

Field Farm, Stapleford
Supplementary Phase II
Ground Investigation Report
For
Westerman Homes

10172
December 2010


BSP Consulting

10172

Field Farm, Stapleford

Supplementary Phase II Ground Investigation

CONTENTS
PAGE
NO
1.0
2.0
3.0

INTRODUCTION
SUPPLEMENTARY GROUND INVESTIGATION
CONCLUSIONS & RECOMMENDATIONS

APPENDICES
A
B
C
D
E
F
G
H

Exploratory Hole Location Plan
Plan Showing Approximate Depth of Made Ground & Encountered
Coal
Plan Showing All Works Completed to Date in Current Area of
Investigation
Exploratory Hole Logs
Coal Authority Coal Mining Report / Permit
Coal Authority Records Office Information
Plates
Conditions & Limitations

i

1
3
14

BSP Consulting

10172

Field Farm, Stapleford

1.0

INTRODUCTION

1.1

Introduction

Supplementary Phase II Ground Investigation

BSP Consulting has previously prepared the following report for an area of land
incorporating the current site:
x

BSP Consulting report ‘Field Farm, Stapleford: Phase I & II Ground
Investigation Report For Westerman Homes’, reference 10172, dated July 2010.

The foregoing report details the history and environmental setting of the site,
provides a Conceptual Site Model and a detailed chemical soil and ground gas
assessment. It is therefore recommended that the aforementioned report be read in
conjunction with this report. All Figure Numbers provided herein continue from
those included within the report referenced above.
With regards to further works at the site, the Phase I & II Ground Investigation Report
recommended the following:
‘Based on the findings of the works reported herein, it is recommended that the
following ground investigation works be undertaken. These works will comprise the
main phase of investigation and will inform detailed foundation design:
i)

ii)

iii)

iv)

Undertake a shallow coal mining investigation across the site to ascertain the
presence of any underground workings that may influence the proposed
development.
Undertake a series of cable percussive boreholes at the site to attempt to
ascertain the thickness and strength of the Made Ground within the footprints
of the former coal opencast areas.
Undertake a series of dynamic probe holes across the site, principally targeted
to the areas of the former opencasts, to attempt to ascertain the presence and
type (i.e. angled, stepped etc) of any quarry high walls.
Provide supplementary ground gas monitoring during the course of the works
to confirm the ground gas requirements for the proposed development...’

BSP Consulting has been appointed by the Client, Westerman Homes, to undertake a
supplementary Phase II Ground Investigation on a site located around Field Farm,
Stapleford, Nottinghamshire. The current area investigated (referred to as the site)
sits within the wider area of land subject to earlier works.
The works were undertaken in order to attempt to ascertain the depth and
competency of the deep Made Ground within the current area of investigation
(corresponding to the southern parts of two historical coal opencasts), and to
undertake an initial shallow underground coal mining investigation.
The
investigation findings, as detailed herein, are therefore provided in part fulfilment of
items i) and ii) with the scope of works determined by the requirements of the Client.
Further works will be required in due course.
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The area subjected to the current scope of works is detailed on the plan included
within Appendix A (Figure No. 10172/07), with the area of investigation agreed in
advance with the Client prior to mobilisation. We would note that our understanding
is that the northwestern field area within the wider site boundary is not currently
proposed for development, therefore detailed supplementary site works in this area is
currently considered not to be necessary.
1.2

Scope of Works
Supplementary Phase II Exploratory Investigation works comprised the following:
x Acquisition of a Coal Authority Coal Mining Permit for the entire site area.
x A series of 15No. cable percussive boreholes targeted to the approximate extent of
the Field Farm and Hemlock Opencasts present within the current investigation
area (comprising the southern parts of the opencasts).
x A series of 11No. rotary water-flush boreholes across the current area of
investigation.
The current scope of works was reduced from that originally recommended, at the
request of the Client. Further works will therefore be required in due course to
attempt to fully characterise the site.

1.3

Project Understanding
It is understood that it is proposed to redevelop the site with residential dwellings,
together with associated gardens and car parking areas. Assessments made in this
report are therefore based on the assumption of a residential end-use.
This understanding has formed the basis of our report. If our understanding is
incorrect, it would be necessary to review our report to ensure it continues to apply.

