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T: 0191 378 6380 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 
 

Arc Environmental Ltd 
Solum House 
Unit 1 Elliott Court 
St Johns Road 
Meadowfield 
Durham 
DH7 8PN 

Our ref: 20-357.01L 
 

F.A.O.  Michael Naughton  
 

One 17 Structural Design 
The Dyehouse 
Armitage Bridge 
Huddersfield 
West Yorkshire 
HD4 7PD 
 
 

29th May 2020 
 

Dear Michael, 
 

Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire 
 

1.0  Introduction:- 
 

Arc Environmental Limited (ARC) have been requested by One 17 Structural Design on behalf of 
Savile Developments Ltd., to undertake an updated Coal Mining Risk Assessment (CMRA) for the 
construction of two new detached dwellings on Plots 6/7 and 8/9 within the established Manor 
Avenue residential development off Caledonian Road, Savile Town, Dewsbury.  This CMRA follows a 
change from the original planning application for these plots from two sets of semi-detached private 
residential properties to the new proposal of two detached dwellings.   
 

The National Grid Reference for the central part of the two plots is 424420, 420520.  The purpose of 
this CMRA Report is to provide the Local Planning Authority (LPA) with information on historical 
coal mining activities and workings with a view to assessing the potential impact on land stability in 
relation to the proposed new development.  This CMRA Report has been prepared in accordance with 
the requirements of the Coal Authority Guidance Document, reference; Risk Based Approach to 
Development Management, Guidance for Developers (Version 4 – 2017).   
 

The geological and coal mining assessment for these new properties has been based on records 
produced by the British Geological Survey (BGS), including publicly available archive borehole 
records, the Coal Authority (CA) interactive website and a site specific CA Consultants Coal Mining 
Report, as well as extensive intrusive site investigation works covering these plots (as part of the wider 
historical development area) and adjacent areas.  The following documents have been reviewed as part 
of this CMRA;   
 

x BGS Sheet 77, Huddersfield, Solid and Drift Geology, 1:50,000 scale, 2003. 

x BGS County Series; Sheet 247 NE, 1:10,560, 1928. 

x CA Consultants Coal Mining Report, reference; 51002284616001 (copy attached). 

x Archive BGS Borehole Log Record SE22SW960 – Ravenslodge Colliery, Dewsbury. 
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

1.0  Introduction (Cont’d):- 
 

In addition, reference has been made to the following historical site investigation data, provided by the 
Client and with relevant extracts attached: 
 

x Dunelm Drilling Company – Job no. C8761 for Robinson Consulting Engineers, November 
1996 – 10 no. Trial Pits and 3 no. Rotary Boreholes with location plan (copies also available on 
the BGS Geology of Britain viewer).  This relates to the constructed housing (referred to as 
The Sidings) to the north of the adjacent Sidings Health Centre. 

x Robinson Environmental Limited (REL) Phase 2: Ground Investigation Report (incomplete 
copy), Ref. RE/002074, March 2001.  This relates to the same site as the Dunelm Drilling 
Company trial pit and borehole logs. 

x REL Ground Engineering Interpretative Report, Ref. 05-5648RE, May 2006.  This relates to all 
the land within the ongoing Manor Avenue residential development including the Sidings 
Health Centre plot and Plots 6/7 & 8/9. 

x Robinson Geo Engineering (RGE) Ground Gas & Contamination Assessment, Ref. 06-
6184RGE, May 2007.  This relates to same area as the REL report from May 2006 with 
additional investigation for a parcel of land immediately adjacent to Caledonian Road. 

x Arc Environmental Ltd. – Letter Report Ref. 11-183.02L, 2nd June 2011.  This relates to 
additional trench excavations completed within the parcel of land immediately adjacent to 
Caledonian Road. 

x Arc Environmental Ltd. – Letter Report Ref. 11-183.04L, 22nd January 2013.  This relates to 
additional intrusive investigation works (cable percussive and rotary boreholes) for the adjacent 
Sidings Heath Centre development. 

x Arc Environmental Ltd. – Letter Report Ref. 11-183.06L, 3rd September 2013.  This relates to 
supplementary intrusive investigation works (cable percussive, rotary and windowless sampling 
boreholes) for the Manor Avenue residential development. 

 

2.0  Geological Setting & Ground Profile:- 
 

2.1  Made Ground:- 
 

The current BGS data identifies that significant made ground deposits are present across this site, 
associated with the historical infilling of the former railway cutting and this has been confirmed 
through the various historical intrusive investigation works completed across this site and adjacent 
development areas.  From the historical borehole and trial pit site investigation data, directly 
attributable or in close proximity to this site, locally the depth of made ground has been recorded at 
between c.2.75m and c.4.90m bgl.        
 

2.2  Superficial Deposits/Residual Soils:- 
 

The BGS data identifies that the site lies within an area absent of superifical deposits, with the solid 
geology present at or close to ground level.  From the historical site investigation works, no significant 
thicknesses of superifical deposits have been recorded.  However, within some of the investigation  
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

2.0  Geological Setting & Ground Profile (Cont’d):- 
 

2.2  Superficial Deposits/Residual Soils (Cont’d):- 
 

positions thin layers of ‘residual soils’ (completely weathered materials arising from the underlying 
parent bedrock deposits) have been recorded, typically comprising sandy gravelly clays.  
 

2.3  Solid Geology:- 
 

The solid deposits are shown to comprise the Pennine Lower Coal Measures (PLCM) formation, 
deposited during a period of the Earth’s history known as the Carboniferous, and typically comprising 
cyclical alternations of shales, mudstones, siltstones, sandstones, productive coal seams and 
seatearths/fireclays.   
 

The whole of the site is shown to be underlain by the named Birstall Rock (BR) sandstone unit, with 
the shallowest potentially productive named coal seam below the site recorded as the 2nd Brown Metal 
(2BM) coal seam (formerly known as the 2nd Old Hards/Hards Coal), and is shown to subcrop c.37m 
to the north west of the site.  Locally, the seam has been recorded with thicknesses of between 
c.0.30m (1 foot) to c.0.71m (2 foot 4 inches) and is shown to dip below Plots 6/7 & 8/9 in a south 
easterly direction at an angle of c.4o, which in turn indicates that the 2BM seam is potentially present at 
a shallow depth of <10m below rock head.    
 

The next shallowest recorded coal seam is the 3rd Brown Metal (3BM), shown to subcrop c.280m to 
the north west, with a seam thickness of up to c.0.76m (2 ½ feet) and is locally recorded as c.15m 
below the base of the 2BM seam, which indicates that the 3BM seam could also be at a shallow depth, 
i.e. <30m, below this site.   
 

The 1st Brown Metal (1BM) seam is shown to the subcrop c.110m to the south east of the site across 
the southern end of the Manor Avenue residential development, dipping away from this site and 
therefore this seam will not be present below Plots 6/7 & 8/9. 
 

There are no geological faults shown on or across the site and none are shown adjacent.  A fault, 
recorded as the Thornhill Fractures, is inferred c.100m to the east, trending north west to south east 
and with the downthrow to north east.   
 

3.0  CA Data & Consultants Coal Mining Report:- 
 

In accordance with the Coal Authority (CA) Online Interactive Map Viewer, the site is shown to lie 
within a coal mining reporting area and the whole of the site is defined as a development high risk area 
(DHRA).  There are no past recorded shallow or deep coal workings present below the site, but with 
the presence of the 2BM and 3BM coal seams at potentially shallow depths below the site, the area is 
identified as lying in an area of probable shallow coal mine workings.  There are no known, recorded 
or suspected mine entries (shafts or adits) on or within close proximity to the site (100m) and no coal 
seams are shown to subcrop across the. 
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

3.0  CA Data & Consultants Coal Mining Report (Cont’d):- 
 

A Consultants Coal Mining Report (ref. 51002284616001) has been obtained from the Coal Authority 
to further assess the risks posed to the site with respect to possible instability issues arising in the 
future as a direct result of past shallow coal mining activities, and this concurs with the online data 
reviewed.  
 

The CA report confirms that there are no recorded workings or spine roadways at shallow depths 
below the site, but probable unrecorded shallow workings may be present.  There are no mine entries 
on the site or in close proximity (100m) of the site boundary and no coal seams outcropping across the 
site, with the closest sub-crop recorded as the Low Fenton seam (currently referred to as the 2BM 
seam on the published BGS mapping) at 36.8m to the north west of the site.    
 

Similarly, there are no geological faults, fissures or breaklines, opencast mines or CA managed tips on 
or in close proximity to the site.  The CA have received no coal mining subsidence claims for the 
subject property or for any property within 50m since 31st October 1994, and there are no current 
Stop Notices applicable to the site nor is the CA aware of any requests for preventative works prior to 
coal being worked under Section 33 of the Coal Mining Subsidence Act of 1991.  There are no mine 
gas sites or mine water treatment schemes within 500m of the site boundary.   
 

4.0  Historical Site Investigation and Development Data:- 
 

The relevant extracts (primarily borehole and trial pit location plans and logs) from the various 
historical site investigation works for this site and adjacent areas can be found in Appendices III – V. 
 

4.1  Dunelm Drilling Company (1996) & REL Site Investigation Records (Appendix III):- 
 

The Dunelm Drilling Company rotary boreholes (to depths of 30.00m bgl) and trial pits, as well as the 
REL trench excavations, were completed for the now constructed ‘The Sidings’ housing development 
to the north of the Sidings Health Centre and was the first phase of the development of the former 
railway cutting and tracks, heading south from Savile Road.  Although the conjectured position of the 
subcrop for the 2BM (2nd Old Hards/Hards) seam cuts across this site, none of the 1996 trial pits and 
boreholes encountered this seam with the majority of the investigation positions located north of the 
anticipated position of the subcrop of the 2BM seam.   
 

As can be seen from two of the three rotary boreholes (RBH’s 2 & 3), rockhead was recorded at 
between 1.00m and 1.50m bgl and a thin (0.20m to 0.30m) coal seam was recorded at depths of 
between 23.30m and 24.50m bgl, which is taken as being representative of the 3BM seam.  There was 
no evidence of any unrecorded workings, voiding or broken ground/collapsed workings noted in this 
seam nor in RBH1.  
 

As part of the REL 2001 investigation works, a series of three trench excavations were carried out to 
locate the outcrop of the 2BM seam.  Unfortunately, the copy of this report is incomplete and does 
not contain the log for the first trench, which did not encounter the 2BM seam, nor a location plan  
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

4.0  Historical Site Investigation and Development Data (Cont’d):- 
 

4.1  Dunelm Drilling Company (1996) & REL Site Investigation Records (Appendix III) (Cont’d):- 
 

showing the positions of each of the trench excavations.  However, it is understood that the trench 
excavations were completed at the southern end of the residential site and potentially extending into 
the Sidings Health Centre site.   
 

From the trench record sheets for trenches 2 and 3, where the subcrop of the 2BM seam has been 
located, it has been recorded as thin to 0.20m thick and comprising poor to reasonable quality 
(generally inferior) coal with a seat earth below and no evidence of extraction.  The reports concluded 
that whilst the site was not considered to be at risk from any shallow unrecorded workings in either 
the deeper 3BM seam noted in RBH’s 2 & 3, or within the 2BM seam at subcrop, for those plots 
affected future foundations would need to be taken down through the subcrop of the 2BM seam and 
be based in the underlying bedrock materials 
 

4.2  REL (2006) & RGE (2007) Site Investigation Records (Appendix IV):- 
 

During 2006 REL completed intrusive investigation works across both the Sidings Health Centre site 
and the Manor Avenue residential development site, comprising two rotary boreholes (RH’s 1 & 2), 
four cable percussive boreholes (BH’s 1 – 4) and eight trial pits (TP’s 1 – 8) (see Appendix IV), with 
BH3 & TP5 shown to be located within Plot 8/9.  As anticipated no shallow coal seams were recorded 
in either the cable percussive boreholes or trial pits during these investigation works.   
 

