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Introduction 

1.1 The Site 

Galliford Try Building Ltd. (Galliford Try) propose to redevelop parts of the existing Greenhead College in Huddersfield. 

The site covers an area of approximately 2.5Ha and is located some 500m west of Huddersfield Town Centre, centred at 

NGR 413746E, 416747N. The site is currently an operational college and includes car parking and recreational space.  

Figure 1 shows the site location and the extent of the development boundary.  

Figure 1: Site Location Plan 

 

1.2 The Scheme 

The proposed scheme includes the demolition of part of the existing Greenhead College, and the construction of a new 

college building up to four storeys high in the location of the existing car park in the southeast corner of the site and a 

small infill structure in the location of the demolished building area. Proposals also include replacement of the existing all 

weather pitch with  a resized and relocated all weather pitch, and relocated car parking. Elsewhere on the site ancillary 

landscaping features and associated infrastructure are proposed.  

Most of the proposed development will include surface cover comprising building footprints, hardstanding or an artificial 

sports pitch and it is anticipated that less than 10% of the surface area will comprise landscaping. An extract of the 

current development layout is included within Figure 2. 
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3. The Coal Authority. Interactive Viewer (https://mapapps2.bgs.ac.uk/coalauthority/home.html), accessed 24th May 

2021. 

4. EPS (September 2020) Greenhead College, Phase 1 Geo-Environmental Desk Study (Report ref. UK20.5113) 

5. EPS (November 2020) Greenhead College, Phase II Geo-environmental Assessment. (Report ref. UK20.5113b) 

Issue 1 

6. Cundall (March 2021) Coal Mining Risk Assessment at Greenhead College, Kirklees (Report ref. 

1029739.RPT.GL.001) Rev0 

7. Dunelm (2021) Exploratory Hole Records 

8. DETS (2021) Chemical Testing Results, ref. 21-08321 and 21-08980-1. 

9. Solmek (2021) Geotechnical Lab test results ref. D10377 

10. Cundall (March 2021) Foundation General Arrangement Drawing No. NE8659-CCS-XX-BF-DR-S-30021  

11. Cundall (March 2021) Combined Services Site Layout, Drawing No. NE8659-CME-ZZ-ZZ-DR-Z-95002 

12. Oobe (May 2021) Site Plan Drawing No.  NE8659-OOB-ZZ-00-DR-L-0001 

1.5 Limitations 

The investigation of the site has been carried out to provide sufficient information on the geotechnical and 

geoenvironmental characteristics of the ground and groundwater at the development site to allow a reasonable 

assessment of the environmental risks together with engineering and development implications. 

The opinions provided and recommendations given in this report are based on a visual site inspection, reference to 

accessible historical records, the information provided by third parties, the results of ground investigations as detailed in 

the text and the factual data provided by the specialist ground investigation contractor. Whilst every effort has been 

made to interpret the conditions between the investigation locations, such information is only indicative and liability 

cannot be accepted for its accuracy. There may be exceptional ground conditions elsewhere on the site which have not 

been disclosed by this investigation and which have therefore not been considered in this report. The test results that 

have been obtained can only be regarded as a limited but likely representative sample range, assessed against current 

guidelines. The possibility of the presence of contaminants, possibly in higher concentrations elsewhere on the site or 

the presence of encountering ground conditions at variance with the logs elsewhere on the site cannot be discounted. 

The scope of the investigation was selected based on the preliminary development proposals provided by the Client and 

may be inappropriate to another form of development. The assessments carried out and recommendations made in this 

report with regard to foundation and infrastructure design are based on the preliminary details provided by the Client 

(Dunelm Geotechnical and Environmental Ltd on behalf of Galliford Try) and the results of ground investigation at 

discrete locations. If further investigations indicate the ground conditions vary from those revealed by the existing 

investigation or the structural details and the proposed end use or layout of the proposed buildings, structures and 

infrastructure are revised, Cundall reserves the right to carry out further assessments and revise their recommendations 

in line with the revised scheme details. 
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2.2.2 Off-Site 

Earliest available mapping from 1893 shows Greenhead Park to the north, open fields to the south and dwellings to the 

west and east. By 1960, the maps show residential dwellings to the south and a mixture of commercial and residential 

dwellings to the west and east.   

2.3 Geology 

A review of the available information, including the BGS 1:50,000 and 1:10,000 maps referenced within Section 1.4, has 

been undertaken and indicated the following; 

2.3.1 Superficial Geology 

No made ground or superficial deposits are recorded on site.  

2.3.2 Solid Geology 

Geological maps show the site is underlain by the Pennine Lower Coal Measures (PLCM) consisting of mudstones, 

siltstones and sandstones. The BGS 1:10,000 map indicates that the closest coal seam, named as the ‘Soft Bed Coal 

Seam’ outcrops approximately 300m west of the site and dips east below the site. It is stated to be approximately 0.60m 

thick in this area.  

A review of BGS historic borehole records (summarised within Cundall’s CMRA) identified eight boreholes located 

between 150m and 250m south east of the site boundary that record the following generalised ground conditions: 

 Made ground varying in thickness from 0.50m to 3.00m. 

 Superficial deposits comprising a thin layer of silty, sandy clay (possibly highly weathered bedrock) varying in 

thickness from 1.20m to 2.05m. 

 Bedrock described as either mudstone, shale or sandstone recorded between ground level and 3.2m bgl. The base 

of this stratum was not proven in any exploratory hole. 

 Coal – Encountered at depths between 7.00m bgl and 19.00m bgl and varies in proven thickness between 0.42m 

and 0.60m. Evidence of historic coal workings was recorded as either very loose ground with total air loss or a ‘void’ 

in three of the eight boreholes .  

A summary of the site specific ground investigation information, including a summary of the ground conditions 

encountered and the geotechnical and geoenvironmental testing undertaken, is included in Section 0.  

2.4 Hydrogeology & Hydrology 

The solid geology of the site is classified as a Secondary A Aquifer.  

The nearest surface water feature is a small lake located approximately 30m north of the site. The nearest discharge 

consent is located approximately 370m south west of the site and comprises the release of trade effluent into the River 

Colne.  

2.5 Landfill & Waste 

No active or historic landfills are recorded within 1km of the site boundary.  

The nearest waste management facility is located approximately 475m to the south west and has been active since 

2005. 

Some areas of infilled land and water are recorded within 250m of the site boundary, the nearest of which comprises an 

infilled pond roughly 25m to the north.  
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2.6 Radon  

The site is located in an area where the percentage of homes above the radon action level is less than 1% and no radon 

protection measures are necessary in the construction of new buildings.  

2.7 EPS Site Investigation Review 

The following section summarises the factual information included within the EPS site investigation report (referenced in 

Section 1.4) undertaken in the Autumn of 2020.  

2.7.1 Background Information & Fieldworks 

Ground investigation was undertaken between 19th and 23rd October 2020 by EPS.  

The investigation comprised the following:  

 The drilling of 5 No. exploratory holes using dynamic windowless sampling to rockhead, followed by either rotary 

cored or rotary open hole drilling to a maximum depth of 15mbgl. 

 The drilling of eleven window sample holes to a maximum depth of 5.20mbgl.  

 2 No. hand excavated inspection pits excavated alongside the existing building footprints to a maximum depth of 

1.20m bgl to recover information on the structure foundations.  

 5 No. Combined gas and groundwater monitoring wells were installed into selected window sample holes (WS01, 

WS03, WS04, WS08 and WS11) to facilitate a programme of gas and groundwater monitoring.  

 Geotechnical and geoenvironmental analysis of representative samples recovered from both the windowless 

sampling boreholes and the dynamic sampling boreholes. 

 In-situ testing including 42 hand shear vane tests (HSVs) and 37 Standard Penetration Tests (SPTs) within the 

completely weathered and competent PLCM.  

 11 Dynamic Cone Penetrometer (DCP) tests to determine a representative CBR value of the shallow ground to 

inform road and pavement design.  

The borehole locations were restricted given the location of the existing building, existing services and on-going 

operational use.  

Relevant factual information from the EPS site investigation is included in Appendix A. 

2.7.2 Ground Conditions 

The ground conditions identified were as follows: 

 Hardstanding / Topsoil –Bituminous hardstanding (as described by EPS) was recorded within 12 exploratory holes 

to a maximum depth of 0.20m bgl and topsoil was recorded in 3 exploratory holes, to a maximum depth of 0.40m 

bgl. Topsoil was described as silty sandy gravelly clay with rare brick fragments in WS07. 

