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1.0   Introduction 
1.1   Appointment 
Delta-Simons Environmental Consultants Limited (“Delta-Simons”) was instructed by Brown Builders Ltd (the 
“Client”) to undertake an assessment of potential hazardous ground gas risks associated with the re-
development of a parcel of land off Small Drove, Weston, PE12 6HU (the “Site”).  

1.2   Project Background 
The aim of the assessment is to obtain additional information regarding ground conditions, specifically relating 
to hazardous ground gases, from which risks to end-users, the environment and structures can be assessed, 
with mitigation measures outlined, if necessary. 

Delta-Simons understands that the Site is to be redeveloped to a residential end use comprising 34 plots with 
associated gardens, access roads and soft landscaped areas. 

A Site Location Plan is provided as Figure 1 and a proposed development plan provided as Figure 2. 

1.3   Scope of Works 
The scope of works for this assessment comprises the following: 

▲ Undertake a review of previous investigations on the Site undertaken by third parties; 

▲ Detail the results of an intrusive investigation completed by Delta-Simons at the Site in March 2019; 

▲ Present the findings of associated laboratory testing of recovered soil and groundwater samples; 

▲ Detail the results of ground gas monitoring, including of newly installed wells together with all existing wells, 
completed between 3rd March and 9th May 2019; and 

▲ Outline any mitigation measures, where necessary, for the proposed development. 

1.4   Existing Information 
The following third-party reports have been provided to Delta-Simons for review: 

▲ ‘Site Investigation Report’ by Ground Engineering Ltd (Ref: C14022) dated March 2017;  

▲ ‘Ground Gas Risk Assessment’ letter report by Solmek Ltd (Ref: S181221/GAS) dated 16th January 2019; 
and 

▲ ‘Ground Gas Sampling and Analysis’ letter report by Solmek Ltd (Ref: S181221/GAS) dated 20th February 
2019.  

1.5   Limitations 
This document sets out the measures that will be carried out during the construction to mitigate potentially 
significant risks as identified by the investigations in the context of the proposed end-use of the Site, it does not 
provide a verification or completion statement for the works. The standard limitations associated with this 
assessment are presented in Appendix A. 
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2.0   Review of Existing Information 
2.1   Site Investigation Report (2017) 
A site investigation was undertaken by Ground Engineering Ltd (GE) in 2017 on behalf of South Holland District 
Council to provide information on the underlying ground conditions in relation to the proposed development, 
including a contamination assessment. At the time of the investigation, the Site was occupied by ten brick 
bungalows, associated gardens and open grassed areas. The Site is located in an area of reclaimed fenland 
standing at approximately 3.0 m AOD.  

A historical review recorded the Site to comprise two fields adjacent to Small Lane with a drain defining the Site 
boundary. Farm buildings were located adjacent to the southwestern boundary of the Site. By 1958, ten 
bungalows were constructed on-Site. Domestic garages are now also recorded on-Site in the southwest, and 
the drain adjacent to Small Lane are now infilled (possibly culverted). St Mary’s Primary School had been 
established with a playing field opposite to the Site on the north western side of Small Lane. Records from 1987 
recorded a name change regarding Small Lane to Small Drove. The Site layout remains unchanged. No notable 
changes to the Site were recorded from 1987 until the 2016 map edition.  

The scope of the GE investigation comprised ten window sampler boreholes (WS1 to WS10) with standard 
penetration tests (SPT’s) to a depth of approximately 4.0 m bgl, three of which (WS1, WS6 and WS9) were 
extended by dynamic probing to approximately 10.0 m bgl. These three boreholes were also installed as 
permanent gas/groundwater monitoring wells. 

The investigation recorded ground conditions comprising Made Ground between depths of 0.4 m bgl (across 
the majority of the Site) and 1.55 m bgl locally in WS8 where an infilled drainage ditch was located.  Tidal Flat 
Deposits were identified underlying the Made Ground and comprised sandy silts, silts and clays. Organic clays 
were noted between 1.8 and 3.0 m bgl across the Site area. Dynamic probing indicated very soft Tidal Flat 
Deposits extending to depths of approximately 10.0 m bgl. Groundwater was encountered during drilling 
between 0.8 and 3.0 m bgl.  

A programme of ground gas monitoring (3 No. visits) identified concentrations of methane up to 3.9 %v/v, and 
carbon dioxide up to 1.4 %v/v with marginally depleted oxygen levels. Flow rates of less than 0.1 l/hr were also 
recorded. The results are summarised in the table below. Barometric pressure ranged between 1018 and 1025 
mB during monitoring. The Site was therefore classified by GE as CS1 in accordance with BS 8485:2015 (i.e. 
the modified Wilson & Card classification), or Green in accordance to the NHBC traffic light system. 

A copy of the GE report is presented in Appendix B. 

Exploratory 
Hole Location 

Steady State Gas Concentrations (%v/v) 

Maximum 
Flow Rate 

(l/hr) 
Stratum 

Well 
Completely 

Flooded 
(Frequency)? 

Methane Carbon 
Dioxide Oxygen 

Min Max Min Max Min Max 

WS1 <0.1 <0.1 <0.1 0.8 19.5 20.1 <0.1 Tidal Flat 
Deposits 

Yes (3) 

WS6 <0.1 3.9 0.3 1.4 18.1 19.4 <0.1 No 

WS9 <0.1 <0.1 <0.1 1.3 19.8 20.3 <0.1 Yes (3) 

2.2   Ground Gas Risk Assessment (2019) 
A ground gas risk assessment was undertaken by Solmek Ltd (Solmek), which utilised data collected during 
three additional rounds of gas monitoring of the wells installed during the initial GE site investigation (WS1, WS6 
and WS9). During the monitoring, the wells were purged of groundwater first and gas monitoring completed 
after a suitable time period (Note: it is unclear from the Solmek report what the duration of this time period was; 
consequently, Delta-Simons are unable to assess whether a sufficient period of time had elapsed between 
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purging the wells of standing water and monitoring gas concentrations/flows so as to obtain representative 
data).  

The Solmek monitoring results are summarised in the following table. The monitoring over the three additional 
visits recorded carbon dioxide concentrations between 0.1 and 4.4 %v/v. There was evidence of oxygen 
depletion in WS1 on all three occasions with concentrations consistently <12.0 %v/v. Methane was not detected 
in boreholes WS6 or WS9 during the survey and no flow rates were recorded within these wells. However, within 
WS1, methane was detected on all three occasions with concentrations up to 87.4 %v/v and borehole flow rates 
up to  11.0 l/hr. Barometric pressure ranged between 1008 and 1025 mB during the Solmek monitoring 
programme.  

Exploratory 
Hole Location 

Steady State Gas Concentrations (%v/v) 

Maximum 
Flow Rate 

(l/hr) 
Stratum 

Well 
Completely 

Flooded 
(Frequency)? 

Methane Carbon 
Dioxide Oxygen 

Min Max Min Max Min Max 

WS1 36.2 87.4 1.7 4.4 0.1 11.1 11.0 Tidal Flat 
Deposits 

Yes (3) 

WS6 <0.1 <0.1 0.1 1.8 17.1 20.4 0.1 No 

WS9 <0.1 <0.1 0.6 2.8 16.7 18.3 0.1 No 

In accordance with the NHBC traffic light system, and taking into account the recorded methane concentrations, 
the Site was provisionally classified by Solmek as NHBC Red, where standard residential housing is 
unacceptable subject to risk assessment and remedial mitigation measures to reduce or remove the source of 
gas. 

A copy of the Solmek report is presented in Appendix B. 

2.3   Ground Gas Sampling & Analysis (2019) 
Solmek subsequently collected ground gas samples from WS1 using Tedlar bags and a Gresham pump to 
further investigate the elevated concentrations of methane previously recorded in borehole WS1. The sample 
was analysed for methane, propane, butane and methane.   

A methane concentration of 16.0% v/v was recorded, whilst the remaining three determinands were below 
detection limit. A mains gas leak was discounted as a potential source of the elevated gas concentrations, given 
that mains gas typically comprises higher alkanes (such as ethane, propane and butane). 

The Tidal Flat Deposits, which were found during the GE investigation to predominantly comprise clay and silt, 
were noted to be of organic composition between 2.0 and 2.8 m bgl to >3.45 m bgl. Organic clays and silts were 
deemed by Solmek to be a plausible source of the methane gas due to anaerobic microbial decomposition. The 
shallow clay layer was conjectured by Solmek to be an effective seal, trapping the ground gas and allowing 
methane accumulation. By installing the borehole (WS1) and piercing the clay seal, it was proposed, by Solmek, 
that a pathway could have been opened allowing methane to be omitted under a pressure gradient, particularly 
during low atmospheric pressure conditions. 

A copy of the Solmek report is presented in Appendix B. 
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3.0   Site Investigation 
An intrusive investigation was completed at the Site on 29th March 2019 to further assess the ground gas regime 
at the Site. The investigation comprised the following: 

▲ Eight dynamic sampler boreholes (DS101 to DS108) with standpipe installations to depths between 2.0 and 
6.0 m bgl;  

▲ Chemical testing of soil arisings for Total Organic Carbon (TOC);  

▲ Chemical testing of silt samples collected from the base of WS1, WS6 and WS9 during ground gas 
monitoring for TOC; 

▲ Chemical testing of groundwater for Dissolved Methane; and 

▲ Nine return visits for monitoring ground gas and groundwater level in the newly installed monitoring wells 
(DS101-DS108) and the three existing wells installed during the GE 2017 site investigation (WS1, WS6 and 
WS9). The first three monitoring rounds were completed prior to the Delta-Simons intrusive works and 
therefore included monitoring of WS1, WS6 and WS9 only. The remaining six monitoring rounds included 
readings from all eleven monitoring wells. 

The locations of the intrusive holes are shown on Figure 2, attached and were chosen to: 

▲ Target the area around WS1, where elevated methane concentrations and flow rates had previously been 
recorded; and 

▲ To provide good coverage across the Site in relation to the proposed development.  

It is noted that piled foundations were recommended by GE in the previous site investigation report in an area 
where DS108 was undertaken. DS108 was therefore advanced and installed as a monitoring well to 6.0 m bgl 
to investigate the possibility of a deeper ground gas source than the organic clay strata identified by Solmek.  
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4.0   Investigation Findings 
4.1   Ground Summary 
A summary of the observed ground conditions at the Site is provided below: 

Summary of Observed Ground Conditions 

Strata Typical Strata Description 
Depth Range 

of Strata 
Base (m bgl) 

Maximum 
Proven 

Thickness (m) 
Comments 

Made Ground Brownish black slightly clayey 
SAND and crushed concrete 
overlying soft brown sandy 
CLAY (reworked material).  

0.1 – 0.7 0.7 Clay in DS104 
only. 

River Terrace 
Deposits 

Brown/brownish grey slightly 
clayey SAND; 

Soft grey SILT; and/or 

Brown/greyish brown sandy 
CLAY. 

Unproven Unproven Organic silt was 
recorded between 
2.0 and 6.0 m bgl 
in DS108. 

Groundwater strikes were noted during drilling operations at typically between 1.0 and 2.0 m bgl, with a second 
strike noted in DS108 at 5.0 m bgl, which rose to 4.6 m bgl after ten minutes.  

No visual or olfactory evidence of contamination or potential sources of ground gas (deep Made Ground or 
significantly organic-rich soil) were encountered during the Site investigation and the ground conditions were 
generally consistent with the findings of the previous investigation.  

Borehole records from the intrusive works are included as Appendix C. 

4.2   Ground Gas Monitoring Results 
Preliminary gas monitoring results are presented in Appendix D and summarised in the following table. The 
results include three initial monitoring rounds (Visits 1-3) on all existing wells (WS1, WS6 and WS9) followed by 
the first five of six rounds of gas monitoring (visits 4-9) to be completed on all existing and newly installed wells 
(DS101-DS108). 

Barometric pressures ranged from 980mB (visit 3) to 1027mB (visit 5). 
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Exploratory 
Hole 

Steady Gas Concentration (%v/v) Steady 
Flow Rate 

(l/hr) 

Response 
Zone (m 

bgl) Stratum 
Completely 

flooded? 
(frequency1) 

Methane Carbon 
Dioxide Oxygen 

Min Max Min Max Min Max Min Max From To 

DS101 <0.1 <0.1 <0.1 1.8 11.7 19.9 -1.0 0.4 1.0 3.0 

Tidal Flat 
Deposits 

No 

DS102 <0.1 <0.1 <0.1 2.7 14.3 20.3 -0.1 7.6 1.0 2.0 Yes (5) 

DS103 <0.1 <0.1 <0.1 1.1 13.7 20.3 4.9 13.5 1.0 3.0 Yes (1) 

DS104 <0.1 <0.1 <0.1 1.0 13.7 20.3 -0.9 0.1 1.0 3.0 Yes (1) 

DS105 <0.1 <0.1 <0.1 2.3 13.2 20.4 0.1 0.1 1.0 2.0 No 

DS106 <0.1 <0.1 <0.1 2.9 13.9 20.1 0.2 0.2 1.0 3.0 No 

DS107 <0.1 <0.1 0.6 2.4 12.8 18.8 -0.1 0.3 1.0 3.0 No 

DS108 <0.1 <0.1 <0.1 1.0 14.2 20.4 0.1 0.3 2.0 6.0 Yes (6) 

WS1 <0.1 76.9 <0.1 6.1 3.1 20.5 0.1 84.6 1.0 3.0 Yes (5) 

WS6 <0.1 27.7 <0.1 4.4 10.7 20.3 -2.7 13.9 1.0 3.0 No 

WS9 <0.1 40.8 <0.1 2.5 8.1 20.5 -0.1 0.1 1.0 3.0 Yes (6) 

Notes    1 = Maximum potential frequency of flooded wells for DS101-DS108 is 6 monitoring rounds, and maximum 
potential frequency for WS1, WS6 and WS9 is 9 monitoring rounds. 
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5.0   Laboratory Testing Results 
5.1   Total Organic Carbon (TOC) Analysis 
Fifteen samples of soil obtained during the intrusive works were sent to a UKAS and MCERTS accredited 
laboratory for Total Organic Carbon (TOC) testing. The recorded TOC values ranged between 0.4% and 4.6%. 
The highest recorded TOC content of 4.6% was from a clay stratum within DS103.  

