stability hazard datasets identify no significant risks at the site, with the
hazard rating for ground dissolution given as very low to low. With specific reference
to dissolution, the report states “Significant soluble rocks are present. Low possibility
of subsidence occurring naturally, but may be possible in adverse conditions such as
high surface or subsurface water flow. Consider implications for stability when
changes to drainage or new construction are planned. For new build - site
investigation should consider potential for dissolution problems on the site and its
surroundings. Care should be taken with local drainage into the bedrock. Some
possibility of groundwater pollution. For existing property - possible increase in
insurance risk due to soluble rocks.”
Cemex (RMC) Hatfield Quarry & Gascoyne Cecil Estate

2.19

The land forming the site has been in the ownership of the Gascoyne Cecil Estate, as
productive farmland, for centuries. During their ownership, the Gascoyne Cecil
Estate has not been made aware of any noticeable changes in the surface features at
the site and has not been required to undertake any remedial work to resolve issues
associated with subsidence.

2.20

The south and east of the site is currently within the area of an active sand and
gravel quarry, known as Hatfield Quarry, operated by Cemex. The Symondshyde
Farm area of the quarry is reported by Cemex to have been in operation since c2006.
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2.21

Prior to commencing mineral extraction at the site, Cemex (formerly RMC)
undertook three phases of intrusive investigation in order to prove the presence and
properties of minerals of potential economic interest.

These investigations

comprised the drilling of a total of 135 boreholes and excavation of 68 trial pits. The
general extent of the intrusive investigation is as shown on the drawing at Appendix
3b to this report.
2.22

No evidence of dissolution hazards or significant variation in the depth to rockhead
was recorded during the intrusive investigation and it is understood that Cemex has
subsequently not encountered any anomalous ground conditions or evidence of
collapse or dissolution during the course of their mineral workings at and near to the
site.

2.23

Cemex refer (Appendix 3a) to the presence of an average thickness of 4.2m of
alluvial clay, overlying a deposit of sand and gravel which is ultimately underlain by
chalk. The thickness of superficial deposits overlying the chalk is reported to be
between 2.5m and 20m, with an average of 13.3m. Cemex note that the ground
conditions are highly variable with significant variations in the composition of the
superficial deposits observed over short vertical and lateral distances.

2.24

By reference to ground models provided by Cemex, which show the rockhead (chalk)
profile beneath the south east of the site, one of the gully features identified on the
LiDAR dataset (trending approximately north to south within the east of the
proposed development area) coincides with a linear depression/gully at the chalk
rockhead.
Geospatial Analysis

2.25

As discussed in paragraph 2.10, all of the site is underlain by glacial superficial
deposits, comprised of glacial till of the Lowestoft Formation and sand and gravel of
the Kesgrave Catchment Subgroup. An assessment of comparable geology (where
these glacial deposits are directly underlain by the Upper Chalk) has been made
against recent (2014) classifications of urban land cover within Hertfordshire.
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2.26

Open source landcover maps, derived from satellite imagery, present 44 classes of
land use; 11 classes, categorised as urban fabric, occupy some 33,000 hectares (ha)
of Hertfordshire and have been included in the assessment (listed below):

2.27

•

Continuous urban fabric;

•

Discontinuous urban fabric;

•

Industrial or commercial units;

•

Road and rail networks and associated land;

•

Port areas;

•

Airports;

•

Mineral extraction sites;

•

Dump sites;

•

Construction sites;

•

Green urban areas; and

•

Sport and leisure facilities.

Using generalised digital geological map data, obtained from the British Geological
Survey, the chalk bedrock is present beneath 117,100 ha of Hertfordshire (71% of
the county). An approximate area of 11,100 ha is land classified as urban fabric - that
shares the same superficial and bedrock geology as that encountered at the
Symondshyde site. This is illustrated on Drawing ST16935-007.

2.28

Any significant ground loss arising from dissolution hazards may be reasonably
anticipated to be known within urban environments and within areas of managed
farmland or productive agricultural use. Despite the combined area of built
development and productive agricultural land within Hertfordshire occupying some
1/3 of the county, recorded occurrences of dissolution related ground loss are very
rare.