 Made Ground – Made ground was recorded across most of the site, with the exception of WS07 and WS09 and 

extended to a maximum depth of 2.00m bgl. Made ground was both granular and cohesive in composition.  

 Head deposits – Head deposits were recorded in all exploratory holes by EPS and was typically described as stiff 

sandy gravelly clay. The Head deposits were recorded to a maximum depth of 4.80m bgl and varied in thickness 

from 0.30m to 4.70m.  

 Bedrock – Bedrock was recorded as sandstone and / or mudstone. Generally, material described as sandstone was 

recorded directly below the material described as Head deposits by EPS in the western part of the site and was 

described as light brown to orange weathered / fractured sandstone, this layer was reported in the north and 

eastern parts of the site with the thickness decreasing towards the south and east. Mudstone was recorded below 

the material described as Head Deposits in three boreholes and below the sandstone in the remaining rotary 

boreholes and WS05. The depth to bedrock was recorded to be between 0.40m bgl and 4.80m bgl.  



Greenhead College - Phase II Geotechnical and Geoenvironmental Assessment  

Document Ref.  NE8659-CDL-ZZ-XX-RP-GE-60200 8 

2.7.3 Geotechnical Laboratory Testing 

The geotechnical testing undertaken by EPS was carried out in general accordance with BS 1377 and BS EN ISO 

17892-1. 

The geotechnical laboratory testing included: 

 15 Moisture Contents 

 15 Atterberg Limits 

 Two Particle Size Distributions (PSDs) 

 Three California Bearing Ratios (CBRs) 

 15 pH and sulphates 

 Six Point load tests on bedrock 

The results of the geotechnical testing are included within this assessment and discussed within Section 6.  

2.7.4 Environmental Laboratory Testing 

A summary of the environmental testing undertaken by EPS as part of their assessment is as follows: 

 12 soil samples were recovered and tested for the following: 

– Heavy Metals, Speciated PAH, Total TPH, MTBE, BTEX, PCBs, VOCs, phenols, cyanide, asbestos and pH;  

 Six samples were submitted for leachate preparation and analysis;  

 One sample of the bituminous (as described by EPS) hardstanding was recovered and scheduled for coal tar 

analysis; 

 Waste Acceptance Criteria (WAC) testing was undertaken on samples of made ground, natural clay and topsoil; 

Further discussion and assessment of the testing results stated above is included within Section 0 

2.7.5 Gas and Groundwater Monitoring 

Gas and groundwater monitoring was undertaken in five boreholes (WS01, WS03, WS04, WS08 and WS11) over three 

visits between 30th October and 13th November 2020.  

The gas monitoring results above have been combined with data recovered during the Dunelm 2021 investigation and a 

full gas risk assessment is included within Section 0.  
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Intrusive Site Investigation 

3.1 2021 Dunelm Geotechnical and Environmental Ltd.  

An intrusive investigation was undertaken by Dunelm in March and April 2021. 

The purpose of this investigation was to provide supplementary data on the ground and groundwater conditions of the 

site to support detailed design of the current proposals, and to address residual coal mining legacy risks that were 

identified by the Cundall Coal Mining Risk Assessment (Ref.6, Section 1.4) .  

The investigation and laboratory testing were carried out in general accordance with BS 5930:2015+A2 2010 

Incorporating Amendment 1, BS 1377, BS EN 1997 and BS 10175, BS EN ISO 14688, BS EN ISO 14689 and BS EN 

ISO 22475-1. The overall scope of works was specified by Cundall and comprised: 

 Three rotary boreholes (RC101 to RC103) extending to a maximum depth of 25.0m using both rotary cored and 

open hole techniques. 

 Four mechanically excavated trial pits (SA101 to SA104) to allow for the completion of four soakaway tests, 

undertaken in general accordance with BRE 365. 

 In situ testing: 

– SPTs at 1m intervals within superficial deposits and 2m centres within bedrock to a maximum depth of 15m within 

each of the rotary boreholes. 

– Two falling head tests undertaken in one rotary borehole (RC102). 

– Four soakaway tests undertaken in accordance with BRE 365. 

– Four in situ Clegg Hammer tests to determine CBR values. 

 Gas and groundwater monitoring wells were installed in the three rotary boreholes with response zones located 

within the weathered PLCM (RC101 & RC103) and the competent PLCM (RC102). 

 Geotechnical and Geoenvironmental lab testing; 

 

For descriptions of ground conditions at individual exploratory hole locations, reference should be made to the 

exploratory hole logs appended to this report. The exploratory hole locations from both the EPS and Dunelm Ground 

Investigation are included on Drawing NE8659-CDL-ZZ-XX-DR-GE-60801.  
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4.2.3 Granular Made Ground – Subbase 

Granular made ground, representative of a subbase material, was recorded within eleven exploratory holes below the 

hardstanding and was typically described as either yellow, grey, or black sandy gravel of sandstone with rare fragments 

of brick and macadam. This layer was generally less than 0.30m thick, although in the area under the proposed main 

college building it ranged from 0.25 to 0.4m in thickness. 

4.2.4 Lower Granular Made Ground 

Another granular made ground layer was recorded across most of the site except the southwestern area (R02, WS06, 

WS07, & SA104) and the southern margin (WS03 & SA102). The material is generally described as dark grey or black, 

silty sandy gravel of brick, coal, clinker, concrete and ash or gravelly, clayey sand. Similar material was encountered 

down to 2m bgl in WS10 and was described as black, gravelly sand with gravel of clinker and coal, this exploratory hole 

is located close to and behind (west of) the retaining wall in the centre of the site.  

Below the proposed college building in the south east, under the subbase layer of between 0.25 and 0.4m thickness, the 

top horizon of the lower granular made ground is encountered at approximately 0.55m bgl, with the top level ranging in 

elevation between 121.48m and 121.72m AOD. This layer extends to a maximum depth of 0.90m bgl (121.1m AOD) 

and is between 0.25m and 0.4m thick.  

4.2.5 Cohesive Made Ground 

Cohesive made ground was present below the granular made ground across most of the site and was generally 

described as firm to soft, light brown or dark grey, sandy, gravelly clay. Gravel was described as sandstone, coal, clinker 

and brick with rare ceramic fragments. The cohesive made ground was generally less than 0.50m thick but deepened 

within the western part of the site to 0.90m in WS11. Cohesive made ground was encountered directly below the topsoil 

in WS06 in the south west.  

In boreholes RC101 to RC103, R05 and WS01 in the vicinity of the proposed college building in the south east, the 

cohesive made ground was encountered below the granular made ground and extended to a maximum depth of 1.40m 

bgl.   

4.2.6 Completely Weathered Pennine Lower Coal Measures 

Underlying the made ground, deposits of completely weathered Pennine Lower Coal Measures (PLCM) were recorded 

in most of the boreholes. The deposits were predominantly cohesive, although granular deposits were recorded in R03 

to R05, WS03, SA102 and SA104. The stratum was encountered as two distinct units based on consistency descriptions 

and in-situ testing, the boundary between these two sub-units was most prominent in the southeast part of the site under 

the proposed main college building. The two sub-units are described separately below.  

Upper Weathered PLCM 

This unit was typically recorded as occasionally soft, usually firm, orange brown sandy gravelly clay. The gravel 

component was described as fine to coarse, subangular to subrounded of sandstone. Infrequent Granular deposits were 

typically recorded as clayey gravelly sand with low to medium cobble content.  

Below the proposed college building footprint in the south east, the upper completely weathered PLCM is between 0.9 

and 1.5m thick with the lower boundary being at 119.60 to 120.03m AOD.  

Lower Weathered PLCM 

The lower completely weathered PLCM was described as stiff to very stiff brown sandy, occasionally gravelly clay and in 

the eastern half of the site was between 1.1 and 1.9m thick. Under the proposed college building footprint the lower level 

is at between 117.70m and 118.83m AOD.  

The deposits described above were identified as Head Deposits by EPS in the 2020 investigation and interpretive 

reporting. However, no evidence to support this interpretation, such as signs sediment migration/transportation were 

observed, either in the exploratory hole logs from the 2020 investigation or Dunelm’s 2021 investigation. Published 
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mapping also suggests Head Deposits are absent in this area. Therefore, the engineering soils encountered have been 

interpreted here as completely weathered PLCM.  