Thin coal was noted in RH1, at depths of 15.00m (0.40m thick – taken as the 2BM seam) and 21.50m 
(0.20m thick – thin impersistent unnamed seam), with no coal seams recorded in RH2.  Unfortunately, 
the exploratory borehole plan provided in the 2006 REL report does not show the positions of rotary 
boreholes RH’s 1 & 2, and it is understood that these boreholes were located along the centre line of 
the site, with RH1 most likely located on the northern portion of the residential development site and 
to the south of Plots 6/7 and 8/9, with RH2 located on the southern portion.      
 

There was no evidence of any unrecorded workings, voiding or broken ground/collapsed workings 
noted in the seams recorded in RH1 (29.50m depth) nor in RH2 (25.00m depth).  The REL report 
concludes that there were no economically viable thicknesses of coal seams or evidence of workings 
underlying the site and the risk from void migration from shallow worked seams to the surface of the 
site is minimal.     
 

Supplementary intrusive investigation works were completed by RGE during 2007 on the Sidings 
Health Centre and Manor Avenue residential sites, as well as across an additional parcel of land 
immediately adjacent to Caledonian Road where the new access road for Manor Avenue would be 
constructed along with additional residential properties.  These supplementary works comprised an 
additional fourteen windowless sampling boreholes (WS-01 to WS-08 and WS-A to WS-F), with WS-
06 shown to be located adjacent to Plot 6/7. 
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

4.0  Historical Site Investigation and Development Data (Cont’d):- 
 

4.2  REL (2006) & RGE (2007) Site Investigation Records (Appendix IV) (Cont’d):- 
 

There were no shallow coal seams identified in any of these supplementary borehole locations, with 
the exception of WS-A, positioned close to Caledonian Road next to the location of the new access 
road.  In WS-A, as 0.40m thick coal seam, described as weak black thinly laminated coal, was 
encountered at a depth of 2.50m bgl, just below rockhead (at 1.80m bgl), and this seam correlates with 
the potential location of the 1BM seam shown to subcrop across this portion of the Manor Avenue 
residential development.   
 

There was no additional commentary or assessment of this coal seam provided within the 
supplementary RGE report, which was designed to address potential ground gas and ground 
contamination issues only. 
 

4.3  Arc Environmental Ltd. Letter Reports (2011 & 2013) - Site Investigation Records (Appendix V):- 
 

The initial intrusive investigation works completed by Arc Environmental Ltd. (Ref. 11-183.02L, June 
2011) comprises a series of four trial trench excavations (TT’s 01 to 03 & 03A) located next to 
Caledonian Road, at the southern end of the Manor Avenue residential development and where the 
new access road and residential properties have been constructed.  Trial trench TT03A was not 
extended beyond a depth of 0.40m bgl due to encountering a service culvert which prevented further 
excavation.  
 

At the locations of TT01 and TT02 bands of anthracitic black coal, with bands of inter-bedded coal 
and carbonaceous mudstone, were noted within the initial mudstone deposits, at depths of between 
2.50m to 3.50m (TT02) and 5.60m to 6.40m bcgl (TT01).  In addition, at the location of TT01 an 
initial shallow band of very weak black weathered coal was also noted at rock head, from 1.60m to 
1.90m bcgl, with this band noted to be tapering in thickness and was no longer evident 2.00m from 
the site boundary.  Similarly, a thin layer of inter-bedded carbonaceous mudstone and extremely weak 
weathered coal was noted in TT03 at depths of between 1.90m to 2.00m bgl, within the initial 
mudstone bedrock materials.   
 

There was no evidence of any unrecorded workings, voiding or broken ground/collapsed workings 
noted in the coal seams identified in TT’s 01 to 03.  Given the positions of these trial trenches on the 
southern portion of the site, it can be seen that the recorded seams are associated with the 1BM seam 
which subcrops across this portion of the residential development site.    
 

Following on from these initial trial trench excavations, and to supplement/update the previous REL 
and RGE site investigation works from 2006 and 2007, for the Sidings Health Centre site and Manor 
Avenue residential development, two additional site investigation letter reports (11-183.04L, January 
2013 & 11.183.06L, September 2013) were produced for One 17 (Structural Design) Ltd. on behalf of 
Savile Developments.  A series of four cable percussive boreholes (CP’s 1 – 4) and one rotary cored 
borehole (RBH3 – extended from the base of CP3 to 16.50m bgl) were completed across part of the  
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

4.0  Historical Site Investigation and Development Data (Cont’d):- 
 

4.3  Arc Environmental Ltd. Letter Reports (2011 & 2013) - Site Investigation Records (Appendix V) 
(Cont’d):- 
 

Sidings Health Centre site and extending into the northern end of the Manor Avenue residential site.  
These works were followed by an additional four cable percussive boreholes (CP’s 5 – 8), one rotary 
cored borehole (extended from the base of CP6 to 12.00m bgl) and twelve windowless sampling 
boreholes (WS’s A – L) across the Manor Avenue residential site, with WS’s C, D & E located within 
the area of Plots 6/7 & 8/9. 
 

With the exception of CP3, no shallow coal seams were encountered in any of these additional 
intrusive investigation works, with no evidence of any unrecorded workings, voiding or broken 
ground/collapsed workings noted in the boreholes.   
 

In CP3, located within the former railway cutting, an intact coal seam was recorded at rock head, 
immediately below the made ground, at a depth of 9.70m bgl before siltstone was noted at a depth of 
10.50m bgl, with no evidence of any unrecorded workings, voiding or broken ground/collapsed 
workings noted in this seam.  As can be seen from the CA Consultants Mining Report and BGS 
Geological Maps, the subcrop pattern of 2BM coal seam has been locally impacted by the railway 
cutting, and given the location of CP3 on the Manor Avenue residential site, the coal seam identified 
in CP3 is also considered to be part of the subcrop of the 2BM coal seam at this location.   
 

Below a depth of 10.50, CP3 was extended (logged as RBH3), initially using open hole rotary 
techniques to a depth of 12.00m bgl, before continuing with core recovery to a depth of 16.50m bgl, 
again with no further shallow coal seams or evidence of unrecorded workings, voiding or broken 
ground/collapsed workings being noted.    
 

4.4  Sidings Health Centre Construction Photographs – Foundation Excavations (May 2014) (Appendix 
VI):- 
 

Copies of 6 no. site photographs taken during May 2014 of the foundation excavations for the 
southern corner of the Sidings Health Centre building have been provided by One 17 Structural 
Design, copies of which can be seen in Appendix VI.  During the foundation excavations for the 
southern corner of the new health centre building, and as expected from previous intrusive 
investigation works, the outcrop of the 2BM coal seam was encountered at shallow depths below this 
portion of the site.   
 

The coal seam was noted to be intact comprising bands of interbedded anthracitic black weak coal, 
carbonaceous mudstone and weathered mudstone, locally up to c.0.60m in thickness, before being 
underlain by mudstone bedrock materials within which the new foundations were constructed.  There 
was no evidence of any unrecorded workings, voiding or broken ground/collapsed workings noted in 
the 2BM seam.  
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

5.0  Conclusions & Recommendations:- 
 

From the results of all the information reviewed, as part of this CMRA for the development of Plots 
6/7 and 8/9 with two detached private residential properties, it can be seen that the ground conditions 
encountered across the various development sites generally concurs with the CA and BGS coal seam 
data. 
 

The previous site investigation data and reports covering this site and the adjacent areas have 
confirmed that the 2BM coal seam subcrops to the north west of Plots 6/7 and 8/9, below the 
southern end of The Sidings residential development and the more recently constructed Sidings Health 
Centre.  The historical site investigation works have also confirmed that the 2BM dips below Plots 6/7 
an 8/9, being identified in RH1 at a depth of 15.00m bgl (0.40m thick) to the south of this site and at 
>25.00m bgl below the southern portion of the Manor Avenue residential development.  During all 
the historical investigation works there was no evidence of any unrecorded workings, voiding or 
broken ground/collapsed workings in the 2BM seam.  
 

The 1BM seam has also been identified as subcropping across the southern end of the Manor Avenue 
residential development, close to Caledonian Road, dipping away from Plots 6/7 and 8/9 in a 
southerly direction.  Similarly, the 3BM seam has been identified below the northern end of the 
original The Sidings residential development, at depths of 23.30m to 24.50m with a seam thickness of 
up to c.0.30m, also dipping below the site area in a south easterly direction.  Again, there was no 
evidence of any unrecorded workings, voiding or broken ground/collapsed workings in either the 
1BM of 3BM seams, where encountered during the historical investigation works. 
 

Consequently, it can be seen that neither the 1BM nor the 3BM coal seams represent a potential risk to 
Plots 6/7 and 8/9, with the position of the 1BM subcrop confirming that this seam is not present 
below Plots 6/7 and 8/9.  Similarly, the thickness of the 3BM seam is locally recorded as 0.30m (in 
RBH’s 2 & 3) confirming that the seam was most likely uneconomic for extraction.  In addition, if any 
unrecorded historical extraction of the 3BM seam has occurred, there will be more that sufficient rock 
cover (i.e. >10:1 ratio) to arrest any potential void migration, with the anticipated depth to the 3BM 
seam below Plots 6/7 and 8/9 of >25m below rock head.     
 

When considering the potential risks of ground instability arising from unrecorded workings within 
the 2BM coal seam, it can be seen from all the intrusive investigation works completed around Plots 
6/7 and 8/9, where the 2BM seam has been exposed in excavations or recorded in boreholes, there is 
no evidence of any unrecorded workings, voiding or broken ground/collapsed workings.  The most 
likely reasons for none-extraction of the seam would be, locally, the limited thickness (typically 
between 0.20m and 0.60m thick) and quality of the coal.  In addition, given the close proximity of 
Plots 6/7 and 8/9 to the recorded location of the subcrop of the 2BM seam, the potential risks 
associated with ‘daylighting’, due insufficient potential competent rock cover above the seam, will also 
have contributed to making the seam uneconomically viable for extraction.      
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Re:  Coal Mining Risk Assessment (CMRA) – Proposed New Residential Properties, Plots 6/7 
& 8/9, Manor Avenue, Savile Town, Dewsbury, West Yorkshire (Cont’d) 
 

5.0  Conclusions & Recommendations (Cont’d):- 
 

Bearing in mind the comments above and all the data reviewed, it can be seen that Plots 6/7 and Plots 
8/9 are not considered to be at risk from unrecorded historical coal mining activities and no further 
investigation, risk assessment or remediation measures will be required for these plots. 
 
 

I trust the information contained within this CMRA Report is of benefit and if you need any further 
information or clarification please do not hesitate to contact me. 
 

 
Yours sincerely, 
 
Prepared By        
 
 
 
....................................................................                         
Mark Berriman        
BSc MSc CEng Cenv MIMMM MIEnvSc MIHT ACMI FGS           
Consultant  
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Appendix I 
 

Existing Site Location & Development Layout Plans 
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Appendix II 
 

The Coal Authority Consultants Coal Mining Report 
 

Archive BGS Borehole Records  
(SE22SW960) 
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Section 1 – Mining activity and geology

Past underground mining
No past mining recorded.

Probable unrecorded shallow workings
Yes.

Spine roadways at shallow depth
No spine roadway recorded at shallow depth.

Mine entries
None recorded within 100 metres of the enquiry boundary.

Abandoned mine plan catalogue numbers
The following abandoned mine plan catalogue numbers intersect with some, or all, of the enquiry
boundary:

NE108

Please contact us on 0345 762 6848 to determine the exact abandoned mine plans you require
based on your needs.

Outcrops

Seam name Mineral Seam workable Distance to outcrop
(m)

Direction to
outcrop

Bearing of outcrop

LOW FENTON Coal Yes 36.8 North-West 63

Geological faults, fissures and breaklines
No faults, fissures or breaklines recorded.

Opencast mines
None recorded within 500 metres of the enquiry boundary.