Subsequently, samples of silt were also collected from the base of the three existing monitoring wells (WS1, 
WS6 and WS9) for TOC analysis. The results ranged between 2.1% (WS9) and 4.5% (WS6). 

The TOC chemical data is included as Appendix E.  

5.2   Groundwater Analysis 
Dissolved methane analysis was conducted on groundwater samples collected from each of the existing 
monitoring wells via disposable bailers. The recorded concentrations ranged between <0.1 mg/l (WS9) to 2.6 
mg/l (WS6). 

The results are included within Appendix E. 
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6.0   Ground Gas Risk Assessment 
6.1   Ground Gas Conceptual Site Model 
6.1.1   Sources 
Potential Shallow Gas Sources 

Historically, the Site comprises an area of reclaimed fenland, and the most plausible shallow source of 
hazardous ground gases identified on the Site is the Made Ground resulting from these reclamation operations.  
Historical mapping from the 1880s onwards (reviewed as part of the GE report) indicates the Site to have 
comprised the western end of two fields adjacent to Small Lane (now Small Drove), with drains indicated to be 
present along the western and southwestern Site boundaries, with another drain crossing the northern part of 
the Site. This suggests that the reclamation works appear to have been completed prior to the date of the 
earliest available mapping, and that the age of emplacement of the Made Ground associated with reclamation 
of the former fenland is likely to be well in excess of 100 years.   

The 2019 Delta-Simons ground investigation found the Made Ground to predominantly comprise crushed 
concrete overlying sandy clay and clayey fine to medium sand (reworked superficial deposits).  This is generally 
consistent with the findings of the 2017 GE investigation, which encountered a Made Ground stratum typically 
between 0.4 and 0.9 m in thickness (locally up to 1.55 m corresponding to an infilled ditch) and comprising a 
gravelly silt or clay fill with an anthropogenic component including asphalt, brick, pottery, textiles, coal and ash, 
with some wood recorded on a localised basis in the location of the infilled drainage ditch. 

Given that the proportion of biodegradable materials appears to be generally low, the Made Ground stratum is 
considered unlikely to have a significant gas-generating potential, and no further assessment of these materials 
is deemed warranted. 

Potential Deeper Gas Sources 

The superficial geology underlying the Site comprises Tidal Flat Deposits. The shallow soils were typically sandy 
clays, and are considered unlikely to be a plausible source of hazardous ground gases. The deeper Tidal Flat 
Deposits were described in the GE report as becoming more organic rich, typically from 1.8 to 3.0 m bgl and 
extending to at least 3.45 m bgl (total thickness of these organic clays not proven as part of the GE investigation). 

There is a high groundwater table below the Site which also appears to be confined by a clay layer within the 
sequence of Tidal Flat Deposits, which may be acting as an aquitard as evidenced by initial groundwater strikes 
in both the GE and Delta-Simons at approximately 1 to 2 m bgl, rising to 0.6 to 0.9 m bgl during the GE 
investigation, and to between 0.9 to 1.3 m bgl in the Delta-Simons investigation.  This high groundwater table 
suggests that the organic-rich clays are likely to be anaerobic in nature, and may therefore be a plausible source 
of ground gases as a result of microbial activity under such conditions, although the rate of gas generation from 
such a source is considered unlikely to be significant. 

The bedrock geology is characterised by mudstones and siltstones of the West Walton Formation strata.  These 
are not considered to represent a plausible source of hazardous ground gases, and will not be considered 
further as part of the risk assessment. 

Off-Site Gas Sources 

It is anticipated that the infilled drainage ditch encountered as part of the GE investigation may also extend off-
Site. Furthermore, Delta-Simons has anecdotal evidence of other infilled ditches beyond the Site boundary 
which could pose a plausible off-Site source of hazardous ground gases in the event that the fill materials have 
a significant biodegradable content. Delta-Simons has also been advised of the presence of diesel storage 
tanks beyond the southwestern corner of the Site, with a diesel-like odour also present.  The potential for gases, 
generated by the degradation of spilt hydrocarbon fuels, cannot therefore be discounted. 

6.1.2   Receptors 
The principal receptors under consideration are future residents.  Other receptors include adjacent site 
occupiers and future maintenance / construction workers. 
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6.1.3   Pathways 
The underlying geology is likely to be of variable permeability with respect to ground gases.  The Made Ground 
is relatively heterogeneous and may allow preferential migration locally.  The underlying Tidal Flat Deposits are 
predominantly cohesive in nature (silts and clays) and are therefore likely to limit vertical migration from below 
and also lateral migration from both on- and off-Site sources. 

Based on the above, significant migration of hazardous ground gases from any off-Site sources is also 
considered unlikely to be significant, although cannot be discounted if there are potential migration pathways 
such as those posed by infilled drainage ditches or roddens should  the infill materials are relatively granular in 
nature (i.e. more permeable to ground gases). 

The most significant pathways with respect to future residents relate to the potential for gases to enter future 
dwellings.  At present, no gas protections measures are assumed.  Consequently, ingress into dwellings may 
be possible through voids in the floor including service entry points and cracks.   

Future maintenance / construction workers may come into contact with hazardous ground gases via entry into 
below-ground confined spaces such as excavations or service entries / inspection points.  Whilst this is a real 
and credible risk, no work within a confined space should be carried out without appropriate assessment and 
mitigation in place. 

6.2   Duration & Extent of Monitoring 
Tables 5.5a and 5.5b within CIRIA C665 detail current recommended monitoring duration and frequency for 
sites in the UK.  The gas generation potential of the Site is considered to be low, and the sensitivity of the 
proposed development (residential with gardens) is high in accordance with the rankings outlined in Tables 5.5a 
and 5.5b of CIRIA C665. On this basis, CIRIA C665 recommends 9 visits over a period of 6 months.   

A programme of spot monitoring was implemented by Delta-Simons utilising all existing and new monitoring 
wells, which began on 6th March 2019 and concluded on 9th May 2019.  This supplemented the earlier monitoring 
carried out in 2017 and 2018 (i.e. as part of the original GE assessment and subsequent monitoring carried out 
by Solmek).  The monitoring completed at the Site is, therefore, considered to generally accord with the 
recommended frequency and duration requirements detailed in CIRIA C665. 

Barometric pressures ranged from 1018mB to 1025mB during the GE monitoring, from 1008mB to 1025mB 
during the Solmek monitoring and from 980mB (visit 3) to 1027mB (visit 5) during the Delta-Simons monitoring. 
The barometric pressure trends for the three days leading up to the monitoring were falling on one out of the 
three GE monitoring rounds, on one out of the three Solmek monitoring rounds and on five out of the nine Delta-
Simons monitoring rounds.  The monitoring data is therefore considered to be suitably representative of ‘worst 
case’ conditions. 

6.3   Ground Gas Risk Assessment 
6.3.1   Background 
Based on the proposed residential end use, the following documents have been consulted when assessing the 
gas regime at the Site: 

▲ NHBC/RSK Group PLC (2007), ‘Guidance on Evaluation of Development Proposals on Sites where 
Methane and Carbon Dioxide are Present’, Report Edition No. 4; 

▲ CIRIA C665 (2007) ‘Assessing Risks Posed by Hazardous Ground Gases to Buildings’; and 

▲ CL:AIRE Research Bulletin RB 17 (2012), ‘A Pragmatic Approach to Ground Gas Risk Assessment’; and 

▲ British Standards Institute (BSI, 2015+A1:2019): ‘Code of Practice for the Design of Protective Measures 
for Methane and Carbon Dioxide Ground Gases for New Buildings’, BS:8485. 

The presence of a source of hazardous gas within the ground does not necessarily indicate a risk will be present.  
Consideration of recorded gas flows together with source concentrations can allow an initial assessment to be 
made of the potential both for generation and subsequent migration of gas.  A Characteristic Situation (CS) is 
derived from an assessment of the ground gas data and forms the basis of determining mitigation measures. 
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Given that the majority of the existing and new monitoring wells incorporate response zones that are at least 
partially inundated by the high groundwater table below the Site, it is proposed to adopt a ‘lines of evidence’ 
approach to assessing the Site’s ground gas regime.  This includes: 

▲ A programme of ground gas monitoring; 

▲ Analysis of arisings from the 2019 Delta-Simons boreholes for Total Organic Carbon (TOC); 

▲ Analysis of recovered silt samples from the 2017 GE boreholes for Total Organic Carbon (TOC); and 

▲ Analysis of recovered groundwater samples for dissolved methane. 

Such an approach is considered to allow a more robust assessment of the Site’s ground gas regime than can 
be achieved solely using gas monitoring data from permanent monitoring wells, which is subject to external 
influences that can affect the quality of the data obtained. 

6.3.2   Spot Monitoring - Gas Screening Value (GSV) 
The Gas Screening Value (gas concentration as a fraction multiplied by maximum recorded flow) is used to 
provide an initial assessment of risks to future site users.  The GSVs calculated for the monitoring wells (without 
removing flooded wells) are presented in the following table and are based upon maximum steady state 
concentrations and flow rates for each monitoring well. 

Location 
Maximum 
Methane 

(%v/v) 

Maximum 
Carbon 
Dioxide 
(%v/v) 

Maximum 
Flow Rate 

(l/hr) 

GSV/Characteristic Situation 
Flooded 

well 

(Frequency) 
Methane Carbon Dioxide 

GSV CS GSV CS 

DS101 <0.1 1.8 0.4 <0.001 1 0.007 1 No 

DS102 <0.1 2.7 7.6 0.008 1 0.205 2 Yes (5) 

DS103 <0.1* 1.1 13.5 0.014 1 0.149 2 Yes (1) 

DS104 <0.1 1.0 0.1 <0.001 1 0.001 1 Yes (1) 

DS105 <0.1 2.3 0.1 <0.001 1 0.002 1 No 

DS106 <0.1 2.9 0.2 <0.001 1 0.006 1 No 

DS107 <0.1 2.4 0.3 <0.001 1 0.007 1 No 

DS108 <0.1 1.0 0.3 <0.001 1 0.003 1 Yes (6) 

WS1 76.9 6.1 84.6 65.057 6 5.161 4 Yes (5) 

WS6 27.7 4.4 13.9 3.850 4 0.612 2 No 

WS9 40.8** 2.5 0.1 0.041 2** 0.003 1 Yes (6) 

Notes 

*  Elevated concentration of methane recorded in this borehole on one occasion considered to be an anomalous result. 

** Calculated GSV is CS1; however, if the peak methane exceeds 1%v/v and / or peak carbon dioxide exceeds 5% v/v, 
consideration should be given to increase the CS value. 
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As the response zone within some of the monitoring wells was flooded during one or more of the monitoring 
rounds, the data recorded may not be truly representative of the ground gas regime at the Site. As such, data 
recorded when the monitoring well was completed flooded has been removed and the remaining data used to 
inform conclusions and recommendations. Removal of the flooded wells indicates the following GSV values: 

Location 
Maximum 
Methane 

(%v/v) 

Maximum 
Carbon 
Dioxide 
(%v/v) 

Maximum 
Flow Rate 

(l/hr) 

GSV/Characteristic Situation 

Methane Carbon Dioxide 

GSV CS GSV CS 

DS101 <0.1 1.8 0.4 <0.001 1 0.007 1 

DS102 <0.1 2.7 <0.1 <0.001 1 0.003 1 

DS103 <0.1* 1.1 4.9 0.005 1 0.054 1 

DS104 <0.1 1.0 0.1 <0.001 1 0.001 1 

DS105 <0.1 2.3 0.1 <0.001 1 0.002 1 

DS106 <0.1 2.9 0.2 <0.001 1 0.006 1 

DS107 <0.1 2.4 0.3 <0.001 1 0.007 1 

DS108 Well completely flooded during all monitoring rounds 

WS1 40.4** 2.3 0.1 0.040 2* 0.002 1 

WS6 27.7** 4.4 13.9** 3.850 4 0.612 2 

WS9 <0.1 <0.1 <0.1 <0.001 1 <0.001 1 

Notes 

*  Elevated concentration of methane recorded in this borehole on one occasion considered to be an anomalous 
result. 

** Calculated GSV is CS1; however, if the peak methane exceeds 1%v/v and / or peak carbon dioxide exceeds 5% 
v/v, consideration should be given to increase the CS value. 

6.3.3   TOC Analyses 
Analysis of samples obtained from the 2019 Delta-Simons borehole investigation indicated TOC values of 
typically between 0.4 % and 1.7 %., with a sample of the deeper silty clays (i.e. the organic-rich clays identified 
in the GE report) exhibiting the highest recorded TOC content of 4.6 %. These values are, as expected, broadly 
consistent with the TOC values of recovered silt samples (e.g. 4.5% TOC in a silt sample from WS6). 