4.2.7 Competent Pennine Lower Coal Measures 

Rockhead across the site is the PLCM which were predominantly encountered as mudstone, which was typically 

described as dark grey / brown, extremely weak to medium strong thinly laminated Mudstone. A thin band of sandstone 

was encountered in the western end of the site which has been interpreted as the Middle Band Rock – a subordinate 

unit of sandstone within the Pennine Lower Coal Measures. It was typically described as yellow grey, fine to medium 

grained weathered / fractured sandstone. Where encountered, the sandstone was noted as having a highly fractured / 

weathered upper surface.  

Deeper sandstone was recorded in borehole RC101 at 20.30m bgl (101.73mAOD) and was recorded as medium strong 

light grey fine-grained sandstone.  

Below the proposed college building footprint in the south east, Rockhead was present at depths between 2.70m bgl and 

4.30mbgl and was described as weak to medium strong, thinly laminated Mudstone.  

4.2.8 Soft Bed Coal Seam 

Within the competent bedrock a suspected worked coal seam, likely the ‘Soft Bed Coal’ was encountered in the Dunelm 

2021 ground investigation. Boreholes RC102 & RC103 encountered voids at between 15.5 and 16.3m bgl (105.73 – 

106.78m AOD). RC102 reported ‘complete loss of flush’ at 17 to 19m bgl.  

4.3 Groundwater 

Groundwater was encountered in RC102, with the strike and the standing level both being recorded at 3m during the 

Dunelm Ground Investigation and it is likely that this is related to perched groundwater within the completely weathered 

mudstone.  
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The three rotary boreholes drilled below the footprint of the proposed development (RC101 to RC103) recorded 

evidence of historical mine workings at shallow depth. Within RC101 and RC103 a void up to 1.40m thick was recorded 

at between 15.5 and 16.3m bgl. Complete loss of flush was noted within RC102 between 17 and 19m, and, recorded 

non-intact core recovery between 17.3 and 18.7m. It should be noted that RC102 recorded 100% core recovery 

between 16m and 19m, with all core being logged as mudstone.  It is possible the loss of flush and non-intact core 

recovery is indicative of coring through a localised roof collapse of the mine workings. However, no ‘soft drilling’ (the 

observation from drillers of suddenly encountering soft ground when drilling through mineworking collapse deposits) or  

poor recovery was noted in the several meters of coring above the anticipated seam depth. Another possible explanation 

is a localised ‘pinching out’ of the coal seam, this can occur due to variations in depositional environment or glacial 

overburden stresses causing structural thinning of the seam. However, the fact that complete flush loss was recorded 

across the zone in which the seam was recorded in two other proximal holes at least corroborates the lateral extent of 

mine workings under the site.  

5.4 Risk Assessment 

The intrusive investigation identified evidence of historical workings within the shallow underlying Soft Bed Coal Seam. 

With voids in two boreholes and complete loss of flush and non-intact/broken core recovery in a third. 

It is generally accepted by CIRIA 578 (Abandoned Mine Workings) that where workings are present and the proposed 

development will be employing shallow foundations bearing within overlying strata, a thickness of competent rock greater 

than ten times the worked seam thickness must be present to adequately mitigate the risk of surface instability due to 

mine working collapse. Table 4 shows that where evidence, or potential of historical mine workings were encountered, 

the rock cover to seam thickness ratio of 10:1 could not be demonstrated in any of the exploratory holes. 

Therefore, based on the findings of the investigation it is considered there is a risk of potential ground instability at 

surface and damage to future structures resulting from the collapse of historical mine workings. Consequently, ground 

stabilisation, in the form of drilling and injection of grout into the historic unrecorded mine workings, or a sleeved pile to a 

depth of 25m is recommended.  
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6.11.1 Cohesive made ground 

Two samples of made ground were recovered and scheduled for 2.5kg compaction tests, which indicated optimum 

moisture contents between 13% and 18% and maximum dry densities between 1.53Mg/m3 and 1.77Mg/m3. The dry 

density value of 1.53mg/m3 appears to be lower than anticipated for the material type and it may represent a slightly 

organic subsoil.  

The as dug moisture content of the material was wet of optimum in both cases.  

6.11.2 Completely Weathered PLCM 

Three samples of the upper completely weathered PLCM were subjected to 2.5kg compaction tests to determine the 

optimum moisture content and the maximum dry density of the material. The results returned optimum moisture contents 

of 8.9, 16 and 18%, and maximum dry densities of 1.98, 1.76 and 1.70mg/m3 respectively. In all cases, the as-dug 

material was wet of optimum.  

6.12 Soakaway Testing 

Four soakaway tests were undertaken in each of the four trial pits (SA101, SA102, SA103 and SA104) to inform the 

potential for soakaway drainage at the site. Three of the four tests (SA101, SA102 and SA104) were undertaken within 

the completely weathered PLCM. Due to access constraints in the west, trial pit SA103 was excavated within an area of 

thick made ground with the completely weathered PLCM unable to be reached, therefore the soakaway test was 

conducted within the cohesive made ground stratum. 

The testing recorded soil infiltration rates of between 1.07 x 10-6 and 7.08 x 10-7 m/s. These results are inferred because 

in all three tests in the completely weathered PLCM, the water level did not fall by 75% of the original volume. In all tests 

the water level fell by an average of 10mm during the first 60 minutes. If 10mm per hour is taken as a constant rate of 

standing water level fall, the soakaway would take more than 24 hours to completely discharge which would signify the 

stratum is not appropriate for soakaway drainage according to BRE365. This would suggest soakaway drainage at this 

site is unlikely to be feasible.  

A single test SA105 was undertaken on an existing soakaway drain at the site. This recorded a level fall of 40mm over 

the first 60 minutes and an inferred infiltration rate of 2.33x10-5 m/s. As built records of the existing soakaway drainage 

system at the site were not available at time of writing, therefore it is unclear what stratum these soakaways may be 

discharging into or how large they are. 

6.13 Falling Head Tests 

During the 2021 Dunelm investigation, two falling head tests were undertaken in the competent PLCM in RC102. The 

response zones were 3.95 to 4.5m and between 5m and 10m bgl. One was undertaken during the drilling works and the 

second after the monitoring well had been installed. The tests recorded permeability (k) values of between 1.6x10-8 and 

3.57x10-9 m/s. The data is concordant with typical values expected in a homogenous clay or un-fissured mudstone which 

describes the ground conditions these tests were completed in, also indicative, that soakaway drainage is unlikely to be 

feasible at the site.  

6.14 California Bearing Ratio (CBR) 

Three testing methods were used to derive CBR values across both the 2020 and 2021 ground investigations, which 

included CBR laboratory testing, in-situ Dynamic Cone Penetrometer (DCP) testing and in-situ Clegg Hammer testing 

methods. The results are summarised in  

 

 

Table 9 overleaf. 
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No groundwater ingress was reported in the soakaway test pits which in the eastern half of the site extended to between 

1.4 and 1.5m bgl. The soakaway pit undertaken in the western half of the site extended to 2.2m bgl and reported no 

groundwater ingress but was logged to be entirely within made ground.  

It is likely the shallow standing water recorded within the completely weathered PLCM is the result of a shallow perched 

groundwater surface within this stratum. Although the possibility of surface water runoff filling the installations exists. 

Competent PLCM 

The installation screening the PLCM bedrock in 2021 recorded a steady drop in groundwater levels. This suggests the 

standing water within this installation represents legacy water from the water flush drilling methodology employed to 

advance the hole. It is considered unlikely to represent the regional groundwater table for a number of reasons, including 

the elevation and sloping topography of the site but also because complete loss of flush was reported when the coal 

mine workings were encountered in the soft bed coal, and at the end of the shifts during which the holes had 

encountered the workings, the holes were dipped and reported to be dry. 
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7.5 Shrinkage / Swelling Potential 

The completely weathered PLCM was predominantly recorded as cohesive in nature and varied from a low plasticity 

through to a high plasticity clay. In accordance with NHBC Standards Chapter 4.2: Building Near Trees, the cohesive 

soils exhibit low to medium volume change potential.  

Given the presence of large, mature trees around the periphery of the site and also in isolated locations within the 

proposed multi storey building footprint in the south east, the foundations are considered to be at risk from shrinkage 

and/or swelling cycles within the cohesive soils if founded at shallow depths (<1.2m bgl).  

The influence of existing and proposed trees should be considered during the detailed foundation design and it is 

recommended that a tree survey is undertaken prior to the removal of any trees and / or vegetation. An assessment of 

the appropriate depth for shallow pad foundations is provided in section 7.6 below.  