1.4

Limitations
The conclusions and recommendations made in this report are limited to those that
can be made based on the findings of the investigation. Where comments are made
based on information obtained from third parties, BSP Consulting assumes that all
third party information is true and correct. No independent action has been
undertaken to validate the findings of third party information, unless specifically
stated.
This report has been prepared in accordance with our understanding of current best
practice. However changes to best practice, guidance or legislation may necessitate
revision of this report after the date of issue.
BSP Consulting has prepared this report for the sole use and reliance of the Client,
Westerman Homes, in accordance with our Standard Conditions and Limitations
(included in Appendix H). This report may not be used or relied upon by any
unauthorised third party without the explicit written agreement of BSP Consulting.
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2.0

SUPPLEMENTARY GROUND INVESTIGATION

2.1

Introduction
Our previous Phase I & II Ground Investigation Report provided detail on the
various Desk Study enquiries undertaken to assist in ascertaining the environmental
setting of the site. The following is reproduced to provide context on the findings of
the works detailed herein.
A Coal Authority Mining Report was previously commissioned for the wider site
area (a copy of which is provided in Appendix E), which provided the following
relevant comments with respect to the potential for shallow underground historical
mining activities beneath the site:
‘The property is in the likely zone of influence from workings in 2 seams of coal at
140m to 310m depth, and last worked in 1928. Any ground movement from these
workings should have stopped by now. In addition the property is in an area where
the Coal Authority believe there is coal at or close to the surface. This coal may
have been worked at some time in the past...
In view of the mining circumstances a prudent developer would seek appropriate
technical advice before any works are undertaken. Therefore, if development
proposals are being considered, technical advice relating to both the investigation of
coal and former coal mines and their treatment should be obtained before beginning
works on site…No development should be undertaken that intersects, disturbs or
interferes with any coal or mines of coal without the permission of the Coal
Authority. Developers should be aware that the investigation of coal seams/former
mines of coal may have the potential to generate and/or displace underground
gases…’
Our previous report provided the following comments in relation to the Coal Mining
Report:
‘On the basis of the foregoing information, it is recommended that a coal mining
investigation be undertaken, to determine the depth to, and extent, of any worked
coal seams beneath the site. Where workings are encountered, it is likely that
appropriate (potentially targeted) drilling and grouting works would be required in
due course...We would note that the Coal Authority do not typically comment on
ground movement where workings are anticipated within 30m of the surface.
Ground movement from any shallow workings may therefore be possible at the site.’
In addition to the foregoing, copies of relevant Coal Authority Mining Abandonment
Plans were previously obtained from the Coal Authority Records Office (copies of
which are included within Appendix F). Our previous report provided the following
salient comments:
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‘Field Farm Opencast
The abandonment plan is shown on drawing No. 1329, and lists the worked seam as
being the Black Shale (noted as comprising the Upper and Lower Leaf on the
geological maps, and apparently both being worked).
The average in-situ seam thickness is defined as 3.8 ft for the Bottom Seam and 4.0 ft
for the Top Seam, with the majority of the seam thickness recovered by the opencast
activities.
The plan indicates that the maximum depth of the Field Farm opencast was 56.2`
(i.e. 17.13m). We would note that this depth is likely to have been given from site
levels prior to restoration works being completed.
Hemlock Opencast
The Abandonment Plan, drawing No. 3057, indicates that the worked seams were the
Ashgate and the Mickley (Thin) Coal Seams.
The plan indicates that the maximum depth of the Hemlock opencast was 77.9` (i.e.
23.74m) which is shown to have been at the eastern edge of the opencast (potentially
representing the depth of the opencast high wall). We would note that this depth is
likely to have been given from site levels prior to restoration works being
completed.’
Furthermore, copies of relevant British Geological Survey (BGS) borehole logs
relating to the site were acquired as part of our Desk Study works. The following