The TOC content of soils in the context of their gas generation potential is not discussed in detail in CIRIA C665, 
although CL:AIRE publication RB17 considers an alternative approach to ground gas risk assessment, based 
upon a consideration of the gas-generating potential of a source to be estimated, and is considered to be a 
useful point of reference when considering the context of the recorded TOC values. 

The recorded TOC values are considered to be low and not representative of soils with a significant gas-
generating potential. The recorded methane concentrations may reflect gas that has been generated historically 
within the organic clay layer, remaining trapped at depth due to the overlying clay aquitard until such times as 
the aquitard is penetrated during monitoring well installation.  Any carbon dioxide generated is likely to 
preferentially dissolve in the high groundwater table (the aqueous solubilities of methane and carbon dioxide at 
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25 ºC are 2,610 and 2.57E+04 mg/l respectively) and result in a higher percentage of methane being recorded 
than might otherwise be the case. 

6.3.4   Dissolved Methane 
Dissolved methane concentrations varied between the monitoring wells sampled, and ranged between <0.1 to 
2.6 mg/l.  Given the Site’s environmental setting, the dissolved methane is considered to be biogenic in origin 
(i.e. produced as a result of microbial activity) rather than thermogenic (i.e. formed via thermal decomposition 
of matter at depth, such as that associated with coal reserves).  The significance of the recorded concentrations 
is discussed further in Section 6.3.5. 

6.3.5   Risk Assessment 
Probable Source(s) 

The shallow Tidal Flat Deposits are characterised by sandy clays that are not typically regarded to be a plausible 
source of hazardous ground gases, and this is borne out by the results of ground gas monitoring within 
monitoring wells in DS102 and DS105, with no elevated gas concentrations or borehole flow rates. 

As outlined in Section 6.1.1, the deeper organic-rich clay deposits are considered to be the most likely source 
of ground gases identified on the Site, and these are discussed in greater detail in the following section where 
elevated methane and/or carbon dioxide concentrations have been encountered during monitoring carried out 
both by Delta-Simons and other third parties. As outlined in Section 6.3.3, the TOC content of the Tidal Flat 
Deposits is typically 1 to 2%; whilst the readily degradable proportion of this TOC is likely to be high (i.e. it is 
unlikely to comprise non-degradable carbon sources such as ash or coal), such TOC values are unlikely to 
result in significant gas generation rates, and this is borne out by the monitoring to date. 

Methane is widely encountered within groundwater bodies, though typically at low concentrations (up to 1 to 2 
mg/l) in non-polluted aquifers and higher where there has been detrimental impact to the groundwater quality, 
such as by way of hydrocarbon spills or migration of landfill leachate.  A maximum concentration of 2.6 mg/l of 
dissolved methane was encountered, which is not considered to be elevated in the context of the Site’s 
environmental setting i.e. Tidal Flat Deposits with an anaerobic groundwater environment. Groundwater may 
be liberating some methane via de-gassing whilst the borehole head space comes into equilibrium with the 
atmosphere during the monitoring events (this may also be via egress of small volumes of gas from soil pore 
spaces), but is not in itself, considered to be a significant source of hazardous ground gases below the Site. 

Methane and Carbon Dioxide Concentrations 

There is no evidence from monitoring data from the newer (Delta-Simons) wells that the deeper Tidal Flat 
Deposits are a significant source of ground gases, with no elevated concentrations of either methane or carbon 
dioxide (the value of 60% methane recorded in DS103 on one occasion is considered to be an anomalous 
reading given that no depleted oxygen concentrations were observed during this monitoring round). 

Elevated methane concentrations have been detected within all three of the previous monitoring wells (WS1, 
WS6 and WS9). These monitoring wells have response zones constructed within the same sequence of Tidal 
Flat Deposits as a number of the Delta-Simons wells in which no elevated methane concentrations have been 
detected.  The elevated methane concentrations may be a consequence of the drilling operations introducing 
oxygen into a previously anaerobic environment, followed by pulling silt into the wells during the GE and Solmek 
groundwater sampling, since these wells are significantly more silted up than the Delta-Simons wells. 

The likely source of this methane is considered to be microbial activity within the monitoring well, although gas 
generation rates via such activity are likely to be low, and this is borne out by the low to negligible flow rates 
where flows are not influenced by groundwater level changes within the monitoring well (see following section). 
The highest concentrations recorded (both by Delta-Simons and others) was when there had been a substantial 
period of time elapsed since the previous monitoring event, since methane concentrations were typically much 
lower during the later monitoring rounds than the initial (Delta-Simons) monitoring round.  The high methane 
concentrations are considered likely to be a consequence, at least in part, of the relatively small headspace 
within the monitoring wells due to the high groundwater levels, since a small volume of gas may give rise to 
high concentrations in such scenarios. Repeat monitoring visits on a weekly basis preclude a build-up of gas 
during the subsequent monitoring programme. 
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The monitoring wells may also be facilitating the release of small quantities of gas generated in the deeper 
organic clays and trapped by the overlying clay aquitard at approximately 1 - 2 m bgl. 

Flow Rates & Differential Pressures 

The typically low to negligible borehole flow rates and differential pressures suggest that microbial degradation 
of an organic substrate does not appear to be resulting in high gas generation rates. 

Where significant flow rates have been recorded during the Delta-Simons monitoring, this appears to be, at 
least in part, a function of changes in groundwater levels having a piston effect within the monitoring well. This 
appears to be either due to an initial rise in groundwater levels following drilling activities penetrating the clay 
aquitard (e.g. monitoring wells DS101 and DS103) or as a result of later changes in groundwater levels during 
the monitoring programme (e.g. monitoring well DS102). 

The recorded flows may also be a function of groundwater de-gassing, with methane (and/or carbon dioxide) 
coming out of solution as the monitoring well is opened to atmosphere. Methane has an inherently low aqueous 
solubility (circa 30 mg/l) and is controlled by, inter alia, pressure, temperature and the presence of other 
dissolved species. The principal driver to the solubility of methane will be pressure, and this may explain why 
there was an audible pressure release and bubbling groundwater noted in WS1 during the first monitoring round 
i.e. dissolved methane coming out of solution as the sampling valve was opened, resulting in a marked effect 
on both gas concentrations and flows. This may also account for the recorded borehole flow rates from this 
monitoring well during the Solmek monitoring, with the time elapsed between the last GE and first Solmek 
monitoring rounds (nearly 24 months) allowing dissolved methane concentrations to build up within the well. 

Previous Site Development 

The Site has been previously developed to a residential end use during the 1950s; it is unlikely that any ground 
gas protection measures were incorporated during the build programme, and Delta-Simons has been advised 
that the recent demolition programme established that buildings on the Site adopted a raft foundation solution, 
with no gas protection measures evident in the building construction. 

Site Zoning and Risk Assessment 

Further assessment of the southwestern corner of the Site is ongoing to establish whether there may be an off-
Site source of ground gases that may be having an influence on the monitoring results from WS1. It is therefore 
proposed to provisionally zone the Site as follows: 

▲ Zone A: southwestern corner of the Site; and 

▲ Zone B: remainder of the Site. 

These zones are identified as follows. 
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For Zone B, it is considered that a CS1 / NHBC ‘Green’ ground gas regime categorisation is considered 
appropriate on the basis that: 

1. Gas generation rates within the organic clays are unlikely to be significant; 

2. There is considered unlikely to be a plausible pathway between these deeper clays and the underside of 
future buildings on the Site (see Section 6.4.2); 

3. The conditions prevalent within the headspace of a monitoring well are unlikely to be representative of those 
beneath building footprints on the re-developed Site; and 

4. No protection measures were incorporated into the construction of previous residential properties on the 
Site, indicating that hazardous ground gases are unlikely to be a significant development constraint. 

This risk assessment will be updated, and an appropriate ground gas regime categorisation assigned for Zone 
A, following further data acquisition and risk assessment. 

6.4   Ground Gas Risk Mitigation 
6.4.1   Zone A 
Mitigation measures for Zone A, if required, will be determined following additional data acquisition and risk 
assessment. 

6.4.2   Zone B 
Under the requirements of BS 8485:2015+A1:2019, for a CS1/Green ground gas regime and ‘Type A’ building, 
a gas protection score of 0 is required (Table 4 of BS 8485:2015+A1:2019). 

It is anticipated that wide strip foundations together with beam and block floors will be adopted as part of the 
proposed development.  Such a foundation solution is unlikely to fully penetrate the upper sequence of the Tidal 
Flat deposits, consequently there is a low risk of creating a migration pathway to the deeper organic-rich clays. 
The design will also incorporate a ventilated sub-floor void, which will further mitigate against ingress of ground 
gases into the overlying building. 

It should also be noted that BS 8485:2015+A1:2019 acknowledges that a pre-cast suspended segmental sub-
floor with a ventilated sub-floor void does, in itself, afford protection against the ingress of ground gases into a 
building. A Damp Proof Membrane is also likely to afford some protection, and these elements of the future 
build construction are discussed further in the following table: 

Item Protective Action 

DPM (comprising Visqueen Ecomembrane 
Damp Proof Course or similar), lapped into the 
walls, all joints constructed with Visqueen 
double-sided tape, and all penetrations sealed 
by way of ‘top hat’ collars and jubilee clips. 

Installed membrane likely to be a DPM rather than a 
proprietary gas resistant membrane, however it is 
considered to provide some mitigation against upward 
migration of methane (the gas of potential concern on the 
Site) - a nominal score of 0.5 has therefore been applied. 

Pre-cast suspended segmental sub-floor (i.e. 
beam and block) with passive sub-floor 
dispersal layer 

Degree of protection afforded depends on performance of 
dispersal layer (in turn determined by factors including 
transmissivity of medium, side ventilation spacings etc).  
BS 8485:2015+A1:2019 indicates scores of 1.5 (good 
performance) to 2.5 (very good performance) – a nominal 
score of 1.5 has therefore been applied (subject to 
detailed design of ventilation spacings). 

The above table indicates that, although not specifically designed as gas protection measures, future building 
construction will incorporate measures that inherently mitigate against gas ingress into the building. 
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In the event that a piled foundation solution is adopted, for example in areas of deeper Made Ground, the piles 
are anticipated to found at a depth greater than the underside of the clay aquitard i.e. they are likely to penetrate 
this layer and thus potentially provide a mechanism for ground gases to migrate vertically upwards to beneath 
buildings on the Site. 

The potential for gas migration up the side of piled foundation solutions has been the subject of much discussion 
in the past.  The Institute of Civil Engineers (ICE) publication ‘Piled Foundations and Pathways for Ground Gas 
Migration in the UK’ presents a summary of evidence on the influence of piles on the permeability of the 
surrounding ground, and whether piles could pose a preferential migration pathway to hazardous ground gases.  
The document concludes that displacement-driven or replacement piles will not cause preferential pathways 
where diffusive flow of gas through the ground is the dominant migration pathway. 

This is considered to be the case on the subject Site, where any movement of gases both vertically or laterally 
is likely to be predominantly via diffusive, rather than advective, flow i.e. along a concentration (rather than a 
pressure) gradient given the low rates of gas generation considered likely to be taking place within the identified 
gas source (deeper Tidal Flat Deposits with a low organic matter content). It should also be noted that migration 
of ground gases towards and, subsequently, up the sides of piles will be dependent upon: 

1. The pressure of the gas at source; 

2. The permeability of the ground to lateral gas migration; and 

3. The permeability of the pile annulus (if created). 

The Tidal Flat clays and silts are considered likely to have an inherently low permeability to lateral gas migration. 
Consequently, even if were an annulus to form around the circumference of each pile (considered to be of low 
likelihood given that the organic clays are typically soft and are anticipated to undergo settlement following piling 
activities, thus reducing the likelihood of a higher permeability annulus to form around each pile), the low rate 
of lateral gas migration is such that gas would be unlikely to flow towards the pile at a rate sufficient to pose a 
risk of excessive gas emission from the top of the pile. Piled foundations are, therefore, considered unlikely to 
increase the risk from ground gases on the Site. 

Furthermore, whilst the ICE document identifies the potential for a risk to exist where driven piles penetrate 
confining layers that are trapping gas in the ground at depth, the report goes on to acknowledge that such a risk 
is only likely to exist where gas is under a pressure that is maintained after the initial release of gas caused by 
pile installation. There is no evidence from the gas monitoring to date that there is a sustained gas pressure 
within the organic clay layer below the Site i.e. gas generation rates in this stratum appear to be low. 
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7.0   Conclusions & Recommendations 
7.1   Conclusions 
The Site has been subject to two separate phases of intrusive investigation and three phases of ground gas 
monitoring to assessment its ground gas regime. 

Elevated methane concentrations have been detected within three of the previously installed monitoring wells 
on several occasions however, in general, monitoring of the more recently installed (Delta-Simons) wells 
exhibited negligible methane concentrations and what can be considered to be typical background 
concentrations of carbon dioxide. Recorded borehole flows were considered to be a function of changes in 
groundwater levels within the monitoring wells. 

On this basis, the detected methane concentrations are considered to be the result of microbial activity within 
the deeper Tidal Flat Deposits, as a consequence of the drilling operations introducing oxygen into a previously 
anaerobic environment and/or through construction of the monitoring wells facilitating the release of small 
quantities of gas generated in the deeper organic clays (with the high methane concentrations potentially 
reflecting preferential dissolution of carbon dioxide into the high groundwater table). This is not considered to 
generate significant quantities of gas, and this is borne out by the typically low flow rates where these are not 
influenced by changes in the groundwater table. 