7.6 Foundation Design Considerations 

For the following assessment, in deriving the serviceability limit state bearing pressures, a settlement threshold of 25mm 

has been adopted based on the current structural designs.  

It is considered likely that the proposed main college building and ‘infill’ building can be supported by traditional shallow 

pad foundations.  

Due to the inherent variability of the made ground and poor engineering properties, the made ground has been 

discounted as a potential founding stratum.  

Piles could be considered as an alternative foundation solution for the main college building assuming the mine workings 

are drilled and grouted and the piles are sleeved from ground surface to penetrate fully the grouted zone. However, this 

approach would necessitate a further coal mining risk assessment to look at the risks from potentially worked seams 

below the Soft Bed Coal due to the piles having to toe into the bedrock a significant depth below the Soft Bed Coal 

seam. In addition, the cost of rotary bored piles (extending to significant depth below the worked coal seam) in 

conjunction with drilling and grouting the mine workings (which will be a planning requirement regardless of foundation 

type), would be far greater than drilling and grouting combined with a shallow pad foundation solution.  

7.6.1 Shallow Pad Foundations within the Completely Weathered PLCM 

Ultimate limit state (ULS) and serviceability limit state (SLS) bearing pressures for pad footings have been considered 

using the geotechnical properties presented in Section 0, the form of calculations is presented in Appendix D. The 

serviceability limit state is based on the maximum allowable settlement, therefore the SLS bearing resistance has been 

taken to the maximum allowable bearing pressure exerted before the settlement tolerance of the structure has been 

exceeded. The maximum settlement tolerance adopted is 25mm.  

SLS bearing pressures have been evaluated using the Oasys programme PDISP, which estimates vertical ground 

movements at a specified level due to imposed vertical pressures.  

Based on the appreciable thickness of the completely weathered PLCM and the variable engineering properties of this 

stratum with depth, the column loads have been evaluated at 120.0m AOD (~1m below top of the weathered PLCM) and 

at two successive 0.5m increments below that, 119.5 and 119m AOD. The founding depths have started at 120m bgl to 

ensure the softer upper weathered PLCM is avoided and to ensure the foundations are beyond the influence of tree root 

induced volume change. The maximum load for both foundations (PF1 & PF2) were evaluated at the three depths to 

determine the minimum size of the pad at each depth. The sizes and allowable bearing pressure are presented in the 

table below. 
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information from the structural team, and provided it is founded onto the underlying completely weathered PLCM, a 

ground bearing floor slab is considered feasible.  

Once the formation level for the floor slab is exposed, it should be proof rolled and any soft spots noted, removed to full 

depth and replaced with properly compacted granular fill. 

7.8 Chemical Attack on Buried Concrete 

Based on the results included in Section 0 and in accordance with  BRE Special Digest 1, the design sulphate class for 

concrete in contact with underlying soils and or rock is assessed to be DS-1 with an aggressive chemical environment 

for concrete (ACEC) of AC-1.  

7.9 Road Pavement Design 

Based on the data obtained, an equilibrium CBR design value of 3% is recommended. This should be confirmed through 

in situ testing at the formation level following proof rolling but prior to construction and any soft spots in the formation 

should be excavated to full depth and replaced with suitable, properly compacted granular fill.  

7.10 Earthworks 

7.10.1 Re-use of Site Won Material 

Cut and fill preparatory earthworks are anticipated to be required to facilitate the proposed development. Any cut and fill 

must consider the waste classification of the site won soils as soils classifying as Hazardous cannot be re-used without 

treatment to render them Non-Hazardous.  

The as dug moisture contents of the cohesive made ground ranges from 17 to 36%, with the optimum moisture content 

for compaction recorded to be between 13% and 18%. The results indicate that the cohesive made ground is typically 

wet of optimum and may require conditioning or stabilisation to allow it to be suitable for reuse as engineered fill. 

The as dug moisture contents of the completely weathered PLCM range from 15.5% to 33%, with the optimum moisture 

content for compaction recorded to be between 9 and 18%. The results indicate that the completely weathered PLCM is 

typically wet of optimum and may also require conditioning or stabilisation to allow it to be suitable for reuse as 

engineered fill. 

Following the demolition of parts of the existing college to make way for the infill structure, there remains a possibility that 

relict concrete structures including floor slabs and foundations may be present and may require excavation, depending 

on final designs. Allowances should be made for encountering previously unrecorded obstructions. Consideration could 

be given to the crushing and processing on site of excavated relict concrete obstructions for reuse as granular fill. 

7.10.2 Excavations and Groundwater Control 

Excavations within the vicinity of the proposed building are likely to include the excavation of made ground soils and 

completely weathered PLCM and should be feasible using conventional excavation methods. However, provision should 

be made for hard digging conditions for deeper excavations where bedrock is anticipated. This provision should also be 

considered at relatively shallow depths in the western half of the site where sandstone was encountered at depths as 

shallow as 0.4m bgl (130.4m AOD).  Although deep excavations are not anticipated within this part of the site, local 

excavations for drainage associated with the artificial sports pitch and the car parking may require digging below 130.4m 

AOD. 

Excavations within the natural soil are likely to be stable but within areas of deep, granular made ground are likely to be 

unstable so allowance for shoring or temporary support of excavations should be made.  

Shallow groundwater recorded across the site during monitoring and the presence of spatially localised granular 

completely weathered PLCM, mean limited volumes of perched water may be encountered during excavation. Therefore 

provision for groundwater control should be made. The regional groundwater table is anticipated to be at a significant 

depth below proposed excavations therefore strong inflows of groundwater are not expected.  
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If groundwater is encountered in excavations during the construction works, it is considered likely that flows will be of 

limited volume and will be managed by traditional sump pumping methods.  

7.11 Soakaway Drainage 

Of the three tests undertaken in the completely weathered PLCM, all three reported water level falls of 10mm over the 

course of 60 minutes. Extrapolating this as a typical and constant rate of soakage, the soakaway would take more than 

24 hours to discharge 75% of the soakaway test pit volume. The testing indicates the completely weathered PLCM was 

not a suitable medium for soakaway drainage. Falling head tests were also undertaken in the competent mudstone of 

the PLCM which returned very low permeability values of between x10-8 and x10-9 m/s. While these values are not 

technically the same as infiltration rates, they serve as a useful indicator of how quickly water will drain away at depths 

below those tested in the soakaway pits, and, suggest deeper soakaway drainage is unlikely to be viable.  

All testing data taken together would suggest soakaway drainage at this site is unlikely to be feasible.  
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The infill structure is to be constructed surrounded by existing buildings of different construction dates extending back at 

least 50 years. As-built records for the existing buildings are not available, therefore it is unfeasible to determine if any of 

the existing buildings include ground gas protection measures. It is highly unlikely such measures will have been 

installed in the older buildings. In the likely scenario the infill structure is surrounded by buildings without ground gas 

protection measures, it would be problematic to install ground gas protection measures in the infill structure. Therefore it 

is recommended CO2 and CH4 gas detectors are installed in all existing buildings as well as the proposed infill structure 

during the construction phase and to remain in place during the service life of the buildings.  

Taking all this into consideration and the proposed Characteristic Situation is CS-2. It is possible this could be revised if 

additional monitoring wells are installed to the west of the proposed areas of drilling and grouting to assess the impact of 

the grouting works on the ground gas characteristic situation once all grouting works are completed.   
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Land Quality Assessment  

9.1 Visual and Olfactory Evidence of Hydrocarbon Contamination 

No visual or olfactory evidence of any significant contamination was identified during either intrusive investigations.  

9.2 Geoenvironmental Preface and Assumptions 

The development proposal for the site includes the demolition and construction of educational facilities at Greenhead 

College. It also includes for the construction of a replacement artificial sports pitch and relocated car parking. It has been 

assumed that a ‘Commercial’ end use is appropriate and justification for this is included within Section 9.4.2. 

9.3 Environmental Testing and Sampling Strategy 

The suite of analysis focused on commonly occurring contaminants as well as targeting several contaminants that can 

act as surrogate markers for other less common contaminants.  

A total of 12 representative soil samples were subject to environmental testing during the EPS investigation and these 

results are included in Appendix A. A further 10 representative soil samples were subject to environmental testing as part 

of the Dunelm investigation and these results are included in Appendix B.  