information is provided in our previous report:
‘A highly weathered COAL seam was encountered between 22.16m and 22.75m (i.e.
0.59m thick) with possible WORKINGS, described as ‘Missing (collapsed coal
workings)’ on the log, to 23.20m bgl (i.e. 0.55m thick). The workings are identified
by Geo-Research Ltd (Borehole Company) as corresponding to the Mickley Thin
Seam. FIRECLAY was encountered beneath the Coal/Workings to 24.00, with
fossiliferous MUDSTONE (with a thin Coal band between 39.20m and 39.40m bgl)
encountered until termination of the borehole at 42.00m bgl.’
In view of the foregoing findings, it was considered necessary to advance a series of
cable percussive boreholes within the opencast areas to ascertain the depth,
competency and composition of the Made Ground backfill materials, together with a
series of rotary percussive boreholes across the site to investigate potential shallow
mining issues.
Based on the current redevelopment proposals, and to minimise initial expenditure,
works have been targeted to the southern field areas within the wider site boundary.
These fields include the southern parts of the historical Field Farm and Hemlock
opencasts (but do not necessarily accommodate their full extents).
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Ground Investigation Works
Sub-Surface Utility Avoidance Scan
A sub-contracted service scan has previously been undertaken across the site during
previous intrusive works. The exploratory hole locations detailed within this report
were therefore targeted to positions known to be free of live buried services.
Coal Authority Permit
Prior to undertaking any intrusive works at the site, BSP obtained a site specific
permit for the ‘Permission to enter or disturb Coal Authority Mining Interests’ in
accordance with Coal Authority requirements. A copy of the completed Coal
Authority permit (ref. 5659) is included as Appendix E. We would note that the
permit relates to the entire site area, as opposed to just the current area of
investigation.
The use of water-flush techniques was adopted due to the requirements and
recommendations of the Coal Authority, together with the potential presence of a coal
seam (i.e. the Blackshale) that has been known to suffer from occurrences of
spontaneous combustion. This seam is one of several coal seams that are regarded
(by the Coal Authority) as being at ‘high risk’ of succumbing to spontaneous
combustion when being entered, worked or disturbed.
Cable Percussive Boreholes
Cable percussive borehole works were undertaken between the 3rd and 19th November
2010, and comprised the advancement of a total of 15No. boreholes (CP1 to CP14 and
CP10A) to depths ranging between 4.10m below existing ground level (begl) and
16.00m begl. Standard Penetration Testing (SPTs) was undertaken within each
borehole to provide a strength assessment of the soils beneath the site.
We would note that the cable percussive borehole works were principally targeted to
the approximate locations of the former Field Farm and Hemlock opencasts within the
current investigation area (we would note that both opencasts are shown to extend
into the northern part of the wider site boundary). All boreholes were backfilled with
arisings upon completion.
Rotary Percussive Water-Flush Boreholes
Rotary percussive water-flush boreholes were advanced across the current
investigation area between the 29th November and 3rd December 2010, and comprised
the advancement of a total of 11No. boreholes (RB1 to RB11) to depths ranging
between 20.00m and 46.00m begl.
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The rotary borehole locations were chosen to provide general coverage of the
investigation area, and were advanced to prove a minimum of 30m of competent rock
cover beneath the site (including beneath the former opencast areas).
Following completion, the boreholes were backfilled with cement bound arisings and
capped at the surface with a concrete plug.
Exploratory Hole Locations/Logs
The approximate locations of the cable percussive and rotary percussive boreholes are
shown on the plan presented in Appendix A (Figure No. 10172/07). Logs are
presented in Appendix D.
A plan detailing all of the works completed to date within the current area of
investigation (i.e. including trial pits, trial trenches, window sampling boreholes,
cable percussive boreholes and rotary water-flush boreholes) is included in Appendix
C (Figure No. 10172/09).
We would note that Greenhatch (a topographical survey Company) attended site
towards the end of our works in order to accurately position completed exploratory
holes. The following positions were surveyed in: CP1 to CP3, CP6 to CP14 and RB3
to RB7. All other exploratory holes were approximately positioned utilising a hand
held GPS device with a positional accuracy of +/- 8m.
2.3