Coal Authority managed tips
None recorded within 500 metres of the enquiry boundary.
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Section 2 – Investigative or remedial activity

Please refer to the 'Summary of findings' map (on separate sheet) for details of any activity within
the area of the site boundary.

Site investigations
None recorded within 50 metres of the enquiry boundary.

Remediated sites
None recorded within 50 metres of the enquiry boundary.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres of the enquiry boundary, since 31 October 1994.

There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Coal Authority is not aware of any request having been made to carry out preventive works
before coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
None recorded within 500 metres of the enquiry boundary.

Mine water treatment schemes
None recorded within 500 metres of the enquiry boundary.
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Section 3 – Licensing and future mining activity

Future underground mining
None recorded.

Coal mining licensing
None recorded within 200 metres of the enquiry boundary.

Court orders
None recorded.

Section 46 notices
No notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence.

The property is not in an area where a notice to withdraw support has been given.

The property is not in an area where a notice has been given under section 41 of the Coal Industry
Act 1994, cancelling the entitlement to withdraw support.

Withdrawal of support notices

The property is not in an area where a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994.

Payments to owners of former copyhold land
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Section 4 – Further information

Based on the responses in this report, no further information has been highlighted.
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Section 5 – Data definitions

The datasets used in this report have limitations and assumptions within their results. For more
guidance on the data and the results specific to the enquiry boundary, please call us on 0345 762
6848 or email us at groundstability@coal.gov.uk.

Past underground coal mining
Details of all recorded underground mining relative to the enquiry boundary. Only past
underground workings where the enquiry boundary is within 0.7 times the depth of the workings
(zone of likely physical influence) allowing for seam inclination, will be included.

Probable unrecorded shallow workings
Areas where the Coal Authority believes there to be unrecorded coal workings that exist at or close
to the surface (less than 30 metres deep).

Spine roadways at shallow depth
Connecting roadways either, working to working, or, surface to working, both in-seam and cross
measures that exist at or close to the surface (less than 30 metres deep), either within or within 10
metres of the enquiry boundary.

Mine entries
Details of any shaft or adit either within, or within 100 metres of the enquiry boundary including
approximate location, brief treatment details where known, the mineral worked from the mine
entry and conveyance details where the mine entry has previously been sold by the Authority or its
predecessors British Coal or the National Coal Board.

Abandoned mine plan catalogue numbers
Plan numbers extracted from the abandoned mines catalogue containing details of coal and other
mineral abandonment plans deposited via the Mines Inspectorate in accordance with the Coal
Mines Regulation Act and Metalliferous Mines Regulation Act 1872. A maximum of 9 plan extents
that intersect with the enquiry boundary will be included. This does not infer that the workings
and/or mine entries shown on the abandonment plan will be relevant to the site/property
boundary.

Outcrops
Details of seam outcrops will be included where the enquiry boundary intersects with a conjectured
or actual seam outcrop location (derived by either the British Geological Survey or the Coal
Authority) or intersects with a defined 50 metres buffer on the coal (dip) side of the outcrop. An
indication of whether the Coal Authority believes the seam to be of sufficient thickness and/or
quality to have been worked will also be included.

Geological faults, fissures and breaklines
Geological disturbances or fractures in the bedrock. Surface fault lines (British Geological Survey
derived data) and fissures and breaklines (Coal Authority derived data) intersecting with the
enquiry boundary will be included. In some circumstances faults, fissures or breaklines have been
known to contribute to surface subsidence damage as a consequence of underground coal mining.
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Opencast mines
Opencast coal sites from which coal has been removed in the past by opencast (surface) methods
and where the enquiry boundary is within 500 metres of either the licence area, site boundary,
excavation area (high wall) or coaling area.

Coal Authority managed tips
Locations of disused colliery tip sites owned and managed by the Coal Authority, located within 500
metres of the enquiry boundary.

Site investigations
Details of site investigations within 50 metres of the enquiry boundary where the Coal Authority
has received information relating to coal mining risk investigation and/or remediation by third
parties.

Remediated sites
Sites where the Coal Authority has undertaken remedial works either within or within 50 metres of
the enquiry boundary following report of a hazard relating to coal mining under the Coal
Authority’s Emergency Surface Hazard Call Out procedures.

Coal mining subsidence
Details of alleged coal mining subsidence claims made since 31 October 1994 either within or
within 50 metres of the enquiry boundary. Where the claim relates to the enquiry boundary
confirmation of whether the claim was accepted, rejected or whether liability is still being
determined will be given. Where the claim has been discharged, whether this was by repair,
payment of compensation or a combination of both, the value of the claim, where known, will also
be given.

Details of any current ‘Stop Notice’ deferring remedial works or repairs affecting the property/site,
and if so the date of the notice.

Details of any request made to execute preventative works before coal is worked under section 33
of the Coal Mining Subsidence Act 1991. If yes, whether any person withheld consent or failed to
comply with any request to execute preventative works.

Mine gas
Reports of alleged mine gas emissions received by the Coal Authority, either within or within 500
metres of the enquiry boundary that subsequently required investigation and action by the Coal
Authority to mitigate the effects of the mine gas emission.
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Mine water treatment schemes
Locations where the Coal Authority has constructed or operates assets that remove pollutants
from mine water prior to the treated mine water being discharged into the receiving water body.

These schemes are part of the UK’s strategy to meet the requirements of the Water Framework
Directive. Schemes fall into 2 basic categories: Remedial – mitigating the impact of existing pollution
or Preventative – preventing a future pollution incident.

Mine water treatment schemes generally consist of one or more primary settlement lagoons and
one or more reed beds for secondary treatment. A small number are more specialised process
treatment plants.

Future underground mining
Details of all planned underground mining relative to the enquiry boundary. Only those future
workings where the enquiry boundary is within 0.7 times the depth of the workings (zone of likely
physical influence) allowing for seam inclination will be included.

Coal mining licensing
Details of all licenses issued by the Coal Authority either within or within 200 metres of the enquiry
boundary in relation to the under taking of surface coal mining, underground coal mining or
underground coal gasification.

Court orders
Orders in respect of the working of coal under the Mines (Working Facilities and Support) Acts of
1923 and 1966 or any statutory modification or amendment thereof.

Section 46 notices
Notice of proposals relating to underground coal mining operations that have been given under
section 46 of the Coal Mining Subsidence Act 1991.

Withdrawal of support notices
Published notices of entitlement to withdraw support and the date of the notice. Details of any
revocation notice withdrawing the entitlement to withdraw support given under Section 41 of the
Coal Industry Act 1994.

Payment to owners of former copyhold land
Relevant notices which may affect the property and any subsequent notice of retained interests in
coal and coal mines, acceptance or rejection notices and whether any compensation has been paid
to a claimant.
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VAT receipt

Issued by The Coal Authority
200 Lichfield Lane
Mansfield
Nottinghamshire
NG18 4RG

Tax point date 18 May 2020

Reference number 51002284616001

Date of issue 18 May 2020

Cost £112.13

VAT @ 20% £22.43

Total received £134.56

VAT registration 598 5850 68

Issued to ARC ENVIRONMENTAL LTD
ELLIOTT COURT
ST JOHNS ROAD
MEADOWFIELD INDUSTRIAL ESTATE
MEADOWFIELD
DURHAM
DH7 8PN

Property search for MANOR AVENUE
MANOR AVENUE
DEWSBURY
WEST YORKSHIRE
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Appendix III 
 

Extracts from Dunelm Drilling Co (1996) 
& 

Robinson Environmental Ltd. (2001)  
Reports 
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Appendix IV 
 

Extracts from REL (2006) & RGE (2007)Reports 
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Extracts from Arc Environmental Ltd. (2011 & 2013) 
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T: 0191 383 7381 
F: 0191 383 7382 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 
 

Arc Environmental Ltd 
The Rivergreen Centre 
Aykley Heads 
Durham 
DH1 5TS 

Our Ref: 10-626.01L 
Your Ref: 
 
Savile Developments Limited 
8 Royd Wells,  
Mirfield,  
West Yorkshire,  
WF14 9TD  
 
FAO: Mr. Ismail Adam 
 
2nd June 2011 
 
Dear Ismail, 
 
RE: Land off Caledonian Road, Savile Town, Dewsbury 
 
Further to our recent visit to the above mentioned site, please find attached the following: 
 

• Site Location Plan 
• Aerial Photograph 
• Trial Trench Location Plan 
• Trial Trench Record Sheets & Cross-Sections (including Photographic Record) 
• Laboratory Test Results 

 
As requested by Savile Developments Limited, a brief ground investigation has been carried out within the 
south-western corner of the above mentioned site, where it is proposed to construct a new retaining wall situated 
immediately adjacent to Caledonian Road. 
 
The intrusive investigation works, undertaken by Arc Environmental Limited, comprised the sinking of 4 no. 
mechanically excavated trial trenches (TT01, TT02, TT03 & TT03A), the locations of which are shown on the 
enclosed Trial Trench Location Plan.  It should be noted that this plan must be used for orientating purposes 
only, as the positions shown are approximate, and the plan is not to a standard scale. 
 
To aid in this assessment, each of the above trial trenches were positioned on or within close proximity to the 3 
no. retaining wall sections shown on the proposed Retaining Wall Adjacent Highway plan produced by the 
Consulting Engineer (Robinson Consulting Limited), with TT01 generally corresponding to Section 3-3, TT02 
generally corresponding to Section 2-2 & TT03 generally corresponding to Section 1-1. 
 
General site levels were also interpolated for each of the exploratory positions from the Topographical Survey 
Plan provided by the Consulting Engineer, to aid in correlating the ground conditions identified with Ordnance 
Datum (mAOD). 
 
1.0 Ground Conditions: 
 
For an accurate description of the ground conditions encountered at each investigation position, reference 
should be made to the enclosed trial trench record sheets and cross-sections.  It should be noted that there is 
always the possibility of variation in the ground conditions around and between the trial trench locations. 
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RE: Land off Caledonian Road, Savile Town, Dewsbury (Cont’d) 
 
1.0 Ground Conditions (Cont’d): 
 
During the intrusive works, a shallow service culvert was encountered below the former yard area initially 
targeted by TT03A, at a depth of c.0.40m bcgl.  In order to avoid damage to this feature TT03A was terminated 
and moved c.1m south.  This second trial trench was subsequently labeled as TT03. 
 
1.1 Soil Profile:-   
 
During the intrusive investigation works, an initial layer of topsoil was recorded at the locations of TT01 and 
TT02 to depths of between c.0.15m and c.0.40m below current ground levels (bcgl), whilst an initial layer of 
concrete and crushed gravel surfacing was noted at the location of TT03 (associated with historical yard area), to 
a maximum recorded depth of c.0.30m bcgl.  
 
At the location of TT03 a secondary layer of made ground, comprising disturbed gravelly sand, with sandstone 
cobbles, intermixed with light grey mudstone, was noted to c.1.10m bcgl. 
 
Underlying the initial made ground materials, a limited thickness of residual soil comprising brown slightly clayey 
gravelly sand, with many sandstone cobbles and boulders, was noted to depths of between c.1.50m and c.1.60m 
bcgl, below the area of the proposed retaining wall sections. These depths generally correspond to levels of 
c.66.34m AOD at the location of TT01 (Section 3-3), c.64.75m AOD at the location of TT02 (Section 2-2) and 
c.62.01m AOD at the location of TT03 (Section 1-1).     
 
As can be seen from the attached sections, the overall thickness of the residual soil deposits was noted to 
increase towards the base of the sloped areas targeted by TT01 & TT02, up to a maximum recorded depth of 
c.2.60m bcgl (TT01). 
 
Solid deposits generally comprising extremely weak to very weak grey mudstone inter-bedded with dark grey 
carbonaceous mudstone, were noted at the trial trench locations up to a maximum recorded depth of c.6.50m 
bcgl (TT01) and c.59.91m AOD (TT03).  Towards the base of TT03 medium strong sandstone deposits were 
also recorded up to a maximum recorded depth of c.4.10m bcgl (i.e. 59.49m AOD).   
 
