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1. INTRODUCTION 
 
It is proposed to redevelop a site on Hickings Lane, Stapleford for residential purposes. The site is currently 
occupied by a plant hire company and was formerly occupied by a joinery works. The proposed development 
comprises a two to three storey apartment block with associated infrastructure and areas of soft landscaping. 
Occupants of the apartments will be of retirement age.  
 
A Site Investigation Report was produced for the site in November 2015 (October 2015 ground investigation). 
Based on published geology and Coal Authority information the report recommended that a supplementary 
ground investigation be undertaken to investigate the potential for coal seams of workable thickness and 
possible mine workings beneath the site.   
 
Crossfield Consulting Limited has been commissioned to undertake the supplementary ground investigation 
to identify coal seams of workable thickness and possible unrecorded mine workings beneath the site, in 
order to confirm a suitable foundation solution for the proposed development.   
 
This report presents the information obtained from the supplementary ground investigation.  Sections 2 to 5 
of the report, together with the associated Figures and Appendices (and corresponding information in the Site 
Investigation Report), provides a Ground Investigation Report (GIR), as defined in BS EN 1997-1:2004 and 
BS EN 1997-2:2007.  
  
The report also includes information required to form a Geotechnical Design Report as defined in BS EN 1997-
1:2004, and the salient information, assessments and recommendations are presented in Sections 7 to  10 of 
the report, together with the associated Figures and Appendices.   
 
It is considered that the report is suitable for submission in support of a planning application and the report is 
appropriate to assist in an appraisal of development solutions and costs, together with the preparation of 
engineering designs for the development.  The report also complies with the published guidance relating to 
the requirements of a Building Control authority. 
 
This report should be read in conjunction with the Site Investigation Report.  
 
 
2. THE SITE 
 
2.1 Location 
 
The site is located to the southeast of Hickings Lane, within the northern part of Stapleford, as shown on 
Figure 1.  The National Grid Reference for the site is SK 4978 3831. The site boundaries are defined by Hickings 
Lane to the west, Ewe Lamb Lane to the south, Ewe Lamb Close to the east and a commercial building to the 
north, as shown on Figure 2.  Land to the south, southwest and east is generally associated with residential 
properties while land to the north and northwest appears to be mainly commercial. 
 
2.2 Site Description  
 
This site description is based on the observations made during the ground investigation in December 2015 
and a topographical survey presented as Figure 3. 
 
The site is approximately rectangular in shape and has an area of about 0.45 ha.  The property is generally flat 
and level as is the topography of the immediate area. 
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The property is currently occupied by a plant hire company.  A building, of portal-frame construction with 
steel cladding and, possibly, cement-bound asbestos roofing, is present adjacent to the southern site 
boundary.  This building comprises a workshop for plant repairs and maintenance and is noted to include two 
inspection pits.  A concrete floor slab is present within the building and the floor is noted to be in a good state 
of repair with no evidence of staining.  Concrete surfacing extends a short distance to the north of this 
building.  There are three fuel pumps to the west of the workshop, although it appears that only two of the 
pumps are currently in use.  Underground fuel tanks (containing diesel fuel) are associated with these pumps.  
There are two access covers serving two underground fuel tanks on the southern side of the filling area. 
 
A two-storey building, of load-bearing brick construction, is present in the northwestern part of the site and 
this is used as offices.  The remaining areas of the site comprise a storage yard for various plant.  These 
external areas have a mix of surfacing, including tarmac, concrete and gravel in various states of repair, 
although there is no evidence of staining on these surfaces. 
 
Some semi-mature trees are present at the western and eastern boundaries of the site.  Larger, more mature 
trees are noted immediately outside the southern property boundary. 
 
2.3 Site History 
 
A detailed site history is presented in the Site Investigation Report. In summary the earliest available historical 
plan indicates that the site was part of undeveloped land with Hickings Lane, in its approximate present-day 
location, to the northwest. Much of the surrounding area is shown to be predominantly agricultural.  
 
No significant changes were recorded on the site until 1937 when it formed land on the southern side of a 
‘joinery works’. By the 1950s, several large industrial-type buildings, associated with the joinery works, had 
been constructed in the southern half of the site.  Smaller buildings were present in the northern part of the 
site. The joinery was known as ‘Hemlock Joinery Works’, at this time.  
 
By 1972, the joinery was no longer operating and the site was recorded as a depot.  The building to the north 
of the site was labelled as a ‘warehouse’. By 1988 an additional building was shown to have been constructed 
in the north of the site and this building is in the location of the present-day offices. Also, the buildings in the 
southern part of the site had been demolished and a new building, the present-day workshop, had been 
constructed.   
 
 
3. PUBLISHED GEOLOGY  
 
Geological map data published by the British Geological Survey (BGS) online and in print, on 1:50,000 scale 
Sheet No. 125 (Derby) indicate that the site is not underlain by superficial deposits.  
 
The solid geology recorded beneath the site is the Pennine Lower Coal Measures formation, comprising a 
mudstone, siltstone and sandstone sequence, with thick and numerous coal seams.  The Yard and Blackshale 
Upper Leaf Coal seams are recorded to crop-out to the southwest of the site, trending in a northwest to 
southeast orientation.  The geology map records that the strata in the site area has a gentle inclination and, 
therefore, the named coal seams would be at shallow depth beneath the site. The approximate location of 
these named coal outcrops is given on Figure 3.  
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4. DESK STUDY ENQUIRIES 
 
Detailed information from the previous desk study enquiries are presented in the Site Investigation Report to 
which reference should be made. In summary information on current “industrial” premises, notes the plant 
hire company on site and an electrical engineering company immediately to the northeast (although available 
photographs indicate that this address appears to be offices for the named company).   
 
Hydrogeological information indicates that the bedrock strata beneath the site are classified as “Secondary (A) 
Aquifer”, which may be of local importance as a water resource.  However, the site is not within a 
Groundwater Source Protection Zone and there are no groundwater abstraction licences, for potable or 
process water purposes, within 1 km of the site 
 
With respect to ground workings, historical collieries indicated between 125 m and 250 m to the northwest.  
Two of these features are recorded as deep coal mining and one is recorded as underground mineral 
extraction.  The site is noted to be within a coal mining area.  
 
Information on the Coal Authority website indicates that the site is within a Coal Mining Reporting Area and 
the southern part of the site is within a Development High Risk Area.  Therefore, a Mining Report has been 
obtained from the Coal Authority.  The report indicates that there is no recorded mining beneath the site, 
although the Coal Authority notes that there is coal at or close to the surface that could have been mined in 
the past (that is, there is potential for unrecorded workings).  There are no recorded mine entries at, or within 
20 m of, the site.  The property is not within a recorded opencast mine.  There are no records of mine gas 
emissions at the site. 
 
Additional information obtained from the Coal Authority, presented in Appendix I, indicates that exploration 
boreholes were drilled between the former collieries and site. The boreholes are approximately 100 m 
northwest of the site. It is assumed that the boreholes were drilled for coal exploration purposes in order to 
expand coal mining towards the south. There is no evidence on available maps to indicate that colliery 
workings did extend to the south and supplementary exploratory drilling took place further south towards the 
site suggesting that coal seams of workable thickness were not encountered.  
 