Ground Conditions
The ground conditions encountered during our works were typically in accordance
with the findings detailed within our Phase I & II Ground Investigation Report
(referenced in Section 1.1), and may be summarised as follows:
Topsoil / Made Ground Topsoil
Brown sandy clayey topsoil was encountered across the investigation area to depths
ranging between 0.20m and 0.60m begl, which generally corresponds to the topsoil
thicknesses recorded during our previous works.
Made Ground
Made Ground, typically comprising soft to firm brown and grey sandy gravelly clay,
was encountered within and immediately surrounding the opencast areas to penetrated
depths ranging between 3.30m and 18.00m begl. The composition of the Made
Ground was typical of the materials revealed during the previous intrusive works,
with localised inclusions of cobbles and boulders of mudstone/sandstone encountered
within the cable percussive boreholes with depth. The Made Ground was not
penetrated in CP9 at a depth of 16.00m begl, although nearby boreholes penetrated
the Made Ground at depths of 16.00m and 18.00m begl.

6

BSP Consulting

10172

Field Farm, Stapleford

Supplementary Phase II Ground Investigation

The Made Ground is anticipated to predominantly comprise reworked natural soils,
resulting from the replaced overburden arising from the restoration of historical
opencast activities and is generally consistent in composition throughout the Made
Ground soil profile.
Lower Coal Measures
The cable percussive boreholes were typically advanced to the underlying Natural
Strata, which comprised moderately strong to strong grey silty MUDSTONE. Hard
light brown SANDSTONE has been logged at CP1, which is based on the driller’s
logs due to the negligible arisings recovered from the base of the borehole.
Sandstone was also encountered within RB9 and RB11 within the rotary boreholes,
with the remaining boreholes encountering variously brown and grey Mudstone,
locally with shale with coal traces, to a maximum proven depth of 46.00m begl.
Within rotary boreholes RB1, RB2, RB6 and RB7 (advanced outside of the
anticipated opencast extraction areas) natural CLAY strata was tentatively recorded
within the rotary boreholes to depths ranging between 2.0m to 3.0m begl, and
progressing into Mudstone below these depths. The presence of Natural Strata at
these locations is in general accordance with the findings of the previous intrusive
works at the site.
The Clay and Mudstone are anticipated to be part of the Lower Coal Measures strata,
with the Sandstone most likely corresponding to Lower Mottled Sandstone; which is
indicated in the southeastern site area on the geological map publications (see
previous report for detail). The cable percussive boreholes were all terminated within
the Natural Strata upon achieving at least one SPT refusal, with the rotary boreholes
typically terminated upon proving 30m of competent rock cover (with the exception
of RB5 which was advanced to prove the thickness of Made Ground at the location).
Within CP12, situated in the southeast of the site, weak to moderately weak black
COAL, locally in a clayey matrix, was encountered between depths of 7.70m and
9.20m begl, with Mudstone strata beneath. A further Coal Seam was encountered
within RB9 (situated just to the northeast of CP12) at a depth of between 16.00m and
16.50m begl.
The presence of Coal is of interest, given that the area is identified as being subject to
opencast workings. However, Drawing 1329 (included) does refer to an area of
Condemned Coal in the vicinity of these boreholes, and as such it is possible that Coal
of an unsuitable quality was not removed by opencast activities in these locations.
Comments
A plan showing the approximate depth of the Made Ground revealed by our recent
works, together with the locations and depths where coal was encountered, are shown
on a plan included as Appendix B (Figure No. 10172/08).
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Summary
The findings from the exploratory holes are summarised in Table 1. Please note that
typical descriptions are given for the arisings recovered from the cable percussive
boreholes only (due to the nature of the drilling technique, only basic descriptions of
materials can be logged for rotary boreholes, i.e. Mudstone, Sandstone, Clay etc.).
TABLE 1 - SUMMARY OF EXPLORATORY HOLE FINDINGS
Stratum
Topsoil
(inc. Made
Ground Topsoil)
Made Ground

COAL
(Lower Coal
Measures Strata)
MUDSTONE
(Lower Coal
Measures Strata)
SANDSTONE
(Lower Mottled
Sandstone)

2.5

Locations
Encountered

Depth to base of
stratum (m begl)

Typical Description

All locations

0.20m to 0.60m

Brown sandy clayey Topsoil

All CP locations.
RB3 to RB5, RB8 to
RB11
CP12

3.30m to 18.00m

Soft to firm sandy gravelly clay, locally
with cobbles and boulders

7.70-9.20m

Weak to moderately weak black COAL,
locally in a clayey matrix

RB9
CP2 to CP9, CP10A,
CP11 to CP14.
All RB locations
CP1, RB9 & RB11

16.00-16.50m
Base not proven

Base not proven

Moderately strong to strong grey silty
MUDSTONE
Hard light brown SANDSTONE

Water
Water was encountered within all of the cable percussive boreholes at various depths
across the site, ranging between 2.00m to 12.00m begl and in the majority of cases
rising significantly after twenty minutes to depths of up to 0.40m begl.
The encountered water is likely to be attributable to perched water within the Made
Ground, with the highest water levels encountered within CP9, CP10 and CP11
(2.00m to 2.20m begl) which are the boreholes situated closest to the Boundary
Brook.
Water levels were not recorded within the rotary percussive boreholes due to the
nature of the flushing media utilised (i.e. water-flush).

2.6

Stability
All boreholes (i.e. cable percussive and rotary) were cased throughout the Made
Ground soils to prevent side collapse. Our previous report noted that ‘Instability of
excavations within Made Ground should be anticipated generally at the site’, and this
comment continues to remain applicable.
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Standard Penetration Test (SPT) Data
In order to establish a strength/depth profile of the Made Ground soils within the
former opencast areas present within the current investigation area (together with
baseline boreholes for comparison purposes), in-situ Standard Penetration Testing
(SPT) was undertaken at typically one-metre nominal centres in all cable percussive
boreholes to 5.00m begl, and at 1.5m centres thereafter.
Separate SPT Vs Depth Charts for the data obtained from the cable percussive
boreholes advanced within the Field Farm Opencast (Chart No. 10172/03) and
Hemlock Opencast (Chart No. 10172/04) are shown below, with the SPT results
presented on the borehole logs included within Appendix D.
The uncorrected SPT ‘N’ values within the Made Ground in general ranged between 0
(CP9 at 4m and 5m only) and 33 (likely to represent a possible cobble or boulder),
with values typically less than 10 within the upper 5m.
SPT ‘N’ values of 50+ (values of >=50 represent SPT refusal) were encountered upon
penetration into the underlying Natural Strata (typically Mudstone).
CHART 10172/03
Field Farm, Stapleford - Cable Percussive SPT Results
Field Farm Opencast Area
SPT N Values Vs Depth (m begl)
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CHART 10172/04
Field Farm, Stapleford - Cable Percussive SPT Results
Hemlock Opencast
SPT N Values Vs Depth (m begl)
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Plates
A photographic record of the exploratory investigation was obtained during the
intrusive works, with selected plates of the cable percussive and rotary boreholes
works included within Appendix G.