At the locations of TT01 and TT02 bands of anthracitic black coal, with overlying bands of inter-bedded coal 
and carbonaceous mudstone, were also noted contained within the initial mudstone deposits, at depths of 
between c.2.50m to c.3.50m (TT02) and c.5.60m to c.6.40m bcgl (TT01).   
 
At the location of TT01 an initial shallow band of very weak black weathered coal was also noted from c.1.60m 
to c.1.90m bcgl.  However this band was noted to be tapering in thickness and was no longer evident c.2.00m 
from the site boundary.  
 
1.2 Groundwater:-   
 
No significant groundwater ingresses were noted within TT01 and TT02 during the intrusive works.  However 
the solid deposits at the location of TT01 were noted to become damp at c.3.90m, whilst a slight seepage and 
occasional pockets of standing water were observed from c.4.20m bcgl.   
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RE: Land off Caledonian Road, Savile Town, Dewsbury (Cont’d) 
 

1.0 Ground Conditions (Cont’d): 
 

1.2 Groundwater (Cont’d):-   
 

A water strike was also noted at the location of TT03 (sunk across the area of Section 1-1) at a depth of c.3.60m 
bcgl (i.e. c.59.91m AOD) contained at the boundary between the mudstone and sandstone deposits. 
 

Taking into account the above, it would be considered prudent to allow for the possible introduction of 
temporary pumping equipment, in order to take care of any future water ingresses, particularly during the wetter 
periods of the year. 
 
2.0 Laboratory Testing: 
 

Geotechnical testing was carried out in accordance with BS1377:1990:Parts 1-9, by Professional Soils Laboratory 
Limited (PSL) of Doncaster, South Yorkshire, unless otherwise stated (UKAS certification enclosed), and by 
Chemtech Environmental Limited of Consett, Co. Durham (UKAS certified). 
 

2.1   Determination of Liquid & Plastic Limits: 
 

Representative samples (3 no.) of the natural mudstone solid deposits, encountered within the trial trenches were 
tested in order to determine their liquid and plastic limits, so these materials might be classified. The results can 
be seen in Table 1 below and are also contained in the PSL Report no. PSL11/1095, a copy of which has been 
enclosed. 
 

Table 1 
Position Depth (m) M/C (%) LL PL PI Class % Passing 425µm Sieve 

TT01 3.50-3.70 11 47 22 25 CI 76 
TT02 3.60-3.90 18 33 17 16 CL 91 
TT03 2.20-2.60 13 35 18 17 CL 86 

M/C = Moisture Content,   LL = Liquid Limit,   PL = Plastic Limit,   PI = Plasticity Index, NP = Non plastic. 
 

From the results it can be seen that the samples tested are generally of an inorganic nature, and when plotted on 
the plasticity chart, fall within the low and intermediate plasticity ranges, and from the resulting plasticity indices, 

display a low shrinkage and swelling potential when taking into account the amount passing the 425µm sieve. 
 

2.2  Determination of pH & SO4:- 
 

Representative samples of the residual soil, mudstone and banded coal / carbonaceous mudstone recovered 
from the trial trenches, were tested in order to determine their acidic (pH) and soluble sulphate (SO4) levels. The 
results are shown in Table 2 below and are also contained within the Chemtech Environmental Limited 
Analytical Report (Ref no: ARC/42468) a copy of which is enclosed. 
 
Table 2 

Position Depth (m) SO4(mg/l) pH value Design SO4 Class ACEC Class 
TT01 0.40-0.80 <10 6.6 DS-1 AC-1  
TT01 4.60-4.80 20 5.8 DS-1 AC-1  
TT03 1.90-2.00 38 5.2 DS-1 AC-2z 

ACEC = Aggressive Chemical Environment for Concrete site classification (for natural ground locations). 
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RE: Land off Caledonian Road, Savile Town, Dewsbury (Cont’d) 
 
2.0 Laboratory Testing (Cont’d): 
 
2.2  Determination of pH & SO4 (Cont’d):- 
 
From these results it can be seen that the pH values for the samples tested ranged from 5.2 to 6.6, and the 
amount of soluble sulphate present falls within the negligible range (<500mg/l).  Therefore, in accordance with 
BRE Special Digest 1: 2005, the site can be given a classification of Class DS-1. 
 
When considering the nature of the materials tested and assuming mobile groundwater the assessment of the 
Aggressive Chemical Environment for Concrete (ACEC), is AC-2z, due to the occasional acidity of the deposits 
tested (i.e. banded carbonaceous mudstone and coal).  
 
2.3  Determination of Calorific Value:- 
 
Representative samples of the natural mudstone and anthracitic coal deposits encountered within TT01 were 
tested to determine their calorific values, which are used to assess their potential for combustibilty.  The results 
obtained are included in the Chemtech Environmental Analytical Test Report No. ARC/42468, a copy of which 
is enclosed. 
 
The results of the tests undertaken on the sample of mudstone tested from TT01 revealed a calorific value of 
103kJ/kg and as such do not represent a risk from combustability.   
 
However, the sample of anthracitic coal tested from TT01 (at a depth of between c.6.00m to c.6.20m bcgl) 
revealed a calorific value of 25713kJ/kg, and as such represents a high risk of combustability, in accordance with 
ICRCL 61/84 ‘Notes on the fire hazards of contaminated land’. 
 
From these results it can be seen that whilst mudstone solid deposits identified within the trial trenches do not 
represent a potential risk, potentially combustible materials are present at depth below the site, primarily 
associated with the recorded bands of anthracitic coal. 
 
In accordance with ICRCL 61/84 potentially combustable materials should be overlain by a minimum c.>1m 
thickness of non-combustible material, in order to isolate these materials from potential ignition at the surface.   
 
In addition, due to the nature of the identified coal deposits, combined with the overall combustability potential, 
it is also recommended that proposed foundations be either based a minimum of c.1m above the identified 
combustable materials or sunk down through these deposits, thereby negating any potential risk. 
 
3.0 Conclusions and Recommendations: 
 
When considering the proposed retaining structures, the Retaining Wall Adjacent Highway plan provided by 
Robinson Consulting Engineers, indicates that the proposed sections are to be based at depths of c.61.50m 
(Section 1-1, corresponding to TT03), c.62.00m (Section 2-2, corresponding to TT02) and c.62.50m AOD 
(Section 3-3, corresponding to TT01). 
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RE: Land off Caledonian Road, Savile Town, Dewsbury (Cont’d) 
 
3.0 Conclusions and Recommendations (Cont’d): 
 
From the findings of the intrusive works, this would result in the formation levels of the proposed retaining 
structures being based within wholly within mudstone solid deposits at the locations of Section 1-1 (TT03) and 
Section 2-2 (TT02), where a maximum allowable bearing pressure of 200kN/m2 is available at the location of 
Section 1-1 and 300kN/m2 at the location of Section 2-2.   
 
However, at the location Section 3-3 (TT01) the proposed formation level (c.62.50m AOD) would result in 
footings being based within close proximity to the identified coal deposits at this location (i.e. to within c.0.35m), 
which were recorded at a depth of c.62.14m AOD, thereby potentially increasing the risk from combustability. 
 
In order to negate against any potential risk it is recommended that the formation level for this section of the 
proposed retaining wall be extended down through the identified coal deposits, and based wholly within the 
underlying carbonaceous mudstone deposits, recorded at a depth of c.61.50m AOD, where a maximum 
allowable bearing pressure of 300kN/m2 is available.  
 
For retaining wall design purposes the critical internal angle of friction (ø’crit) is typically 28 degrees for weak 
mudstone, however in this instance it is recommended that a conservative critical internal angle of friction (ø’crit) 
of 27 degrees be utilised, to account for the weathered nature of the deposits encountered (decomposed to clay 
sized fragments) and the results of the Plasticity Indices. For the initial sand residual soil deposits a critical 
internal angle of friction (ø’crit) value of 32 degrees can be adopted. 
 
I trust the attached information is to your satisfaction. If you require any further information or clarification, 
please do not hesitate to contact me. 
 
Yours Sincerely 
 

 
………………………………………………… 
For and on behalf of Arc Environmental Ltd 
Nicola Watson 
Geotechnical Engineer 





















Very weak thinly bedded grey discoloured MUDSTONE, with orange brown (iron) staining on
fracture and bedding surfaces (UPPER COAL MEASURES).4.80 from c.4.80m..becomes thinly interbedded with very weak dark grey carbonaceous
MUDSTONE.

No

from c.3.20m..becomes very weak.

Extremely weak light brown MUDSTONE, discoloured and slightly disintegrated (recovered as
sandy gravel sized fragments) (UPPER COAL MEASURES).

Extremely weak light grey silty MUDSTONE, very thinly interbedded with very weak black
COAL and extremely weak dark grey carbonaceous MUDSTONE (UPPER COAL
MEASURES).

Extremely weak light grey silty MUDSTONE, slightly disintegrated (UPPER COAL
MEASURES).

Very weak black weathered COAL, with very thin bands of dark grey carbonaceous
MUDSTONE (UPPER COAL MEASURES).

Brown slightly clayey gravelly fine to medium SAND, with many sandstone cobbles and
boulders.  Gravel consists of sandstone (RESIDUAL SOIL).
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Unmanaged vegetation over TOPSOIL, with many roots (TOPSOIL).

B2

B7

B10.40-0.80

1.90-2.20

3.20

2.70-4.50

2.20-2.70
1.90-2.20
1.60-1.90

0.15-1.60
0.00-0.15

B6

4.60-4.80

B85.00-5.20

Arc Environmental Limited

GENERAL
REMARKS

Savile Developments Ltd
CAT 320

All dimensions in metres
Scale 1:68.75

Project

WATER:  Becomes damp at
3.90m.  Occasional
seepages and pockets of
standing water noted from
c.4.20m.
ORIENTATION: NE-SW.
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5.80-6.40
5.60-5.80 B9

6.00-6.20 B10
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DESCRIPTION

5.60-5.80
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Extremely weak weathered black COAL, thinly interbedded with extremely weak dark grey
carbonaceous MUDSTONE, slightly disintegrated (UPPER COAL MEASURES).
Very weak anthracitic black COAL (UPPER COAL MEASURES).
Very weak dark grey and light grey carbonaceous MUDSTONE, with occasional very thin
COAL bands and inclusions (UPPER COAL MEASURES).
Trial trench complete at 6.50m.
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Land adjacent to Caledonian Road, Savile Town, Dewsbury
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Very weak thinly bedded light grey discoloured MUDSTONE, with orange brown (iron) staining
on bedding surfaces (UPPER COAL MEASURES)

TRIAL PIT No

Trial trench complete at 5.30m.

from c.4.20m..becomes weak and increasingly difficult to excavate using CAT 320.
from c.3.70m..no carbonaceous MUDSTONE bands.

Extremely weak light grey and orange slightly disintegrated MUDSTONE, with occasional thin
very weak dark grey carbonaceous MUDSTONE bands (recovered as gravel sized fragments)
(UPPER COAL MEASURES).

Very weak anthracitic black COAL, with occasional very thin black carbonaceous MUDSTONE
bands (UPPER COAL MEASURES).

Extremely weak dark grey / black carbonaceous MUDSTONE, very thinly interbedded with
extremely weak weathered COAL (UPPER COAL MEASURES).

Extremely weak light grey and orange silty MUDSTONE, disintegrated (UPPER COAL
MEASURES).

Orange brown very gravelly fine to medium SAND, with roots and many sandstone cobbles and
boulders.  Gravel consists of sandstone (RESIDUAL SOIL).
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Medium strong bedded light yellow micaceous fine to medium SANDSTONE, with orange
brown (iron) staining on bedding and fracture surfaces (excavated in tabular blocks) (UPPER
COAL MEASURES).
Trial pit complete at 4.10m.

D

Extremely weak light yellow and grey MUDSTONE, slightly disintegrated (UPPER COAL
MEASURES).

