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1.0 Introduction 

1.1  Scope 

1.1.1 VertaseFLI Limited (Vertase) has been instructed by Hart 

Environmental Ltd (the Client) to undertake a site investigation within 

the Lower Edge Quarry (The Site). 

1.1.2 The aim of this investigation is to confirm the presence or absence of 

Pulverized Fuel Ash (PFA) within the backfill at the base of the quarry, 

for which there is anecdotal evidence of historic dumping. However, no 

records have been found to confirm this. 

1.1.3 This report details the results of this site investigation works along with 

the trial pit logging and soil chemical results. 
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2.0 Background 

2.1  Site Information 

2.1.1 The Site is situated on Lower Edge Road, southwest of Brighouse. The 

site is located on National Grid Reference 412839, 421356. 

2.1.2 The Site is an active quarry, with two separate pits. The larger pit is 

approximately rectangular in shape. At the base of the quarry, there is 

a pond situated by the northern boundary. The quarry is considered 

the last working quarry in the immediate area and has been used to 

mine high quality sandstone.  

2.1.3 The depth to base of the quarry is estimated to be 20 meters below 

ground level. 

2.2  Purpose of Investigation 

2.2.1 The purpose for the investigation is to investigate the potential 

presence of Pulverised Fuel Ash (PFA), as it is a waste known to contain 

heavy metals such as lead (Pb), cadmium (Cd), mercury (Hg), arsenic 

(As), chromium (Cr) and vanadium (V), which may leach into surface 

and groundwater. 

2.2.2 A report compiled by a third-party consultant during a hydrogeological 

impact assessment (Stephen Buss Consulting Ltd: Hydrogeological 

Risk Assessment of Elland Edge Quarry Recovery Scheme, Feb 2015) 

reported findings of PFA in nearby quarries. As a result, the 

Environment Agency (EA) has requested an investigation to determine 

the presence of PFA within the quarry. 
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3.0 Methodology 

3.1  Trial Pits 

3.1.1 Trial pits were excavated using a 360-degree excavator, a large bucket 

was utilised to allow removal of potentially large sandstone if 

encountered.  

3.1.2 A total of eight (8No.) trial pits, were undertaken along the base of the 

quarry.  

3.1.3 Each trial pit was excavated to a maximum depth of up to 4m and had 

an average width of 3m in diameter. The trial pits were logged to 

identify any signs of contamination present. The Trial Pit logs are 

presented in Appendix B.  

3.2  Trial Pit Logging 

3.2.1 All the Borehole and Trial Pits were logged to BS 5930 Standards. 

3.3  Trial Pit Locations  

3.3.1 The following table provides information on Easting, Northing and 

depth for each of the trial pits. 

Table 1. Trial Pit placements and depth excavated. 

 

 

 

 

 

 

 

 

3.3.2 The locations of the trial pits are shown in Drawing D2030_02 As-Dug 

Trial Pit Locations in Appendix A. 

3.4  Geological Logs 

3.4.1 The geological logs from the trial pits can be found in Appendix B. 

Trial Pit ID Easting (X) Northing (Y) Depth (metres) 

TP 1 413006 421277 1.8 

TP 2 412976 421278 0.7 

TP 3 412951 421302 1.6 

TP 4 412933 421332 4.0 

TP 5 412922 421363 2.6 

TP 6 412923 421341 2.4 

TP 7 412992 421265 2.6 

TP 8 413010 421263 4.0 
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3.4.2 Photos of the trial pits and arisings are presented in Appendix C. 

3.5  Soil Sampling and Analysis 

3.5.1 Six (6No.) soil samples were taken, among the six samples, five (5No.) 

were taken from the trial pits at various depths and one (1No.) was 

taken from the surface, where some slightly grey soils were identified 

and labelled as blue shale. 

3.5.2 The samples were sent off to the laboratory for a chemical analysis of 

TPH CWG (Total Petroleum Hydrocarbons – Criteria Working Group), 

Loss on Ignition (LoI), and Heavy Metals. 
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4.0 Results 

4.1  Soil Analysis Results 

4.1.1 The laboratory certificates for the findings are shown in Appendix D - 

Laboratory Certificates – Soils.  