9.4 Risk Assessment Methodology 

9.4.1 General 

Reference should be made to the detailed information on the geoenvironmental risk assessment framework and 

methodology presented in Appendix C. 

The risk assessments undertaken are based on current UK legislative framework and best practice in the context of the 

proposed development. In order to put the laboratory chemical analysis results for the development site in context, the 

chemical data obtained during this investigation has been assessed in relation to published values and other criteria 

commonly used for the assessment of land contamination, as summarised subsequently. 

9.4.2 Land (Soil) Quality Assessment  

For this assessment, a ‘Commercial’ end use has been considered appropriate for the proposed development. These 

threshold values have been considered the most appropriate for the proposed development which consists of a multi 

storey unit that will provide an educational setting for its end users. The ‘Commercial’ end use model is based on the 

following: 

 The model considers indoor exposure frequency which is considered to be appropriate for assessing the risk within 

areas of proposed buildings. 

 The frequency for any indoor exposure is 230 days a year which is appropriate for the proposed buildings based on 

an employee or student’s exposure (worst case scenario). 

 The occupancy period indoors is 8.3 hours a day, which is considered to be appropriate for an employee or student. 

 The most sensitive receptor is a female aged 16 years which is considered appropriate as the most sensitive 

receptor for staff or students in the proposed buildings.  

Should the nature of the proposed development significantly change that would alter the proposed end use, further 

geoenvironmental assessment may be warranted.   

In undertaking the Tier 1 risk assessment the laboratory analysis results for soil samples have been considered in the 

context of a ‘Commercial’ scenario, using the LQMs (Land Quality Management) along with C4SLs (Category 4 







































Borehole Log
Borehole No.

R01
Sheet 1 of 2

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199755.03 - 7103587.52
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 130.85
Scale
1:45

Client: Mace Group Dates: 19/10/2020 - 20/10/2020
Logged By

LA

Remarks
Located within area of made ground in the west of the site. No groundwater strike logged by drillers. Flush type = Water. 
No loss of flush recorded. Elevations inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40

1.00

1.30

3.00

5.90

Level
(m)

130.45

129.85

129.55

127.85

124.95

Legend Stratum Description

MADE GROUND. Clayey cobbly GRAVEL 
including coarse brick, concrete and sandstone. 
Occasional metal and plastic observed.
MADE GROUND. Dark grey to black slightly 
clayey sandy GRAVEL with frequent clinker, coal 
fragments and fine brick. 

MADE GROUND. Soft to firm dark grey/black 
slightly silty slightly sand gravelly CLAY. Gravels 
mainly fine to medium sandstone and coal/
clinker.

Dynamic Sampled - Good Recovery
Firm to stiff orange/brown slightly gravelly CLAY 
with grey mottling. Gravels predominantly 
medium subrounded sandstone.

Light brown to orange fine to medium grained 
weathered/fractured SANDSTONE. 

Rotary Cored - Poor Recovery

Rotary Cored - Poor Recovery 

Rotary Cored - Good Recovery

Dark grey black fissile MUDSTONE. Iron staining 
frequently observed between fractures and 
fossiliferous bands observed where coring 
possible.

Rotary Cored - No Recovery

Rotary Open Hole

Continued on next sheet

1

2

3

4

5

6

7

8

9

0.00 - 0.30 ES

0.30 - 0.90 ES
PID=1

1.00 - 1.30 ES

HVP=95 
HVP=88 
PID=0

1.50 - 1.80 D
HVP=114 
HVP=99 

1.80 - 2.00 ES
HVP=154 
HVP=161 

2.00 N=10 (2,1/2,2,3,3)

3.00 N=15 (2,4/3,4,4,4)
3.00 - 3.90 C

3.90 - 5.00 C

5.00 - 5.20 C
5.20 - 6.50 C

6.20 - 6.50 ES

6.50 100 (4,8/100 for 
160mm)

8.00 50 (6,12/50 for 
25mm)
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Borehole No.

R01
Sheet 2 of 2

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199755.03 - 7103587.52
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 130.85
Scale
1:45

Client: Mace Group Dates: 19/10/2020 - 20/10/2020
Logged By

LA

Remarks
Located within area of made ground in the west of the site. No groundwater strike logged by drillers. Flush type = Water. 
No loss of flush recorded. Elevations inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

15.00

Level
(m)

115.85

Legend Stratum Description

End of borehole at 15 00 m

10

11

12

13

14

15

16

17

18

15.00 50 (5,10/50 for 
30mm)
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Borehole No.

R02
Sheet 1 of 2

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199806.24 - 7103563.11
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 131.00
Scale
1:45

Client: Mace Group Dates: 20/10/2020 - 20/10/2020
Logged By

LA

Remarks
No groundwater strike logged by drillers. Flush type = Water. No loss of flush recorded. Elevations inferred from 
topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.15
0.30

1.20

4.50

Level
(m)

130.85
130.70

129.80

126.50

Legend Stratum Description

BITUMINOUS HARDSTANDING.
MADE GROUND. Light grey sandy slightly 
clayey medium subangular GRAVEL (subbase).
Firm to stiff orange brown slightly gravelly and 
sandy CLAY with grey mottling. Gravels are 
medium subrounded sandstone.

Grey to yellow/orange medium grained fractured 
SANDSTONE.

Rotary Cored - Good Recovery

Rotary Open Hole

Dark grey fissile MUDSTONE.

Continued on next sheet

1

2

3

4

5

6

7

8

9

1.20 30 (0 for 0mm/30 for 
85mm)

1.20 - 2.70 C

2.70 25 (0 for 0mm/25 for 
10mm)

4.50 60 (5,10/60 for 
105mm)

8.00 25 (0 for 0mm/25 for 
30mm)
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Borehole No.
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Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199806.24 - 7103563.11
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 131.00
Scale
1:45

Client: Mace Group Dates: 20/10/2020 - 20/10/2020
Logged By

LA

Remarks
No groundwater strike logged by drillers. Flush type = Water. No loss of flush recorded. Elevations inferred from 
topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

15.00

Level
(m)

116.00

Legend Stratum Description

End of borehole at 15 00 m

10

11

12

13

14

15

16

17

18

10.50 30 (0 for 0mm/30 for 
105mm)

15.00 50 (7,12/50 for 
30mm)
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Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199579.15 - 7103672.03
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 123.20
Scale
1:45

Client: Mace Group Dates: 21/10/2020 - 21/10/2020
Logged By

LA

Remarks
No groundwater strike logged by drillers. Flush type = Water.  No loss of flush recorded. Elevations inferred from 
topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

0.80

1.20

1.50

4.80

Level
(m)

123.00

122.40

122.00

121.70

118.40

Legend Stratum Description

BITUMINOUS HARDSTANDING.
MADE GROUND. Dark grey silty sandy GRAVEL 
with fine brick and coal/clinker.

Firm to stiff brown/orange CLAY with grey 
mottling and occasional medium sandstone 
gravel.
Firm to stiff brown/orange gravelly CLAY. 
Frequent medium coarse sandstone gravel.

Rotary Cored - Good Recovery
Yellow to grey medium grained fractured 
SANDSTONE.

Rotary Cored - Poor Recovery

Rotary Open Hole

Dark grey fissile MUDSTONE.

Continued on next sheet
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4

5

6
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8

9

0.00 - 0.10 ES

1.30 - 1.50 D
1.50 N=16 (4,4/5,2,4,5)

1.50 - 1.60 D
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Borehole No.

R03
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Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199579.15 - 7103672.03
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 123.20
Scale
1:45

Client: Mace Group Dates: 21/10/2020 - 21/10/2020
Logged By

LA

Remarks
No groundwater strike logged by drillers. Flush type = Water.  No loss of flush recorded. Elevations inferred from 
topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

15.00

Level
(m)

108.20

Legend Stratum Description

End of borehole at 15 00 m

10

11

12

13

14

15

16

17

18

10.00 25 (0 for 0mm/25 for 
30mm)

15.00 D
15.00 25 (0 for 0mm/25 for 

20mm)
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Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199601.41 - 7103625.08
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 124.20
Scale
1:45

Client: Mace Group Dates: 22/10/2020 - 22/10/2020
Logged By

LA

Remarks
Driller's Logging. No groundwater strike logged by drillers. Flush type = Water.  No loss of flush recorded. Elevations 
inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

0.50

1.20

2.70

5.00

Level
(m)

124.00

123.70

123.00

121.50

119.20

Legend Stratum Description

BITUMINOUS HARDSTANDING.
Dynamic Sampled - Poor Recovery
MADE GROUND.