2.9

Discussion of Findings
It should be noted that the following sections provide comment on the parts of the
historical Field Farm and Hemlock opencast areas investigated as part of the current
scope of works only. Both of these opencasts historically extended into the northern
part of the wider site boundary (i.e. to the north of the Boundary Brook) based on the
reviewed mining abandonment plans, and the findings from the previous site
investigation works.
In addition, a third opencast (the Trowell Moor opencast) is historically shown in the
northern part of the site, which is situated outside of the current investigation area.

2.9.1

Field Farm Opencast
A total of 8No. cable percussive boreholes (CP1 to CP5 & CP12 to CP14) and 4No.
rotary boreholes (RB8 to RB11) were advanced within the anticipated extent of the
Field Farm opencast present within the current investigation area; as revealed by the
mining abandonment plan and our previous works.
10
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Made Ground was encountered to depths ranging between 5.00m and 11.60m begl,
with the Made Ground typically thickest within the northern half of the investigation
area. This is generally consistent with the deepest part of the opencast noted on the
mining abandonment plan, although a maximum depth of working of approximately
17m was recorded. The strength of the Made Ground was found to vary throughout
the soil profile.
A baseline borehole was advanced just outside of the opencast (CP4), which revealed
Made Ground to a depth of 3.80m begl. The Made Ground at this location is
anticipated to be a result of reworking of the soils around the opencast footprint due to
historical overburden excavation and replacement processes or re-profiling to
facilitate opencast excavation.
A 1.50m thick Coal Seam was encountered between 7.70m and 9.20m begl within
CP12, with a further 0.50m thick seam encountered at 16.00m begl within RB9. The
Coal Seam at CP12 (and potentially RB9) appears to correspond with the ‘condemned
coal’ shown on the Coal Authority Field Farm Mining Abandonment Plan (Drawing
No. 1329). This details a Blackshale Coal Seam thickness of approximately 4.0 feet
(approximately 1.20m), which roughly corresponds to the thickness of the Coal
encountered during our works (i.e. 1.50m, or 4.9 feet).
We would note that the abandonment plan indicates that the Lowest Point of
Extraction (LPE) within the Field Farm Opencast was approximately 17.1m. Our
works have revealed a maximum Made Ground thickness of 11.60m (CP2), which
positionally corresponds approximately to the location marked as the LPE on the
abandonment plan.
The difference in Made Ground thickness may relate to different restoration levels to
those pre-extraction, however there remains the possibility of Made Ground
thicknesses in excess of those revealed by our works being present beneath the site.
We would note that the western boundary of the opencast is currently unknown
(partly due to the presence of buried services in the vicinity). The location of the
western boundary should be ascertained during further works as the position is likely
to inform decisions on finalised layout design.
2.9.2 Hemlock Opencast
A total of 7No. cable percussive boreholes (CP6 to CP10 & CP10A) and 3No. rotary
boreholes (RB3 to RB5) were advanced within the anticipated extent of the Hemlock
opencast present within the current investigation area, with depths of Made Ground
found to vary between 6.90m and 18.00m begl. The depth of Made Ground generally
increased from west to east, which generally corresponds to the indicated dip of the
(now worked) Coal Seams on the reviewed geological publications.
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The strength of the Made Ground was found to vary throughout the soil profile, with
SPT ‘N’ values of 0 locally revealed (CP9 at both 4m and 5m). These values indicate
the presence of very soft backfill materials (the SPT bar was observed to sink rather
than fall, which suggests the presence of very soft soils rather than voids).
Within CP9 the cable percussive borehole was terminated at a depth of 16.00m begl
due to an inability to continue casing through the Made Ground soils. In order to
prove the depth of Made Ground at this location 2No. rotary boreholes (RB4 and
RB5) were advanced to the west and east of CP9. Made Ground was found to be
16.00m in RB4 (to the west of CP9) and 18.00m in RB5 (to the east of CP9), with the
change in level occurring over the space of a few metres. Based on the findings of
our works, the quarry floor appears to be topographically uneven, with localised steps
in level as demonstrated by RB4 and RB5.
We would note that CP10 had to be abandoned at 7.00m begl and re-positioned 3m
away (resulting in CP10A) due to encountering a buried obstruction (i.e. a boulder) at
this depth.
A baseline borehole was advanced just outside of the western extent of the opencast
(CP8), which revealed Made Ground to a depth of 3.30m begl. The Made Ground at
this location is anticipated to be a result of reworking of the soils around the opencast
footprint due to historical overburden excavation and replacement processes or reprofiling to facilitate opencast excavation.
With reference to the Hemlock abandonment plan (Drawing No. 3057), borehole RB1
(with a Made Ground thickness of 6.90m) may represent the westernmost extent of
the former opencast area, which is shown to have only worked the Mickley Coal
Seam. The remaining boreholes advanced within the Hemlock opencast were proven
to have a greater depth of Made Ground cover (between 9.00m and 18.00m in
thickness), which may correspond to mining extraction for both the Mickley and
Ashgate Coal Seams.
We would note that the LPE on the abandonment plan is indicated to be
approximately 23.7m (corresponding to a point beyond the northern boundary of the
current investigation area). The maximum thickness of Made Ground revealed by
our works was approximately 18.00m, which is anticipated to be situated towards the
easternmost edge of the former opencast area.
We would note that the current topographical contours across the site may be at a
reduced level to the original pre-quarrying ground level, which may account for the
difference in the Made Ground thicknesses compared to the LPE shown on the mining
abandonment plan. Alternatively, the quarry may have only locally extended to the
LPE.
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2.9.3 Underground Coal Mining Investigation
Based on the initial programme of rotary boreholes advanced as part of the current
investigation, no evidence of any shallow underground coal mining was revealed by
the intrusive works. We would note that the boreholes were advanced to depths
sufficient to prove a minimum thickness of 30m of competent rock cover, which
resulted in boreholes being advanced to depths of up to 46m begl (accounting for the
overlying Made Ground within the former opencast areas, which was locally found to
be up to 16-18m thick).
However, we would note that these findings should be considered an initial
assessment (due to the size of the wider site and the wide spacing between borehole
positions). Therefore, a further programme of investigation works will be required in
due course.
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CONCLUSIONS & RECOMMENDATIONS
The following comments and recommendations relate specifically to the current
investigation area (focussing primarily on the southern parts of the historical
Field Farm and Hemlock opencasts), and should therefore be read in
conjunction with our previous Phase I & II Ground Investigation Report; which
provides comments and recommendations for the entire site.