 

5. GROUND CONDITIONS AND GEOLOGICAL MODEL 
 
5.1 Ground Investigation 
 
As to objective of the site work was the investigation of potential coal seams, an application was made to the 
Coal Authority for permission to undertake such investigation. The supplementary investigation was then 
undertaken under a permit to Enter or Disturb Coal Authority Mining Interests. A copy of the Permit is 
provided in Appendix I.  
 
Details of the rationale and scope of the supplementary ground investigation together with exploratory hole 
logs are given in Appendix II.  Available information has been obtained from the Site Investigation Report and 
the supplementary ground investigation to produce a reliable ground model of the site. The two phases of the 
investigation have identified the presence of the following, below the site.  
 
5.2 Buried Foundations and Services 
 
Former concrete floor slabs were encountered at several locations at the site and are approximately 0.20 m to 
0.40 m thick. Buried foundations, services and other buried structures associated with the former and existing 
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development are anticipated to be present beneath the site. However services were not encountered during 
the ground investigation  
 
Information relating to underground fuel tanks at the site is provided in the Site Investigation report.  
 
5.3 Strata Encountered 
 
Made Ground 
Concrete hardstanding is present across the majority of the site. Made Ground was encountered to average 
depths of 1.3 m below ground level. Made Ground materials typically comprise dark brown to black ashy 
gravelly sand or ashy sandy gravelly clay. Gravel typically comprises brick, concrete and flint with rare 
fragments of glass, plastic and ceramic.   
 
Slight hydrocarbon odours were noted in shallow Made Ground materials at all locations investigated and 
were recorded to approximately 3.0 m depth.  
 
Pennine Lower Coal Measures 
Within the southern half of the site, the Made Ground is underlain by medium dense to dense, clayey or silty 
sands, which are considered to be weathered sandstone units of the Pennine Lower Coal Measures. At 
approximately 3.0 m, rockhead was encountered and comprises reddish brown sandstone. Beneath the 
sandstone, mudstone was intersected at roughly 6.0 m depth, with thin lenses of coal (<0.1 m thick) to the full 
25.0 m depth investigated. A coal seam was encountered in BH3 at 15.70 m depth with an approximate 
thickness of 1.50 m.   
 
In the northern half of the site, firm to stiff consistency clays with mudstone lithorelics, considered to be 
weathered mudstone units of the Pennine Lower Coal Measures, are present beneath a thin horizon of the 
sandstone noted above (less than 0.5 m thick) to depths of approximately 4 m. During the October 2015 
ground investigation, WS5 encountered two thin coal horizons (0.10 m to 0.30 m in thickness) at depths of 
3.85 m and 4.60 m below current ground levels.   
 
During the supplementary ground investigation greenish grey mudstone was encountered (at 3.10 m). Below 
this the strata consist of greyish brown mudstone to the full 25.0 m investigated, with interbedded lenses of 
siltstone at 11.0 m and 16.20 m. In BH4 a thin horizon of coal was intercepted at 5.20 m, with a thickness of 
approximately 0.50 m.   
 
In situ measurements of undrained shear strength in the shallow clays recorded test values of 70 kN/m2 to 
140 kN/m2 and indicates that the clays are of high strength. 
 
5.4 Groundwater 
 
During the October 2015 ground investigation, groundwater was encountered within one of the exploratory 
hole, adjacent to the underground fuel tanks, at a depth of approximately 2.1 m.  Monitoring standpipes 
installed in three locations (including adjacent to the tanks) indicated that the water was at a depth of about 
2.5 m, one week after installation, in two of the standpipes while the third standpipe remained dry.  It is 
possible that the recorded water represents a perched water body. 
 
During the supplementary ground investigation, BH3 encountered groundwater at approximately 9.0 m 
depth. 
 
The groundwater conditions are based on observations made at the time of the fieldwork.  It should be noted 
that groundwater levels may vary due to seasonal and other effects. 
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5.5 Mine Gases 
 
Potential mine gases were monitored during the supplementary ground investigation works at the drilling 
locations, within monitoring standpipes noted above and inside the office building on site. All gases were 
recorded to be compatible with ambient atmospheric conditions with no evidence of significant mine gas 
emissions.   
 
 
6.  PROPOSED DEVELOPMENT 
 
The proposed development comprises a two to three storey block of apartments with associated 
infrastructure and areas of soft landscaping, as shown on Figure 4. Occupants of the apartments will be of 
retirement age.  
 
 
7. ASSESSMENT OF MINING, QUARRYING AND OVERALL GROUND STABILITY 

 
 7.1 Summary of Supporting Evidence 

 
With reference to the published geology, the site is underlain by the Pennine Lower Coal Measures formation. 
These strata comprise a mudstone, siltstone and sandstone sequence, with thick and numerous coal seams.  
The Yard and Blackshale Upper Leaf Coal seams are indicated to crop-out to the southwest of the site, 
trending in a northwest to southeast orientation.   
 
The site is within a Coal Mining Reporting Area and the southern part of the site is within a Development High 
Risk Area. A report obtained from the Coal Authority has indicated that there are no recorded mineworkings 
at shallow depth beneath the site.  However, the Coal Authority does note the presence of coal at shallow 
depth and this is confirmed by the published geology.  Based on map evidence, it is estimated that coals of 
workable thickness could be present at depths of between 5 and 15 m beneath the site.   
 
Additional Coal Authority information indicates that several exploratory boreholes were drilled approximately 
100 m northwest of the site, between the former collieries and the site. These boreholes may have been 
drilled for exploratory purposes in order to expand coal mining further south. However, supplementary 
drilling did not take place towards the site, suggesting that shallow coal seams of workable thickness were not 
encountered.  
 
With reference to the ground investigation data, the solid strata beneath the development area comprise 
predominantly grey mudstone with thin lenses of coal and reddish brown sandstone. Whilst coal of workable 
thickness (1.5 m recorded) was identified at one location, it is evident that such coal is not laterally extensive 
beneath the site. It is also noted that within 25.0 m of the surface there is no evidence of former 
mineworkings or disturbed strata.  
 
7.2 Coal Mining Risk Assessment 
 
A summary coal mining risk assessment was presented in the Site Investigation Report. This has now been 
updated to reflect the evidence obtained from the supplementary ground investigation and the updated risk 
assessment summary is provided as Table 1. Based on the information now available, it is apparent that the 
proposed development will not be within influencing distance of former mine workings.  
 
There are no mine entries recorded at site or nearby. Although there are mineral horizons indicated at 
shallow depth in BH4 at 5.20 m (0.50m thick) and BH3 at 15.70 m (1.5 m thick), coals of workable thickness 
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are not laterally extensive beneath the site and there is no evidence of possible unrecorded mine workings. 
Based on this, and the supporting evidence summarised above, it is considered that there is negligible risk to 
the proposed development relating to coal mining issues and remedial works should not be required. Residual 
risks may be mitigated by the normal inspection of excavations during site development. In the unlikely 
situation that anomalous or disturbed ground is encountered then additional geotechnical inspection and 
assessment should be undertaken.   
 