3

DISCUSSION
Interpretation of features identified by Save Symondshyde

3.1

Save Symondshyde identify four areas within the proposed development area,
where they consider that evidence of potential chalk dissolution hazards is visible on
site, (references 1, 4, 5 and 11, shown on Figure 1 of their statement to Welwyn
Hatfield).
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3.2

There is no differing underlying geological setting at the location of these features,
as shown on published geological mapping. By comparison with LiDAR terrain data
and historical topographical mapping, Feature 1 coincides with a topographical gully
and a slightly deeper surface depression. Feature 4 coincides with the large northsouth trending gully, and also coincides with a corresponding gully at rockhead, as
shown in the data provided by Cemex. Feature 5 is comprised of two closely located
features, which both coincide with the location of ponds. Both ponds are shown on
historical topographical mapping dating back to 1879 and the size and shape of the
ponds remains unchanged through successive editions of Ordnance Survey mapping
to the present day. The LiDAR data also shows clear topographical features at the
location of the ponds. Feature 11 coincides with the same topographical gully as
Feature 1, and is coincident with a slightly deeper surface depression, as shown in
the LiDAR data. However, feature 11 is also located immediately to the west of a
distinct topographical feature within the LiDAR data, which coincides with the
location of a former gravel pit, shown on the 1879 to 1923 editions of historical
topographical mapping.

3.3

The historical Ordnance Survey mapping records the presence of several former
gravel pits in the area. Some of these pits are recorded as being ‘old’ gravel pits at
the time of the 1879 edition of mapping and are subsequently not recorded by the
Ordnance Survey on more recent editions of mapping, suggesting that they have
been infilled. It is considered possible that there are additional buried/backfilled pits
within the Symondshyde site that were infilled prior to the 1879 edition of mapping.

3.4

Shallow excavations, such as gravel pits, may have been infilled with a variety of
materials and the methods of infilling are very unlikely to have involved the use of
techniques comparable to modern controlled engineered placement of backfill. As
such, it is common to regard backfilled former pits and excavations as being a
potential source of ongoing settlement, in contrast to surrounding land which has
not been subjected to excavation and infilling, which may be expected to be
comparatively stable. This may become apparent some years after the infilling
activity and give rise to dish shaped areas of settlement over the original excavation.
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3.5

There is known significant variability in the composition of the superficial deposits in
the area. Cemex refer to significant variation in the sand and gravel composition, the
extent of glacial tills and the depth to chalk rockhead having been encountered
within their intrusive investigations and during the course of their quarrying
operation. This variation in soil properties could also give rise to differing behaviours
through factors such as self-weight settlement or upon inundation due to rainfall.

3.6

Whilst it is appreciated that potential dissolution of underlying chalk deposits, or the
collapse of chalk mine workings, may give rise to the general form of surface
features that have been reported by Save Symondshyde, it must also be recognised
that there are equally plausible alternative possible explanations. In the absence of
extensive intrusive site investigation, it is not possible to reliably determine the
cause of any of the features identified, but nor is it necessary to do so at this stage
for the reasons outlined below.
Development Risk Management

3.7

Construction best practice in areas of potential chalk dissolution and mining hazards
requires the use of comprehensive desk based research, followed by an appropriate
level of intrusive investigation, in order to determine the risks of dissolution and
mining hazards being present within a development site.

3.8

The use of geophysical or other remote sensing technologies (such as LiDAR) can be
a cost effective means of rapidly obtaining data over a broad area. However, there
are limitations with the use of such techniques and geophysical techniques, in
particular, are not typically regarded as being sufficiently reliable to ‘prove a
negative’ (i.e. geophysical techniques may be capable of identifying anomalous
ground conditions which may be associated with a dissolution hazard, but caution
should be exercised where geophysical survey results may otherwise suggest the
absence of any such feature). Nonetheless, remote sensing techniques can provide a
valuable site screening tool at the desk study stage, to assist with the better
targeting of intrusive investigation techniques.

3.9

The use of aerial or satellite based LiDAR or INSAR (Interferometric Synthetic
Aperture Radar) surveying techniques can provide evidence of past or ongoing
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ground deformation that may be attributable to the formation of sinkholes and
surface subsidence arising from ongoing dissolution processes.
3.10

Conventional intrusive investigation techniques could permit the proving of ground
conditions across a development site. However, the results of an intrusive
investigation are only valid for the investigation points, and reasonable inferences
must be made with respect to the area between those investigation points.

3.11

Due to the nature of sinkholes, swallow holes and other such chalk dissolution
related hazards, it would be cost prohibitive to undertake, blindly, the density of
investigation that would be required to be fully assured of identifying all features
within a development site, where the separation of investigation points may be in
the order of metres rather than the tens of metres that a conventional engineering
investigation would require.

3.12

In the case of Symondshyde Village, the scale of a comprehensive investigation over
such a large development site, would incur significant cost and would be
disproportionate to the risk. Furthermore, as the geological setting of the
Symondshyde site is not unique in the context of many areas within Hertfordshire
and southern England, it would be unreasonable to anticipate such a detailed
intrusive site investigation to be carried out for this site allocation where the same is
not provided, or expected, for other sites.