Stiff brown to grey CLAY. Poor recovery.

Stiff brown to grey CLAY/weathered sandstone/
gravels of sandstone. 

Rotary Cored - Moderate Recovery

Weathered yellow SANDSTONE.
Rotary Open Hole

Dark grey MUDSTONE.

Continued on next sheet
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3

4

5

6

7

8

9

0.50 - 0.60 B
0.60 - 0.70 D

2.70 30 (0 for 0mm/30 for 
95mm)

5.00 N=26 (2,4/5,5,6,10)
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Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199601.41 - 7103625.08
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 124.20
Scale
1:45

Client: Mace Group Dates: 22/10/2020 - 22/10/2020
Logged By

LA

Remarks
Driller's Logging. No groundwater strike logged by drillers. Flush type = Water.  No loss of flush recorded. Elevations 
inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

15.00

Level
(m)

109.20

Legend Stratum Description

End of borehole at 15 00 m

10

11

12

13

14

15

16

17

18

10.00 36 (0 for 0mm/36 for 
90mm)

15.00 40 (0 for 0mm/40 for 
85mm)
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Borehole No.
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Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199546.87 - 7103566.86
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 122.25
Scale
1:45

Client: Mace Group Dates: 22/10/2020 - 23/10/2020
Logged By

LA

Remarks
Driller's Logging. No groundwater strike logged by drillers. Flush type = Water.  No loss of flush recorded. Elevations 
inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20
0.40

0.80

2.70

Level
(m)

122.05
121.85

121.45

119.55

Legend Stratum Description

BIRUMINOUS HARDSTANDING.
Dynamic Sampled - Poor Recovery
MADE GROUND.
Stiff brown and grey CLAY.

Very weathered yellow clayey SANDSTONE.

Rotary Cored - Poor Recovery

Dark grey MUDSTONE.
Rotary Cored - Moderate Recovery

Rotary Open Hole

Continued on next sheet
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4
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6
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9

1.20 N=19 (1,2/3,4,5,7)

2.70 - 3.20 C

3.70 50 (5,14/50 for 
20mm)
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Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199546.87 - 7103566.86
Hole Type

BH

Location: Greenhead College. Huddersfield, HD1 4ES Level: 122.25
Scale
1:45

Client: Mace Group Dates: 22/10/2020 - 23/10/2020
Logged By

LA

Remarks
Driller's Logging. No groundwater strike logged by drillers. Flush type = Water.  No loss of flush recorded. Elevations 
inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

13.50

Level
(m)

108.75

Legend Stratum Description

End of borehole at 13 50 m

10

11

12

13

14

15

16

17

18

10.00 31 (0 for 0mm/31 for 
105mm)

15.00 34 (0 for 0mm/34 for 
85mm)





Borehole Log
Borehole No.

WS02
Sheet 1 of 1

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199495.66 - 7103625.08
Hole Type

WS

Location: Greenhead College. Huddersfield, HD1 4ES Level: 120.80
Scale
1:27

Client: Mace Group Dates: 20/10/2020 - 20/10/2020
Logged By

LA

Remarks
Refusal at approximately 5m in mudstone. No groundwater strike recorded by driller. Elevations inferred from 
topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.25

0.60

1.00

3.90

5.00

Level
(m)

120.70

120.55

120.20

119.80

116.90

115.80

Legend Stratum Description

BITUMINOUS HARDSTANDING.
MADE GROUND/SUBBASE. Orange/brown  
sandy medium to coarse subangular to angular 
GRAVEL.
MADE GROUND. Black medium coarse sandy 
GRAVEL with ash, clinker and coal fragments.

MADE GROUND. Soft to firm very silty slightly 
sandy CLAY.

Firm (becoming stiff) orange/brown sandy 
gravelly CLAY with grey mottling and fine to 
medium subrounded sandstone GRAVEL.

Dark grey/black stiff/hard CLAY/fissile 
MUDSTONE with iron staining between 
laminations.

End of borehole at 5.00 m

1

2

3

4

5

0.00 - 1.00 B
0.10 - 0.25 ES

HVP=79 
HVP=89 

HVP=99 
1.50 - 1.70 ES
1.60 - 1.80 D

HVP=101 

HVP=105 

HVP=167 
HVP=156 
HVP=148 

2.50 - 2.60 D
HVP=138 

HVP=131 
3.00 D

4.00 D
4.00 N=36 (5,5/7,8,9,12)

4.00 - 4.20 ES

5.00 50 (9,15/50 for 
190mm)







Borehole Log
Borehole No.

WS05
Sheet 1 of 1

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199573.58 - 7103698.32
Hole Type

WS

Location: Greenhead College. Huddersfield, HD1 4ES Level: 122.65
Scale
1:27

Client: Mace Group Dates: 20/10/2020 - 20/10/2020
Logged By

LA

Remarks
Refusal on sandstone. No groundwater strike recorded by driller. Elevations inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

0.25

0.45

0.70

3.00

3.90

4.60

Level
(m)

122.55

122.40

122.20

121.95

119.65

118.75

118.05

Legend Stratum Description

BITUMINOUS HARDSTANDING.
MADE GROUND/SUBBASE. Pale yellow 
sandstone GRAVEL.
MADE GROUND. Coarse dark brown/grey silty 
sandy GRAVEL with coal/clinker and brick. 
MADE GROUND. Soft to firm dark dark grey silty 
sandy CLAY with subtle organic odour.

Firm becoming stiff orange/brown silty sandy 
CLAY with some grey mottling and medium 
coarse sandstone gravel.

Weathered SANDSTONE recovered as light 
brown/orange very sandy gravelly CLAY.

Dark brown/grey firm to stiff slightly silty gravelly 
CLAY (weathered mudstone).

End of borehole at 4.60 m

1

2

3

4

5

0.10 - 0.25 ES

0.70 - 0.80 D
HVP=111 

0.80 - 1.00 ES
HVP=115 

HVP=118 
HVP=125 
HVP=148 

HVP=166 
HVP=159 

1.70 - 1.80 D
HVP=144 
HVP=163 

HVP=156 
HVP=160 
HVP=153 
HVP=166 

4.20 - 4.40 D

4.40 50 (25 for 5mm/50 for 
5mm)

HVP=141 



Borehole Log
Borehole No.

WS06
Sheet 1 of 1

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199805.13 - 7103471.09
Hole Type

WS

Location: Greenhead College. Huddersfield, HD1 4ES Level: 130.70
Scale
1:27

Client: Mace Group Dates: 20/10/2020 - 20/10/2020
Logged By

LA

Remarks
Refusal on sandstone. No groundwater strike recorded by driller. Elevations inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.20

0.40

0.80

1.50
1.51

Level
(m)

130.50

130.30

129.90

129.20
129.19

Legend Stratum Description

TOPSOIL. Soft dark brown silty sandy CLAY.

MADE GROUND. Soft grey/orange silty sandy 
gravelly CLAY.
Firm very sandy gravelly CLAY. Gravels 
comprise medium/coarse sandstone. 

Weathered SANDSTONE recovered as orange 
grey very clayey gravelly SAND.

Grey SANDSTONE
End of borehole at 1.50 m

1

2

3

4

5

0.10 - 0.20 ES

HVP=98 
HVP=104 

0.80 - 0.90 ES

1.50 50 (25 for 10mm/50 
for 5mm)



Borehole Log
Borehole No.

WS07
Sheet 1 of 1

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199837.41 - 7103501.14
Hole Type

WS

Location: Greenhead College. Huddersfield, HD1 4ES Level: 130.80
Scale
1:27

Client: Mace Group Dates: 20/10/2020 - 20/10/2020
Logged By

LA

Remarks
Refusal on sandstone. No groundwater strike recorded by driller. Elevations inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.40
0.50

Level
(m)

130.40
130.30

Legend Stratum Description

TOPSOIL. Soft dark brown silty sandy slightly 
gravelly CLAY with rare brick fragments and 
sandstone.

Yellow/grey SANDSTONE.
End of borehole at 0.50 m

1

2

3

4

5

0.20 - 0.40 ES

0.50 50 (10,12/50 for 
155mm)





Borehole Log
Borehole No.