It is noted that natural strata are present at shallow depth across the site, such that it is evident that 
quarrying/opencast extraction has not previously been undertaken at the site.  
 
Therefore it is considered that the proposed development should not be constrained by issues relating to 
ground stability issues.  
 
7.3 Seismic Hazards 
 
With reference to published information provided by the British Geological Survey, and in the context of the 
low sensitivity of the proposed structure to very minor background seismic events recorded in the UK, it is 
considered that the foundation solution should not be constrained by potential ground vibrations from 
natural sources and that more detailed assessment is not necessary.    
 
 
8. FOUNDATION RECOMMENDATIONS 
 
8.1 Design Approach    
 
In compliance with the requirements of the National Annex of BS EN 1997-1:2004 the geotechnical design 
assessment is based on Design Approach 1 (as defined in BS EN 1997-1:2004).  As the structural loads for the 
proposed building are well defined, uncertainty and risks of potential unfavourable conditions (or deviations 
from characteristic values) are primarily associated with the ground conditions.   
 
Consideration is given to the assessment of ultimate limit state (ULS) conditions, where full collapse or failure 
conditions are considered, and relevant design information is presented in Appendix III in this regard.  In 
addition, the assessment considers serviceability limit states (SLS), to ensure that the recommended design 
parameters are compatible with an acceptably low risk of serviceability criteria being exceeded during the 
standard design life of the structure.  It is noted that the SLS has a greater influence on the design parameters 
in comparison to ULS conditions and this is considered in the following assessment.  
 
8.2 Proposed Structural Loadings and Serviceability Criteria  
 
Details of imposed foundation loads (i.e. actions imposed by the building structure) and serviceability limit 
values are not currently available for the proposed structures.  The geotechnical assessment presented in the 
report has considered generic values for the proposed development type, which is considered appropriate for 
the appraisal of engineering solutions and preliminary design, and these are listed below: 
 
Preliminary Values, for appraisal purposes: 
Maximum Imposed Load on Foundations: 190kN (three-storey apartment)  
 
Serviceability Limit Values (associated with above action): 
Maximum Total Settlement: 25 mm (strip/trench-fill footings) 
Maximum Deflection (angular distortion value): 1/1000 (strip/trench-fill footings) 
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8.3 Geotechnical Category of Proposed Structures 
 
In view of the nature of the proposed structure, comprising a three-storey building of load-bearing brick 
construction, and with reference to the indicated ground conditions, as outlined in Section 5, it is considered 
that the development is compatible with Geotechnical Category 2, as defined in BS EN 1997-1:2004, and the 
necessary information relating to the Ground Investigation and Geotechnical Design Reports has been 
obtained and assessed on this basis.   
 
8.4 Assessment of Foundation Solutions 
 
With reference to the recorded ground conditions and corresponding Geological Model presented in 
Section 5, characteristic values relating to the geotechnical properties of the strata within influencing distance 
of the proposed structures are presented in Appendix III. Salient elements of the geotechnical model are 
outlined below. 
 
In the area of the proposed building, the ground conditions at the site are indicated to comprise a limited 
thickness of Made Ground, which rests on medium dense becoming dense clayey sand (weathered sandstone) 
followed by high strength clay to approximately 5.0 m in the northern part of the site. In the southern part the 
medium dense sand overlies very dense silty sand/sandstone to roughly 6.0 m depth.  
 
The Made Ground beneath the site is considered to be not suitable as a founding strata for the proposed 
development due to the potential for unpredictable and differential settlements in such materials.  However, 
the Made Ground is not excessively thick at the site such that it should be feasible to take conventional 
spread footings through the Made Ground and into the underlying weathered Pennine Lower Coal Measures 
strata.  The recommended founding strata include both sands and clays and both are considered to be 
competent for founding purposes. 
 
As noted in Section 7, available data indicate that the foundation solution should not be constrained by 
ground stability issues. Therefore, a strip or trench-fill foundations would be appropriate for the proposed 
development. Notwithstanding this, it is recommended that development excavations be carefully inspected 
and that vigilance is maintained in relation to identifying anomalous ground. In the unlikely situation that 
anomalous ground is encountered then additional geotechnical inspection and assessment should be 
undertaken.   
  
With reference to the Site Investigation Report, deeper foundations will be required in the southern part of 
the site where underground fuel tanks are present and encroach within the footprint of the proposed 
building. As an alternative to deep trench fill footings in the tank area, concrete-filled manhole rings could be 
placed, on competent strata, in the excavation and reinforced concrete ground beams can be used to support 
the building across the manhole rings.  
 
8.5 Recommended Foundation Design Parameters 
 
On the basis of the foregoing assessment and the details presented in Appendix III, it is considered that strip 
or trench fill footings provide the most appropriate foundation solution for the proposed structure.  On the 
basis of the ground conditions and structures described in the report, the recommended parameters for the 
foundation design are as follows: 
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Foundation Strata : 
 

Medium dense sands or high strength clays (Pennine Lower Coal 
Measures) 
 

Foundation Depth : 
 

Minimum 0.9 m, deepened within influence of trees (northern half of 
site), or through Made Ground,as required. 
 

Foundation Width/Size: 
 

Up to 2 m 

Nett Allowable 
Bearing Pressure: 

  
150 kN/m2 

 
It is considered that total settlement of foundations designed on the above basis should be less than the 
normal serviceability limit state for this development (i.e. total settlements of 25 mm) as outlined in the 
assessment presented in Appendix II. 
 
Laboratory testing results indicate the clayey horizons at the site comprise “medium volume change” 
potential soils, as defined in NHBC Standards (2014).  Within the influence zones of existing or proposed trees, 
suitable foundation precautions should be adopted, as outlined in NHBC Standards (2014). 
 
Based on guidance published within BRE Special Digest 1 (2005), the specified DC Class of concrete for buried 
structures and foundations should be suitable for an ACEC site classification of AC-2.  
 
8.6 Floor Slab Recommendations 
 
Due to the thickness of Made Ground beneath the site, it is recommended that an allowance be made for the 
use of suspended ground floor slab. As outlined in the Site Investigation Report, it may be necessary to make 
allowance for the use of a low permeability vapour membrane, resistant to hydrocarbon vapours, to be 
installed in the floor slab of the new building.   
 
8.7 General Construction Advice 
 
All formations should be cleaned, and subsequently inspected by a suitably qualified engineer prior to placing 
concrete.  Should any soft, compressible or otherwise unsuitable materials be encountered they should be 
removed and replaced by blinding concrete. 
 
No evidence of mine workings within the site was indicated during the supplementary ground investigation. 
However, before installation of strip/or trench-fill footings and during excavation the ground should be 
carefully inspected for evidence of anomalous ground. In the unlikely situation that anomalous ground is 
encountered then additional geotechnical inspection and assessment should be undertaken.   
 
Foundation concrete, or alternatively, a blinding layer of concrete, should be placed immediately after 
excavation and inspection in order to protect the formation against softening and disturbance. 
 