3.1

Revision of Conceptual Site Model (CSM)
Our Phase I & II Ground Investigation Report provided a detailed Conceptual Site
Model (CSM) based on the findings detailed therein (Table 8 on page 47 of the
previous report). A detailed chemical soils assessment of the near surface Made
Ground has previously been undertaken, which revealed that these soils are
uncontaminated for a residential end-use, based on the determinants tested for.
We would note that the following comments were provided with regards to Controlled
Waters: ‘No specific action required subject to confirmation by further testing at the
base of the opencast excavations.’ The Made Ground materials encountered during
our works were found to be generally consistent throughout the Made Ground soil
profile, with no olfactory or visual evidence of any contamination noted.
In view of the foregoing no further chemical testing or works in relation to Controlled
Waters are considered to be necessary for the current area of investigation. The
previous CSM is therefore considered to remain applicable.

3.2

Ground Conditions
Brown sandy clayey topsoil was encountered to depths ranging between 0.20m and
0.60m begl.
Made Ground, typically comprising soft to firm brown and grey sandy gravelly clay,
was encountered within and immediately surrounding both of the opencast areas to
depths ranging between 3.30m and 18.00m begl. The composition of the Made
Ground was typical of the materials revealed during the previous intrusive works,
with localised inclusions of cobbles and boulders of mudstone/sandstone encountered
with depth.
Underlying the Made Ground within the opencast areas, typically moderately strong
to strong grey silty MUDSTONE was encountered, locally with hard light brown
SANDSTONE. Outside of the opencast areas natural CLAY strata was tentatively
recorded within the rotary boreholes to depths ranging between 2.0m to 3.0m begl,
and progressing into Mudstone below these depths.
Weak to moderately weak black COAL, locally in a clayey matrix, was encountered
between depths of 7.70m and 9.20m begl within CP12, with a further thin Coal Seam
encountered within RB9 between 16.00m and 16.50m begl. The Coal is anticipated to
correspond to the Blackshale Coal Seam indicated on the mining abandonment plan.
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Supplementary Phase II Ground Investigation

No shallow underground workings were revealed by the initial coal mining
investigation, which proved a minimum of 30m of competent rock cover (including
beneath the base of the two opencasts) across the investigation area.
3.3

Foundation Design - Opencast Areas
The Made Ground within the opencast areas investigated (comprising the southern
parts of both the Field Farm and Hemlock opencasts) has been found to depths
ranging between 5.00m and 18.00m and varies in strength throughout the Made
Ground soil profile, whilst being generally consistent in composition. SPT ‘N’ values
of 0 have locally been revealed in the upper 5m of backfill, however no voids have
been revealed by the works. In addition, large cobbles and boulders were revealed
locally.
Coal seams were encountered in the southern part of the Field Farm opencast at
depths of 7.70m to 9.20m begl and 16.00m to 16.50m begl, which correspond
positionally to the presence of condemned coal (anticipated to be the Blackshale Coal)
as indicated on the mining abandonment plan.
On the basis of the works undertaken to date, the following possible foundation
solutions may be appropriate for development within the former opencast areas
investigated to date:
x

x

Provision of a raft foundation following ground improvement of the near
surface Made Ground. It is recommended that the advice of a specialist Ground
Improvement Contractor be sought and that the Ground Improvement
Contractor and BSP work together to prepare a detailed foundation/ground
improvement design. The foundation solution should be designed to ensure that
total and differential settlements remain within acceptable limits.
A piled foundation solution may potentially be feasible, dependent on the advice
of a specialist piling Contractor. We would note that allowance should be made
for the re-positioning of piles and bespoke foundation design due to the
presence of localised buried obstructions (i.e. large cobbles and boulders of hard
rock).