It is considered appropriate to assign a CS1/Green categorisation for the majority of the Site (Zone B), and it 
should be noted that: 

1. There is considered unlikely to be a plausible pathway between these deeper organic-rich clays and the 
underside of future buildings on the Site, since the former are present below a clay layer which appears to 
be acting as an aquitard; 

2. The conditions prevalent within the headspace of a monitoring well are unlikely to be representative of those 
beneath building footprints on the re-developed Site; 

3. No protection measures were incorporated into the construction of previous residential properties on the 
Site, indicating that hazardous ground gases are unlikely to be a significant development constraint; and 

4. Building construction incorporating strip foundations, a beam and block floor and ventilated sub-floor void, 
together with the incorporation of damp-proof membranes is considered likely to mitigate against ingress of 
ground gases into new buildings. 

Zone A is currently subject to further investigation; once this is complete the risk assessment will be updated, 
and an appropriate ground gas regime categorisation assigned for Zone A. 

7.2   Recommendations 
It is recommended that further investigation of Zone A be undertaken to investigate the elevated concentrations 
of methane detected within borehole WS1, since these appear to be ongoing in comparison to boreholes WS6 
and WS9 where gas concentrations and flows are more consistent with those in the Delta-Simons monitoring 
wells.  Such investigation may include one or more of the following: 

▲ Further groundwater sampling to assess whether the elevated methane concentrations could be a result of 
hydrocarbon impact given olfactory observations in this part of the Site; 

▲ Removal of sediment from the base of WS1 to establish whether silts drawn into the well during groundwater 
sampling could be a possible source of gas; and 

▲ Further monitoring wells in the part of the Site i.e. in closer proximity to WS1 to see whether there may be 
off-Site sources of hazardous ground gases that may be influencing the monitoring data obtained in this 
part of the Site. 
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The findings of this further investigation will allow the risk assessment to be updated and an appropriate gas 
regime categorisation assigned to Zone A. 
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Figure 1 – Site Location Map 

  



Site Location

Site Location Map
Small Drove
Weston

To Scale@A4

1

10 April 2019

19-0423.02

1

KD

BB

Scale: 1 / 500,000 @ A4

LEGEND

Site Boundary

Scale: 1 / 10,000 @ A4
TITLE: PROJECT NO:

FIGURE NO:

SCALE:

REVISION:

DRAWN BY:

CHECKED BY:

DATE:

Contains OS data © , Crown Copyright and Database Right (2018)



 

Environment | Health & Safety | Sustainability 

 

 

 

Figure 2 – Exploratory Hole Location Plan 
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Figure 3 – Proposed Development Plan (Client-Supplied) 
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Appendix A – Limitations 
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Limitations 
The recommendations contained in this Report represent Delta-Simons professional opinions, based upon the 
information listed in the Report, exercising the duty of care required of an experienced Environmental 
Consultant.  Delta-Simons does not warrant or guarantee that the Site is free of hazardous or potentially 
hazardous materials or conditions. 

Delta-Simons obtained, reviewed and evaluated information in preparing this Report from the Client and others. 
Delta-Simons conclusions, opinions and recommendations has been determined using this information.  Delta-
Simons does not warrant the accuracy of the information provided to it and will not be responsible for any 
opinions which Delta-Simons has expressed, or conclusions which it has reached in reliance upon information 
which is subsequently proven to be inaccurate. 

This Report was prepared by Delta-Simons for the sole and exclusive use of the Client and for the specific 
purpose for which Delta-Simons was instructed.  Nothing contained in this Report shall be construed to give 
any rights or benefits to anyone other than the Client and Delta-Simons, and all duties and responsibilities 
undertaken are for the sole and exclusive benefit of the Client and not for the benefit of any other party.  In 
particular, Delta-Simons does not intend, without its written consent, for this Report to be disseminated to 
anyone other than the Client or to be used or relied upon by anyone other than the Client.  Use of the Report 
by any other person is unauthorised and such use is at the sole risk of the user.  Anyone using or relying upon 
this Report, other than the Client, agrees by virtue of its use to indemnify and hold harmless Delta-Simons from 
and against all claims, losses and damages (of whatsoever nature and howsoever or whensoever arising), 
arising out of or resulting from the performance of the work by the Consultant. 
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FAO: D Brown Building Contractors Ltd   
Seas End Road                              Date:  20th February 2019 
Moulton Seas End 
Spalding 
PE12 6JX 
 
 
GROUND GAS SAMPLING AND ANALYSIS 
SMALL DROVE, WESTON 
S181221/GAS 
 
INTRODUCTION 
 
Authorisation 
 
The ground gas sampling and analysis carried out by Solmek was to the instructions of William Saunders, on a 
parcel of land to the east of Small Drove, Weston.  
 
Sources of information, including previous work undertaken at the site, are detailed below: 
 
• Ground Engineering Ltd Phase 2 Site Investigation (Project No C14022A). 

• Solmek Ground Gas Risk Assessment – dated 16th January 2019. 

Reference should be made to the above report for details of the site’s history, underlying geological conditions, 
environmental setting and Ground Gas Assessment. 
 
Scope of Works 
  
The proposed development is outlined to be residential housing with gardens,  soft landscaping and areas of 
hardstanding. A drawing showing the borehole locations are shown in Figure 1 attached. 
 
Within the Ground Engineering Site Investigation Report three visits were made to monitor the ground gas from 
WS1, WS6 and WS9 between December 2016 and January 2017. Results showed methane up to 3.9%, carbon 
dioxide up to 1.4% and marginally depleted oxygen levels. Recorded flows were <0.1l/hr. The gas screening 
value fell within Characteristic Situation CS1. Atmospheric Pressures between 1018mb and 1025mb were 
recorded during the three monitoring visits. 
 
Solmek were asked to undertake three further ground gas monitoring visits. During the Ground Gas Risk 
Assessment undertaken by Solmek, methane was not detected in boreholes WS6 and WS9 during the survey 
and no flow rates were recorded. However within WS1, methane was detected on all three occasions at levels 
of 87.4%, 36.2% and 70.5% respectively with related flows ranging between 4.0l/hr and 11.0l/hr. The gas 
concentrations from the monitoring visits would place the site in NHBC Red. 
 
 
GROUND GAS ASSESSMENT 
 
It was decided to take samples of the ground gas using a Gresham Pump from borehole WS1 and harvest in 
Tedlar Bags and analyse it in a Laboratory in an attempt to determine whether it may originate from leaking 
mains. Mains gas contains heavier hydrocarbons (ethane, propane and butane) so these determinands, along 
with methane were analysed. 
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Ground Gas Results 
 
The Tedlar Bags were sent to Chemtest and the results of analysis are appended to this letter report. The results 
show that within the sample analysed, levels of Ethane, Propane and Butane are all below the level of detection. 
Methane was recorded at 16%. 
 
Ground Gas Sample Analysis and Discussion 
 
It would appear that the gas collected from borehole WS1 did not originate from mains gas. The heavier 
hydrocarbons Ethane, Propane and Butane usually present in mains gas were not present.   
 
It is noted that within the boreholes sunk by Ground Engineering, a layer of very soft slightly sandy, silty organic 
clay locally containing peat and root traces was proven to underlie the shallow natural silty clay across the site 
at depths of between 2.00mbgl and 2.80mbgl within WS1, WS6 and WS9. These deposits were all water bearing. 
 
It is possible that the methane is originating from this layer of peaty organic clay. Decomposition of organic 
matter can cause peat to accumulate. Incomplete cycling and conservation of peat is caused by waterlogging 
with its associated low temperatures, anaerobic conditions and small microbial populations. Under anaerobic 
conditions microbial decomposition continues. The final step in anaerobic decomposition produces methane 
microorganisms. When the boreholes have been sunk, through this layer of organic peaty clay, and with the 
inclusion of monitoring pipes, a pathway could have opened allowing methane to be omitted during monitoring 
visits particularly during times of low atmospheric pressure conditions. This could have resulted in methane build 
up in the monitoring pipes explaining the relatively high flows and levels of methane in WS1.  
 
 
Yours sincerely, 
 

 
 
Deryck Simpson 
On behalf of Solmek Ltd. 



RT067 Issue 1 

 

Title 
Borehole Location Plan 
Project 
Small Drove, Weston 

Client 
William Saunders 

Date 
February 2019 
 
Fig No. 
Figure 1 
Scale 
NTS 
 
Key  
 

                                  

 
Solmek Ltd. 
12 Yarm Road 

Stockton-on-Tees 
TS18 3NA 

 
Tel: +44 (0) 1642 607083 
Fax: +44 (0) 1642 612355 

e-mail: south@solmek.com 
www.solmek.com 

 

 
 

RT067 Issue 1 

N 



Chemtest Ltd.
Depot Road
Newmarket

CB8 0AL
Tel: 01638 606070 

Email: info@chemtest.com

Report No.: 19-04922-1

Initial Date of Issue: 19-Feb-2019

Client Solmek Ltd

Client Address: 12 Yarm Road 
Stockton-on-Tees 
TS18 3NA

Contact(s): Deryck Simpson 
Kathryn Watkin 
Office

Project S181221 - Small Drove, Weston Gas 
Analysis

Quotation No.: Q19-15911 Date Received: 11-Feb-2019

Order No.: Date Instructed: 11-Feb-2019

No. of Samples: 1

Turnaround (Wkdays): 7 Results Due: 19-Feb-2019

Date Approved: 19-Feb-2019 Subcon Results Due: 19-Feb-2019

Approved By:

Details: Glynn Harvey, Laboratory Manager 

Final Report

Page 1 of 3



Results - Gas

Client: Solmek Ltd 19-04922
Quotation No.: Q19-15911 771595

WS1
GAS

Determinand Accred. SOP Units LOD
Ethane SN % v/v 0.00050 < 0.00100
Propane SN % v/v 0.00050 < 0.00100
Butane SN % v/v 0.00050 < 0.00100
Methane S % v/v 0.50 16

Project: S181221 - Small Drove, Weston Gas Analysis
Chemtest Job No.:

Chemtest Sample ID.:

Sample Type:
Client Sample ID.:
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Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis

SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory

I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated

< "less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation
The results relate only to the items tested
Uncertainty of measurement for the determinands tested are available upon request 
None of the results in this report have been recovery corrected
All results are expressed on a dry weight basis
The following tests were analysed on samples as received and the results subsequently corrected to a dry 
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols
For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory 
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes
A - Date of sampling not supplied
B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers
D - Broken Container
E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal
All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to: 
customerservices@chemtest.com
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♣Solmek conditions of offer, notes on limitations & basis for contract (ref: version1/2019) 

 

These conditions accompany our tender and supercede any previous conditions issued. Solmek will prepare a report solely for the use of the 

Client (the party invoiced) and its agent(s). No reliance should be placed on the contents of this report, in whole or in part by 3rd parties.  The 

report, its content and format and associated data are copyright, and the property of Solmek.  Photocopying of part or all of the contents, 

transfer or reproduction of any kind is forbidden without written permission from Solmek. A charge may be levied against such approval, the 

same to be made at the discretion of Solmek. Solmek was a trading name of Hymas Geoenvironmental Ltd. 

 

Solmek cannot be held liable and do not warrant, or otherwise guarantee the validity of information provided by third parties and subsequently 

used in our reports.  Solmek are not responsible for the action negligent of otherwise of subcontractors or third parties.   

 

Site investigation is a process of sampling. The scope and size of an investigation may be considered proportional to levels of confidence 

regarding the ground and groundwater conditions.  The exploratory holes undertaken investigate only a small volume of the ground in relation 

to the overall size of the site, and can only provide a general indication of site conditions. The opinions provided and recommendations given 

in this report are based on the ground conditions as encountered within each of the exploratory holes. There may be different ground conditions 

elsewhere on the site which have not been identified by this investigation and which therefore have not been taken into account in this report. 

Reports are generally subject to the comments of the local authority and Environment Agency. The comments made on groundwater 

conditions are based on observations made at the time that site work was carried out. It should be noted that mobile contamination, ground 

gas levels and groundwater levels may vary owing to seasonal, tidal and/or weather related effects. Solmek cannot be held liable for any 

unrecorded or unforeseen obstructions between exploratory boreholes and trial pits. This includes instances where previous structures on the 

site (buried man made structures) or the presence of boulder clay (cobbles and/or boulder obstructions) have been anticipated. All types of 

piling operations should make allowance for obstructions within the construction budget to accommodate this. Unrecorded ancient mining 

may occur anywhere where seams that have been worked and influence the rock and soil above. Dissolution cavities can occur where gypsum 

or chalk is present. Rotary drilling is the recommended technique to prove the integrity of the rock.  

 

Where the scope of the investigation is limited via access to information, time constraints, equipment limitations, testing, interpretation or by 

the client or his agents budgetary constraints, elements not set out in the proposal and excluded from the report are deemed to be omitted 

from the scope of the investigation.  

 

Desk studies are generally prepared in accordance with RICS guidelines. Environmental site investigations are generally undertaken as 

‘exploratory investigations’ in accordance with the definitions provided in paragraph 5.4 of BS 10175:2001 in order to confirm the conceptual 

assumptions.  You are advised to familiarize yourself with the typical scope of such an investigation. No pumping of water will be undertaken 

unless a licence or facilities/equipment have been arranged by others. 

 

Where the type, number or/and depth of exploratory hole is specified by others, Solmek cannot and will not be responsible for any subsequent 

shortfall or inadequacy in data, and any consequent shortfall in interpretation of environmental and geotechnical aspects which may be 

required at a later date in order to facilitate the design of permanent or temporary works.  