3.13

It is therefore common practice, on the basis of comprehensive desk based research,
to undertake a proportionate scale of intrusive investigation, to target areas of
higher risk within a development site and to obtain a sufficient density of
investigation in order to be able to inform a qualitative assessment of the risks of
ground stability hazards at the site. This general approach is that referred to by the
University of Hertfordshire, during the course of the construction of new buildings at
their College Lane campus, in Hatfield (Appendix 4).

3.14

Investigation undertaken in advance of or during the course of development is not
the only opportunity to recognise potential dissolution or, indeed, other ground
stability hazards. During the course of construction, earthmoving operations, cable
and pipe trench laying operations and the excavation and construction of
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foundations all present opportunities to expose the underlying ground conditions.
Whilst the cost implications of the discovery of ground stability hazards at a later
stage of the construction programme may be higher than had those hazards been
detected at the pre-construction phase, it is still possible to take due account of the
hazard and undertake appropriate remedial works or revisions to the design of
structures, to reduce the risks to the new built environment. It is noted that the
University of Hertfordshire draw the same conclusion with respect to their
developments, where they summarise that “Any problematic conditions caused by
chalk mining or natural dissolution can be remediated by infilling with gravel or grout
to restore stability.”
3.15

The issue of chalk dissolution risk is, in terms of engineering risk, by no means
unique. For example, in areas of coal mining legacy, the presence of shallow
abandoned mine workings and mine entries can provide similar risks to built
development as chalk mining or dissolution hazards. In former coal mining areas,
industry best practice requires a thorough desk based study of the risks, followed by
a targeted investigation and stabilisation programme, which is completed during the
early phases of the construction process.

3.16

The presence of coal mining legacy, or indeed chalk dissolution hazards, if left
untreated, undoubtedly presents a potential acute risk to the stability (and
therefore, safety) of a development site, but it is widely accepted that these hazards
can be suitably mitigated by the adoption of tried and tested methodologies to
identify the potential for the hazards to be present, to stabilise the ground and to
reinforce the structural capacity of the built environment. Authoritative industry
guidance published by the Construction Industry Research and Information
Association, (CIRIA C574, 2002) advocates the formulation of conceptual ground
models, informed by desk based studies and site walkover surveys, as a tool to
identify areas with the greatest potential for hazards to be located and, therefore, to
target intrusive investigation more effectively.

3.17

Following comprehensive desk based research and appropriate intrusive
investigation, a detailed development layout can often be adjusted to accommodate
known or suspected high risks (e.g. recorded mine entries or known/suspected
dissolution features), perhaps without the requirement to complete treatment and
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stabilisation works. In this regard, it is noted that the conceptual site layouts
prepared with respect to the Symondshyde Village development, already avoid a
number of the features referred to by Save Symondshyde.

4

CONCLUSION

4.1

It is reasonable to recognise that the geology beneath the proposed Symondshyde
Village site does have the potential to give rise to dissolution hazards, and that such
hazards can provide acute stability risks to a development. However, it is also
important to recognise that substantial areas of southern England share similar
geological conditions, including areas of high density development, and that
instances of dissolution related ground loss within the built environment are
comparatively rare.

4.2

As such, the Symondshyde site is by no means unique in this respect and the site is,
on this basis, at no greater risk of dissolution hazards than anywhere else with the
same underlying geological setting.

4.3

Whilst features alleged to provide potential evidence of dissolution hazards at the
site are identified by Save Symondshyde, no investigation of those features has been
undertaken (desk based or intrusive) to provide conclusive confirmation of their
nature. Given the recognised high degree of variability of the glacial soils that is
present at Symondshyde, confirmed by comprehensive ground investigations and
physical exposures of the strata undertaken as part of the quarrying operation which
adjoins and occupies part of the site, it may be reasonably anticipated that
geomorphological features could be evident within the surface topography.

4.4

The prevailing geological conditions at the site and potential risks of dissolution
hazards are risks that are fully recognised by Gascoyne Cecil Estate.

4.5

Paragraph 179 of the National Planning Policy Framework (NPPF) states that, “where
a site is affected by contamination or land stability issues, responsibility for securing
a safe development rests with the developer and/or landowner”. As a prudent
landowner, Gascoyne Cecil Estate intends that an appropriate scheme of intrusive
site investigation would be carried out at the site to inform detailed development
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proposals, subject to the allocation of the land in the forthcoming Local Plan. Further
phases of intrusive investigation would be expected to be undertaken by the
developers of the site, in order to inform detailed design and construction work, in
due course.
4.6

Through appropriate and thorough desk based research and physical site
investigation, it is possible to identify and determine the relative likelihood of
dissolution hazards being present or occurring beneath a site. Thereafter, it is,
through the use of standard engineering practice, entirely possible to resolve
significant residual risks in order to facilitate a safe and stable development. The act
of doing so does not fundamentally jeopardise the viability of a development,
particularly where such risks are reasonably foreseeable or anticipated well in
advance of a detailed development proposal being progressed.