Plots should not be positioned across any buried high walls, to prevent differential
settlement. In addition, best practice is for foundations to be deepened through coal
seams where present at founding depth. Where coal is encountered (or is likely to be
encountered) in foundation excavations, it is recommended that advice from the
Building Control Department of the Local Planning Authority is sought to determine
the extent of precautions required.
In addition, we would note that a fault is indicated to run approximately northwest to
southeast through the east of the site (forming the boundary between the mudstone
and sandstone strata). Special foundation solutions may be required should plots
straddle an identified fault line.
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3.4

Supplementary Phase II Ground Investigation

Underground Coal Mining
The initial coal mining investigation reported herein has not revealed the presence of
any shallow underground mine workings within potential influencing distance of the
surface (i.e. within 30m of underlying competent rock cover) within the area of the
site investigated as part of the current scope of works.
However, the current works represent an initial phase of investigation, and findings
will be subject to confirmation by further detailed works to be undertaken in due
course.

3.5

Ground Gas and Ground Gas Precautions
Due to the presence of deep Made Ground at the site (i.e. proven to be up to 18m
thick), and based on our previous ground gas risk assessment (resulting in a NHBC
classification of Amber 2), it is recommended that a beam and block floor be adopted,
together with the appropriate ground gas precautions as detailed within our Phase I &
II Ground Investigation Report.
We would note that further gas monitoring may be required to confirm the foregoing
in due course, potentially on a parcel specific basis; which may also assist in
delineating the site with regards to the levels of ground gas protection required.

3.6

Water
Water was encountered within all of the cable percussive boreholes at various depths
across the site, ranging between 2.00m to 12.00m begl and in the majority of cases
rising significantly after twenty minutes to depths of up to 0.40m begl.
The encountered water is likely to be attributable to perched water within the Made
Ground, with the highest water levels encountered within CP9, CP10 and CP11
(2.00m to 2.20m begl) which are the borehole situated closest to the Boundary Brook.
This is similar to the findings from the trial pitting and window sampling borehole
works previously undertaken across the site.
Water levels were not recorded within the rotary percussive boreholes due to the
nature of the flushing media utilised (i.e. water-flush).

3.7

Coal Mining Permit Requirements
A copy of this report will be provided to the Coal Authority (by BSP) as part
fulfilment of the mining permit acquired for the site.
Any future mining investigation reports prepared for the site should also be provided
to the Coal Authority for inclusion within their records).
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3.8

Supplementary Phase II Ground Investigation

Recommended Further Works
Our Phase I & II Ground Investigation Report provided the following
recommendations with regards to further works at the site:
i)

ii)

iii)

iv)

‘Undertake a shallow coal mining investigation across the site to ascertain the
presence of any underground workings that may influence the proposed
development. – INITIAL INVESTIGATION COMPLETED
Undertake a series of cable percussive boreholes at the site to attempt to
ascertain the thickness and strength of the Made Ground within the footprints
of the former coal opencast areas. - COMPLETED
Undertake a series of dynamic probe holes across the site, principally targeted
to the areas of the former opencasts, to attempt to ascertain the presence and
type (i.e. angled, stepped etc) of any quarry high walls.
Provide supplementary ground gas monitoring during the course of the works
to confirm the ground gas requirements for the proposed development.’

Our recent supplementary Phase II works have been targeted to the southern field
areas within the wider site area boundary (including the southern parts of the Field
Farm and Hemlock opencasts).
The works detailed herein have provided further characterisation of the site, and
provides information on which to allow foundation design within the area
investigated. However, as mentioned previously, we would recommend that a
programme of dynamic probe holes be advanced to prove the exact location, depth
and state of quarry high walls. It is also recommended that further rotary water-flush
boreholes are advanced to confirm the absence of shallow workings, potentially on a
parcel specific basis.
With regards to item iv), we would recommend that our reports be provided to the
Local Planning Authority as part of the planning application for the development, and
that their comments and requirements with respect to further ground gas monitoring
be obtained at this time.
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APPENDIX A
Exploratory Hole Location Plan - Cable & Rotary Percussive Boreholes
(Figure No. 10172/07)
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APPENDIX B
Plan Showing Approximate Depth of Made Ground & Encountered Coal
(Figure No. 10172/08)
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APPENDIX C
Plan Showing All Works Completed to Date in Current Area of Investigation
(Figure No. 10172/09)
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APPENDIX D
Exploratory Hole Logs