WS09
Sheet 1 of 1

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199647.05 - 7103698.32
Hole Type

WS

Location: Greenhead College. Huddersfield, HD1 4ES Level: 124.45
Scale
1:27

Client: Mace Group Dates: 21/10/2020 - 21/10/2020
Logged By

LA

Remarks
Refusal on sandstone. No groundwater strike recorded by driller. Elevations inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.10

1.20

4.80

5.20

Level
(m)

124.35

123.25

119.65

119.25

Legend Stratum Description

TOPSOIL. Soft dark brown slightly gravelly 
CLAY.
Firm light brown slightly silty slightly gravelly 
CLAY with grey mottling

Stiff brown brown (becoming darker with depth) 
silty sandy gravelly CLAY. Gravel is coarse 
sandstone.

Siff/hard dark grey fissile CLAY/MUDSTONE.

End of borehole at 5.20 m

1

2

3

4

5

0.00 - 0.10 ES

0.30 - 0.70 B
HVP=89 
HVP=95 

HVP=128 

0.80 - 1.00 ES

1.50 - 1.60 D

5.00 N=50 (25 for 
115mm/50 for 

225mm)
5.20 D



Borehole Log
Borehole No.

WS10
Sheet 1 of 1

Project Name: Greenhead College, Huddersfield
Project No.
UK20.5113b

Co-ords: -199732.77 - 7103570.62
Hole Type

WS

Location: Greenhead College. Huddersfield, HD1 4ES Level: 130.70
Scale
1:27

Client: Mace Group Dates: 21/10/2020 - 21/10/2020
Logged By

LA

Remarks
Refusal on sandstone. No groundwater strike recorded by driller. Elevations inferred from topographical survey.

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.15
0.25

0.40

1.10

2.00

2.30

3.60
3.61

Level
(m)

130.55
130.45

130.30

129.60

128.70

128.40

127.10
127.09

Legend Stratum Description

BITUMINOUS HARDSTANDING.

MADE GROUND/SUBBASE. Grey/brown sandy 
medium coarse subangular GRAVEL.
MADE GROUND. Soft dark grey silty sandy 
slightly gravelly CLAY. Fine fragments of brick 
and coal/clinker.
MADE GROUND. Black silty gravelly sand with 
brick, clinker and coal fragments.

MADE GROUND. Soft to firm dark brown/grey 
silty sandy gravelly CLAY. Gravels mainly fine 
brick, coal and medium/coarse sandstone.

Soft to firm brown silty sandy CLAY.

Soft becoming firm to stiff light brown/orange 
silty sandy gravelly CLAY. Gravels medium 
coarse sandstone. 

SANDSTONE.
End of borehole at 3.60 m

1

2

3

4

5

0.50 - 0.70 ES

1.20 - 1.40 ES

HVP=48 
HVP=81 

2.30 - 2.50 D
HVP=55 
HVP=75 

HVP=118 

HVP=154 

HVP=156 
HVP=161 

3.20 - 3.50 D

3.60 D
3.60 50 (25 for 65mm/50 

for 150mm)









Element Materials Technology P: +44 (0) 1244 833780

Unit 3 Deeside Point F: +44 (0) 1244 833781

Zone 3

Deeside Industrial Park W: www.element.com

Deeside

CH5 2UA

EPS Ltd

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Senior Project Manager

2

Thirty six samples were received for analysis on 24th October, 2020 of which twenty were scheduled for analysis.  Please find attached our Test 

Report which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside 

the scope of any accreditation, and all results relate only to samples supplied. 


All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. 

Authorised By:

Phil Sommerton BSc

Please include all sections of this report if it is reproduced

7B Caxton House


Broad Street


Cambourne


Cambridgeshire


CB23 6JN

Lee Anderson

26th November, 2020

UK20.5113B

Test Report 20/14666 Batch 1

Greenhead College

24th October, 2020

Final report

Element Materials Technology Environmental UK Limited

Registered in England and Wales

Registered Office: 10 Lower Grosvenor Place, London,  SW1W 0EN

Company Registration No: 11371415 1 of 31



Client Name: Report : Solid

Reference:

Location: Solids  V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 20/14666

EMT Sample No. 4-6 10-12 13-15 25-27 28-29 30-32 33-35 42-44 45-46 47-48

Sample ID R01-ES2 R01-ES4 WS01-ES1 WS02-ES2 WS02-ES3 WS03-ES1 WS03-ES2 WS04-ES2 WS05-ES1 WS05-ES2

Depth 0.3-0.9 1.8-2.0 0.1-0 25 1.5-1.7 4.0-4.2 0.5-0.6 1.5-1.6 1.7-1.8 0.1-0 25 0.8-1.0

COC No / misc

Containers V J T V J T V J T V J T V J V J T V J T V J T V J V J

Sample Date 19/10/2020 19/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020

Sample Type Clayey Sand Clay Loamy Sand Clay Clay Clay Clay Clay Clay Clay

Batch Number 1 1 1 1 1 1 1 1 1 1

Date of Receipt 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020

Arsenic
 #M 96.7 - 3.5 - 6.5 26 0 5.8 - <0.5 - <0.5 mg/kg TM30/PM15

Cadmium
 #M <0.1 - 0.1 - <0.1 <0.1 <0.1 - 0.1 - <0.1 mg/kg TM30/PM15

Chromium
 #M 51 5 - 347.2AB - 31.4 50 9 33 2 - 3.0 - <0.5 mg/kg TM30/PM15

Copper
 #M 6113AE - 41 - 47 94 20 - 4 - <1 mg/kg TM30/PM15

Lead
 #M 199 - 22 - 29 423 14 - <5 - <5 mg/kg TM30/PM15

Mercury
 #M <0.1 - <0.1 - <0.1 0.2 <0.1 - <0.1 - <0.1 mg/kg TM30/PM15

Nickel
 #M 91.7 - 25.1 - 59 3 34 3 12 2 - 1.0 - <0.7 mg/kg TM30/PM15

Selenium
 #M 2 - 2 - 2 <1 1 - <1 - <1 mg/kg TM30/PM15

Sulphur as S - 0 01 - - - - - - - - <0.01 % TM30/PM15

Total Sulphate as SO4
 #M - 144 614 - 149 - 140 - - - <50 mg/kg TM50/PM29

Zinc
 #M 114 - 64 - 123 80 40 - 29 - <5 mg/kg TM30/PM15

PAH MS

Naphthalene
 #M 85 90AD - 0.51AB - <0.04 0 37 <0.04 - <0.04 - <0.04 mg/kg TM4/PM8

Acenaphthylene 1.29AD - 0.97AB - <0.03 0 28 <0.03 - <0.03 - <0.03 mg/kg TM4/PM8

Acenaphthene
 #M 63.71AD - 1.66AB - <0.05 0 29 <0.05 - <0.05 - <0.05 mg/kg TM4/PM8

Fluorene
 #M 47 85AD - 1.34AB - <0.04 0 24 <0.04 - <0.04 - <0.04 mg/kg TM4/PM8

Phenanthrene
 #M 360 85AD - 14.08AB - 0 07 2 29 <0.03 - <0.03 - <0.03 mg/kg TM4/PM8

Anthracene
 # 88 03AD - 5.30AB - <0.04 0 65 <0.04 - <0.04 - <0.04 mg/kg TM4/PM8

Fluoranthene
 #M 332 26AD - 28.21AB - 0 08 3 92 <0.03 - <0.03 - <0.03 mg/kg TM4/PM8

Pyrene
 # 280 32AD - 24.94AB - 0 08 3.40 <0.03 - <0.03 - <0.03 mg/kg TM4/PM8

Benzo(a)anthracene
 # 124 87AD - 10.95AB - 0 09 1.73 <0.06 - <0.06 - <0.06 mg/kg TM4/PM8

Chrysene
 #M 137.46AD - 12.32AB - 0.10 1 85 <0.02 - <0.02 - <0.02 mg/kg TM4/PM8

Benzo(bk)fluoranthene
 #M 212 36AD - 25.46AB - 0.12 3 37 <0.07 - <0.07 - <0.07 mg/kg TM4/PM8

Benzo(a)pyrene
 # 123 34AD - 15.70AB - 0 06 1 97 <0.04 - <0.04 - <0.04 mg/kg TM4/PM8

Indeno(123cd)pyrene 73 50AD - 10.72AB - <0.04 1 35 <0.04 - <0.04 - <0.04 mg/kg TM4/PM8

Dibenzo(ah)anthracene
 # 15 32AD - 2.61AB - <0.04 0 23 <0.04 - <0.04 - <0.04 mg/kg TM4/PM8