4.7

The Symondshyde development is being promoted by Gascoyne Cecil Estate with the
knowledge of the site throughout their long tenure as landowner and in knowledge
of the prevailing ground conditions, as determined by extensive site investigations
undertaken as part of the ongoing quarrying operations at and adjoining the
proposed development site. This approach to the development of the site is
considered to be entirely proportionate and recognises that the likelihood of
dissolution hazards being encountered at the site is not anticipated to be appreciably
different to many other parts of southern England with similar geological conditions,
and that such hazards can be successfully mitigated through standard engineering
approaches.

4.8

Whilst the potential risks of encountering dissolution related hazards at the site are
noted, should be afforded due consideration through comprehensive investigation at
the appropriate time and may require the use of well proven engineered solutions to
ensure the stability of the development, it is considered to be highly unlikely that
these routine engineering challenges would present a significant risk to the viability
or deliverability of the proposed Symondshyde Village development.
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Welwyn Hatfield Local Plan Examination
Representor: Save Symondshyde
FORMATION OF SINK HOLES IN THE SYMONDSHYDE FARM AREA
REPORTS BY THE DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING, IMPERIAL
COLLEGE, LONDON
1. The Save Symondshyde Group raised the issue of the possible existence and formation of
sink holes in the area of the proposed Symondshyde village (strategic development site
SDS6) in our response to Policy SP24 in the Draft Local Plan Proposed Submission Document
(Regulation 19) consultation in October 2016. In that document, we said:
“A member of the public has reported to us that there are eight sink holes in the area 300
metres north west of the proposed Symondshyde development site. We are seeking expert
advice from Imperial College, London on whether there are likely to be sink holes in the area
of the development site.
Preliminary advice is that both the geology of the area and the terrain are consistent with the
potential formation of sink holes. A quantitative assessment of the risk of sink hole
formations as a result of the changes in groundwater regime that result from a development
of the type envisaged is required.
We consider that the proposed allocation of the Symondshyde site for development should
be put on hold until an authoritative investigation into this matter can be carried out. We
would be pleased to pass on to the Council and the Inspector the results of the preliminary
investigations that Imperial College are now doing as soon as we receive them.”