 

All information acquired by Solmek in the course of investigation is the property of Solmek, and, only also becomes the joint property of the 

Client only on the complete settlement of all invoices relating to the project.   Solmek reserve the right to use the information in commercial 

tendering and marketing, unless the Client expressly wishes otherwise in writing. The quoted rates do not include VAT, and payment terms 

are 30 days from dispatch of invoice from our offices. Quotes are subject to a site visit.  

 

We have allowed for 1 mobilisation and normal working hours unless otherwise stated.  The scope of the investigation may be reviewed 

following the desk study and/or fieldwork. The presence or otherwise of Japanese Knotweed or other invasive plants can be difficult to identify 

especially during winter months. If Japanese Knotweed or other invasive species are suspect, it should be confirmed by an ecologist. We have 

not allowed for acquiring services information, and cannot be responsible for damage to underground services or pipes not shown to us or not 

clearly shown on plans. Costs incurred will be passed on to you, and in commissioning Solmek you understand and accept that you/your agent 

have a contractual relationship with Solmek & you accept this.  Our rates assume unobstructed, reasonably level and firm access to the 

exploratory positions and adequate clear working areas and headroom. We have priced on the basis that you or your client have the necessary 

permissions, wayleaves and approvals to access land. All boreholes and pits are backfilled with arisings except where gas monitoring pipes 

are installed with stopcock covers.  Solmek are not responsible for any uneven surfaces as a result of siteworks and rutting and backfilled 

excavations may require re-levelling and/or making good by others after fieldwork is complete, and Solmek has not allowed for this. No price 

has been provided or requested for a return visit to remove pipework and covers. Hourly rates apply to consultancy only and do not include 

expenses unless otherwise shown.  If warranties are required, legal costs incurred will be passed on to you assuming Solmek agree to complete 

such warranties, modified or otherwise and you understand and agree to pay all costs.   

 

We reserve the right to pursue full payment of the invoice prior to release of any information including reports.  We advise you/your client that 

we may elect to pursue our statutory rights under late payment legislation, and will apply 8% to the base rate for unreasonably late payments. 

Solmek are exempt from the CIS Scheme.  Solmek offer to undertake work only in strict accordance with conditions covered by our current 

insurances, which are available for inspection. Solmek are not responsible for acts, negligent or otherwise of subcontractors and as a matter 

of policy cannot indemnify any other parties. Professional indemnity Insurance is limited to ten times the invoice net total except where stated 

otherwise by Solmek. Solmek give notice that consequential loss as a direct or indirect result of Solmek’s activities or omission of the same 

are excluded.   

 

 

 
 





























































































































































































































































































Site Investigations 
♣ 

Geologists 
♣ 

Environmental & 
Geotechnical 

Engineers  

Solmek Ltd. 
12 Yarm Road 

Stockton on Tees 
TS18 3NA 

www.solmek.com 
 

Tel: 01642 607083 
Fax: 01642 612355 

E-mail: south@solmek.com 
 

 

RT072 Issue 1  Page 1 of 2 
 

FAO: Chris Melton   
William Saunders                                    Date:  16th January 2019 
Unit 2 Oak House 
Witham Park 
Waterside South 
Lincoln 
LN5 7FB 
 
GROUND GAS RISK ASSESSMENT 
SMALL DROVE, WESTON 
S181221/GAS 
 
INTRODUCTION 
 
Authorisation 
 
The ground gas monitoring carried out by Solmek was to the instructions of William Saunders, on a parcel of land 
to the east of Small Drove, Weston.  
 
Sources of information provided by William Saunders, including previous work undertaken at the site, are detailed 
below: 
 
• Ground Engineering Ltd Phase 2 Site Investigation (Project No C14022A). 

Reference should be made to the above report for details of the site’s underlying geological conditions. 
  
Scope of Works 
  
The proposed development is outlined to be residential housing with gardens,  soft landscaping and areas of 
hardstanding. A drawing showing the previous borehole locations are shown in Figure 1 attached. 
 
The information provided in this Ground Gas Assessment is based on the investigation fieldwork, and is subject 
to the comments and approval of the various Regulatory Authorities. 
 
There may be other conditions prevailing on the site which have not been disclosed by this investigation and 
which have not been taken into account by this report. Solmek reserve the right to alter conclusions and 
recommendations should further information be available or provided. Any schematic representation or opinion of 
the possible configuration of ground conditions between exploratory holes is conjectural and given for guidance 
only and confirmation of intermediate ground conditions should be considered if deemed necessary. 
 
GROUND GAS ASSESSMENT 
 
The proposed development of the site involves residential housing. Therefore, ground gas results have been 
compared to the NHBC Traffic Light System, shown in Table 1.  
 
Ground gases such as carbon dioxide (CO2) and methane (CH4) can be classed as a form of contamination where 
there is a potential risk to human health. Previous ground gas monitoring carried out by others has proven raised 
methane levels locally.  As a result, three additional visits have been carried out between December 2018 and 
January 2019 to assess the potential risks posed by ground gases. 
 
The gas was monitored by measuring emissions from monitoring points installed into boreholes WS1, WS6 and 
WS9 during the fieldwork. The results are appended to this report.  The monitoring was generally carried out in 
accordance with current guidance provided within CIRIA C665:2007. 



RT072 Issue 1  Page 2 of 2 

 
Ground Gas Results 
 
The atmospheric pressure has an impact on the concentrations of gas released. The atmospheric pressure was 
between 1008 and 1025 millibars during the surveys.  Times of rising and falling atmospheric pressure regional 
trends were noted during each survey.  Boreholes were purged of groundwater after measuring the water levels. 
Gas monitoring was then undertaken after a suitable time period.  
 
Carbon dioxide concentrations were recorded between 0.1 and 4.4% volume, and oxygen levels were between 
0.1 and 20.4%. There was evidence of oxygen depletion, (recorded at <19%), within WS1 and WS9 on all three 
occasions, and in WS6 on the second and third visit. 
 
Methane was not detected in boreholes WS6 and WS9 during the survey and no flow rates were recorded. 
However within WS1, methane was detected on all three occasions at levels of 87.4%, 36.2% and 70.5% 
respectively with related flows ranging between 4.0l/hr and 11.0l/hr. 
 
Ground Gas Analysis 
 
The results obtained have been compared with relevant guidance that includes the following: 
 

▪ BRE/Environment Agency BR414 (2001) - Protective Measures for housing on gas-contaminated land  
▪ Wilson & Card (1999) - Reliability and Risk in Gas Protection Design 
▪ CIRIA 149 (1995) - Protecting Development from Methane 
▪ CIRIA C665 (2007) – Assessing risks posed by hazardous ground gases to buildings. 

 
The Building Regulations set action levels for both methane and carbon dioxide from which an initial assessment 
can be made. The action threshold for methane is 1% while for carbon dioxide an initial consideration should be 
undertaken if gas concentrations exceed 1.5%. Action might be required if carbon dioxide concentrations exceed 
5%. If these thresholds are exceeded, reference should be made to specific documentation to determine the 
nature and extent of the gas control measures required. 
 

TABLE 1: NHBC TRAFFIC LIGHT SYSTEM (FROM CIRIA C665) 
 

Traffic light 
classification 

Methane Carbon dioxide 
Typical max 

concentration 
(% v/v) 

Gas screening value 
(litres/hr) 

Typical max 
concentration 

(% v/v) 
Gas screening value 

(litres/hr) 

Green  

1 0.16 5 0.78 
Amber 1 

5 0.63 10 1.56 
Amber 2 

20 1.56 30 3.13 
Red  

 
The gas concentrations from the monitoring visits would place the site in NHBC Red. A list of gas protection 
required are given in the table below. 
 

TABLE 2: NHBC PROTECTION MEASURES 
 

Traffic light 
classification Protection measures required 

Green Gas protection measures not considered necessary. 

Amber 1 Gas resistant membrane & ventilated sub-floor void to create permeability contrast to limit the ingress of gas into 
buildings. Gas protection measures should be as per BRE Report 414. 

Amber 2 As Amber 1 but membrane should be installed by a specialist contractor; certification of correct installation is 
also required. Installation & certification ‘package’ is the ideal way to do this.  

Red Standard residential housing would be unacceptable without further risk assessment and/or possible remedial 
mitigation measures to reduce and/or remove the source of gas. 

 
Yours sincerely, 

 
Deryck Simpson 
On behalf of Solmek Ltd. 
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Title 
Borehole Location Plan 
Project 
Small Drove, Weston 

Client 
William Saunders 

Date 
January 2019 
 
Fig No. 
Figure 1 
Scale 
NTS 
 
Key  
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(% v/v) GSV (l/hr) (% v/v) GSV (l/hr)
WS1 4.0 1008 87.4 3.4960 4.4 0.1760 0.1 0.78 3.00
WS6 0.1 1008 0.0 0.0000 0.1 0.0001 20.4 1.41 3.00
WS9 0.1 1008 0.0 0.0000 2.4 0.0024 17.9 1.12 3.00

KEY

Notes

CH4 = Methane, CO2 = Carbon Dioxide, O2 = Oxygen, CO = Carbon Monoxide, H2S = Hydrogen Sulphide, GSV = Gas Screening Value (If no flow is recorded a value of 0.1 is assumed), ND = Not Detected, * = not 
measured, N/A = Not applicable, % = % by volume, mbgl = m below ground level, ppm = parts per million.

CO2 O2 (% v/v) CO (ppm) H2S (ppm) Groundwater 
Level (mbgl)

Depth to 
Base (mbgl)

Ambient Atmospheric Pressure 1008
Regional Pressure Trend Rising

Position Flow Pressure CH4

Operator KM

Weather Conditions CLOUDY
Ground Conditions DAMP

Visit no 1

GAS MONITORING RESULTS Date 18/12/2018
Equipment GFM 435 Gas Analyser

Project number S181221
Project name SMALL DROVE, WESTON

Client William Saunders
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(% v/v) GSV (l/hr) (% v/v) GSV (l/hr)
WS1 11.0 1025 36.2 3.9856 1.7 0.1872 11.1 0.78 3.00
WS6 0.1 1025 0.0 0.0000 1.7 0.0017 18.4 1.39 3.00
WS9 0.1 1025 0.0 0.0000 2.8 0.0028 16.7 1.10 3.00

KEY

Notes

CH4 = Methane, CO2 = Carbon Dioxide, O2 = Oxygen, CO = Carbon Monoxide, H2S = Hydrogen Sulphide, GSV = Gas Screening Value (If no flow is recorded a value of 0.1 is assumed), ND = Not Detected, * = not 
measured, N/A = Not applicable, % = % by volume, mbgl = m below ground level, ppm = parts per million.

CO2 O2 (% v/v) CO (ppm) H2S (ppm) Groundwater 
Level (mbgl)

Depth to 
Base (mbgl)

Ambient Atmospheric Pressure 1025
Regional Pressure Trend Falling

Position Flow Pressure CH4

Operator KM

Weather Conditions SUNNY
Ground Conditions DRY

Visit no 2

GAS MONITORING RESULTS Date 08/01/2019
Equipment GFM 435 Gas Analyser

Project number S181221
Project name SMALL DROVE, WESTON

Client William Saunders
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(% v/v) GSV (l/hr) (% v/v) GSV (l/hr)
WS1 5.0 1013 70.5 3.5250 2.6 0.1300 5.7 1.00 3.00
WS6 0.1 1013 0.0 0.0000 1.8 0.0018 17.1 1.41 3.00
WS9 0.1 1013 0.0 0.0000 0.6 0.0006 18.3 1.10 3.00

KEY

Notes

CH4 = Methane, CO2 = Carbon Dioxide, O2 = Oxygen, CO = Carbon Monoxide, H2S = Hydrogen Sulphide, GSV = Gas Screening Value (If no flow is recorded a value of 0.1 is assumed), ND = Not Detected, * = not 
measured, N/A = Not applicable, % = % by volume, mbgl = m below ground level, ppm = parts per million.

CO2 O2 (% v/v) CO (ppm) H2S (ppm) Groundwater 
Level (mbgl)

Depth to 
Base (mbgl)

Ambient Atmospheric Pressure 1013
Regional Pressure Trend Falling

Position Flow Pressure CH4

Operator KM

Weather Conditions SUNNY
Ground Conditions DAMP

Visit no 3

GAS MONITORING RESULTS Date 15/01/2019
Equipment GFM 435 Gas Analyser

Project number S181221
Project name SMALL DROVE, WESTON

Client William Saunders
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♣Solmek conditions of offer, notes on limitations & basis for contract (ref: version1/2019) 

 

These conditions accompany our tender and supercede any previous conditions issued. Solmek will prepare a report solely for the use of the 

Client (the party invoiced) and its agent(s). No reliance should be placed on the contents of this report, in whole or in part by 3rd parties.  The 

report, its content and format and associated data are copyright, and the property of Solmek.  Photocopying of part or all of the contents, 

transfer or reproduction of any kind is forbidden without written permission from Solmek. A charge may be levied against such approval, the 

same to be made at the discretion of Solmek. Solmek was a trading name of Hymas Geoenvironmental Ltd. 

 

Solmek cannot be held liable and do not warrant, or otherwise guarantee the validity of information provided by third parties and subsequently 

used in our reports.  Solmek are not responsible for the action negligent of otherwise of subcontractors or third parties.   

 

Site investigation is a process of sampling. The scope and size of an investigation may be considered proportional to levels of confidence 

regarding the ground and groundwater conditions.  The exploratory holes undertaken investigate only a small volume of the ground in relation 

to the overall size of the site, and can only provide a general indication of site conditions. The opinions provided and recommendations given 

in this report are based on the ground conditions as encountered within each of the exploratory holes. There may be different ground conditions 

elsewhere on the site which have not been identified by this investigation and which therefore have not been taken into account in this report. 