Benzo(ghi)perylene
 # 79 04AD - 11.73AB - <0.04 1 36 <0.04 - <0.04 - <0.04 mg/kg TM4/PM8

Coronene 12 03AD - - - - 0 23 - - <0.04 - <0.04 mg/kg TM4/PM8

PAH 16 Total 2026.1AD - 166.5AB - 0.6 23 3 <0.6 - <0.6 - <0.6 mg/kg TM4/PM8

PAH 17 Total 2038.13AD - - - - 23.53 - - <0.64 - <0.64 mg/kg TM4/PM8

Benzo(b)fluoranthene 152 90AD - 18.33AB - 0 09 2.43 <0.05 - <0.05 - <0.05 mg/kg TM4/PM8

Benzo(k)fluoranthene 59.46AD - 7.13AB - 0 03 0 94 <0.02 - <0.02 - <0.02 mg/kg TM4/PM8

PAH Surrogate % Recovery 89AD - 90AB - 86 84 76 - 97 - <0 % TM4/PM8

Naphthalene - - - - - - - - - - <0.04 mg/kg TM4/PM6

Acenaphthylene - - - - - - - - - - <0.03 mg/kg TM4/PM6

Acenaphthene - - - - - - - - - - <0.05 mg/kg TM4/PM6

Fluorene - - - - - - - - - - <0.04 mg/kg TM4/PM6

Phenanthrene - - - - - - - - - - <0.03 mg/kg TM4/PM6

Anthracene - - - - - - - - - - <0.04 mg/kg TM4/PM6

Fluoranthene - - - - - - - - - - <0.03 mg/kg TM4/PM6

Pyrene - - - - - - - - - - <0.03 mg/kg TM4/PM6

Benzo(a)anthracene - - - - - - - - - - <0.06 mg/kg TM4/PM6

Greenhead College

Lee Anderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Element Materials Technology

EPS Ltd

UK20.5113B

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 31



Client Name: Report : Solid

Reference:

Location: Solids  V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

EMT Job No: 20/14666

EMT Sample No. 4-6 10-12 13-15 25-27 28-29 30-32 33-35 42-44 45-46 47-48

Sample ID R01-ES2 R01-ES4 WS01-ES1 WS02-ES2 WS02-ES3 WS03-ES1 WS03-ES2 WS04-ES2 WS05-ES1 WS05-ES2

Depth 0.3-0.9 1.8-2.0 0.1-0 25 1.5-1.7 4.0-4.2 0.5-0.6 1.5-1.6 1.7-1.8 0.1-0 25 0.8-1.0

COC No / misc

Containers V J T V J T V J T V J T V J V J T V J T V J T V J V J

Sample Date 19/10/2020 19/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020 20/10/2020

Sample Type Clayey Sand Clay Loamy Sand Clay Clay Clay Clay Clay Clay Clay

Batch Number 1 1 1 1 1 1 1 1 1 1

Date of Receipt 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020 24/10/2020

PAH MS Continued

Chrysene - - - - - - - - - - <0.02 mg/kg TM4/PM6

Benzo(bk)fluoranthene - - - - - - - - - - <0.07 mg/kg TM4/PM6

Benzo(a)pyrene - - - - - - - - - - <0.04 mg/kg TM4/PM6

Indeno(123cd)pyrene - - - - - - - - - - <0.04 mg/kg TM4/PM6

Dibenzo(ah)anthracene - - - - - - - - - - <0.04 mg/kg TM4/PM6

Benzo(ghi)perylene - - - - - - - - - - <0.04 mg/kg TM4/PM6

PAH 16 Total - - - - - - - - - - <0.6 mg/kg TM4/PM6

Benzo(b)fluoranthene - - - - - - - - - - <0.05 mg/kg TM4/PM6

Benzo(k)fluoranthene - - - - - - - - - - <0.02 mg/kg TM4/PM6

Methyl Tertiary Butyl Ether
 #

<2
SV - <2 - <2 <2

SV <2 - <2 - <2 ug/kg TM15/PM10

Benzene
 #

5
SV - <3 - <3 <3

SV <3 - <3 - <3 ug/kg TM15/PM10

Toluene
 #

17
SV - <3 - <3 6

SV <3 - <3 - <3 ug/kg TM15/PM10

Ethylbenzene
 #

38
SV - <3 - <3 <3

SV <3 - <3 - <3 ug/kg TM15/PM10

m/p-Xylene
 #

83
SV - <5 - <5 7

SV <5 - <5 - <5 ug/kg TM15/PM10

o-Xylene
 #

71
SV - <3 - <3 <3

SV <3 - <3 - <3 ug/kg TM15/PM10

Surrogate Recovery Toluene D8 41
SV - 53 - 89 63

SV 107 - 105 - <0 % TM15/PM10

Surrogate Recovery 4-Bromofluorobenzene 44
SV - 54 - 56 47

SV 97 - 95 - <0 % TM15/PM10

Mineral Oil (C10-C40) (EH_CU_1D_Tota ) 697 - - - - <30 - - <30 - <30 mg/kg TM5/PM8/PM16

TPH CWG

Aliphatics

>C5-C6 (HS_1D_AL)
 #M

<0.1
SV - <0.1

SV - <0.1 <0.1
SV <0.1 - <0.1 - <0.1 mg/kg TM36/PM12

>C6-C8 (HS_1D_AL)
 #M

<0.1
SV - <0.1

SV - <0.1 <0.1
SV <0.1 - <0.1 - <0.1 mg/kg TM36/PM12

>C8-C10 (HS_1D_AL) 0.1
SV - <0.1

SV - <0.1 <0.1
SV <0.1 - <0.1 - <0.1 mg/kg TM36/PM12

>C10-C12 (EH_1D_AL)
 #M 8.2 - <0 6AA - <0.2 <0.2 <0.2 - <0.2 - <0.2 mg/kg TM5/PM8/PM16

>C12-C16 (EH_1D_AL)
 #M 21 - <12AA - 15 <4 <4 - <4 - <4 mg/kg TM5/PM8/PM16

>C16-C21 (EH_1D_AL)
 #M 25 - <21AA - 23 <7 <7 - <7 - <7 mg/kg TM5/PM8/PM16

>C21-C35 (EH_1D_AL)
 #M 492 - 706AA - 42 <7 <7 - <7 - <7 mg/kg TM5/PM8/PM16

Total aliphatics C5-35 (EH+HS_1D_AL) 546 - 706AA - 80 <19 <19 - <19 - <19 mg/kg M5 M36 M8 M 2 M 6

Aromatics

>C5-EC7 (HS_1D_AR)
 #

<0.1
SV - <0.1

SV - <0.1 <0.1
SV <0.1 - <0.1 - <0.1 mg/kg TM36/PM12

>EC7-EC8 (HS_1D_AR)
 #

<0.1
SV - <0.1

SV - <0.1 <0.1
SV <0.1 - <0.1 - <0.1 mg/kg TM36/PM12

>EC8-EC10 (HS_1D_AR)
 #M

<0.1
SV - <0.1

SV - <0.1 <0.1
SV <0.1 - <0.1 - <0.1 mg/kg TM36/PM12

>EC10-EC12 (EH_1D_AR)
 # 104 8 - <0 6AA - <0.2 <0.2 <0.2 - <0.2 - <0.2 mg/kg TM5/PM8/PM16

>EC12-EC16 (EH_1D_AR)
 # 375 - <12AA - <4 10 <4 - <4 - <4 mg/kg TM5/PM8/PM16

>EC16-EC21 (EH_1D_AR)
 # 2002 - 176AA - <7 42 <7 - <7 - <7 mg/kg TM5/PM8/PM16

>EC21-EC35 (EH_1D_AR)
 # 4651 - 2178AA - <7 149 <7 - <7 - <7 mg/kg TM5/PM8/PM16

Total aromatics C5-35 (EH+HS_1D_AR)
 # 7133 - 2354AA - <19 201 <19 - <19 - <19 mg/kg M5 M36 M8 M 2 M 6

Total aliphat cs and aromat cs(C5-35) (EH HS_CU_1D_Total) 7679 - 3060AA - 80 201 <38 - <38 - <38 mg/kg M5 M36 M8 M 2 M 6

MTBE
 # - - - - - - - - - - <5 ug/kg TM36/PM12

LOD/LOR Units
Method

No.

Element Materials Technology

EPS Ltd

UK20.5113B

Greenhead College

Lee Anderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 31