2. Geologists from Imperial College carried out a preliminary walkover survey of the
Symondshyde site on 2 March 2017. A copy of their report is attached at Appendix A. This
showed that there was strong evidence of sink hole formation on the site. In particular,
evidence of a textbook example of a chalk sink hole (Figure 2 in the above report) was found
immediately to the west of Symondshyde Farm. This showed itself as a circular hollow in
the ground of approximately 12 metres wide with a sharp dip of approximately 4 metres
from the level of the farm buildings to the bridleway below. The ground in the hollow was
dry, while the surrounding ground above the sink hole was wet, indicating that water was
draining into the hole at that time.
3. We sent copies of the Imperial College report to the Executive Director (Public
Protection, Planning & Governance) at Welwyn Hatfield Borough Council and to the
Development Director of Gascoyne Cecil Estates on 10 March 2017, under cover of the
letter at Appendix B. The report was subsequently amended slightly, and the revised
version (the report dated 13 March, at Appendix A) was sent by email to the Council.
4. We received an immediate acknowledgement from the Council that the correspondence
had been passed to Planning Policy for consideration. That was the last we heard from the
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Council on the subject. The Council’s Cabinet Housing & Planning Panel met on 16 March
2017 and considered the results of the consultation on the Draft Local Plan Proposed
Submission Document. The issue of potential sink holes was not drawn to the CHPP’s
attention. On the contrary, the officer’s report on the Submission Local Plan merely stated,
in paragraph 4.37, that no new evidence had been submitted that altered the Council’s
assessment of the Symondshyde site.
5. In response to the email sent to Gascoyne Cecil Estates on 10 March, Anthony Downs
emailed the following to John Gardner:
“I am unclear what it is you are seeking from me.
I can only add that we have taken our own geotechnical advice and that this includes an
extensive bore hole survey across the whole of the Farm. We are thus fully conversant with
underlying ground conditions and are confident that we are not presented with anything
which undermines (no pun intended) our wider vision.
This is only one part of the significant technical investigation and general background work
we have undertaken.
I am also in possession of a further technical paper on sink holes within Hertfordshire and as
you are no doubt aware they are not especially rare - indeed the ground conditions to which
you allude are prevalent in various parts of the County.”
John Gardner subsequently (at the CHPP meeting on 16 March) asked Anthony Downs
whether Save Symondshyde could have sight of the geological advice and borehole survey
referred to above, but this request was politely declined.
6. Professor John Burland, CBE, FRS, FREng, NAE, Emeritus Professor of Soil Mechanics at
Imperial College, London has now produced a Supplementary Report on the Formation of
Sink Holes in the Symondshyde Farm Area. This is attached as Appendix C.
7. Based on a recent walkover survey of a wider area than the proposed Symondshyde
development site (because the existence of sink holes or the potential for the formation of
sink holes over a wider area can impact on a specific site), ten additional features have been
identified as possible sink holes, of which four are very likely considered to be sink holes.
The underlying geological nature of the Symondshyde area is such that it is particularly
susceptible to the formation of sink holes. Unfortunately, the presence of latent cavities
beneath the ground surface can only be detected by extensive drilling throughout the site,
on a scale sufficient to establish a quantitative risk assessment of potential sink hole
formation. The collapse of cavities existing anywhere in the underlying chalk could be
triggered by changes in stress or ground water conditions brought about by development of
the kind proposed at Symondshyde.
Page 2
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8. In Professor Burland’s view, no development on a greenfield site of similar geology to
that at Symondshyde should take place without a detailed professional study of the terrain
to identify conclusively whether or not there is potential for sink hole formation. This would
require extensive expert ground investigation by means of drilling to quantify the risk.
Conclusion
9. We respectfully ask the Inspector to hear evidence on this matter from all interested
parties at the Local Plan Examination. As demonstrated above, we do not believe that
sufficient consideration has been given to this matter in assessing the suitability of the
Symondshyde site for residential and ancillary development of the kind envisaged, and we
have been denied the opportunity to assess whatever evidence the promoters of the site
may have on this matter.
10. Unless this matter can be resolved satisfactorily, the soundness of the Symondshyde
village proposal must be questioned on grounds of achievability and therefore deliverability.

12 April 2018
Save Symondshyde
2 Cromer Hyde Lane
Welwyn Garden City
Herts.
AL8 7XE
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APPENDIX A
Development at Symondshyde Farm: Geological Considerations
This report, dated 13 March 2017, was prepared by Dr Richard Ghail and Dr Philippa Mason at
Imperial College London. The authors express no opinion as to the proposed development but only to
the ground conditions and potential hazards encountered on site.
A walkover and drone survey of the proposed development was undertaken on 2 March 2017.
Although the drone was flown, the conditions were too windy for the survey to be completed
successfully, since the wind shear introduced distortions too severe to be corrected for in the
imagery acquired.
The geology of the area comprises Lewes Chalk Formation overlain (draped) by glacial till of probable
Anglian age (approximately 300,000 to 400,000 year ago). This material was later modified by
periglacial solifluction (down-slope slip) in the Devensian (approximately 10,000 to 100,000 years
ago), which is most apparent in the geomorphological model of the site (Figure 1). Solifluction
strongly shears the fabric of the glacial till and can lead to further, unexpected, slope failure during
and after construction.

Figure 1 – Geomorphology of the site. Highlighted area shows potentially soliflucted glacial till. Note
the vertical exaggeration is 10 : 1
Chalk is susceptible to dissolution in groundwater, forming a karst landscape consisting of sinkholes,
caves and other cavities. The walkover survey of the site clearly identified significant geological
hazards including a textbook example of a chalk sinkhole (Figure 2). This sinkhole forms a clear
circular hollow in the ground that is dry, while the surrounding ground above the sinkhole is wet,
demonstrating that water is draining into the hole at the present time. Any change in drainage
across the site, either artificial or as a result of climate change, may lead to collapse of the sinkhole.
It should be noted that the recent crown hole collapse that took place in St Albans in October 2015
has been attributed to the existence of ancient chalk mines.
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Figure 2 – Sinkhole encountered near Symondshyde Farm, approximately 12 m wide, 4 m deep.
A further probable sinkhole was identified in the form of a pond-filled hollow (Figure 3), the pond
indicating that the hollow is blocked at present but again, changes in drainage and rainfall may lead
to future collapse. It is noted that gravel extraction takes place in the area and may be responsible
for the pond, but the morphology and location are consistent with a sinkhole. A barrow is located
close to this pond, indicating that there may be an archaeological interest in the site.

