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Verification Report - Remediation Works at Pear Tree Farm, St. James Road, Long Sutton, 

Lincolnshire 
 
Introduction 
 
Ground Engineering Limited was instructed by the client, Nene Transport (Lincs) Limited, to 
inspect a previously identified total petroleum hydrocarbon (TPH) hotspot area to identify if it had 
been remediated by excavation works during the construction of foundations.  If hydrocarbon 
impacted soils were identified they were to be removed and replaced with soils suitable for use in 
the new residential development, a proposal that was discussed and agreed in principal with the 
Environmental Protection Officer at South Holland District Council.  It was also agreed with the 
Council that previously undertaken gas monitoring should be reviewed to BS8485:2015 standards.  
Remediation and validation requirements were set out in a Remedial Method Statement by Ground 
Engineering Limited, report reference C15075A dated September 2020, for the client Nene 
Transport (Lincs) Limited.   
 
Validation was to comprise site inspection and testing in the former hotspot area to confirm that the 
soils were suitable for retention in the residential development, which relates to Condition 9 of 
planning reference H11-0245-18, to demonstrate that the site has been remediated to a standard 
suitable for the approved use. 
 
 
Remediation Work carried out by the Client 
 
It was understood that the client Nene Transport (Lincs) Limited undertook the clearance of the site, 
which included removal of above ground fuel tanks, and selection of clean crushed concrete for 
placement beneath proposed hardstanding areas of the site, which was principally completed by 
July 2022.  No unexpected contamination was reported during the works by the client’s site work 
contractor.  The investigation area (TP1, TP2 and TP3), and location of a former above ground fuel 
tank associated with the hotspot of TPH, are shown on a site plan to the rear of the report text. 
 
The former hotspot area was inspected by an engineer from Ground Engineering Limited on 28th 
June 2022, following completion of the foundations and prior to placement of the ground floor slab.  
Photographs of the completed excavated area, and investigation areas, are presented following the 
plans at the rear of this report.  
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Source of Clean Crushed Concrete 
 
Following demolition of the former building and breaking out of the former hardstanding, selected 
clean site derived crushed concrete would be suitable for use in the proposed residential 
development.  
 
 
Validation Works by Ground Engineering Limited 
 
A site visit to record the remediation works and undertake hand auger boreholes in the area of the 
former TPH hotspot was undertaken by an engineer from Ground Engineering Limited on 28th June 
2022.  The holes were excavated using hand tools to between 0.50m and 1.90m depth at locations 
TP1, TP2 and TP3, to inspect the soils present following the construction of the foundations.  The 
exposed strata were sampled and recorded by a Geoenvironmental Engineer.  Representative small 
disturbed samples of the soils present were taken from each of the holes.  Samples were tested to 
determine the TPH concentrations in the soils, and whether the remaining soils were suitable for use 
within a residential setting.  The investigation locations and the approximate overlain positions of 
the former above ground fuel tank and structures are shown on the exploratory hole location plan 
following this report text.   
 
Following the findings of the 28th June 2022 investigation, it was agreed with the client that the 
hydrocarbon impacted soils at the location of TP2 should be removed from beneath the building 
footprint.  No elevated hydrocarbons were identified in the adjacent TP1 and TP3 locations, and an 
excavation outside of the building footprint adjacent TP2 found that crushed hardcore had replaced 
the original soils in this proposed hardstanding area, with no evidence of hydrocarbon 
contamination. 
 
A site visit to record the remediation excavation at the TP2 location was undertaken by an engineer 
from Ground Engineering Limited on 28th July 2022.  The excavation, denoted TP2A, was 
approximately 3.50m by 3.40m in extent, and 1.25m deep.  The exposed strata in the pit sides were 
inspected and sampled by a Geoenvironmental Engineer, and samples were tested to determine the 
TPH concentrations in the soils. 
 
Photographs of the investigation area, and following excavation of TP2A, as well as a proposed 
crushed hardcore/subsoil stockpile for use in the backfill of the excavation, are presented following 
the plans. 
 
The exploratory hole records, presented following the photographs, give the descriptions and depths 
of the various strata encountered, details of all samples taken, and the groundwater conditions 
observed during and on completion of excavation.   
 
 
Laboratory Work 

The samples were inspected in the laboratory and assessments of the soil characteristics have been 
taken into account during preparation of the exploratory hole records.  The soil descriptions have 
been made in accordance with BS5930:2015+A1:2020.  The chemical test results are presented 
following the exploratory hole records. 
 
Chemical analysis of soil samples recovered from the exploratory holes was undertaken, by an 
independent laboratory, primarily for characterisation purposes.  The samples were tested for total 
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petroleum hydrocarbons (TPH), and two samples with the highest concentrations of TPH were 
tested to determine the speciated fractions of TPH.   
 
 
Strata Encountered 
 
From surface, the expected Tidal Flat Deposits generally comprised firm, locally stiff, dark brown, 
brown and grey, slightly sandy, silty clay, varying to slightly clayey, silty sand.  The sand fraction 
was fine grained.  The clay became soft and very soft below approximately 1.00m depth.   
 
A hydrocarbon odour was noted in TP2 at 0.30m to 0.80m depth, which became a slight 
hydrocarbon odour below 0.80m depth.  A remnant slight hydrocarbon odour was also noted in 
soils on the western side of the TP2A excavation to 1.00m depth adjacent the foundation.  No 
hydrocarbon odours were noted in the TP1 and TP3 exploratory holes, or in the replacement 
crushed hardcore outside of the building footprint. 
 