Reports are generally subject to the comments of the local authority and Environment Agency. The comments made on groundwater 

conditions are based on observations made at the time that site work was carried out. It should be noted that mobile contamination, ground 

gas levels and groundwater levels may vary owing to seasonal, tidal and/or weather related effects. Solmek cannot be held liable for any 

unrecorded or unforeseen obstructions between exploratory boreholes and trial pits. This includes instances where previous structures on the 

site (buried man made structures) or the presence of boulder clay (cobbles and/or boulder obstructions) have been anticipated. All types of 

piling operations should make allowance for obstructions within the construction budget to accommodate this. Unrecorded ancient mining 

may occur anywhere where seams that have been worked and influence the rock and soil above. Dissolution cavities can occur where gypsum 

or chalk is present. Rotary drilling is the recommended technique to prove the integrity of the rock.  

 

Where the scope of the investigation is limited via access to information, time constraints, equipment limitations, testing, interpretation or by 

the client or his agents budgetary constraints, elements not set out in the proposal and excluded from the report are deemed to be omitted 

from the scope of the investigation.  

 

Desk studies are generally prepared in accordance with RICS guidelines. Environmental site investigations are generally undertaken as 

‘exploratory investigations’ in accordance with the definitions provided in paragraph 5.4 of BS 10175:2001 in order to confirm the conceptual 

assumptions.  You are advised to familiarize yourself with the typical scope of such an investigation. No pumping of water will be undertaken 

unless a licence or facilities/equipment have been arranged by others. 

 

Where the type, number or/and depth of exploratory hole is specified by others, Solmek cannot and will not be responsible for any subsequent 

shortfall or inadequacy in data, and any consequent shortfall in interpretation of environmental and geotechnical aspects which may be 

required at a later date in order to facilitate the design of permanent or temporary works.  

 

All information acquired by Solmek in the course of investigation is the property of Solmek, and, only also becomes the joint property of the 

Client only on the complete settlement of all invoices relating to the project.   Solmek reserve the right to use the information in commercial 

tendering and marketing, unless the Client expressly wishes otherwise in writing. The quoted rates do not include VAT, and payment terms 

are 30 days from dispatch of invoice from our offices. Quotes are subject to a site visit.  

 

We have allowed for 1 mobilisation and normal working hours unless otherwise stated.  The scope of the investigation may be reviewed 

following the desk study and/or fieldwork. The presence or otherwise of Japanese Knotweed or other invasive plants can be difficult to identify 

especially during winter months. If Japanese Knotweed or other invasive species are suspect, it should be confirmed by an ecologist. We have 

not allowed for acquiring services information, and cannot be responsible for damage to underground services or pipes not shown to us or not 

clearly shown on plans. Costs incurred will be passed on to you, and in commissioning Solmek you understand and accept that you/your agent 

have a contractual relationship with Solmek & you accept this.  Our rates assume unobstructed, reasonably level and firm access to the 

exploratory positions and adequate clear working areas and headroom. We have priced on the basis that you or your client have the necessary 

permissions, wayleaves and approvals to access land. All boreholes and pits are backfilled with arisings except where gas monitoring pipes 

are installed with stopcock covers.  Solmek are not responsible for any uneven surfaces as a result of siteworks and rutting and backfilled 

excavations may require re-levelling and/or making good by others after fieldwork is complete, and Solmek has not allowed for this. No price 

has been provided or requested for a return visit to remove pipework and covers. Hourly rates apply to consultancy only and do not include 

expenses unless otherwise shown.  If warranties are required, legal costs incurred will be passed on to you assuming Solmek agree to complete 

such warranties, modified or otherwise and you understand and agree to pay all costs.   

 

We reserve the right to pursue full payment of the invoice prior to release of any information including reports.  We advise you/your client that 

we may elect to pursue our statutory rights under late payment legislation, and will apply 8% to the base rate for unreasonably late payments. 

Solmek are exempt from the CIS Scheme.  Solmek offer to undertake work only in strict accordance with conditions covered by our current 

insurances, which are available for inspection. Solmek are not responsible for acts, negligent or otherwise of subcontractors and as a matter 

of policy cannot indemnify any other parties. Professional indemnity Insurance is limited to ten times the invoice net total except where stated 

otherwise by Solmek. Solmek give notice that consequential loss as a direct or indirect result of Solmek’s activities or omission of the same 

are excluded.   
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Appendix C – Borehole Logs 

  



Description of Strata

MADE GROUND: Brown fine to medium 
SAND with frequent rootlets. 
MADE GROUND: Brown slightly clayey fine 
to medium SAND. 

Soft brown sandy CLAY with occassional 
rootlets. (TIDAL FLAT DEPOSITS)

Soft greyish brown slightly sandy CLAY. 
Sand is fine. (TIDAL FLAT DEPOSITS)

Very soft grey SILT. (TIDAL FLAT 
DEPOSITS)

Borehole complete at 3.00 m bgl.

Legend
Strata 
Depth
(m bgl)

0.20

0.70

1.20

2.00

3.00

Strata 
Thickness 

(m)

(0.20)

(0.50)

(0.50)

(0.80)

(1.00)

Reduced 
Level

(mAOD)

2.93

2.43

1.93

1.13

0.13

Casing 
Diameter 

(mm)
Water

2.00

Sample Details

Depth 
(m) Type Ref

1

2

Test Details

Depth 
(m) Results

Backfill

1.50 ES

2.50 ES

Head Office
3 Henley Way, Doddington Road

Lincoln, LN6 3QR
Tel: +44 (0) 1522 882555

Email: info@deltasimons.com

Project No:

Project:

19-0423.01
Hole ID:

DS101
Page:
1 of 1

Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Groundwater encountered at 2.00 m bgl.4. Installed with a 63 mm 
HDPE standpipe to 3.00 m bgl.

Borehole Diameter

Depth Base Diameter

Coordinates:
E529225.32 N324791.36

Elevation (mAOD):
3.13

Drilled By:
Delta Drilling

Plant Used:
Premier 110

Logged:
BB

Checked:
PH

Approved:
PH

Scale:

1:30

Water Strike

Date Time Depth Strike
2.00 m

Water Level

Duration Depth Water



Description of Strata

MADE GROUND: Brown fine to medium 
SAND with occassional rootlets. 
Brown slightly silty fine SAND. (TIDAL FLAT 
DEPOSITS)

Brownish grey silty fine SAND. (TIDAL FLAT 
DEPOSITS)

Very soft blueish grey SILT. (TIDAL FLAT 
DEPOSITS)

Borehole complete at 2.00 m bgl.

Legend
Strata 
Depth
(m bgl)

0.20

1.00

1.80

2.00

Strata 
Thickness 

(m)

(0.20)

(0.80)

(0.80)

(0.20)

Reduced 
Level

(mAOD)

2.69

1.89

1.09

0.89

Casing 
Diameter 

(mm)
Water

Sample Details

Depth 
(m) Type Ref

1

2

Test Details

Depth 
(m) Results

Backfill

1.40 ES

1.90 ES

Head Office
3 Henley Way, Doddington Road

Lincoln, LN6 3QR
Tel: +44 (0) 1522 882555

Email: info@deltasimons.com

Project No:

Project:

19-0423.01
Hole ID:

DS102
Page:
1 of 1

Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Borehole remained dry upon completion. 4. Installed with a 63 mm 
HDPE standpipe to 2.00 m bgl.

Borehole Diameter

Depth Base Diameter

Coordinates:
E529238.77 N324778.94

Elevation (mAOD):
2.89

Drilled By:
Delta Drilling

Plant Used:
Premier 110

Logged:
BB

Checked:
PH

Approved:
PH

Scale:

1:30

Water Strike

Date Time Depth Strike

Water Level

Duration Depth Water



Description of Strata

MADE GROUND: Brown fine to medium 
SAND with frequent rootlets. 
Soft greyish mottled brown slightly sandy 
CLAY. Sand is fine. (TIDAL FLAT 
DEPOSITS)

Brown fine to medium SAND. (TIDAL FLAT 
DEPOSITS)
Soft brown slightly sandy CLAY. Sand is 
fine. (TIDAL FLAT DEPOSITS)

Very soft grey slightly silty CLAY. (TIDAL 
FLAT DEPOSITS)

Borehole complete at 3.00 m bgl.
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DS103
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Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Groundwater encountered at 2.00 m bgl.4. Installed with a 63 mm 
HDPE standpipe to 3.00 m bgl.
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Depth Base Diameter

Coordinates:
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Elevation (mAOD):
3.09

Drilled By:
Delta Drilling

Plant Used:
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Logged:
BB
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Duration Depth Water



Description of Strata

MADE GROUND: Crushed concrete 
overlying soft brown sandy CLAY. Sand is 
fine. (REWORKED MATERIAL)
Soft brown sandy CLAY. Sand is fine. 
(TIDAL FLAT DEPOSITS)

Very soft blueish grey CLAY. (TIDAL FLAT 
DEPOSITS)

Borehole complete at 3.00 m bgl.
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Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Groundwater encountered at 1.00 m bgl.4. Installed with a 63 mm 
HDPE standpipe to 3.00 m bgl.
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Elevation (mAOD):
3.30
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Description of Strata

MADE GROUND: Brown fine to medium 
SAND with frequent rootlets.
Brown slightly clayey fine to medium SAND 
with frequent rootlets. (TIDAL FLAT 
DEPOSITS)

Soft greyish brown CLAY with frequent 
lenses of silt (1.50 m bgl & 1.70 m bgl). 
(TIDAL FLAT DEPOSITS)

Borehole complete at 2.00 m bgl.

Legend
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Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Borehole remained dry upon completion. 4. Installed with a 63 mm 
HDPE standpipe to 2.00 m bgl.
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Description of Strata

MADE GROUND: Brown fine to medium 
SAND with frequent rootlets.
Brown fine to medium SAND. (TIDAL FLAT 
DEPOSITS)

Soft brown sandy CLAY. Sand is fine. 
(TIDAL FLAT DEPOSITS)
Soft blueish grey sandy CLAY. Sand is fine. 
(TIDAL FLAT DEPOSITS)

Very soft blueish grey CLAY. (TIDAL FLAT 
DEPOSITS)

Borehole complete at 3.00 m bgl.

Legend
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Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Borehole remained dry upon completion. 4. Installed with a 63 mm 
HDPE standpipe to 3.00 m bgl.
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Depth Base Diameter
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Elevation (mAOD):
2.95
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Delta Drilling
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Description of Strata

MADE GROUND: Brown fine to medium 
SAND with frequent rootlets. 
Brown fine to medium SAND with frequent 
rootlets. (TIDAL FLAT DEPOSITS)

Soft greyish mottled brown sandy CLAY. 
Sand is fine. (TIDAL FLAT DEPOSITS)

Very soft blueish mottled brown CLAY. 
(TIDAL FLAT DEPOSITS)

Borehole complete at 3.00 m bgl.

Legend
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Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Groundwater encountered at 2.00 m bgl.4. Installed with a 63 mm 
HDPE standpipe to 3.00 m bgl.

Borehole Diameter

Depth Base Diameter

Coordinates:
E529268.99 N324837.99

Elevation (mAOD):
2.60

Drilled By:
Delta Drilling

Plant Used:
Premier 110
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Description of Strata

MADE GROUND: Brownish black fine to 
medium SAND with frequent rootlets. 
(TOPSOIL)
Brown slightly clayey fine to medium SAND. 
(TIDAL FLAT DEPOSITS)

Soft brown slightly sandy CLAY. Sand is 
fine. (TIDAL FLAT DEPOSITS)

Soft blueish grey organic SILT. (TIDAL FLAT 
DEPOSITS)

Legend
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Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Groundwater encountered at 5.00 m bgl.4. Installed with a 63 mm 
HDPE standpipe to 6.00 m bgl.

Borehole Diameter

Depth Base Diameter

Coordinates:
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Elevation (mAOD):
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Drilled By:
Delta Drilling

Plant Used:
Premier 110
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Checked:
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Approved:
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10 min 4.60 m



Description of Strata

Soft blueish grey organic SILT. (TIDAL FLAT 
DEPOSITS)

Borehole complete at 6.00 m bgl.
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Small Drove, Weston

Dynamic Sampler Log
Date:

29/03/2019
Client: D.Brown Building 

Contractors Ltd

Remarks:
1. Engineer verified logged in general accordance to BS 5930:2015.2. Area CAT scanned 
prior to excavation.3. Groundwater encountered at 5.00 m bgl.4. Installed with a 63 mm 
HDPE standpipe to 6.00 m bgl.

Borehole Diameter

Depth Base Diameter

Coordinates:
E529315.84 N324857.92

Elevation (mAOD):
2.93

Drilled By:
Delta Drilling

Plant Used:
Premier 110

Logged:
BB

Checked:
PH

Approved:
PH

Scale:

1:30
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Water Level

Duration Depth Water
10 min 4.60 m
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NR NR NR NR

FallingRising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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General comments
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l/hr % v/v % v/v

Flow CH4

A
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Pr
es
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re

South
9.00

Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice Dry Dry
Gas Analyser GFM435 (Gas Kit 5) - 12233 Visit Number 1 Temperature (°C) 9.00

End
Time 9.00 10.30

Client Brown Building Contractors Ltd
Recorded by TD

Pressure (mb) 987

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

987
Wind speed (m/s) 16.00 16.00

Date (DD/MM/YYYY) 06/03/2019 Wind Dir. (from) South

m m m

WS9 <0.1 <0.1 70.3 40.8 1.3 1.3 8.1 8.1 NR NR NR 0.0 985 NR 0.76 2.40
DS108 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS106 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS104 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WS6 0.9 0.9 29.5 27.7 1.0 1.0 11.4 11.4 NR NR NR 3.0 984 NR 1.76 2.50

DS107 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS105 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS103 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS102 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS101 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WS1 84.6 84.6 77.9 76.9 6.1 6.1 3.1 3.1 NR NR NR 7.0 986 NR 0.55 2.33

Document No. C101 Version: 2.4 Issue Date: 27-2-19 Author: J Rhoades / S Steele Authorised By:K Hughes
© Delta-Simons Environmental Consultants Limited.  No part of this document may be reproduced unless prior written permission has been granted.