Figure 3 – Pond encountered near Symondshyde Farm, approximately 18 m x 5 m.
Extensive ploughing masks any evidence of other features but further sinkholes are likely to be
encountered across the whole site.
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APPENDIX C
Proposed Development at Symondshyde Farm
Supplementary Report on the Potential Formation of Sink Holes
1. Introduction
1.1 This report has been prepared by John Boscawen Burland, Emeritus Professor of Soil
Mechanics at Imperial College London. From 1966 to 1980 he worked at the Building
Research Establishment, Watford becoming Head of the Geotechnics Division and then
Deputy Director and Head of the Materials and Structures Department. In 1980 he was
appointed Professor of Soil Mechanics at Imperial College, and on his retirement in 2005 he
was appointed Emeritus Professor and Senior Research Investigator at Imperial College.
Throughout his career he has been engaged in advising on numerous geotechnical problems
both in the UK and overseas. Notably in the late 1960s, he led a major study into the
mechanical properties of the Middle Chalk at Mundford in connection with a proposed
nuclear accelerator for CERN. The work he did has since become seminal, transforming our
understanding of the mechanical properties of chalk. More recently, he was responsible for
devising and implementing the work of stabilising the Leaning Tower of Pisa, and he advised
on the stabilisation of the Big Ben Clock Tower during the construction of the Jubilee Line
Extension underground railway. He is a Fellow of the Royal Society and of the Royal
Academy of Engineering. He is also a Foreign Member of the US National Academy of
Engineering.
1.2 The purpose of this Supplementary Report is to describe briefly the mechanics of
sinkhole formation and the potential for sinkhole formation in and around the Symondshyde
Farm site that is proposed as a strategic development site in the Draft Welwyn Hatfield Local
Plan. It supplements a report dated 13 March 2017 titled Development at Symondshyde
Farm: Geological Considerations that was prepared by two of Professor Burland’s
colleagues at Imperial College, expert geologists Dr Richard Ghail and Dr Philippa Mason.
That report describes the geology of the proposed development site at Symondshyde and the
results of a walkover survey in which two probable chalk sinkholes were identified.
2. Sinkholes in Chalk
2.1 As described in the March 2017 report, the Symondshyde site is underlain by Chalk. In
this area, the Chalk is overlain by a cover of glacial till of variable thickness which consists
mainly of clay.
2.2 Due to its soluble constituents, Chalk frequently contains cavities and caves formed over
many years by the infiltration of rainwater seeping down joints and cracks in the Chalk and
causing its gradual dissolution. The collapse of the roof of such a cavity may propagate to the
ground surface through the covering soil layer causing what has been termed a ‘Sink Hole’.
2.3 Sinkholes fall into two categories:
i) A cover-subsidence sinkhole which consists of a surface dish-shaped depression which
develops gradually.
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ii) A cover-collapse sinkhole that develops suddenly, often leaving a hole with steep
sides.
2.4 The collapse of the roof of a pre-existing cavity in the Chalk can be triggered by a variety
of processes both natural and man-made. Most frequently a collapse is triggered by a change
in the groundwater conditions – either a rise in the groundwater table or a local increase in
surface water infiltration.