Generally, all formations should be placed wholly within the same material type, unless specific geotechnical 
inspection and assessment have been undertaken. 
 
Care should be taken to ensure that any field drains encountered are carefully and satisfactorily blocked to 
prevent water seeping through the drains and into any excavations. 
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9. TEMPORARY WORKS 
 
Conventional plant is considered to be suitable for excavation works at the site. However, the use of hydraulic 
breakers may be required to break up any remaining foundations and buried concrete following demolition of 
the existing buildings at the site.  
 
Instability should be anticipated in any excavations left open for extended periods of time. Support should be 
provided, or the sides battered back, in any excavations requiring man entry, in compliance with a suitable 
risk assessment. 
 
Groundwater appears to be present at approximately 9.0 m depth. However, perched water is present at 
approximately 2.50 m. It is considered that any perched water seepages encountered in excavations should 
be adequately controlled by pumping from screened sumps.  
 
 
10. RECOMMENDED SUPERVISION AND MONITORING  
 
In compliance with the requirements in BS EN 1997-1:2004 and BE EN 1997-2:2007, construction and 
workmanship of the engineering solutions recommended in this report shall be supervised.  In particular, 
issues listed in Section 8.7 General Construction Advice shall be considered in the implementation of the 
works and design of any necessary temporary works set out in Section 9. 
 
In relation to the foundation solution(s) and ground floor slab recommendations in Section 8, the following 
supervision and monitoring is recommended. 

 
• Inspections of formation strata in excavations for trench-fill/strip footings. 

 
 

11. SUMMARY 
 
It is proposed to redevelop a site on Hickings Lane, Stapleford for residential purposes. The site is currently 
occupied by a plant hire company and was formerly occupied by a joinery works. The proposed development 
comprises a two to three storey apartment with associated car parking facilities and areas of soft landscaping.  
 
Ground conditions at the site comprise a thickness of Made Ground overlying Pennine Lower Coal Measures, 
which consists of sands in the southern half of the site and clays in the northern area. Beneath the sands and 
clays the strata comprise sandstone followed by mudstone to 25.0 m depth. The mudstone is greyish brown 
with interbedded lenses of siltstone and thin coal partings. Coal seams (less than 1.5 m thick) are locally present 
but are not laterally extensive.  
 
Perched water is present at depths of about 2.50 m and groundwater is recorded at approximately 9.0 m depth.  
 
The site is within a coal mining area and the southern part of the property is within a Development High Risk 
Area. There are no recorded mineworkings beneath the site. A drillhole investigation has been undertaken to 
assess the potential for unrecorded mineworkings at shallow depth beneath the site. The investigation data 
and desk study information has been used to prepare a mining risk assessment. This risk assessment indicates 
that there is negligible risk to the proposed development relating to ground stability issues. However, 
appropriate inspections should be made during groundworks if anomalous ground conditions are 
encountered.  
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The shallow ground conditions, comprising weathered Pennine Lower Coal Measures, are considered to be 
competent such that conventional shallow strip or trench footings may be appropriate for the proposed new 
building. Suspended ground floor slabs are recommended.  
 
 
REFERENCES 
 
Site Specific References 
 
Crossfield Consulting Limited (November 2015) Hickings Lane, Stapleford, Nottingham: Site Investigation 
Report. Report No CCL02747.BZ39-R2 
 
Technical References 
 
BSI (2010) BS 5930:2015 Code of Practice for Ground Investigations British Standards Institution 
 
BSI (2004) BS EN1997-1:2004 Eurocode 7: Geotechnical Design – Part 1: General Rules British Standards 
Institution 
 
CIRIA (2000) CIRIA C515 – Groundwater Control – design and practice Construction Industry Research 
Association 
 
Department for Communities and Local Government (2012) National Planning Policy Framework 
 



 
 

 
Hickings Lane, Stapleford   
CCL02747.BZ93 
December 2015   

GENERAL  NOTES 
 
 
 
1. This report is provided in the context of the stated development proposals and should not be used in a 

different context.  
 
2. The accuracy of map extracts cannot be guaranteed and it should be recognised that different 

conditions on site may have existed between and subsequent to the various map surveys. 
 
3. Any borehole data from the British Geological Survey sources are included on the following basis:  “The 

British Geological Survey accept no responsibility for omissions or misinterpretation of the data from 
their Data Bank as this may be old or obtained from non-BGS sources and may not represent current 
interpretation. 

 
4. Where any data supplied by the Client or by other external sources, including previous site investigation 

data, have been used it has been assumed that the information is correct unless otherwise stated. No 
responsibility can be accepted by Crossfield Consulting Limited for inaccuracies within the data supplied 
by others. 

 
5. Exploratory hole locations provided in the report are generally established by tape measurement from 

existing features or boundaries.  Hole locations are not accurately surveyed and ground levels at these 
locations are not obtained unless specifically requested.  

 
6. Any assessments made in this report are based on the ground conditions indicated by the trial pits 

and/or boreholes, together with the results of any field or laboratory testing undertaken and, where 
appropriate, other relevant site data which may have been obtained for the site. Variations in ground 
conditions may occur between exploratory hole locations and there may be special conditions 
appertaining to the site which have not been revealed by the investigation and which have not been 
taken into account in the report.  The assessment may be subject to amendment in the light of 
additional information becoming available. 

 
7. The report is provided for the sole use by the Client or its assignees and is confidential to the Client’s 

professional advisers. No responsibility whatsoever for the contents of this report will be accepted 
to any person other than the Client or its assignees. 

 
8. New information, improved practices and legislation may necessitate an alteration to the report in 

whole, or in part, after its submission.  Therefore with any change in circumstances or after the 
expiry of one year from the date of the report, the report should be referred to Crossfield Consulting 
Limited for re-assessment and, if necessary, re-appraisal. 
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TABLE 1 
 
 
 

SUMMARY OF MINING RISK ASSESSMENT: POST GROUND INVESTIGATION 
 

 
 

Mining Issue 
Indicated 

to be 
Present 

Indicated 
to be 

Absent 

 
Risk Assessment 

Underground Coal Mining:  
Recorded at Shallow Depths  

 
 
 

No recorded shallow mining below the 
site. 
 

Underground Coal Mining:  
Probable at Shallow Depths 

 
  

Based on the available information from 
the recent ground investigation, one coal 
seam was intersected within BH3 at 15.2 m 
(1.5 m thick) and another at BH4 at 5.2 m 
(0.5 m thick) depth.  
No evidence of laterally extensive coals at 
workable thickness. Likelihood of 
unrecorded workings considered to be 
negligible.  

 
Mine Entries 
 

 
 
 
 

No recorded mine entries within the site 
boundary of in close proximity to the site. 

 
Recorded Past Mine Gas Emissions 
 

 
 
 
 

No mine gas emissions recorded in the 
vicinity.  

 
Surface Mining (Opencast workings or quarries) 
 

  

No recorded opencast workings at, or in 
close proximity to the site. No evidence of 
quarrying activities at the site or in the 
surrounding area.  
 