Extremely weak dark grey / black carbonaceous MUDSTONE, very thinly interbedded with
extremely weak weathered COAL (UPPER COAL MEASURES).

Extremely weak light grey and orange slightly disintegrated MUDSTONE (UPPER COAL
MEASURES).

Brown slightly clayey gravelly fine to medium SAND, with many sandstone cobbles and
boulders.  Gravel consists of sandstone (RESIDUAL SOIL).

Disturbed yellow brown gravelly sand, with sandstone cobbles and boulders, intermixed with
light grey and orange mudstone (MADE GROUND).  Disused drain encountered at 1.10m.

Dark grey / black carbonaceous mudstone gravel (MADE GROUND).

Concrete with underlying gravel sub-base (former access road) and crushed concrete, dolomite
and brick surfacing (MADE GROUND).
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0.10-0.30 B1
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0.40

Concrete with underlying gravel sub-base (former access road) and crushed concrete, dolomite
and brick surfacing (MADE GROUND).

Trial trench terminated at 0.40m as uncovered service culvert within western face of trench (cast
iron pipe visible at base of culvert) - noted to trend E-W below the existing yard area and also
extend below adjacent Caledonian Road.  To avoid potential damage trial trench location moved
c.1m south - see TT03A for further detail.
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T: 0191 378 6380 
F: 0191 378 0494 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 
 

Arc Environmental Ltd 
Solum House 
Unit 1 Elliott Court 
St Johns Road 
Meadowfield 
Durham 
DH7 8PN 

By Email & Post 
 
Our ref: 11-183.04L 
 
Michael Naughton 
One 17 (Structural Design) Limited 
The Dyehouse 
Armitage Bridge, Huddersfield 
HD4 7PD 
 
22nd January 2013 
 
Michael, 
 
Re: Proposed Site Redevelopment, Land adjacent to Caledonian Road / The Sidings, Dewsbury 
 
We have pleasure in providing you with our supplementary geotechnical ground investigation report, to allow 
you to move forward with the proposed Health Centre development. The information contained within this 
report should be read in conjunction with documents previously produced for this development site by 
Robinson Environmental Limited, Robinson Geo Engineering & Arc Environmental Limited. 
 
1.0   Introduction:- 
 
Arc Environmental Limited was commissioned by One 17 (Structural Design) Limited of Armitage Bridge, 
Huddersfield, West Yorkshire on behalf of their client Savile Developments Limited to undertake a program of 
supplementary geotechnical ground investigation works over a parcel of undeveloped land located adjacently 
south-east of The Sidings, and north-east of Caledonian Road located within the Savile Town area of 
Dewsbury, West Yorkshire. The supplementary geotechnical intrusive investigation works undertaken by Arc 
Environmental Limited comprised the sinking of 4 no. cable percussive boreholes, labelled CP’s 1 – 4, 
accompanied by the sinking of 1 no. rotary cored borehole, labelled RBH3 which commenced at the basal 
depth of CP3. Cable percussive boreholes labelled CP1 & CP2 targeted the footprint of the proposed Health 
Centre development, whilst CP3 & CP4 targeted an infilled railway cutting which crosses the site which lies 
below proposed car parking bays and access road. All of the exploratory positions can be seen on the 
borehole location plan attached and this plan should be used for orientating purposes only, as the positions 
shown are approximate and the plan is not to a standard scale. The positions were marked out from a line of 
sight off The Sidings at locations determined by One 17 (Structural Design) Limited to target the above 
features and locations. 
 
2.0   Ground Conditions:- 
 
For an accurate description of the ground conditions encountered at the borehole locations created by Arc 
Environmental Limited, reference should be made to the borehole record sheets attached. It should be noted 
that there is always the possibility of variation in the ground conditions around and between the borehole 
locations. A summary of the soil and groundwater profile for the borehole locations can be seen in Table 1 on 
the following page. 
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Re: Proposed Site Redevelopment, Land adjacent to Caledonian Road / The Sidings, Dewsbury 
(Cont’d) 
 
2.0   Ground Conditions (Cont’d):- 
 
Attendance on site to undertake the cable percussive boreholes occurred on the 18th September 2012. 
However, due to the sites sloping topography, coupled with the presence of large stockpiles and soft / wet 
surface conditions a JCB type excavator had to be employed to manoeuvre the drilling equipment to each 
borehole location. As a result of these difficult conditions the cable percussive drilling works were did not 
commence until the 19th September 2012. Rotary coring was undertaken at the location of CP3 on the 25th 
September 2012. Site photographs were taken during our initial visit and these can be seen attached. 
 
Table 1 

Type of strata Depths recorded Description 
 

MADE GROUND: 
(Variable) 

 

 
From 0.00m 

up to 
c.1.45m to c.9.70m 

 

 
Made ground was recorded at all four cable 

percussive borehole locations and comprised a 
mixture of dark brown disturbed clay and mudstone 
containing occasional fragments of brick through to 
sandstone and brick rubble. Occasional pieces of 
timber were noted within the upper levels at the 

location of CP3. 
 

CP1 & CP2 which were sunk on the northern extreme 
of the proposed building footprint recorded made 

ground to a maximum depth of c.2.10m (CP2). The 
made ground deposits extended to greater depths 
while trending towards the infilled railway cutting 

(within the proposed car parking bays and access 
road). 

 
 

BEDROCK DEPOSITS: 
(Carboniferous Coal 

Measures) 

 
From c.1.45m to 

c.9.70m  
up to 

c.5.40m to c.16.50m 
 

 
Below the made ground deposits natural bedrock was 

recorded comprising mainly of MUDSTONE and 
SILTSTONE. A thin intact COAL seam (c.0.35m) was 
recorded towards the basal depth of CP3 at a depth 

of c.9.70m. 
 

 
Rotary coring was undertaken from the base of CP3 in order to recover intact rock cores to allow for a more 
accurate assessment of the underlying geology. The borehole was extended to a maximum depth of 
c.16.50m.  
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Re: Proposed Site Redevelopment, Land adjacent to Caledonian Road / The Sidings, Dewsbury 
(Cont’d) 
 
2.0   Ground Conditions (Cont’d):- 
 
Upon completion of the borehole, the recovered cores were subsequently logged to assess their engineering 
properties by an experienced Engineering Geologist, with values of Total Core Recovery (TCR), Solid Core 
Recovery (SCR) and Rock Quality designation (RQD) being calculated. These values are displayed 
numerically on the borehole record sheet for RBH3 and photographs of the recovered cores were also taken 
and these can be seen attached. The TCR values recorded within the boreholes varied from 67% up to 85%, 
whilst the SCR values varied from 19% up to 37%.  
 
In order to obtain the RQD values for the cores recovered, the combined length of all solid core pieces which 
are greater than 100mm in length are determined and expressed as a percentage against the total length of 
core run. This gives an indication of the quality of a rock mass, with RQD values greater than 90% being 
regarded as generally very good, 75% to 90% as good, 50% to 75% as fair, 25% to 50% as poor, and less 
than 25% as very poor.  
 
RQD values of between 7% up to 25% were recorded for the siltstone deposits encountered at RBH3, 
generally indicating very poor, bordering a poor rock mass with an overall average RQD value of 14% (poor) 
being calculated. 
 
3.0   Groundwater:- 
 
A slight ingress of water was recorded at the location of CP3 from a depth of c.2.20m, within sandstone 
rubble type deposits. The water ingress experienced at this location is likely to be a result of trapped surface 
water infiltration. The remaining boreholes were noted to be dry during the period of investigation.  
 
Water ingresses may therefore occur within shallow construction related excavations, particularly where 
made ground deposits are penetrated and as a result it would be prudent to allow for the introduction of 
temporary groundwater control techniques (i.e. pumping equipment), in order to take care of any localised 
ingresses of groundwater which may occur during the construction period, especially during the wetter 
periods of the year.   
 
4.0   Insitu Testing:- 
 
4.1   Insitu Standard Penetration Tests (SPT):- 
 
Standard penetration tests and cone penetration tests were carried out within the cable percussive boreholes 
with the use of either a normal split spoon sampler, or a 60o solid cone in order to determine the relative 
strength and density of the variable deposits encountered. The results are shown as uncorrected ‘N’ values 
on the graphic borehole record sheets, adjacent to the appropriate sample level. The results are summarised 
in Table 2 on the following page.  
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Re: Proposed Site Redevelopment, Land adjacent to Caledonian Road / The Sidings, Dewsbury 
(Cont’d) 
 
4.0   Insitu Testing (Cont’d):- 
 
4.1   Insitu Standard Penetration Tests (SPT) (Cont’d):- 
 
Table 2 

Type of strata Range of SPT ‘N’ vales 
Made ground 18 up to 75 blows for limited penetration – equates to medium dense, 

dense and very dense / hard strata 
Natural bedrock deposits 
(mudstone and siltstone) 

22 up to 75 blows for limited penetration – equates to medium dense, 
dense and very dense / hard strata 

 
5.0   Laboratory Testing:- 
 
All geotechnical testing was carried out in accordance with BS1377:1990:Parts 1-9 by Professional Soils 
Laboratory Limited (PSL) of Doncaster, South Yorkshire and Chemtech Environmental Limited of Consett, 
Co. Durham. 
 
5.1   Determination of pH & SO4:- 
 
Eleven representative samples of the variable deposits encountered within the cable percussive boreholes 
were tested in order to determine their acidic (pH) and soluble sulphate (SO4) levels.  The results are shown 
in Table 3 below and are also contained in the Chemtech Environmental Analytical Report, ref no: 46200 a 
copy of which can be seen attached.  
 
Table 3 

BH 
Position 

Depth (m) pH SO4(mg/l) Design SO4 
Class 

ACEC Class Strata Type 

CP1 0.50 7.9 201 DS-1 AC-1 Made ground 
CP1 1.50-2.50 7.7 81 DS-1 AC-1 Mudstone 
CP2 0.50 9.6 278 DS-1 AC-1 Made ground 
CP2 2.50-3.00 7.2 32 DS-1 AC-1 Mudstone 
CP3 0.30 8.1 191 DS-1 AC-1 Made ground 
CP3 2.20 8.6 16 DS-1 AC-1 Made ground 
CP3 3.20-5.00 9.9 63 DS-1 AC-1 Made ground 
CP3 7.50-9.00 7.8 1754 DS-3 AC-3 Made ground 
CP3 9.70-10.00 7.9 356 DS-1 AC-1 Coal 
CP4 3.00 8.0 299 DS-1 AC-1 Made ground 
CP4 7.60-8.10 8.6 141 DS-1 AC-1 Siltstone 
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Re: Proposed Site Redevelopment, Land adjacent to Caledonian Road / The Sidings, Dewsbury 
(Cont’d) 
 
5.0   Laboratory Testing (Cont’d):- 
 
5.1   Determination of pH & SO4 (Cont’d):- 
 
The pH values obtained for the variable deposits tested range from 7.8 to 9.9 and the amount of soluble 
sulphate present for the majority of the samples fall below the negligible threshold value of 500mg/l. 
However, a soluble sulphate level of 1754mg/l has been recorded for a sample of made ground recovered 
from a depth of c.7.50m – c.9.00m at the location of CP3, which is located within the former infilled railway 
cutting.   
 
In accordance with BRE Special Digest 1: 2005 (3rd Edition) where foundations are to be constructed outwith 
the infilled railway cutting a design class of DS-1 AC-1 can be considered. Based on the results of the soils 
taken from CP1 & CP2 this design class will apply to foundations constructed for the proposed Health Centre 
development. 
 
Based on the results of the samples taken at depth within CP3 a design class of DS-3 AC-3 should be 
considered where foundations are to be placed within these deposits.  
 