4.1.1 The following table provides a summary of the chemical testing results 

for each of the trial pits. 

Table 2. Summary of the chemical testing results 

Analysis TP4 TP5 TP6 TP7 TP8 
Blue 

Shale 
Mean 

Average 

Loss on 
Ignition 

Stone Content (%) 0.1 0.1 0.1 59.1 0.1 0.1 9.9 
Moisture Content (%) 11 10 10 11 13 5.5 10.1 
Total mass of sample received (kg) 0.5 0.4 0.4 0.4 0.4 0.4 0.4 

Loss on Ignition @ 450°C (%) 0.5 0.4 0.4 0.4 0.4 0.4 0.4 

Heavy Metals 

Arsenic (mg/kg) 5.6 5.5 4.9 3.7 5 5.6 5.1 
Boron (mg/kg) 0.4 0.6 0.3 0.2 0.3 0.3 0.4 
Cadmium (mg/kg) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Chromium (mg/kg) 48 50 49 42 51 1 40.2 
Copper (mg/kg) 25 28 25 22 25 1 21.0 
Lead (mg/kg) 19 17 16 17 19 1 14.8 
Mercury (mg/kg) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
Nickel (mg/kg) 37 38 38 32 38 1 30.7 
Selenium (mg/kg) 1 1 1 1 1 1 1.0 
Zinc (mg/kg) 95 94 92 74 88 1 74.0 

TPH CWG 

Total TPH CWG - Aliphatic (EC5 - EC35) 
(mg/kg) 10 10 10 10 10 13 10.5 
Total TPH CWG - Aromatic (EC5 - EC35) 
(mg/kg) 10 10 10 10 10 11 10.2 

VOC 

MTBE (µg/kg) 5 5 5 5 5 5 5.0 
Benzene (µg/kg) 5 5 5 5 5 5 5.0 
Toluene (µg/kg) 5 5 5 5 5 5 5.0 
Ethylbenzene (µg/kg) 5 5 5 5 5 5 5.0 

Xylenes (µg/kg) 5 5 5 5 5 5 5.0 
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5.0 Conclusion 

 

5.1.1 The investigation identified no visible evidence of Pulverized Fuel Ash 

(PFA) present in the soils.  

5.1.2 The lithologies encountered in the trial pits were a grey, cobbly, 

gravelly, sandy, clay, quarry backfill (Made Ground), above a blue grey 

shale bedrock. 

5.1.3 Chemical testing of samples of Made Ground did not identify notably 

elevated concentrations of contaminants that are typically associated 

with PFA (e.g., arsenic, cadmium, mercury and lead), when compared 

to C4SL/S4UL for residential development. 
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Drawings 
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Geographical Log 
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Subangular to round

Dark Grey , Sandy gravelly, clayey soils MADEGROUND, 
gravel is coarse, size is 30mm. Gravel is subangular to 
round, sand is coarse. 
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sand is course, gravel size is course, with a diameter of 
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sand is course, gravel size is course with a 30mm 
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Brownish Grey, Bouldery, Gravelly, Clayey, Sandy soils, 
MADEGROUND. Boulder size is 300 mm, Gravel is 
coarse, Sand is coarse. 

Dark Grey , Sandy gravelly, clayey soils MADEGROUND, 
gravel is coarse, size is 30mm. Gravel is subangular to 
round, sand is coarse. 

Dark Grey Blue Shale, Gravelly, bouldery clayey soils 
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Brownish Grey, Bouldery, Gravelly, Clayey soils, 
MADEGROUND. Boulder size is 380 mm, Gravel is 
coarse. Boulder is Angular to subangular. 

Dark Blue Shale 
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Brownish Grey, Bouldery, Gravelly, Clayey soils, 
MADEGROUND. Boulder size is 400 mm, Gravel is 
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Appendix C 

Photo Plates 
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Trial Pit 1

Trial Pit 1

Trial Pit 3

Very Large Sandstone 

Trial Pit 3

Trial Pit 2