3. Assessing the potential for sinkhole formation at Symondshyde
3.1 A key question is whether the formation of sinkholes at a given site can be predicted. Dr
Helen Reeves, an expert in sinkholes from the Geological Survey of the UK, states:
‘We know the areas they are likely to occur but these events are impossible to predict.
There are so many different processes that can cause them, natural and man-made, that
have an influence. On the slower forming sinkholes, you sometimes can see evidence of
the feature starting to collapse and you get cracks and voids starting to appear. But,
sadly, sometimes these are catastrophic events that don’t give any warning’.
3.2 The most reliable preliminary guide to assessing the potential for sinkhole formation is
expert local experience based on a walkover survey. The preliminary report in March 2017
described such a walkover survey which revealed a significant textbook example of a coversubsidence sinkhole on the site. A further probable sinkhole was identified in the form of a
pond-filled hollow.
3.3 A recent walkover survey has been carried out in the wider Symondshyde area
surrounding the proposed development site by a professional geologist Mr Patrick Bird. In
addition to the textbook example described above, ten other features were identified as
possible sinkholes at the locations marked on the map in Figure 1 in the Annex to this report.
Photographs of these features have been examined by Dr Richard Ghail of Imperial College,
who concluded that features 1, 2, 3 and 10 in Figure 1 are most likely to be sinkholes. These
photographs, together with that of the feature to the west of the Symondshyde Farm buildings
identified in the March 2017 survey (Location 11 in Figure 1), are reproduced in the Annex.
4. Conclusions
1. The proposed development site at Symondshyde is underlain by Chalk which is well
known to frequently contain cavities and caves, the roofs of which may collapse for a
variety of reasons causing the formation of sinkholes.
2. It has been demonstrated through expert walkover survey that sink holes are present
both on and around the proposed development site. This is important factual evidence
that must not be ignored or brushed aside.
3. What we do not know is what latent cavities are present beneath the ground surface.
However the fact that a number of sinkholes have been identified both on and around
the site shows that there is a likelihood of the existence of undetected cavities beneath
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the ground surface that could trigger the formation of sinkholes as a result of the
development.
4. The only reliable way of detecting such cavities is by a large amount of expensive
drilling through the footprints of the proposed buildings and sufficient in number to
establish a quantitative risk assessment of potential sinkhole formation for the site. It
is well known that geophysical methods are not reliable for the detection of cavities at
the depths that are relevant here.
5. Responses to possible questions
Q1. Why is it that site developments and building takes place all over Hertfordshire over
the Chalk with few instances of sinkhole formation and consequent damage? Isn’t
the issue of potential sinkhole formation at Simondshyde simply ‘project fear’?
A1. Both the formation of a cavity in the chalk and the subsequent collapse of a cavity
roof depends on a wide variety of processes and local groundwater conditions. It is
true that the majority of urban and village developments in Hertfordshire do not
experience significant problems from sinkholes. However, the proposed
development at Symondshyde is a greenfield site development on chalk with little
previous local experience on which to draw. The facts from the expert walkover
survey are unarguable – a number of sink holes have been found on and around the
site. In the light of the above conclusions, far from ‘project fear’ it would be project
‘blind optimism’ to build this development without very extensive and expensive
drilling.
Q2. What is the concern when most of the identified sinkholes are away from the
proposed building footprints?
A2. The fact that sinkholes have been identified both on and around the site means that
there is a likelihood of cavities existing anywhere in the underlying chalk, the
collapse of which could be triggered by changes in stress or groundwater conditions
brought about by the proposed development.
Q3. If a sinkhole is found on the allocation site then surely the master plan can be
adjusted to ensure that this area is left as Public Open Space rather than being built
on?
A3. Without doing very expensive extensive drilling it is impossible to say whether there
is one or more potential sink holes on the allocation site – see Conclusion 4 above.
Therefore this suggestion in no way eliminates the risk of sinkhole formation
beneath the proposed development.
Q4. It may be questioned whether there are more sinkholes in the Symondshyde area
than anywhere else on the Chalk proposed for development.
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A4. No development on a greenfield site of similar geology should take place without a
professional study of the terrain to identify whether there is potential for sinkhole
formation. To do so would be professionally negligent. The walkover survey
described here and in the March 2017 Imperial College Report has clearly shown the
potential for sinkhole formation on this site.
Q5. What is the chance of the sinkholes already identified on the site suddenly caving in?
A5. Without carrying out drilling within the sinkhole it is not possible to quantify the
risk. However the consequences of such a collapse could result in loss of life so the
risk is not negligible. It would be professionally negligent to go ahead with the
development without carrying out sufficient expert ground investigation by means of
drilling to quantify the risk.

Professor J.B.Burland, CBE, FRS, FREng, NAE
Emeritus Professor of Soil Mechanics at Imperial College London
30th March 2018
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Cemex statement on ground conditions at Hatfield Quarry, 27 June 2018
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Ref: 1806-S218-HAT-L-001
27th June 2018
Chris Smith (Wardell Armstrong) csmith@wardell-armstrong.com
cc. Mike Walker (CEMEX) michaeleric.walker@cemex.com
(Sent by email only)

RE:

Hatfield Quarry – Statement on Ground Conditions at Hatfield Quarry

Dear Chris
Following our recent communications with regards to the ground conditions around the proposed Symondsyde village
housing project, please find below a series of statements on the encountered ground conditions at Hatfield Quarry.
The focus is on the current Symondsyde excavation area, which is located directly to the east of the proposed housing
development.
1.

The active excavation at Hatfield Quarry is known as Symondsyde Farm. The extents are shown on Drawing No.
1806-S218-SYM-D-001, and the pre-extraction ground levels vary between 70 and 90m AOD, with an average level
of around 80m AOD. The area has been operational since around 2006. Covering an area of approximately 63 Ha,
the depth of extraction ranges from 2.1 to 13.6m, with the excavation floor level ranging between 67 and 86m
AOD.

2.

The base of the excavation is defined by a 0-15m (average 4.2m) thick band of alluvial clay which is termed
‘interburden’. Below the clay, there is further sand and gravel, which extends to the top of the chalk. The gravel
below the clay is not worked as part of the quarrying. Superficial deposits within the Symondsyde excavation range
between 2.5 and 20m, with an average of 13.3m.