5.2   Determination of Liquid & Plastic Limits:- 
 
Three representative samples of the natural mudstone deposits encountered within the cable percussive 
boreholes were tested in order to determine their liquid and plastic limits, so these materials might be 
classified. The results are shown in Table 4 below and are also contained in the Professional Soils 
Laboratory Analytical Report, ref no. PSL12/3325 a copy of which can be seen attached. From the results it 
can be seen that the samples tested are of an inorganic nature and when plotted on the plasticity chart fall 
within the intermediate plasticity range and from the resulting plasticity indices the samples tested have a low 
volume change potential when taking into account the amount passing the 425µm sieve.  
 
Therefore, it can be seen that the natural mudstone deposits tested are unlikely to undergo significant 
changes in volume, if large changes in their natural moisture content were to occur due to seasonal 
variations or the like, and therefore if new foundations are to be based within these materials, it is 
recommended that they are taken down to a minimum depth of 0.75m below finished ground levels.  
 
Table 4 

BH 
Position 

Depth(m) M/C (%) LL PL PI Class %Passing 425µm Sieve 

CP1 1.50-2.50 17 35 17 18 CI 82 
CP2 1.50-2.00 21 37 17 20 CI 70 
CP3 1.20 20 39 18 21 CI 61 

M/C = Moisture Content,   LL = Liquid Limit,   PL = Plastic Limit,   PI = Plasticity Index 
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Re: Proposed Site Redevelopment, Land adjacent to Caledonian Road / The Sidings, Dewsbury 
(Cont’d) 
 
5.0   Laboratory Testing (Cont’d):- 
 
5.2   Determination of Liquid & Plastic Limits (Cont’d):- 
 
An increase in this minimum depth will be required, where made ground is encountered >0.75m in thickness 
is present and also if the proposed building is within close proximity to existing or envisaged vegetation. 
Reference should be made to BS5837: 2012, “Trees in Relation to Construction”. 
 
5.3   Determination of Unconfined Compressive Strength (UCS):- 
 
Three representative samples of intact rock were forwarded on to the laboratory for subsequent compressive 
strength testing. The unconfined uniaxial compressive strengths of the siltstone deposits were determined in 
the laboratory on selected samples of core taken from the rotary cored borehole. A summary of the UCS 
tests can be seen in Table 5 below and are also contained in the Professional Soils Laboratory Analytical 
Report, ref no. PSL12/3727 a copy of which can be seen attached.   
 
Table 5 

BH 
Position 

Depth (m) Type of strata Diameter 
(mm) 

Length 
(mm) 

Load 
failure 
(kN) 

Maximum compressive 
strength (MPa) 

RBH3 12.80 Siltstone 73.0 199.1 134.0 20.6 (Moderately strong) 
RBH3 13.50 Siltstone 73.0 160.8 100.0 19.1 (Moderately strong)  
RBH3 15.20 Siltstone 73.0 69.20 113.0 2.6 (Weak) 

 
The results obtained for the natural siltstone deposits range from 2.6MPa up to 20.6MPa equating to weak 
and moderately strong rock.  
 
6.0   Foundation Options / Recommendations:- 
 
Based on the ground conditions identified at the location of CP1 & CP2 it is anticipated that the location of 
the footprint of the proposed Health Centre development will be underlain by made ground deposits ranging 
in type and thickness. The made ground deposits were noted to be medium dense in nature and extended to 
depths ranging from between c.1.45m (CP1) and c.2.10m (CP2) before encountering natural bedrock 
deposits. 
 
Due to the presence of made ground, foundations for the proposed Health Centre will need to extend beyond 
this layer and based wholly within the underlying natural mudstone (bedrock) deposits. This will require the 
creation of either pad, deep strip or trenchfill foundations which can be designed to a maximum allowable 
bearing pressure not to exceed 300kN/m2. 
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Re: Proposed Site Redevelopment, Land adjacent to Caledonian Road / The Sidings, Dewsbury 
(Cont’d) 
 
6.0   Foundation Options / Recommendations (Cont’d):- 
 
Piled foundations will need to be utilised for future developments positioned over the infilled railway cutting 
where made ground deposits have been identified to a depth of c.9.70m. Due to the numerous types of pile, 
and methods of installation available, the information contained within this report, should be passed onto 
specialist piling contractors, so they could design and price a suitable scheme, particularly as a detailed pile 
design lies outwith the scope of this report. 
 
The proposed car parking area and access road associated with the Health Centre development is situated above 
the infilled railway cutting. Based on the type and nature of the made ground deposits recorded at the location of 
CP3 and CP4, the made ground deposits are likely to achieve insitu CBR values of at least 3%. However, this is 
simply an estimation and therefore we would recommend that once all of the required site preparation works have 
been completed for both the Health Centre development and the remainder of the site a series of insitu CBR tests 
are undertaken. This will allow accurate road / pavement designs to be completed. 
  
For future site works, adequate lateral trench support will be required for excavations, in order to prevent 
trench wall collapse or over excavations, as well as to create a safe working environment below a depth of 
1.20m, and any excavations on this site should remain open for as short a period as possible, since some of 
these materials may be susceptible to deterioration, if left open to the natural elements for any significant 
period of time. Reference to CIRIA Report 97 1992 ‘Trenching Practice – Second Edition’ would be beneficial 
to establish a suitable means of support or battering of excavation sides during construction. It is also 
recommended for any new developments, adequate surface drainage should be designed and installed by a 
competent contractor, in order to prevent surface water ‘ponding’ or collection, during and post construction, 
particularly where the existing surface drainage system is disrupted or damaged. It is also recommended for 
any new developments, adequate surface drainage should be designed and installed by a competent 
contractor, in order to prevent surface water ‘ponding’ or collection, during and post construction, particularly 
where the existing surface drainage system is disrupted or damaged. 
 
The information contained within this report relates only to those portions of the site where the Health Centre 
and Plots TH1, TH2 & TH3 are to be constructed. This equates to a small portion of the overall site area and 
as such the contents of this report should not be used to assist in foundation designs elsewhere on the site.   
 
We trust the contents of this report is to your satisfaction and if you require any further information or 
clarification please do not hesitate to contact us.   
 
Yours sincerely, 
 
......................................................................... 
For and on behalf of Arc Environmental Limited 
Terry McMenam BSc (Hons) CEnv CSci MIEnvSc FGS MCMI MIoD 
Director 
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3.50-4.50 B
3.50-3.95 SPT N=33

4.50-4.95 SPT N=57

5.20-5.40 SPT 75
blows

Depth W
at

er

Legend
Depth

ToFromCasing
Depth Dia. mm

Water
Dpt

1  of  1

Test
Result

Date

DESCRIPTION

Boring Progress and Water Observations Chiselling Water Added
ToFromHours

BOREHOLE No

(Thick-
ness)

Reduced
Level

BOREHOLE LOG

STRATASAMPLES & TESTS

DepthTime

Type
No G

eo
lo

gy
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ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Cable percussive

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

CP1

Sheet

WATER: Borehole
remained dry during the
investigation period.

Date

Logged By
RD

Client Method/
Plant Used

19-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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2.10

4.00

5.40

(2.10)

(1.90)

(1.40)

3.00 150mm19-09-12 5.25.40 5.40 0.5hr00.00

Medium dense dark brown disturbed claybound mudstone with
occasional fragments of brick (MADE GROUND).

Dense dark grey weathered MUDSTONE (CARBONIFEROUS
COAL MEASURES).

Very dense / hard light grey weathered SILTSTONE
(CARBONIFEROUS COAL MEASURES).

0.50 D

1.50-2.00 B
1.50-1.95 SPT N=27

2.10 D

2.50-3.00 B

3.00-3.45 SPT N=40

4.00-4.50 D
4.00-4.45 SPT N=50

5.00-5.20 SPT 75
blows

5.20-5.40 SPT 75
blows

Depth W
at

er

Legend
Depth

ToFromCasing
Depth Dia. mm

Water
Dpt

1  of  1

Test
Result

Date

DESCRIPTION

Boring Progress and Water Observations Chiselling Water Added
ToFromHours

BOREHOLE No

(Thick-
ness)

Reduced
Level

BOREHOLE LOG

STRATASAMPLES & TESTS

DepthTime

Type
No G

eo
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gy
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ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Cable percussive

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

CP2

Sheet

WATER: Borehole
remained dry during the
investigation period.

Date

Logged By
RD

Client Method/
Plant Used

19-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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2.15

3.05

4.80

(2.15)

(0.90)

(1.75)

Medium dense dark brown disturbed clay mudstone and sandstone
with occasional fragments of brick and pieces of timber (MADE
GROUND).

Dense and very dense sandstone rubble (MADE GROUND).

Initially dense becoming medium dense brick rubble (MADE
GROUND).

Dense dark brown disturbed claybound mudstone and sandstone with
occasional fragments of brick (MADE GROUND).

0.30 D

1.20 B
1.20-1.65 SPT N=18

2.20-2.65 CPT N=37
2.20 D

2.90-3.10 CPT 75
blows

3.20-5.00 B
3.20-3.65 CPT N=32

4.20-4.65 CPT N=26

Depth W
at

er

Legend
Depth

ToFromCasing
Depth Dia. mm

Water
Dpt

1  of  2

Test
Result

Date

DESCRIPTION

Boring Progress and Water Observations Chiselling Water Added
ToFromHours

BOREHOLE No

(Thick-
ness)

Reduced
Level

BOREHOLE LOG

STRATASAMPLES & TESTS

DepthTime

Type
No G

eo
lo

gy
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kf
ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Cable percussive

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

CP3

Sheet

WATER: Slight ingress of
water recorded at a depth of
c.2.20m. Borehole dry upon
completion.

Date

Logged By
RD

Client Method/
Plant Used

19-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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9.25

9.70

10.05

10.50

(4.45)

(0.45)

(0.35)

(0.45)

9.00 150mm19-09-12 10.310.50 10.50 0.5hr00.00

Dense dark brown disturbed claybound mudstone and sandstone with
occasional fragments of brick (MADE GROUND). (continued)

Dense dark brown and grey disturbed mudstone (MADE GROUND).

Black COAL (CARBONIFEROUS COAL MEASURES).

Very dense / hard light grey weathered SILTSTONE
(CARBONIFEROUS COAL MEASURES).

6.00-7.50 B
6.00-6.45 CPT N=31

7.50-9.00 B
7.50-7.95 SPT N=35

9.00-9.70 B
9.00-9.45 SPT N=32

9.70-10.00 B

10.00-
10.40

SPT 75
blows

10.40-
10.50

SPT 75
blows

Depth W
at

er

Legend
Depth

ToFromCasing
Depth Dia. mm

Water
Dpt

2  of  2

Test
Result

Date

DESCRIPTION

Boring Progress and Water Observations Chiselling Water Added
ToFromHours

BOREHOLE No

(Thick-
ness)

Reduced
Level

BOREHOLE LOG

STRATASAMPLES & TESTS

DepthTime

Type
No G

eo
lo

gy
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ac

kf
ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Cable percussive

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

CP3

Sheet

WATER: Slight ingress of
water recorded at a depth of
c.2.20m. Borehole dry upon
completion.

Date

Logged By
RD

Client Method/
Plant Used

19-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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(7.60)

Dense dark brown disturbed clay and mudstone with occasional
fragments of brick (MADE GROUND).

1.00 D

2.00-2.45 CPT N=17

3.00 D

4.00-4.45 CPT N=25

5.00 D

Depth W
at

er

Legend
Depth

ToFromCasing
Depth Dia. mm

Water
Dpt

1  of  2

Test
Result

Date

DESCRIPTION

Boring Progress and Water Observations Chiselling Water Added
ToFromHours

BOREHOLE No

(Thick-
ness)

Reduced
Level

BOREHOLE LOG

STRATASAMPLES & TESTS

DepthTime

Type
No G

eo
lo

gy

In
st
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ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Cable percussive

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

CP4

Sheet

WATER: Borehole
remained dry during the
investigation period.

Date

Logged By
RD

Client Method/
Plant Used

19-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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7.60

8.10

(0.50)

7.50 150mm19-09-12 88.10 8.10 0.5hr00.00

Dense dark brown disturbed clay and mudstone with occasional
fragments of brick (MADE GROUND). (continued)

Very dense / hard light grey weathered SILTSTONE
(CARBONIFEROUS COAL MEASURES).