Flow- 5 mins   Gas- 10 mins   Bubbling groundwater in borehole. Audible pressure release noted during intial gas opening. Groundwater was clayey grey.

Flow- 5 min   Gas- 15 min Groundwater was clayey grey.

Flow- 5 min   Gas- 15 min Groundwater was clayey grey.

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
mb

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
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NR NR NR NR

FallingRising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)

CO2 O2 H2S CO VOC
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Flow CH4
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12.00

Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice Dry Dry
Gas Analyser GFM435 (Gas Kit 5) - 12233 Visit Number 2 Temperature (°C) 12.00

End
Time 13.10 13.55

Client Brown Building Contractors Ltd
Recorded by TD

Pressure (mb) 986

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

986
Wind speed (m/s) 19.00 19.00

Date (DD/MM/YYYY) 13/03/2019 Wind Dir. (from) South

m m m

WS9 -0.1 -0.1 <0.1 <0.1 0.1 0.1 17.7 17.7 NR NR NR -1.0 983 NR 0.76 2.60
DS108 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS106 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS104 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WS6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 17.6 17.6 NR NR NR 0.0 987 NR 1.18 2.40

DS107 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS105 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS103 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS102 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS101 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WS1 0.1 0.1 <0.1 <0.1 0.1 0.1 17.7 17.7 NR NR NR 0.0 982 NR 0.55 2.34
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Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
mb

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
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NR NR NR NR

FallingRising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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13.00

Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice Rain Rain
Gas Analyser GFM435 (Gas Kit 5) - 12233 Visit Number 3 Temperature (°C) 13.00

End
Time 15.00 15.30

Client Brown Building Contractors Ltd
Recorded by TD

Pressure (mb) 985

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

985
Wind speed (m/s) 19.00 19.00

Date (DD/MM/YYYY) 20/03/2019 Wind Dir. (from) South

m m m

WS9 0.1 0.1 0.6 <0.1 0.2 0.2 17.5 17.5 NR NR NR -1.0 983 NR 0.55 2.34
DS108 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS106 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS104 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WS6 0.8 1.6 <0.1 <0.1 0.2 0.2 17.6 17.6 NR NR NR 10.0 980 NR 1.18 2.40

DS107 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS105 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS103 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS102 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
DS101 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
WS1 0.6 1.0 <0.1 <0.1 0.2 0.1 17.5 17.5 NR NR NR 7.0 983 NR 0.55 2.33
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Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
mb

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
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NR NR NR NR

FallingRising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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Small Drove, Weston

Client Brown Building Contractors Ltd

04/04/2019Date (DD/MM/YYYY)

General comments

CO VOC

Gas Analyser GFM435 (Gas Kit 5) - 12233
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Ref
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Flow
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4.50

Dry Dry
Visit Number 4

09:00 10:45

Recorded by Ben Bradford
Pressure (mb) 993

Job number 19-0423.01
WEATHER Start

994

Wind Dir. (from)
Temperature (°C) 3.50

SE
3.00

m m m

WS9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 19.5 20.0 NR NR NR 1.0 994 NR 0.98 2.48
DS108 <0.1 0.3 <0.1 <0.1 0.6 0.6 18.9 19.5 NR NR NR 1.0 994 NR 1.07 5.70
DS106 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 19.5 19.5 NR NR NR 0.0 994 NR 1.89 2.85
DS104 <0.1 -0.9 <0.1 <0.1 <0.1 <0.1 19.7 19.7 NR NR NR -4.0 993 NR 1.00 2.86
WS6 -2.7 -2.7 <0.1 <0.1 <0.1 <0.1 19.8 19.8 NR NR NR -14.0 993 NR 1.20 2.37

DS107 <0.1 0.3 <0.1 <0.1 0.6 0.6 17.2 17.2 NR NR NR 1.0 993 NR 1.46 2.87
DS105 <0.1 <0.1 <0.1 <0.1 0.4 0.4 17.5 18.9 NR NR NR 1.0 993 NR 1.23 1.91
DS103 13.5 13.5 <0.1 <0.1 <0.1 <0.1 19.7 19.8 NR NR NR 150.0 993 NR 0.96 2.78
DS102 0.3 0.1 <0.1 <0.1 <0.1 <0.1 19.8 19.8 NR NR NR 0.0 993 NR 0.82 1.67
DS101 1.7 0.4 <0.1 <0.1 <0.1 <0.1 19.5 19.5 NR NR NR 1.0 994 NR 1.16 2.86
WS1 0.2 0.4 8.4 6.5 0.4 0.4 18.2 18.5 NR NR NR 2.0 993 NR 0.81 2.27

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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Max
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dy

Max

Ref



0.0 0.1 20.5 -60

Rising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)

CO2 O2 H2S CO VOC

% v/v ppm D
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GROUND GAS GROUNDWATER

General comments
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l/hr % v/v % v/v

Flow CH4
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9.00

Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice DRY DRY
Gas Analyser GFM435 (Gas Kit 5) - 12233 Visit Number 5 Temperature (°C) 9.00

End
Time 11.30 1.30

Client Brown Building Contractors Ltd
Recorded by T.D

Pressure (mb) 1027

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

1027
Wind speed (m/s) 11.00 11.00

Date (DD/MM/YYYY) 11/04/2019 Wind Dir. (from) ENE

m m m

WS9 0.1 0.1 <0.1 <0.1 1.4 1.1 15.1 15.1 NR NR NR -1.0 1026 NR 0.96 2.56
DS108 <0.1 <0.1 <0.1 <0.1 0.9 0.9 14.2 14.2 NR NR NR -6.0 1026 NR 1.00 5.60
DS106 <0.1 <0.1 <0.1 <0.1 1.1 1.1 15.4 15.4 NR NR NR -1.0 1026 NR 1.30 2.86
DS104 <0.1 <0.1 <0.1 <0.1 1.0 1.0 15.5 15.5 NR NR NR 0.0 1026 NR 1.04 2.86
WS6 14.1 13.9 <0.1 <0.1 1.7 1.6 15.0 15.0 NR NR NR 173.0 1026 NR 1.24 2.40

DS107 0.1 0.1 <0.1 <0.1 1.6 1.6 16.0 16.0 NR NR NR 0.0 1026 NR 1.47 2.93
DS105 0.1 0.1 <0.1 <0.1 0.2 0.2 16.7 16.7 NR NR NR 4.0 1026 NR 1.30 1.98
DS103 53.0 4.9 <0.1 <0.1 0.2 0.2 16.6 16.6 NR NR NR 67.0 1026 NR 1.06 2.78
DS102 7.6 7.6 <0.1 <0.1 0.4 0.4 16.9 16.9 NR NR NR 93.0 1026 NR 0.88 1.65
DS101 -1.0 -1.0 0.7 <0.1 0.2 0.2 16.4 16.4 NR NR NR -6.0 1026 NR 1.21 2.88
WS1 56.5 0.1 40.4 40.4 2.0 2.0 11.6 11.6 NR NR NR -3.0 1027 NR 1.03 2.34
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Silt at base of borehole, 5 mins for flow to drop to 0.1

Brown Clayey water

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)

Brown Clayey water

mb

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
Max Max Max Max mb
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<0.1 <0.1 20.5 <0.1

RisingRising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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General comments
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14.00

Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice Dry Dry
Gas Analyser GFM436 (Gas Kit 4) - 11030 Visit Number 6 Temperature (°C) 9.00

End
Time 7.50 11.30

Client Brown Building Contractors Ltd
Recorded by RY

Pressure (mb) 1023

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

1023
Wind speed (m/s) 6.00 9.00

Date (DD/MM/YYYY) 18/04/2019 Wind Dir. (from) E

m m m

WS9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 20.5 20.5 NR NR NR 0.0 1024 NR 1.02 2.52
DS108 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 20.4 20.4 NR NR NR 0.0 1023 NR 1.07 2.41
DS106 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 20.1 20.1 NR NR NR 0.0 1023 NR 1.37 2.91
DS104 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 20.3 20.3 NR NR NR 0.0 1023 NR 1.10 2.83
WS6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 20.3 20.3 NR NR NR 0.0 1023 NR 1.26 2.42

DS107 <0.1 <0.1 <0.1 <0.1 0.8 0.8 18.8 18.8 NR NR NR 0.0 1023 NR 1.48 2.94
DS105 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 20.4 20.4 NR NR NR 0.0 1023 NR 1.33 1.98
DS103 <0.1 <0.1 60.0 <0.1 <0.1 <0.1 20.3 20.3 NR NR NR 0.0 1023 NR 1.15 2.76
DS102 -4.0 -0.1 <0.1 <0.1 <0.1 <0.1 20.3 20.3 NR NR NR -1.0 1023 NR 0.94 1.65
DS101 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 19.9 19.9 NR NR NR 0.0 1023 NR 1.31 2.90
WS1 3.0 <0.1 <0.1 <0.1 <0.1 <0.1 20.5 20.5 NR NR NR 0.0 1023 NR 1.07 5.56
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Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
mb

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
Max Max Max Max mb
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<0.1 <0.1 16.4 <0.1

FallingRising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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General comments
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Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice Dry Dry
Gas Analyser GFM435 (Gas Kit 5) - 12233 Visit Number 7 Temperature (°C) 9.00

End
Time 8.00 11.50

Client Brown Building Contractors Ltd
Recorded by RY

Pressure (mb) 992

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

989
Wind speed (m/s) 1.00 5.00

Date (DD/MM/YYYY) 24/04/2019 Wind Dir. (from) E

m m m

WS9 <0.1 <0.1 <0.1 <0.1 2.5 2.5 16.4 16.4 NR NR NR 1.0 992 NR 0.92 2.52
DS108 0.4 0.2 <0.1 <0.1 0.2 0.1 16.6 16.6 NR NR NR 2.0 990 NR 1.08 5.59
DS106 <0.1 <0.1 <0.1 <0.1 3.0 2.2 12.4 14.2 NR NR NR 0.0 990 NR 1.37 2.87
DS104 0.1 <0.1 <0.1 <0.1 0.5 0.4 14.4 15.7 NR NR NR 1.0 989 NR 1.06 2.81
WS6 <0.1 <0.1 <0.1 <0.1 2.1 1.8 12.8 13.7 NR NR NR 0.0 990 NR 1.26 2.39

DS107 <0.1 <0.1 <0.1 <0.1 2.3 2.3 14.0 14.0 NR NR NR 0.0 990 NR 1.50 2.93
DS105 <0.1 <0.1 <0.1 <0.1 0.1 0.1 16.2 16.2 NR NR NR 0.0 989 NR 1.38 1.98
DS103 <0.1 <0.1 <0.1 <0.1 0.1 0.1 16.2 16.2 NR NR NR 0.0 990 NR 1.22 2.74
DS102 0.1 0.1 <0.1 <0.1 0.2 0.1 16.3 16.5 NR NR NR 1.0 989 NR 0.45 1.59
DS101 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 16.3 16.3 NR NR NR 0.0 989 NR 1.35 2.91
WS1 12.8 <0.1 45.9 <0.1 2.2 1.6 7.9 14.4 NR NR NR 0.0 989 NR 1.03 2.36
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Medthane reached <0.1 after 5.30 minutes.