Westerman Homes Ltd
Field Farm, Stapleford
10172
December 2010

Client:
Site:
Ref:
Date:

ROTARY WATER-FLUSH BOREHOLE LOGS
NOTE: Descriptions are based on drillers logs (Forkers). All depths given in m beg
RB1
DEPTH
0.0
2.0
3.0
16.0
17.2
31.0

-

STRATA DESCRIPTION

2.0

CASED

3.0

CLAY (stiff)

RB6
STRATA DESCRIPTION

DEPTH
0.0
2.0

16.0

MUDSTONE (grey)

14.0

17.2

MUDSTONE/SHALE (dark grey)

15.0

31.0

MUDSTONE (grey)

27.0

33.0

MUDSTONE (dark grey)

27.5

-

2.0
14.0
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15.0
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APPENDIX E
Coal Authority Coal Mining Report / Permit

APPENDIX F
Coal Authority Records Office Information
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Photograph of Coal encountered between 16.0-16.5m begl in RB9

Photograph of rotary rig at RB9
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Photograph of rotary rig at RB11

Photograph of grey mudstone at RB11
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Photograph of Made Ground at CP1

University of Nottingham

Photograph of brick fragment in Made Ground at CP1
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Photograph of shallow Made Ground at CP3 (4th November 2010)
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Photograph of borehole rig set-up at CP4 (9th November 2010)
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Photograph of shallow Made Ground at CP9
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Photograph of Natural Strata (Mudstone) at base of CP10A
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Photograph of Coal encountered at CP12 (18th November 2010)

Photograph of Natural Strata (Mudstone) at CP13 (19th November 2010)
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Photograph of borehole rig set-up at CP13
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Photograph of Made Ground at CP13
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APPENDIX H
Conditions & Limitations

Standard Conditions & Limitations
For Ground Investigation Works


Phase I Desk Studies

1. Works undertaken to provide the basis of the Phase I Desk Study report comprise a review of information
available from a number of sources/parties (potentially also including the Client) together with a walk over of
the site (where applicable and included within the quotation). The opinions given in the Phase I Desk Study
are based on the information available from third parties/sources that has been obtained within the available
timeframe. BSP Consulting assumes all third party information to be true and correct and therefore cannot
accept liability for the accuracy of such information supplied.
2.

Should additional information become available that may affect the comments and opinions made within
the Phase I Desk Study, BSP Consulting reserves the right to review such information and make modifications
to comments/opinions as appropriate.

3.

It should be borne in mind that a Phase I Desk Study collates available information to generate a conceptual model of the site. The actual
geotechnical and environmental considerations can only be fully quantified by intrusive investigation works to confirm the accuracy of the
conceptual site model.

Phase II Intrusive Investigations
1. Our quotation assumes that access to the site will be arranged by others at no cost to ourselves.
2.

We have assumed that free access is available throughout to the entire site and that works can be undertaken during a single mobilisation.
Where restricted access is encountered, or where additional unscheduled mobilisations are required, additional costs may be incurred to the
client.

3.

We have assumed that all available information relating to buried services will be supplied by the Client at no cost to ourselves. No
responsibility will be accepted for damage to underground services that have not been brought to our prior attention by the Client.

4.

All excavations will be backfilled with compacted arisings upon completion, with any excess arisings left proud of ground levels. Excess
arisings will not be removed from the site unless specifically requested by the Client. Where we are requested to remove excess arisings, all
associated costs will be passed to the Client.

5.

We will attempt to leave the site in a clean and tidy state, however, it must be understood that some disturbance of the site is unavoidable during
intrusive works.

6.

Exploratory holes are positioned approximately on site by BSP Consulting. Should the client require precise locations of all exploratory points,
additional fees will be incurred. It must be borne in mind that backfilled trial pits can create ‘soft spots’, therefore, should the Client wish to
designate ‘no dig’ zones, for example under the footprint of proposed structures, these must be brought to our attention prior to commencement
of works.

7.

Groundwater observations relate to conditions encountered at the time of investigation. It must be understood that groundwater levels may vary
as a result of recent climatic conditions or seasonal variation.

8.

Trial pits and boreholes examine only a small proportion of the total site area. No liability can be accepted for conditions not revealed in
exploratory holes, particularly between positions. All extrapolations of available data are given in good faith.

Payment
1 Payment terms are strictly 28 days from the invoice date.
2

Prior to commencement of works, we require receipt of formal written instruction from the Client accepting full financial responsibility for the
work.

3

Receipt of instruction to commence work shall be taken as acceptance and compliance of the foregoing conditions.

Liability
1
BSP Consulting offer £5,000,000 Professional Indemnity Insurance (in aggregate over the year). This shall be the limit of our liability for
works undertaken. No individual liability shall be implied to, or accepted by, any employee for works undertaken for and on behalf of BSP
Consulting.