6.00-6.45 CPT N=32

7.00 D

7.60-8.10 B
7.60-7.90 SPT 75

blows
8.00-8.10 SPT 75

blows

Depth W
at

er

Legend
Depth

ToFromCasing
Depth Dia. mm

Water
Dpt

2  of  2

Test
Result

Date

DESCRIPTION

Boring Progress and Water Observations Chiselling Water Added
ToFromHours

BOREHOLE No

(Thick-
ness)

Reduced
Level

BOREHOLE LOG

STRATASAMPLES & TESTS

DepthTime

Type
No G

eo
lo

gy

In
st
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m
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t/

B
ac

kf
ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Cable percussive

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

CP4

Sheet

WATER: Borehole
remained dry during the
investigation period.

Date

Logged By
RD

Client Method/
Plant Used

19-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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(10.50)

Rotary coring commenced from the
base of CP3 at a depth of c.10.50m.
Please refer to borehole record sheet
reference CP3 for strata details from
ground level to c.10.50m.

DESCRIPTION

Drilling Progress and Water Observations
Date Time

Red'cd
Level DetailDiscontinuities

(SPT)
Fracture
Spacing

Strike Standing
Water From

Date Main

TCR
(SCR)
RQD

1
  of  3

DRILLHOLE LOG

Casing Core Dia
mm

(Thick-
ness)

Depth

To Type Returns
Rotary Flush

DRILLHOLE No

Legend

Depth

Depth

RUN DETAILS STRATA

G
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gy
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ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Rotary Coring

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

RBH3

Sheet

Date

Logged By
MPB

Client Method/
Plant Used

25-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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10.50

12.0012.00

(1.50)

Rotary coring commenced from the
base of CP3 at a depth of c.10.50m.
Please refer to borehole record sheet
reference CP3 for strata details from
ground level to c.10.50m. (continued)

Open hole rotary drilling from
c.10.50m to c.12.00m.

DESCRIPTION

Drilling Progress and Water Observations
Date Time

Red'cd
Level DetailDiscontinuities

(SPT)
Fracture
Spacing

Strike Standing
Water From

Date Main

TCR
(SCR)
RQD

2
  of  3

DRILLHOLE LOG

Casing Core Dia
mm

(Thick-
ness)

Depth

To Type Returns
Rotary Flush

DRILLHOLE No

Legend

Depth

Depth

RUN DETAILS STRATA

G
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ill

Co-Ordinates ()Job No

Project

Contractor

Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Rotary Coring

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

RBH3

Sheet

Date

Logged By
MPB

Client Method/
Plant Used

25-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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12.30

12.60

13.00

16.50

12.00 - 12.30 Non-intact.

12.30 - 12.60 Fractures are closely
spaced sub horizontal undulating
rough open to tight with silt sized
infill.
12.60 - 13.00 Non-intact.

13.00 - 13.50 Fractures are closely
spaced sub horizontal undulating
rough and open with silt sized infill.

13.50 - 15.00 Fractures are closely
spaced sub horizontal undulating
rough and open with silt sized infill.
13.80 - 13.95 1 no. impersistent sub
vertical planar rough and tight
fracture.

15.00 - 15.10 1 no. impersistent sub
vertical planar rough and tight
fracture.
15.00 - 16.50 Fractures are closely
spaced sub horizontal undulating
rough open to tight with silt sized
infill.
15.30 - 15.40 1 no. impersistent sub
vertical planar rough and tight with
silt sized infill fracture.
15.40 - 15.45 Non-intact.

16.40 - 16.50 1 no. impersistent sub
vertical planar rough and tight with
silt sized infill fracture.

13.50

15.00

16.50

Non-intact

10

Non-intact

6

8

Non-intact

5

85
(37)
25

67
(23)
11

67
(19)

7

(0.30)

(0.30)

(0.40)

(3.50)

Grey highly weathered SILTSTONE.
Generally recovered as clayey gravel
(CARBONIFEROUS COAL
MEASURES).
Weak to medium strong grey
SILTSTONE. Occasional dark grey
staining noted on all surfaces
(CARBONIFEROUS COAL
MEASURES).
Grey weathered SILTSTONE.
Generally recovered as clayey gravel
(CARBONIFEROUS COAL
MEASURES).
Weak to medium strong grey
SILTSTONE with occasional iron
brown staining noted on several
surfaces (CARBONIFEROUS COAL
MEASURES).

DESCRIPTION

Drilling Progress and Water Observations
Date Time

Red'cd
Level DetailDiscontinuities

(SPT)
Fracture
Spacing

Strike Standing
Water From

Date Main

TCR
(SCR)
RQD

3
  of  3

DRILLHOLE LOG

Casing Core Dia
mm

(Thick-
ness)

Depth

To Type Returns
Rotary Flush

DRILLHOLE No

Legend

Depth

Depth

RUN DETAILS STRATA
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Project
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Land adjacent to Caledonian Road / The Sidings, Dewsbury

11-183

All dimensions in metres
Scale 1:37.5 Rotary Coring

One 17 (Structural
Design) Ltd

GENERAL
REMARKS

Arc Environmental Limited

RBH3

Sheet

Date

Logged By
MPB

Client Method/
Plant Used

25-09-12
Ground Level (m)

Arc Environmental Limited
Solum House Unit 1 Elliott Court
Meadowfield Durham DH7 8PN
Telephone:  (0191) 378 6383
Fax:  (0191) 378 0494
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T: 0191 378 6380 
F: 0191 378 0494 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 
 

Arc Environmental Ltd 
Solum House 
Unit 1 Elliott Court 
St Johns Road 
Meadowfield 
Durham 
DH7 8PN 

By Email & Post 
 
Our ref: 11-183.06L 
 
Michael Naughton 
One 17 (Structural Design) Limited 
The Dyehouse 
Armitage Bridge, Huddersfield 
HD4 7PD 
 
3rd September 2013 
 
Dear Michael, 
 
Re: Supplementary Geotechnical Investigation for Land adjacent to Caledonian Road, Dewsbury 
 
Arc Environmental Limited was commissioned by One 17 (Structural Design) Limited of Armitage Bridge, 
Huddersfield, West Yorkshire on behalf of their client Savile Developments Limited to undertake a program of 
supplementary geotechnical ground investigation works for a proposed residential development situated off 
Caledonian Road, Savile Town, Dewsbury. These works were completed following reduction of the site levels 
as part of the planned enabling works to achieve finished site levels. 
 
Please find enclosed the following: 
 

x Proposed Development Layout Plan Showing Exploratory Hole Positions 
x Supplementary Borehole Record Sheets 
x Core Photographic Record Sheet (CP6) 

 
The supplementary geotechnical intrusive investigation works undertaken by Arc Environmental Limited 
comprised 4 no. cable percussive boreholes (CP5 to CP8), 1 no. of which was continued as a cored rotary 
drill hole (CP6) and 12 no. windowless sampling boreholes (WSA to WSL). The locations of all the 
exploratory positions can be seen on the Exploratory Hole Location Plan, a copy of which is enclosed.  
 
Each exploratory position was sunk to provide a more detailed assessment of the ground conditions below 
the areas of the proposed residential properties, following removal of a significant thickness of the made 
ground/fill materials from across the site as part of the site enabling works. 
 
2.0   Ground Conditions:- 
 
For an accurate description of the ground conditions encountered at the borehole locations reference should 
be made to the enclosed borehole record sheets. It should be noted that there is always the possibility of 
variation in the ground conditions around and between the borehole locations. A summary of the soil and 
groundwater profile for the borehole locations can be seen in Table 1 on the following page. 



 

T: 0191 378 6380 
F: 0191 378 0494 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 

 
Re: Supplementary Geotechnical Investigation for Land adjacent to Caledonian Road, Dewsbury 
(Cont’d) 
 
2.0   Ground Conditions (Cont’d):- 
 
Table 1 

Type of strata Depths recorded 
(bcgl) 

Description 

 
MADE GROUND: 

(Variable) 
 

 
From 0.00m 

up to 
c.1.00m to c.7.40m 

 

 
Made ground generally comprising soft to firm (occasionally stiff) 

sandy gravelly clay, with occasional brick, ash, clinker and 
sandstone, was recorded below the western site area, to depths 

of between c.2.40m and c.5.20m. 
 

As anticipated, an increased thickness of made ground was 
identified across the eastern site area, associated with the 

location of infilled railway cutting. From the cable percussive 
boreholes, these materials were noted to comprise generally 

medium dense clay-bound mudstone and brick fill, to depths of 
between c.6.50m and c.7.40m. 

 
Following completion of the site enabling works, generally limited 
made ground was identified across the south-western site area 

(encompassing proposed Plots 2 to 4), to depths of between 
c.1.00m and c.1.10m. 

 
 

RESIDUAL SOIL: 
 

 
From c.1.00m to 

c.3.80m  
up to 

c.1.60m to c.4.00m 
 

 
Residual soil deposits were noted to be generally absent across 
the site. However, isolated areas of soft to stiff brown clay and 

medium dense sand were identified at the locations of WSD, WSK 
& WSL, to depths of between c.1.60m and c.4.00m. 

 

 
BEDROCK DEPOSITS: 

(Carboniferous Coal 
Measures) 

 
From c.1.60m to 

c.7.40m  
up to a maximum 
recorded depth of 

c.12.00m 
 

 
Below the made ground deposits natural bedrock was recorded 

comprising mainly of interbedded MUDSTONE, SILTSTONE and 
SANDSTONE, to a maximum recorded depth of c.12.00m (CP6). 

 

 
Rotary coring was undertaken from the base of CP6 in order to recover intact rock cores to allow for a more 
accurate assessment of the underlying geology. The borehole was extended to a maximum depth of 
c.12.00m.  



 

T: 0191 378 6380 
F: 0191 378 0494 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 

 
Re: Supplementary Geotechnical Investigation for Land adjacent to Caledonian Road, Dewsbury 
(Cont’d) 
 
2.0   Ground Conditions (Cont’d):- 
 
Upon completion of the borehole, the recovered cores were subsequently logged to assess their engineering 
properties by an experienced Engineering Geologist, with values of Total Core Recovery (TCR), Solid Core 
Recovery (SCR) and Rock Quality designation (RQD) being calculated. These values are displayed 
numerically on the drillhole record sheet for CP6 and a photograph of the recovered core is also attached. 
During completion, a loss of core recovery was noted from c.7.50m to c.9.63m due to the highly weathered 
nature of the bedrock deposits (i.e. the deposits were scrubbed away during coring). Subsequently, the TCR 
values recorded for CP6 varied from 0% up to 83%, whilst the SCR values varied from 0% up to 34%.  
 
In order to obtain the RQD values for the cores recovered, the combined length of all solid core pieces which 
are greater than 100mm in length are determined and expressed as a percentage against the total length of 
core run. This gives an indication of the quality of a rock mass, with RQD values greater than 90% being 
regarded as generally very good, 75% to 90% as good, 50% to 75% as fair, 25% to 50% as poor, and less 
than 25% as very poor.  
 
RQD values of between 0% up to 16% were recorded for the interbedded mudstone and sandstone deposits 
encountered at CP6, generally indicating very poor rock mass which is likely attributable to initial weathering 
of the solid deposits below the site. 
 
3.0   Groundwater:- 
 
Isolated water strikes and slight ingress of water were recorded at a number of the exploratory hole locations, 
at depths of between c.1.70m and c.3.10m, generally contained within the made ground materials. The water 
ingresses experienced at these locations are likely to be a result of trapped surface water infiltration, with the 
remaining boreholes noted to be dry during intrusive works.  
 
Water ingresses may therefore occur within shallow construction related excavations, particularly where 
made ground deposits are penetrated and as a result it would be prudent to allow for the introduction of 
temporary groundwater control techniques (i.e. pumping equipment), in order to take care of any localised 
ingresses of groundwater which may occur during the construction period, especially during the wetter 
periods of the year.   
 