Underground Non-Coal Mining:  
Recorded at Shallow Depths  

 
 
 

Available recorded data indicated no likely 
risks.  

Underground Non-Coal Mining:  
Probable at Shallow Depths  

 
 
 

Iron mining in area but BGS risk rating puts 
site in lowest risk category such that 
negligible potential for such mining 
beneath the site.  

 
Other Ground Stability Issues 
 

   

 
NOTE: The above Table should be read in conjunction with accompanying report. 
 Reference should also be made to the pre-investigation risk assessment 

presented in the Site Investigation Report.  
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FIGURE 1 

 
 

 
 

 
SITE LOCATION PLAN 

 Scale 1: 50,000  
Reproduced from the 2014 1:50,000 Ordnance Survey map with the permission of Ordnance Survey  
on behalf of The Controller of Her Majesty’s Stationery Office,  Crown copyright. Licence No.100014660 
 

THE SITE 
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FIGURE 2 

 
 

 
 

 
 
 
 

 

  
SITE PLAN 

 Scale 1: 1,250  
Reproduced from the 2015, 1:1250 Ordnance Survey map reproduced by Promap with the permission of Ordnance Survey  
on behalf of The Controller of Her Majesty’s Stationery Office,  Crown copyright. Licence No.100022432 
 



 
Hickings Lane, Stapleford       
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FIGURE 3 

 

 
 

TOPOGRAPHIC SURVEY PLAN 
Scale 1:500 

 
Reproduced from the October 2015 1:200 scale On Centre Surveys Ltd Drawing No. 23628A-2 

 

*NOTE: The coal seam outcrop is an approximate location 



 
Hickings Lane, Stapleford       
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November 2015   

 
FIGURE 4 

 

 
 

PROPOSED DEVELOPMENT PLAN 
Scale 1:500 

 
Reproduced from the 1:500 scale Drawing No. 5770/01 provided by the Client 
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Hickings Lane, Stapleford   
CCL02747.BZ93 
December 2015 

APPENDIX I – COAL AUTHORITY PERMIT 
 
The Coal Authority Permit 
The supplementary ground investigation was undertaken in accordance with requirements of the Coal 
Authority, which has issued a Permit to Enter or Disturb Coal Authority Mining Interests to cover the 
investigation. A copy of the Permit (Ref.No. 11619) is included in this Appendix together with a plan provided 
by the Authority.  
 
 



 
 

 

 

 

 

Permit to Enter or Disturb  

Coal Authority Mining Interests 
 
 

Name and Address of Permit Holder: 

McCarthy & Stone Retirement Lifestyles 

Ross House 

Harry Weston Road 

Binley Business park 

COVENTRY 

CV3 2TR 

Site Location: 

Hicklings Lane 

Stapleford 

Nottinghamshire 

 

 

This certificate hereby grants the above named Permit Holder a Permit to carry out :- 

Investigation by 4 boreholes to 30m depth within the Authority’s mining interests at the 
identified site location for the period of 12 months from the effective date shown below.  
The granting of this Permit does not constitute advice given by the Authority in relation 
to the proposed operations.  It is the Applicant’s responsibility to obtain appropriate 
health, safety, environmental, technical and legal advice. 

Signed: Effective Date: 26th November 2015…………………… 

 For and on behalf of the Head of Regulation, The Coal Authority 

Nominated Representative: Toni R. Lane, Permitting Manager;  

The Coal Authority, Permitting Office, 200 Lichfield Lane, Mansfield, Notts, NG18 4RG 

Tel: 01623 637339; E-Mail: permissions@coal.gov.uk 

Permit Reference Number 11619 
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Hickings Lane, Stapleford   
CCL02747.BR93 
December 2015   

APPENDIX II – GROUND INVESTIGATION 
 
Introduction 
This Appendix,  together with Sections 2 to 5 of the report (and corresponding sections of the Site 
Investigation Report), forms the Ground Investigation Report for the development described in the report, in 
compliance with the requirements of BS 5930:2015, BS EN1997-1:2004(2007) and BS EN1997-2:2007(2007).   
 
The site operations were carried out between 7 December and 11 December 2015 under the supervision of a 
geotechnical engineer from Crossfield Consulting Limited.  The scope and rationale for the design of the 
investigation is presented in Table II-1. 
 
The ground investigation was designed and supervised by qualified and experienced geotechnical specialists 
from Crossfield Consulting Limited.  Where appropriate, and as outlined below, specialist drilling/sampling 
equipment was procured together with trained and experienced operators.  Unless otherwise indicated, 
sampling and logging remained the responsibility of trained staff from Crossfield Consulting Limited and field 
records were prepared on site, during or immediately following drilling/sampling or in situ 
measurements/tests.   
 
An exploratory hole location plan is presented as Figure II-1. 
 
Drillholes 
Four rotary drillholes, denoted as BH1 to BH4, were sunk by Dynamic Sampling Ltd between 7 and 11 
December to 25 m depth.  All exploratory holes were vertical, unless otherwise indicated on the record 
sheets.  The drilling equipment and methods comprised: 
 
Rotary open-hole drilling, using a odex bit in conjunction with air-mist and water flush.   
 
The drillhole records from this investigation are presented in this Appendix.  These records include the 
descriptions and depths of the strata encountered, together with sample depths, groundwater observations 
and other pertinent comments.   
 
The works were carried out in accordance with the relevant statutory Permit issued by the Coal Authority and 
salient information required for compliance with the permit is presented in this Appendix.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE II-1 
(Sheet 1 of 2) 



 
Hickings Lane, Stapleford   
CCL02747.BR93 
December 2015   

 
RATIONALE FOR THE DESIGN OF THE GROUND INVESTIGATION 

 
The scope of the ground investigation was designed with reference to the published geology and ground 
conditions indicated in the desk study information.  In addition, reference was also made to the factual 
records within the Site Investigation Report.  
 
In compliance with the guidance published in BS EN 1997-2:2007, the ground investigation was designed to 
verify the preliminary ground model, established from the desk study information and to characterise the 
ground conditions within influencing distance of the proposed structures. In this regard, the exploratory holes 
were targeted within relevant areas of the site to provide location and relevant data on any unrecorded 
mineworkings beneath the site.  
 
Exploratory 
Hole and 
Technique 

Rationale for Hole Location Depth (m) Sampling/In Situ Testing and Monitoring 

BH1 – 4 (RO)  All exploratory hole locations were chosen to 
provide data on the distribution of coal strata 
beneath the site and potential for any 
unrecorded mine workings  
 

25.0 Gas monitoring was undertaken at the 
Borehole during drilling and at two 
standpipes at the site.  

 
Key 
 
BH X(RO)   Rotary Open Borehole 
 
 
 
 
 
 



 
Hickings Lane, Stapleford  
CCL02747.BZ93 
December 2015   

TABLE II-2 
 
 

SUMMARY OF DRILLING INFORMATION 
 
The following details provide a summary of the relevant works undertaken and measurements during the 
rotary drilling works in compliance with the requirements of the Coal Authority Permit. 
 