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
mb

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
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NR NR NR NR

FallingRising/Falling Trend (for the 
three days before visit)

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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General comments
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Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice Dry Dry
Gas Analyser GFM436 (Gas Kit M1) -12535 Visit Number 8 Temperature (°C) 15.00

End
Time 10:30 11:30

Client Brown Building Contractors Ltd
Recorded by BB

Pressure (mb) 1016

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

1016
Wind speed (m/s) 3.00 2.50

Date (DD/MM/YYYY) 01/05/2019 Wind Dir. (from) SW

m m m

WS9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 18.5 19.0 NR NR NR 0.0 1016 NR 1.12 2.49
DS108 0.2 0.1 <0.1 <0.1 0.6 0.5 16.0 16.1 NR NR NR 1.0 1016 NR 1.22 5.58
DS106 0.2 0.2 <0.1 <0.1 2.6 2.5 15.1 15.1 NR NR NR 1.0 1017 NR 1.44 2.85
DS104 0.2 0.1 <0.1 <0.1 0.4 0.4 14.5 15.1 NR NR NR 1.0 1016 NR 1.18 2.73
WS6 <0.1 <0.1 <0.1 <0.1 0.3 0.3 16.0 16.3 NR NR NR 0.0 1016 NR 1.28 2.37

DS107 <0.1 -0.1 <0.1 <0.1 2.4 2.4 15.1 15.4 NR NR NR -1.0 1016 NR 1.51 2.92
DS105 <0.1 <0.1 <0.1 <0.1 2.4 1.9 14.6 14.6 NR NR NR 0.0 1016 NR 1.44 1.95
DS103 <0.1 <0.1 <0.1 <0.1 1.5 1.1 14.7 14.9 NR NR NR -1.0 1015 NR 1.31 2.63
DS102 <0.1 <0.1 <0.1 <0.1 2.7 2.7 15.1 15.2 NR NR NR 0.0 1016 NR 1.22 1.50
DS101 <0.1 <0.1 <0.1 <0.1 1.2 1.2 14.2 14.2 NR NR NR 0.0 1016 NR 1.43 2.86
WS1 <0.1 <0.1 33.2 33.2 2.3 2.3 10.0 10.0 NR NR NR 0.0 1016 NR 1.13 2.35
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Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
mb

The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
Max Max Max Max mb
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NR NR NR NR

m m m

WS9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 15.0 16.2 NR NR NR 0.0 995 NR 0.96 2.44
DS108 <0.1 -0.4 <0.1 <0.1 1.0 1.0 14.4 14.4 NR NR NR -3.0 996 NR 1.13 5.51
DS106 0.1 0.1 <0.1 <0.1 2.9 2.9 13.9 13.9 NR NR NR 1.0 995 NR 1.33 2.82
DS104 <0.1 <0.1 <0.1 <0.1 2.0 0.6 13.7 13.7 NR NR NR 0.0 996 NR 1.08 2.75
WS6 0.1 0.1 0.2 0.2 4.4 4.4 10.7 10.7 NR NR NR 1.0 996 NR 1.25 2.33

DS107 0.2 0.1 <0.1 <0.1 4.5 2.4 12.7 12.8 NR NR NR 1.0 996 NR 1.52 2.92
DS105 0.1 0.1 <0.1 <0.1 2.3 2.3 13.2 13.2 NR NR NR 1.0 996 NR 1.40 1.93
DS103 <0.1 -0.1 <0.1 <0.1 2.3 0.8 13.7 13.7 NR NR NR 1.0 995 NR 1.23 2.66
DS102 24.3 <0.1 <0.1 <0.1 2.3 2.3 14.3 14.3 NR NR NR 0.0 996 NR 0.96 1.48
DS101 <0.1 -0.1 <0.1 <0.1 1.8 1.8 11.7 11.7 NR NR NR -1.0 996 NR 1.25 2.85
WS1 13.8 6.4 56.1 56.1 2.6 2.6 5.6 5.6 NR NR NR 54.0 996 NR 0.84 2.33

End
Time 11:00 12:30

Client Brown Building Contractors Ltd
Recorded by Ben Bradford

Pressure (mb) 995

Site Name Small Drove, Weston Job number 19-0423.01
WEATHER Start

996
Wind speed (m/s) N/A N/A

Date (DD/MM/YYYY) 09/05/2019 Wind Dir. (from) N/A N/A
16.00

Readings at start CH4 (% v/v) CO2 (% v/v) O2 (% v/v) H2S (ppm) Dry/Rain/Snow/Ice Dry - Overcast Dry - Overcast
Gas Analyser GFM436 (Gas Kit 4) - 11030 Visit Number 9 Temperature (°C) 15.00

Ref

GROUND GAS GROUNDWATER
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LEL = 6.6 %

Notes

(e.g. water colour, sheen, odour, damage to well or gas tap, flooded ground etc.)
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The formulae require that only numbers,  "<0.1" for ground gas and flow or "DRY" for groundwater are entered in the sheet
Max Max Max Max mb

FallingRising/Falling Trend (for the 
three days before visit)
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Water Sample taken. 
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Appendix E – Chemical Analysis 

 



Ben Bradford

t: 01923 225404
f: 01923 237404

e: ben.bradford@deltasimons.com                                               e:

Project / Site name: Samples received on: 01/04/2019

Your job number: 19-0423.01 Samples instructed on: 01/04/2019

Your order number: DS45595 Analysis completed by: 08/04/2019

Report Issue Number: 1 Report issued on: 08/04/2019

Samples Analysed:

Signed:

Quality Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

reception@i2analytical.com

Dr Claire Stone

15 soil samples

Weston

Delta-Simons
3 Henley Office Park
Doddington Road
Lincoln
LN6 3QR

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 19-35621

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-35621-1 Weston 19-0423.01

Page 1 of 6



Analytical Report Number: 19-35621

Project / Site name: Weston

Your Order No: DS45595

Lab Sample Number 1191314 1191315 1191316 1191317 1191318
Sample Reference DS101 DS101 DS102 DS102 DS103
Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied
Depth (m) 1.50 2.50 1.40 1.90 1.50

Date Sampled 29/03/2019 29/03/2019 29/03/2019 29/03/2019 29/03/2019
Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)

U
n
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S
ta
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s

Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 23 22 20 21 19
Total mass of sample received kg 0.001 NONE 0.87 1.0 0.85 1.1 1.0

General Inorganics

Total Organic Carbon (TOC) % 0.1 MCERTS 0.7 0.5 0.4 0.7 0.5

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-35621-1 Weston 19-0423.01

Page 2 of 6



Analytical Report Number: 19-35621

Project / Site name: Weston

Your Order No: DS45595

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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n

 

S
ta
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s

Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

General Inorganics

Total Organic Carbon (TOC) % 0.1 MCERTS

1191319 1191320 1191321 1191322 1191323
DS103 DS104 DS104 DS105 DS106

None Supplied None Supplied None Supplied None Supplied None Supplied
2.50 1.00 2.50 1.50 1.50

29/03/2019 29/03/2019 29/03/2019 29/03/2019 29/03/2019
None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1
23 21 35 20 20
1.0 0.77 0.85 0.96 0.98

4.6 0.8 1.7 0.4 0.7

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-35621-1 Weston 19-0423.01
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Analytical Report Number: 19-35621

Project / Site name: Weston

Your Order No: DS45595

Lab Sample Number

Sample Reference

Sample Number

Depth (m)

Date Sampled

Time Taken

Analytical Parameter 

(Soil Analysis)
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n

 

S
ta
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s

Stone Content % 0.1 NONE

Moisture Content % N/A NONE

Total mass of sample received kg 0.001 NONE

General Inorganics

Total Organic Carbon (TOC) % 0.1 MCERTS

1191324 1191325 1191326 1191327 1191328
DS106 DS107 DS107 DS108 DS108

None Supplied None Supplied None Supplied None Supplied None Supplied
2.50 1.50 2.50 1.50 4.00

29/03/2019 29/03/2019 29/03/2019 29/03/2019 29/03/2019
None Supplied None Supplied None Supplied None Supplied None Supplied

< 0.1 < 0.1 < 0.1 < 0.1 < 0.1
33 20 27 21 30

0.75 1.0 0.90 0.94 0.90

1.3 0.7 1.0 0.7 1.4

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-35621-1 Weston 19-0423.01
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Analytical Report Number : 19-35621

Project / Site name: Weston

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1191314 DS101 None Supplied 1.50 Brown clay.
1191315 DS101 None Supplied 2.50 Brown clay.
1191316 DS102 None Supplied 1.40 Brown sandy clay with gravel.
1191317 DS102 None Supplied 1.90 Brown sandy clay.
1191318 DS103 None Supplied 1.50 Brown clay and sand.
1191319 DS103 None Supplied 2.50 Brown clay and sand.
1191320 DS104 None Supplied 1.00 Brown clay and sand.
1191321 DS104 None Supplied 2.50 Grey clay.
1191322 DS105 None Supplied 1.50 Brown sandy clay.
1191323 DS106 None Supplied 1.50 Brown clay and sand.
1191324 DS106 None Supplied 2.50 Brown clay.
1191325 DS107 None Supplied 1.50 Brown sandy clay.
1191326 DS107 None Supplied 2.50 Brown clay.
1191327 DS108 None Supplied 1.50 Brown sandy clay.
1191328 DS108 None Supplied 4.00 Brown clay and sand.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-35621-1 Weston 19-0423.01
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Analytical Report Number : 19-35621

Project / Site name: Weston

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""

L009-PL D MCERTS

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-35621-1 Weston 19-0423.01
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Ben Bradford

t: 01923 225404
f: 01923 237404

e: ben.bradford@deltasimons.com                                               e:

Project / Site name: Samples received on: 05/04/2019

Your job number: 19-0423.02 Samples instructed on: 16/04/2019

Your order number: DS45595 Analysis completed by: 25/04/2019

Report Issue Number: 1 Report issued on: 25/04/2019

Samples Analysed:

Signed:

Quality Manager
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

3 silt samples

Weston

Delta-Simons
3 Henley Office Park
Doddington Road
Lincoln
LN6 3QR

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 19-37858

reception@i2analytical.com

Dr Claire Stone

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-37858-1 Weston 19-0423.02
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Analytical Report Number: 19-37858

Project / Site name: Weston

Your Order No: DS45595

Lab Sample Number 1203128 1203129 1203130
Sample Reference WS1 WS6 WS9
Sample Number None Supplied None Supplied None Supplied
Depth (m) None Supplied None Supplied None Supplied

Date Sampled 04/04/2019 04/04/2019 04/04/2019
Time Taken None Supplied None Supplied None Supplied

Analytical Parameter 

(Soil Analysis)
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Stone Content % 0.1 NONE < 0.1 < 0.1 < 0.1
Moisture Content % N/A NONE 0.01 0.01 0.01
Total mass of sample received kg 0.001 NONE 0.50 0.50 0.50

General Inorganics

Total Organic Carbon (TOC) % 0.1 NONE 2.8 4.5 2.1

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-37858-1 Weston 19-0423.02
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Analytical Report Number : 19-37858

Project / Site name: Weston

Lab Sample 

Number

Sample 

Reference

Sample 

Number
Depth (m) Sample Description *

1203128 WS1 None Supplied None Supplied Brown silt.
1203129 WS6 None Supplied None Supplied Brown silt.
1203130 WS9 None Supplied None Supplied Brown silt.

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a  10 mm sieve. Results are not corrected for stone content.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-37858-1 Weston 19-0423.02
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Analytical Report Number : 19-37858

Project / Site name: Weston

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

Moisture Content Moisture content, determined gravimetrically. In-house method based on BS1377 Part 2, 
1990, Chemical and Electrochemical Tests

L019-UK/PL W NONE

Stones content of soil Standard preparation for all samples unless 
otherwise detailed. Gravimetric determination of 
stone > 10 mm as %  dry weight.

In-house method based on British Standard 
Methods and MCERTS requirements.

L019-UK/PL D NONE

Total organic carbon (Automated) in 
soil

Determination of organic matter in soil by oxidising 
with potassium dichromate followed by titration 
with iron (II) sulphate.

In-house method based on BS1377 Part 3, 
1990, Chemical and Electrochemical Tests""

L009-PL D NONE

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-37858-1 Weston 19-0423.02
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Ben Bradford

t: 01923 225404
f: 01923 237404

e: ben.bradford@deltasimons.com                                               e:

Project / Site name: Samples received on: 18/04/2019

Your job number: 19-0423.01 Samples instructed on: 18/04/2019

Your order number: DS45595 Analysis completed by: 26/04/2019

Report Issue Number: 1 Report issued on: 29/04/2019

Samples Analysed:

Signed:

Head of Customer Services
For & on behalf of i2 Analytical Ltd.

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierów 39, 41 -711 Ruda Śląska, Poland.

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation.

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting
leachates - 2 weeks from reporting
waters - 2 weeks from reporting
asbestos - 6 months from reporting

Excel copies of reports are only valid when accompanied by this PDF certificate.

Delta-Simons
3 Henley Office Park
Doddington Road
Lincoln
LN6 3QR

i2 Analytical Ltd.
7 Woodshots Meadow,
Croxley Green                               
Business Park,
Watford, 
Herts, 
WD18 8YS

Analytical Report Number : 19-38131

reception@i2analytical.com

Rexona Rahman

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of 
measurement. Application of uncertainty of measurement would provide a range within which the true result lies. An estimate of 
measurement uncertainty can be provided on request.

3 water samples

Small Drove, Weston

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-38131-1 Small Drove, Weston 19-0423.01
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Analytical Report Number: 19-38131

Project / Site name: Small Drove, Weston

Your Order No: DS45595

Lab Sample Number 1204923 1204924 1204925
Sample Reference WS1 WS6 WS9
Sample Number None Supplied None Supplied None Supplied

Depth (m) None Supplied None Supplied None Supplied

Date Sampled 17/04/2019 17/04/2019 17/04/2019
Time Taken None Supplied None Supplied None Supplied

Analytical Parameter 

(Water Analysis)

U
n

its

L
im

it o
f 

d
e

te
c
tio

n

A
c
c
re

d
ita

tio
n

 

S
ta

tu
s

Environmental Forensics

Gases

Methane mg/l 0.1 NONE 2.0 2.6 < 0.1

U/S = Unsuitable Sample     I/S =  Insufficient Sample

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-38131-1 Small Drove, Weston 19-0423.01
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Analytical Report Number : 19-38131

Project / Site name: Small Drove, Weston

Water matrix abbreviations: Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Water (PrW)

Analytical Test Name Analytical Method Description Analytical Method Reference
Method 

number

Wet / Dry 

Analysis

Accreditation 

Status

TO - Gases C1-C4 Determination of volatile hydrocarbons by GC-MS 
Headspace.

In-house method W NONE

For method numbers ending in 'UK' analysis have been carried out in our laboratory in the United Kingdom.

For method numbers ending in 'PL' analysis have been carried out in our laboratory in Poland.

Soil analytical results are expressed on a dry weight basis.  Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 30oC.

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis.

Iss No 19-38131-1 Small Drove, Weston 19-0423.01

Page 3 of 3
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