The site derived stockpiled crushed hardcore and subsoil observed during this investigation was not 
noted to have olfactory or visual evidence of hydrocarbon contamination.   
 
 
Comments on the Chemical Test Results 

 
The results of the laboratory chemical testing on soil samples have been compared to soil screening 
values (SSVs) produced by Land Quality Management Limited (LQM) and the Chartered Institute 
for Environmental Health (CIEH) presented in their document ‘The LQM/CIEH S4ULs for Human 
Health Risk Assessment: 2015 (Publication Number S4UL3608)’.  The LQM/CIEH S4ULs are 
intended for use in assessing the potential risks posed to human health by contaminants in soil and 
are transparently derived and cautious ‘trigger values’ above which further assessment of the risks 
or remedial action may be needed.  The S4ULs (Suitable for Use Levels) have been derived, in 
accordance with UK legislation and Environment Agency policy, using a modified version of the 
Environment Agency CLEA 1.06 software.  
 
For each contaminant the adopted soil screening criteria have been calculated for the following land 
uses: 
 
 Residential use with home grown produce 
 Residential use without home grown produce 
 Commercial and industrial usage 

 
The intended purpose of the SSVs are as “intervention values” in the regulatory framework for 
assessment of human health risks in relation to land use.  These values are not binding standards, 
but are intended to inform judgements about the need for action to ensure that a new use of land 
does not pose any unacceptable risks to the health of the intended users. 
 
Table 1 presented to the rear of this report text compares the test results for the soils with the SSVs 
in relation to the specified uses, and Table 2 compares the test results of the remaining soils (TP2A) 
following remediation excavation.   
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Discussion of Results of Soil Analysis 
 
The results of the laboratory analysis indicate that the tested soils from TP2 at 0.50m depth 
contained a marginally elevated concentration of Aliphatic TPH (>C10-C12), which exceeded the 
soil screening values for a residential with home grown produce end use and for a residential 
without home grown produce end use, but not for a commercial or industrial usage.  The other 
results from the 28th June investigation were within the soil screening values for a residential with 
home grown produce end use; for a residential without home grown produce end use; and for a 
commercial or industrial usage.   
 
Following remediation excavation in the TP2 area, total petroleum hydrocarbons concentrations 
from the west side of TP2A were below the soil screening values for a residential with home grown 
produce end use; for a residential without home grown produce end use; and for a commercial or 
industrial usage, and therefore are not considered significant. 
 
 
Soil Gas Monitoring 
The monitoring of soil gasses (methane, carbon dioxide and oxygen) within the standpipes installed 
within boreholes DS101 and DS103 as part of a previous investigation by Delta-Simons was 
undertaken between 20th July and 30th July 2017.  The results of the monitoring are summarised in 
Table 3 below. 
 

Table 3: Summary of Gas Monitoring Data 

 

Hole 
Location 

No. 
Visits 

Methane 
(% v/v) 

Carbon 
Dioxide  

(% v/v)  

Oxygen 
(% v/v) 

Flow 
(l/hr) 

Water 
Level 
(mbgl) 

Atmospheric 
Pressure  

(mb) 

DS101 3 <0.1 2.2-3.4 17.5-18.7 <0.1 2.31-2.42 1008-1011 

DS103 3 <0.1-3.0 1.7-5.4 5.7-10.7 <0.1 1.92-1.95 1008-1013 

 
The results of the soil gas monitoring of the installations indicated a maximum 3.0% by volume 
methane and a maximum 5.4% by volume carbon dioxide, recorded during the monitoring visits.  
The in-situ measurements recorded gas emission rates of less than 0.1l/hr.  The highest values of 
methane and carbon dioxide were both recorded in the standpipe DS103, a location coincident with 
the hotspot of TPH contamination adjacent a former above ground fuel tank.  The former standpipe 
from DS103 was noted within the excavated arisings from the TP2A excavation. 
 
Using a flow rate of 0.1l/hr, the detection limit of the equipment used, these in-situ measurements 
indicate a gas screening value (GSV) of 0.0030l/hr for methane and 0.0054l/hr for carbon dioxide.  
These results fall into Characteristic Situation CS2 as defined by BS8485:2015 ‘Code of practice 
for the design of protective measures for methane and carbon dioxide ground gases for new 
buildings’.  These results indicate a low hazard potential, and that a ‘Type A building’ (private 
ownership with some small rooms present), would require a minimum gas protection score of 3.5 
points, and that gas protection measures are necessary.  The gas protection score of 3.5 could be 
achieved by a combination of floor slab construction, a passive sub-floor dispersal layer and a gas 
resistant membrane, which should be incorporated within the construction, with further details 
provided in BS8485:2015. 
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Exploratory Hole Location Plan 
Based on former layout overlain by proposed development plan provided by the client. 

 
 

 
Not To Scale 

TP2/2A 

TP1 TP3 

 
former fuel tank 



 

Project : Pear Tree Farm, St. James Road, Long Sutton, 
Lincolnshire 

 
Client :    Nene Transport (Lincs) Limited 

 

GROUND 
ENGINEERING 
LIMITED  
Peterborough     Tel : 01733 566566 

 

   
 

 

 
    Project No. 
     C15075B 
 

Site Photographs 
Client provided photograph 7th April 2022 following site clearance and during construction 

and Ground Engineering Limited site visit 28th June 2022 
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Site Photographs 
Ground Engineering Limited site visit 28th July 2022 following excavation of hotspot area. 
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