 
Period of Drilling Works: From 7th December 2015 to 11th December 2015 
 
Drilling Summary 
 
Drilling Method:  Water-mist flush (BH3) and Water-flush (BH1, BH2 and BH4)  
Groundwater:   Recorded at 9 m in BH3 (well above any intersected coal seams)  
Coal Seams:  A coal seam was encountered in BH3 at 15.7 m depth with an approximate                   

thickness of 1.5 m.  
Another coal seam was intersected in BH4 at 5.2 m depth with an approximate 
thickness of 0.5 m.  

Mine workings:                None encountered  
 
Mine Gas Monitoring 
 

Borehole Monitoring 
Location 

Maximum Gas Concentration Minimum Gas 
Concentration 

Oxygen (%) 
Carbon 

Monoxide 
(ppm) 

Methane 
(%) 

Carbon 
Dioxide (%) 

H2S 
(ppm) 

BH1 BH1 & WS1/WS2 & 
Office 

<0.1 0.8 2.0 <0.1 14.0 

BH2 BH2 & WS1/WS2 & 
Office 

<0.1 0.0 3.1 <0.1 13.4 

BH3 BH3 & WS1/WS2 & 
Office 

<0.1 0.2 2.7 <0.1 16.5 

BH4 BH4 & WS1/WS2 & 
Office 

<0.1 0.0 0.3 <0.1 18.9 

Notes:  

1) Gas monitoring undertaken both at the drillrig/borehole location and at a nearby windowless sample 
hole/monitoring station during drilling operations. Periodical monitoring also undertaken in on-site offices.  

2) All boreholes grouted on completion using a cement-bentonite mix grout 
 
Risk Factors  
 
Spontaneous Combustion:  None observed 
 
Mine Water:   None encountered 
 
Ground Collapse:  None observed 



  
 

 
   
 ROTARY DRILLHOLES 
 
 KEY 
 
   Casing Size 

 SW  Conventional (145 mm approx drillhole diameter) 
 PW  Conventional (120 mm approx drillhole diameter) 

       HW  Conventional (100 mm approx drillhole diameter)  
       PQ  Wireline Casing (120 mm approx drillhole diameter) 
        
   Mechanical & Fracture Indices 
 
       TCR  Total Core Recovery (in rock materials) 
       IC  Nett sample recovery ratio (ratio of length of recovered  
         sample to length of sample run)  
       SCR  Solid Core Recovery  
       RQD  Rock Quality Designation  
       FI  Fracture Index   
       Min CL  Minimum Core Length (cm) 
       Max CL Maximum Core Length (cm) 
 
       N/A  Denotes not applicable 
       N/R  Denotes not recorded 
   Discontinuities 
       J  Joint 
       BP  Bedding Plane 
       DB  Drill Break 
       0-90  Dip relative to horizontal 
        
   Sampling/ In Situ Measurements 
 
       J  Disturbed Jar Sample 
       D  Disturbed Small Bag Sample 
       S  Standard Penetration Test (SPT: split spoon sampler) 

SPT(C)   SPT carried out with a 60° cone 
R  Rock core sub-sample 
 

Notes: 
1. All measurement values on record sheets are uncorrected, unless otherwise indicated. 
2. For corrected test values, refer to report.  
3. Identification and classification of strata is based on the guidance published in  

the current edition of BS5930 together with BS EN ISO 14688-1:2002, 
BS EN ISO 14688-2:2004 and BS EN ISO 14689-1:2003. 

4. Consistency (soft, firm, stiff etc) relates to a manual test/inspection on site  
(in compliance with BS EN ISO 14688-1:2002 Section 5.14). 

5. Undrained shear strength (low, medium, high etc) relates to in situ or laboratory test 
data and the associated assessed strength of a stratum (in compliance with 
 BS EN ISO 14688-2:2004 Section 5.3 and Table 5). 

6. The density of coarse-grained soils is based on SPT N values (or equivalent Dynamic 
Probe test or CPT data) as outlined in BS5930 and BS EN ISO 14688-2:2004. 

7. Rock strength (weak, strong etc) is based on field identification (and/or strength 
test data), as outlined in BS EN ISO 14689-1:2003 Table 5.      

   
  

Category B 
Samples 



Made Ground Mudstone Fine‐grained Fine‐grained

Clay Shale Medium‐grained Medium‐grained

Silt Siltstone Coarse‐grained Coarse‐grained

Sand Sandstone

Gravel Limestone

Peat/Topsoil Chalk

Organic Sand Coal

Organic Clay Conglomerate

Soil arisings Concrete Cover 
Over Standpipe

Bentonite
Plain Standpipe ‐

Bentonite Surround
Cement‐based Grout

Perforated Standpipe ‐
Gravel Geotextile and

Granular Filter Surround

Perforated Standpipe End
Geotextile and

Granular Filter Surround

Notes:

1. A combination of the strata symbols are indicative of mixed soil types.

Legend ‐ Backfill to Borehole and Standpipe Installations

Backfill Installations

2. The response zone of a standpipe refers to the section of perforated pipe within a granular surround, where substances 

may freely enter the standpipe from the surrounding strata.

BOREHOLE & DRILLHOLE RECORDS ‐ LEGENDS KEY SHEET

Legend ‐ Strata Encountered in Exploratory Hole

Soil Rock

Sedimentary Igneous Metamorphic



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 1 of 3

Start Date 07/12/2015 End Date 07/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.20 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

0.20 51.00

1.00 50.20

2.90
Reddish brown SANDSTONE. 51.20

6.50 44.70

8.00 43.20

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min
25.0 6.5 See Remarks 3.0 m CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

0 m - 6.5 m: 150 mm. 6.5 m - 25.0 m: no casing

Rotary Borehole Record Sheet
Hickings Lane, Stapleford, Nottingham 

Contractor Comacchio Geo 205

Tarmac hardstanding

Method

Boring Diameter

Casing Diameter

0.0 m - 25.0 m rotary open hole using water flush

0 m - 25.0 m: 100 mm. 

Brown sandy CLAY. 
(PENNINE LOWER COAL MEASURES) 

Reddish brown very sandy slightly gravelly clay. Gravel is fine to coarse, 
angular with some fragments of concrete and brick. 
(MADE GROUND) 

(PENNINE LOWER COAL MEASURES) 

(PENNINE LOWER COAL MEASURES) 
Brown MUDSTONE 

Progress/Groundwater
Date/Time Test

Continued on sheet 2 

Ground Level

Co-ordinates

Logged by: Logged on site during 
drilling operations

Checked by:

Grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

0.1%
20.5%
0 ppm 

Value
07/12/2015 0.0%

0 ppm 

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

BH1

Depth Test
Value

Additional Tests



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 2 of 3

Start Date 07/12/2015 End Date 07/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.20 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

19.00 32.20

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min
25.0 6.5 See Remarks CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet BH1
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water flush Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Grey MUDSTONE with thin lenses of coal)

Date/Time Test Depth Test

Dark grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

Continued on sheet 3
Progress/Groundwater Additional Tests

Value Value
07/12/2015



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 3 of 3

Start Date 07/12/2015 End Date 07/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.20 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