3.
4.

The top of the chalk was encountered at 57.7 to 83m AOD in the boreholes.
The deposit at Symondsyde is highly variable, with significant variations in the composition (clay to gravel) of the
superficial materials over short distances both laterally and vertically. Furthermore, the bedrock surface also varies
by several metres.

5.

We have no record of dissolution or mining-related hazards during our operations at both Symondsyde and other
working areas at Hatfield Quarry.

CEMEX UK Materials Limited
CEMEX House, Evreux Way, Rugby, Warwickshire CV21 2DT
Mobile: 07900166389 email: steven hopkinss@cemex com
www cemex co uk
Registered in England and Wales: Company Number 4895833 Registered Office: CEMEX House, Evereux Way, Rugby, Warwickshire, CV21 2DT, United Kingdom
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RMC Site Investigation Layout
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Appendix 4
University of Hertfordshire – College Lane Campus, Hatfield
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Geology of Hertfordshire
The geology of Hertfordshire is relatively simple, underlain by deposits of the
shallow London Basin which tilt to the south east The oldest rocks are found
to the north of the county and the youngest to the south The county is
dominated by the Chalk which forms the Chiltern Hills and broad valleys The
Chalk ranges in age from circa 66 to 100 million years old Younger
‘superficial’ deposits have been laid down in the last 2 million years as a result
of fluvial or glacial action and these comprise varying mixes of sands, gravels,
clays and silt

The College Lane Campus is underlain mostly by Chalk The Campus is
located on the side of an ancient river valley of the early river Thames, known
as the Vale of St Albans The ancient river deposited superficial deposits on
the chalk surface called the Kesgrave Catchment Subgroup , a mixture of
sands, gravels and clays, before the river become blocked by an ice sheet
and was diverted into the current day Thames valley
The University recognise that the geological history of the campus strongly
influences ground and drainage conditions which are important considerations
during any new construction work
Construction
Prior to commencing development works the University undertake a number
of specialist surveys to better understand the ground conditions The number
of these and the method used is dependent on the risk of the area we are
working within
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Surveys begin with a detailed desk based research study whereby potential
hazards are identified; we look at historical maps, geological maps, and actual
site conditions The next stage is to undertake a ground investigation using a
combination of intrusive and non-intrusive methods to confirm the ground
model; the method used is dependent upon the proposed development and
site location In the past the University has used geophysics and a range of
drilling techniques to sink boreholes up to 30m deep The results of the testing
give information both on the ground chemistry to assess any risks from a
contamination aspect and on geotechnical properties of the ground (e g
strength) so that a thorough knowledge of ground conditions is achieved

Fig 1 Cone Penetration Testing truck at Prince Edward Hall

Fig 2 Example of borehole rig at Prince Edward Hall

Fig 3 Example of the Chalk recovered on Campus

The results then allow the University to use the most appropriate construction
and foundation techniques to suit those ground conditions All testing is
undertaken to technical standards and best practise and the adoption of
techniques is approved through the planning process and building control sign
off
One particular feature of the ground conditions at the campus is the potential
for historical chalk mines and the natural predisposition for chalk sinkholes
Chalk was historically mined across Hertfordshire for lime which was used in
agricultural production but unfortunately these mines were rarely recorded
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The risk of land instability has received much media coverage over the last
winter due to heavy rainfall, however the University and Welwyn Hatfield
Borough Council have been aware of the potential for such features for a
number of years and much work has been undertaken across Hatfield to
better understand the ground conditions As a result the University ensure
that specialist surveys are undertaken for all construction projects and
specialist advice is sought to mitigate against this risk In addition to the work
carried out by the University, Welwyn Hatfield Borough Council also undertake
their own surveys within Hatfield Copies of their reports are available on the
Welwyn Hatfield Borough Council website
Summary
Every development site on Campus has its own unique ground conditions
which engineers have to overcome and design solutions for, whether it’s piling
to found in competent chalk rockhead or a raft solution to span over
changeable sand and gravel deposits Any problematic conditions caused by
chalk mining or natural dissolution can be remediated by infilling with gravel or
grout to restore stability Any foundation solutions or remediation works are
always based on the findings of a thorough ground investigation undertaken
by professionals which is regulated through the planning system
The College Lane Campus has a varied and interesting geological past, from
being located in a warm shallow sea when the chalk was deposited ,to being
located next a major river valley now long disappeared or sitting at the base of
a large ice sheet An appreciation of the geological past helps engineers to
understand the types of ground related issues which could arise on a
particular site and this is fundamental in designing developments for the
future
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