4.0   Insitu Testing:- 
 
4.1   Insitu Standard Penetration Tests (SPT):- 
 
Standard penetration tests and cone penetration tests were carried out within the cable percussive boreholes 
with the use of either a normal split spoon sampler, or a 60o solid cone in order to determine the relative 
strength and density of the variable deposits encountered. The results are shown as uncorrected ‘N’ values 
on the graphic borehole record sheets, adjacent to the appropriate sample level. The results are summarised 
in Table 2 on the following page.  



 

T: 0191 378 6380 
F: 0191 378 0494 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 

 
Re: Supplementary Geotechnical Investigation for Land adjacent to Caledonian Road, Dewsbury 
(Cont’d) 
 
4.0   Insitu Testing (Cont’d):- 
 
4.1   Insitu Standard Penetration Tests (SPT) (Cont’d):- 
 
Table 2 

Type of strata Range of SPT ‘N’ vales 
Made ground 5 up to 75 blows for limited penetration – equates to loose, medium 

dense, dense and very dense strata 
Natural bedrock deposits 

(mudstone/sandstone/siltstone) 
27 up to 75 blows for limited penetration – equates to medium dense, 

dense and very dense strata (i.e. extremely weak to weak) 
 
5.0   Foundation Options / Recommendations:- 
 
When considering the variable ground conditions identified during the supplementary ground investigation 
works, i.e. deep made ground across the eastern site area associated with the infilled railway cutting, 
combined with variable made ground across the north-western site area and shallow bedrock deposits across 
the south-western area, foundation options have been considered for individual groupings of plots, as 
highlighted below: 
 
Plots 1, 5 and TH1 to TH3 – When considering potential foundation options for these proposed plots, from 
the findings of the combined intrusive works an increased thickness of made ground/fill is shown to encroach 
below these areas of the site associated with the historically infilled railway cutting, to depths of between 
c.6.50m and c.7.40m, where upon natural interbedded mudstone, siltstone and sandstone bedrock deposits 
were encountered.  
 
Taking into account the nature of these materials (i.e. medium dense to dense clay-bound mudstone and 
brick fill), at present conventional footings (i.e. strip or pad) or a rafted foundation solution are not considered 
to represent a potentially viable option for these proposed plots, with the most definitive foundation solution 
being the utilisation of a piled foundation solution, based within the underlying more competent bedrock 
deposits. If this option were to be utilised, due to the numerous types of piles and installation methods 
available, it is recommended that these comments and attached borehole records be passed onto specialist 
pile design contractors so that they can design a suitable scheme. 
 
Alternatively, the utilisation of ground improvement techniques (i.e. vibro stone columns) could also represent 
a potentially viable solution for these areas of the site, with this option generally being utilised to increase the 
density/strength of the made ground/fill below this area and control settlement.  However, in order to confirm 
the suitability of this option it is recommended that these comments and enclosed borehole records be 
passed onto specialist ground improvement contractors for their comments. 
 
 



 

T: 0191 378 6380 
F: 0191 378 0494 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 

Re: Supplementary Geotechnical Investigation for Land adjacent to Caledonian Road, 
Dewsbury (Cont’d) 
 

5.0   Foundation Options / Recommendations (Cont’d):- 
 
When considering proposed Plots 1 & 2, at this stage it is understood that basement features are to be 
incorporated into these buildings, which will need to be fully tanked to provide an impervious barrier to 
prevent surface water and damp infiltration (potential foundation options for Plot 2 are discussed below). The 
incorporation of tanking (i.e. an impervious barrier) into the proposed basements will also act as a permanent 
gas barrier and as such prevent ground gas migration, resulting in no significant alterations to the gas 
mitigation measures agreed with Kirklees Borough Council as part of the remedial works for this site. 
 

Plots 2, 3 and 4 – Following completion of the site enabling works, generally limited made ground/fill and 
residual soil deposits were identified below this area of the site (south-western site area), to depths of 
between c.1.60m and c.2.40m, where upon natural interbedded mudstone, sandstone and siltstone deposits 
were encountered. Taking this into account, there is a potential that shallow strip or pad foundations could 
represent a viable option for Plots 2, 3 & 4, based wholly within the initial interbedded bedrock deposits, at a 
depth of c.0.90m below finished ground levels, where a maximum allowable bearing pressure of 200kN/m2 
would be available.   
 

However, should an increased thicknesses of made ground be encountered encroaching below this area 
during future foundation excavations (associated with the adjacent infilled railway cutting), to ensure footings 
for these plots are based within similarly competent strata, it is recommended that foundation depths be 
extended to ensure footings are based wholly within the identified bedrock deposits. 
 
Plots TH4 to TH12 and SD1 to SD10 - When considering potential foundation options for Plots TH4 to TH12 
& SD1 to SD10, following completion of the site enabling works generally variable thicknesses of made 
ground/fill have been identified below this area of the site, to depths of between c.2.40m and c.5.20m bcgl.   
 

Taking this into account, the most definitive foundation solution for this area is considered to be the utilisation 
of a piled foundation solution, based within the underlying interbedded mudstone, sandstone and siltstone 
bedrock deposits, where a maximum allowable bearing pressure of 200kN/m2 would be available.  However, 
as previously highlighted, the utilisation of ground improvement techniques (i.e. vibro stone columns) could 
also represent a potentially viable solution for this area of the site. If these options were to be considered it is 
recommended that these comments and enclosed borehole records be passed onto specialist ground 
improvement and/or pile design contractors for their comments. 
 

From the findings of the intrusive works, the overall thickness of the made ground/fill below this area of the 
site was noted to generally increase in thickness to the south (i.e. towards Plots SD1 to SD10), with made 
ground/fill being identified to depths of between c.2.40m and c.3.80m below Plots TH4 to TH12.   
 
Taking this into account, there is a potential that strip or pad foundations could represent a viable option for 
Plots TH4 to TH12, with footings based wholly within the initial bedrock deposits, where a maximum 
allowable bearing pressure of 200kN/m2 would be available. However, should this option be considered it 
should be noted that there is a potential for unidentified increased thicknesses of made ground/fill to occur 
between borehole locations across this area, which could result in alterations to the overall foundation design 
during foundation excavation works.   
 



 

T: 0191 378 6380 
F: 0191 378 0494 
E: admin@arc-environmental.com 
W: www.arc-environmental.com  
Registered in England No. 05539784 

 
Re: Supplementary Geotechnical Investigation for Land adjacent to Caledonian Road, Dewsbury 
(Cont’d) 
 

5.0   Foundation Options / Recommendations (Cont’d):- 
 
General Comments – When considering the proposed access road associated with this development, from the 
proposed development layout plan it can be seen that this feature partially extends onto the location of the infilled 
railway cutting. However, when considering the nature and general composition of the infill materials (i.e. relatively 
competent and homogeneous medium dense to dense clay-bound mudstone and brick fill), no increased risk of 
settlement is anticipated associated with construction of the proposed roadway, providing adequate sub-grade 
composition and thickness is utilised. At this stage, it is understood that a minimum c.300mm sub-grade thickness 
is to be utilised for this site. In addition, when considering the nature of the made ground deposits recorded below 
this area of the site, the made ground deposits below this area are also likely to achieve insitu CBR values of at 
least 3%.   
 

For any future site works, adequate lateral trench support will be required for excavations, in order to prevent 
trench wall collapse or over excavations, as well as to create a safe working environment below a depth of 
1.20m, and any excavations on this site should remain open for as short a period as possible, since some of 
these materials may be susceptible to deterioration, if left open to the natural elements for any significant 
period of time. 
 

It is also recommended for any future redevelopment works, adequate surface drainage should be designed 
and installed by a competent contractor, in order to prevent surface water ‘ponding’ or collection, during and 
post construction, particularly where the existing surface drainage system is disrupted or damaged. In 
addition, for deeper excavations, drainage, service runs or the like that may pass close to or beneath any 
existing or proposed foundations, these should be undertaken with care and completed prior to the 
preparation of any new foundations, so as not to allow any loose or granular material to move or ‘flow’, thus 
causing settlement to occur to any new foundations based at a higher level. 
 

An “observational technique” can be applied to future design and construction works on this site, and where 
ground conditions seem to vary from that indicated from the conceptual ground model derived from works to 
date, then advice from a suitably qualified Engineering Geologist/Geotechnical Engineer should be sought. 
 

We trust the contents of this report is to your satisfaction and if you require any further information or 
clarification please do not hesitate to contact us.   
 

Yours Sincerely 
 

 
………………………………………………… 
For and on behalf of Arc Environmental Ltd 
Nicola Watson BSc (Hons) FGS 
Geotechnical Engineer 
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Light brown weathered MUDSTONE (CARBONIFEROUS COAL
MEASURES).

Soft dark brown sandy silty gravelly clay, with wood, brick, coal, ash
and clinker (MADE GROUND).

Firm brown sandy gravelly clay, with brick, wood, sandstone and
pottery (MADE GROUND).
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Borehole complete at 4.13m.

Light brown weathered MUDSTONE (CARBONIFEROUS COAL
MEASURES).

Firm brown sandy gravelly CLAY. Gravel consists of mudstone.

Loose black ash and clinker gravel (MADE GROUND).

Firm brown sandy gravelly clay, with brick and sandstone (MADE
GROUND).

Compact dark brown sandy gravelly clay, with sandstone cobbles,
brick, ash, clinker and sandstone (MADE GROUND).
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Light brown and light grey weathered MUDSTONE
(CARBONIFEROUS COAL MEASURES).
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Borehole complete at 5.305m.

Yellowish brown weathered fine SANDSTONE (CARBONIFEROUS
COAL MEASURES).

Soft dark brown sandy gravelly clay, with brick, sandstone and wood
(MADE GROUND).

Stiff brown / black sandy gravelly clay, with brick, sandstone, tarmac,
wood, pottery, ash and clinker (MADE GROUND).
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Borehole complete at 4.085m.

Light grey weathered fine SANDSTONE (CARBONIFEROUS
COAL MEASURES).

Firm becoming stiff dark brown sandy gravelly clay, with brick,
concrete, wood and metal (MADE GROUND).
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cobbles (MADE GROUND).
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Very loose dark brown sandy slightly gravelly soil, with rootlets
(possible residual topsoil) (MADE GROUND).

Stiff brown sandy gravelly clay, with mudstone, sandstone, brick and
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SILTSTONE (CARBONIFEROUS COAL MEASURES).
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Grey and orangish brown weathered interbedded SANDSTONE and
SILTSTONE (CARBONIFEROUS COAL MEASURES).
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Stiff orangish brown with grey mottling gravelly CLAY. Gravel
consists of shale and coal (possible completely weathered mudstone).

Casing

Borehole complete at 3.175m.

Orangish brown and light brown weathered MUDSTONE
(CARBONIFEROUS COAL MEASURES).

B

Soft to firm brown very sandy gravelly CLAY. Gravel consists of
sandstone.

Firm brown slightly sandy slightly gravelly CLAY. Gravel consists of
sandstone and mudstone.

Compact dark brown sandy brick, concrete and sandstone rubble,
with occasional stiff clay pockets (MADE GROUND).

Light brown weathered fine SANDSTONE (CARBONIFEROUS
COAL MEASURES).
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Borehole complete at 5.045m.

Light brown and orangish brown weathered sandstone MUDSTONE
and SILTSTONE (CARBONIFEROUS COAL MEASURES).

Orangish brown and grey weathered sandy MUDSTONE
(CARBONIFEROUS COAL MEASURES).

Medium dense brown slightly gravelly SAND, Gravel consists of
sandstone (possible completely weathered bedrock) (RESIDUAL
SOIL).

Compact dark brown slightly gravelly sand, with sandstone fragments
and rootlets (MADE GROUND).

Compact brown and grey sandy gravelly clay, with sandstone cobbles
(MADE GROUND).
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Photographs of Foundation Excavations (May 2014) 
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