25.00 26.20

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min
25.0 6.5 See Remarks 25.0 m CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet BH1
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water flush Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Dark grey MUDSTONE with thin lenses of coal)

End of Borehole 

Date/Time Test Depth Test
Progress/Groundwater Additional Tests

Value Value
07/12/2015 0.0%

 0 ppm
0.8%

16.2%
0 ppm



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 1 of 3

Start Date 08/12/2015 End Date 08/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.07 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

0.40 50.67

1.00
Brown sandy CLAY. 51.07

2.70 48.37

6.20 44.87

7.50 43.57

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min
25.0 3.0 See Remarks 2.7 m CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Rotary Borehole Record Sheet BH2
Hickings Lane, Stapleford, Nottingham 

Contractor Comacchio Geo 205 Ground Level

Method 0.0 m - 25.0 m rotary open hole using water flush. Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

Tarmac hardstanding 

(MADE GROUND) 

(PENNINE LOWER COAL MEASURES) 

Reddish brown/black very sandy gravelly clay. Gravel is fine to coarse, 
angular with some fragments of brick and concrete. 

Reddish brown SANDSTONE. 
(PENNINE LOWER COAL MEASURES) 

Brown MUDSTONE. 
(PENNINE LOWER COAL MEASURES) 

Grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

Continued on sheet 2 
Progress/Groundwater Additional Tests

Date/Time Test Depth Test

0 ppm 
0.0%

Value Value
07/12/2015 0.0%

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

20.4%
0 ppm 



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 2 of 3

Start Date 08/12/2015 End Date 8/12/205 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.07 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

15.00 36.07

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min
25.0 3.0 See Remarks CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet BH2
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water flush. Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Grey MUDSTONE with thin lenses of coal) 

Dark grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

Date/Time Test Depth Test

Continued on sheet 3 
Progress/Groundwater Additional Tests

Value Value
07/12/2015



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 3 of 3

Start Date 08/12/2015 End Date 08/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.07 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

25.00 26.07

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min
25.0 3.0 See Remarks 25.0 m CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet BH2
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water flush. Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Dark grey MUDSTONE with thin lenses of coal) 

End of Borehole 

Date/Time Test Depth Test
Progress/Groundwater Additional Tests

Value Value
07/12/2015 1.4%

0 ppm
0.9%

15.6%
0 ppm



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 1 of 3

Start Date 09/12/2015 End Date 09/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 50.90 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

0.30 50.60

0.70
50.90

2.50 48.40

6.00 50.90

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min

9.0 6.0 9.00 7.00 2.5 m CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

BH3
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water-mist flush. Co-ordinates

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

Concrete hardstanding 

Reddish brown very sandy slightly gravelly clay. 
(MADE GROUND) 

Reddish brown SANDSTONE.
(PENNINE LOWER COAL MEASURES) 

Reddish brown slightly gravelly sandy CLAY. Gravel is fine to medium, 
rounded. 
(PENNINE LOWER COAL MEASURES) 

Reddish brown MUDSTONE. 
(PENNINE LOWER COAL MEASURES) 

Date/Time Test Depth Test

Continued on sheet 2 
Progress/Groundwater Additional Tests

Value Value
09/12/2015 0.0%

0 ppm
0.0%

20.2%
0 ppm



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 2 of 3

Start Date 09/12/2015 End Date 09/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.90 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

15.70 36.20

51.90

17.20

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min

9.0 6.0 9.00 7.00 15.7 m CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet BH3
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water-mist flush Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Reddish brown MUDSTONE) 

Black COAL.
(PENNINE LOWER COAL MEASURES) 

Date/Time Test Depth Test

Grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

Continued on sheet 3 
Progress/Groundwater Additional Tests

Value Value
09/12/2015 0.0%

0 ppm
1.8%

12.0%
0 ppm



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 3 of 3

Start Date 09/12/2015 End Date 09/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.90 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

25.00 26.90

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min

9.0 6.0 9.00 7.00 25.0 m CH4 CH4

CO CO
CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet BH3
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water-mist flush Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 3.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Grey MUDSTONE with thin lenses of coal) 

End of Borehole

Date/Time Test Depth Test
Progress/Groundwater Additional Tests

Value Value
09/12/2015 0.0%

0 ppm
1.0%

17.0%
0 ppm



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 1 of 3

Start Date 09/12/2015 End Date 11/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.52 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

0.10 51.42
0.40 51.12

51.52

3.10 48.42

4.20 47.32

5.20 46.32

5.70 45.82

7.00 44.52

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min

3.1 3.0 - See Remarks 4.20 CH4 CH4

13.0 6.0 - CO CO
25.0 6.0 - CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Rotary Borehole Record Sheet BH4
Hickings Lane, Stapleford, Nottingham 

Contractor Comacchio Geo 205 Ground Level

Method 0.0 m - 25.0 m rotary open hole using water flush. Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 4.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

Tarmac hardstanding
Concrete 
(MADE GROUND) 
Reddish brown very sandy slightly gravelly clay. Gravel is fine to coarse, 
angular with some fragments of concrete, brick and tarmac.  
(MADE GROUND) 

(PENNINE LOWER COAL MEASURES) 

Greenish grey  MUDSTONE. 
(PENNINE LOWER COAL MEASURES) 

Greyish brown MUDSTONE. 

Black COAL. 
(PENNINE LOWER COAL MEASURES) 
Brown MUDSTONE. 
(PENNINE LOWER COAL MEASURES) 

Grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

Contined on sheet 2
Progress/Groundwater Additional Tests

Date/Time Test Depth Test

10/12/2015 0 ppm 0 ppm 
11/12/2015 0.4% 2.3%

Value Value
09/12/2015 0.0% 5.20 0.0%

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

12.2%19.8%
0 ppm 0 ppm 



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 2 of 3

Start Date 09/12/2015 End Date 11/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.52 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

11.00 40.52

11.30 40.22

16.20 35.32

16.50 35.02

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min

3.1 3.0 - See Remarks CH4 CH4

13.0 6.0 - CO CO
25.0 6.0 - CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet

Grey SILTSTONE.
(PENNINE LOWER COAL MEASURES) 
Grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

BH4
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water flush. Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 4.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Grey MUDSTONE with thin lenses of coal) 

Grey SILTSTONE.

Grey MUDSTONE with thin lenses of coal. 
(PENNINE LOWER COAL MEASURES) 

(PENNINE LOWER COAL MEASURES) 

Date/Time Test Depth Test

Continued on sheet 3
Progress/Groundwater Additional Tests

Value Value
09/12/2015
10/12/2015
11/12/2015



Crossfield CONSULTING The Granary, White Hall Farm, Long Itchington, Warwickshire, CV47 9PU, t: 01926815678, e: mail@crossfield-consulting.co.uk

Hole Ref.

Project: Sheet 3 of 3

Start Date 09/12/2015 End Date 11/12/2015 Job No. CCL02747

Dynamic Sampling Ltd Equipment 51.52 m OD

SR

Sample Sample Casing Water Test Description Depth Legend Backfill Level

Depth or Test Depth Depth Value O.D.

25.00 26.52

Hole Case Water Depth Depth after Depth Gas Gas
Depth Depth Depth Struck 20 min

3.1 3.0 - See Remarks 25.0 m CH4 CH4

13.0 6.0 - CO CO
25.0 6.0 - CO2 CO2

O2 O2

H2S H2S

Remarks Notes
1. All logging and sampling in accordance with BS 5930:2015
2. The depths to strata change are approximate only
3. Symbols and abbreviations are explained on the accompanying key
4. All linear dimensions are in metres unless otherwise stated
5. Undrained shear strength test value given in kN/m2

Groundwater depth is unknown due to water-flush technique conducted during 
drilling 

Contractor Comacchio Geo 205 Ground Level

Rotary Borehole Record Sheet BH4
Hickings Lane, Stapleford, Nottingham 

Method 0.0 m - 25.0 m rotary open hole using water flush. Co-ordinates

Boring Diameter 0 m - 25.0 m: 100 mm. Logged by: Logged on site during 
drilling operations

Casing Diameter 0 m - 4.0 m: 150 mm. 3.0 m - 25.0 m: no casing Checked by:

(Grey MUDSTONE with thin lenses of coal) 

End of Borehole 

Date/Time Test Depth Test
Progress/Groundwater Additional Tests

Value Value
09/12/2015 0.0%
10/12/2015 0 ppm
11/12/2015 0.0%

0.2
0 ppm
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FIGURE II-1 
 

 

 
EXPLORATORY HOLE LOCATION PLAN 

Scale 1:500 
 

Reproduced from the October 2015 1:200 scale On Centre Surveys Ltd Drawing No. 23628A-2 

WS4  

WS4B
  

WS3A  

WS3  

WS2  
WS1  

WS4A  

WS5  

BH1 

BH2 

BH3 

BH4 

KEY: 

Crossfield Consulting Rotary Boreholes: Dec 2015 

Crossfield Consulting Windowless Sampling: Sept 2015 

Note: Information and records regarding windowless 
sampling are presented in the Site Investigation Report  
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APPENDIX III – BASIS OF GEOTECHNICAL ASSESSMENT FOR FOUNDATIONS  
 
Geotechnical Design Category of Structure: 2  
 
Design Working Life: Standard building structure (50 years)  
 
Design Approach: 1  
 
1. Geotechnical Model 
 
On the basis of the ground investigation data and results obtained from the Site Investigation Report, the 
following model of the ground conditions is considered appropriate for foundation design purposes (depths 
relate to original ground level): 
 
Southern Half of Site 

 
Northern Half of Site 
 

 
Depth (m) 

 

 
General Description of Strata  
(and classification) 
 

 
Parameter 

 
Characteristic  
Value & Units 

 
Remarks 

0.00 to 
1.40 

Made Ground γ 17 kN/m3 Estimated from site data 

1.40 to  
3.00 

Medium dense clayey sand 
(Pennine Lower Coal Measures) 
 

N 
γ 
ø′ 

20 
19 kN/m3 

34° 

Site Data 
Estimated from site data 
After Peck, Hanson & 
Thornburn (1974) 
 

3.00 to 
6.00 

Very dense silty sand/Reddish 
brown sandstone  
(Pennine Lower Coal Measures) 
 

N 
γ 
ø′ 

50 
20 kN/m3  

40° 

Site Data 
Estimated from site data 
After Peck, Hanson & 
Thornburn (1974) 
 

6.00 to 
25.00 

Greyish brown/dark grey 
mudstone with a 1.5 m thick coal 
seam at 15.70 m depth.  
(Pennine Lower Coal Measures)  

   
 

 
Depth (m) 

 

 
General Description of Strata  
(and classification) 
 

 
Parameter 

 
Characteristic  
Value & Units 

 
Remarks 

0.00 to 
1.40 

Made Ground γ 17 kN/m3 Estimated from site data 

1.40 to  
1.60 

Medium dense clayey sand 
(Pennine Lower Coal Measures) 
 
 

N 
γ 
c′ 
ø′ 

20 
19 kN/m3  

0 kN/m2  

34° 

Site Data 
Estimated from site data 
 
After Peck, Hanson & 
Thornburn (1974) 
 

1.60 to 
5.00 

High strength clay 
(Pennine Lower Coal Measures) 
 

N 
γ 
cu 

PI 
 

35 
20 kN/m3  

100 kN/m2 
25% 

 

Site Data 
Estimated from site data 
Site data 
Medium volume change 
potential – NHBC (2014) 

Geotechnical parameters not assessed due to 
investigation technique used 



 
Hickings Lane, Stapleford   
CCL02747.BZ93 
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Characteristic Depth to Groundwater (or groundwater level):  9.0 m (data obtained from BH3).  
 
Reference should be made to Sections 7 – 8 of the report for an assessment of overall ground stability, seismic 
risk, combined failure of the structure/ground, excessive settlements and potential soil-volume changes 
(including heave). 
 

2. Imposed Actions from Proposed Structure 
 
The following are generic values, based on the development proposed, as described in the report.  In 
compliance with BS EN 1997-1:2004, final designs should include consideration of the calculated imposed 
loads.  
 

Imposed Load on Foundations:  190 kN/m run (three-storey apartment block) 
 
Serviceability Limit Values (associated with above action) 
 

Maximum Total Settlement: 25 mm (strip/trench-fill footings) 
 
Maximum Deflection (angular distortion value): 1/1000 (strip/trench-fill footings) 
 

 
3. Geometry of Proposed Foundation 
 
Strip/Trench Fill Footing Width (assumed for assessment): up to 2.0 m  
 
Footing Depth (assumed for assessment): up to 2.5 m (below original ground level) 
 
    
4. Shallow Foundations  
 
In assessing the allowable bearing pressures below structural foundations, a number of methods are used, as 
outlined below. 
 
4.1. Fine Grained Soils 
 
Where the foundations are to be placed on these soils, the ultimate bearing capacity has been estimated 
using the method proposed by Terzaghi (1943) using total stress parameters.  Partial factors have been 
considered in this assessment, in accordance with BS EN 1997-1:2004 and the relevant National Annex.   
 
The recommended Nett Allowable Bearing Pressure is based on a value less than 0.3 times the ultimate 
bearing capacity and, therefore, the serviceability limit state will be satisfied where imposed serviceability 
loading is not greater than this value. 
 
 

5.00 to 
25.00 

 

Greyish brown/dark brown 
mudstone with interbedded lenses 
of siltstone and a 0.50 m thick coal 
seam at 5.20 m depth.  
(Pennine Lower Coal Measures) 
 

   Geotechnical parameters not assessed due to 
investigation technique used 



 
Hickings Lane, Stapleford   
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December 2015   

4.2. Coarse Grained Soils 
 
Where foundations are to be placed on these soils, the allowable bearing pressure is estimated using the 
method of Terzaghi and Peck, as modified by Meyerhof (1965).  Using this method, total settlements are 
assumed to be not greater than 25 mm (and a detailed serviceability limit calculation is not necessary).   
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