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1.0 INTRODUCTION  

 

This report has been written following the Industry Code of Practice documentation. The primary focus 

of the report is to review perimeter gas compliance and action levels in BHE. As such this document 

will propose that the limit for carbon dioxide should be removed entirely and it will seek to justify the 

removal of the generic 1% methane limit for BHE (84201007) and Carbon Dioxide limits. In order to 

undertake this review numerous aspects of the site including the geology, engineering and historical 

infilling need to be discussed along with a statistical review of the last 24 months’ worth of monitoring 

data.   

 

Standen Heath is located approximately 3.5km to the south east of Newport on the Isle of Wight, 

Hampshire. The Site is centred at National Grid Reference (NGR) SZ 52973 88427 and covers an 

area of approximately 26 hectares (ha). The River Medina flows approximately 3km to the west of the 

Site and Palmer’s Brook flows approximately 0.2km to the north of the Site. The site lies within an area 

of relatively elevated ground, at the head of a valley system that dips away to the North. Surface 

elevations falls from approximately 90mAOD in the south to 65mAOD along the northern boundary. 

The topography also falls steeply to the south of the site, falling south-west towards Newport.   

 

The site is located within a semi-rural setting and is bound as follows:  

- North by predominantly agricultural land. 

- South by the unclassified Long Lane (Newport – Downend road). 

- West by Longlane forestry plantation (which includes a predominantly inert historic landfill). 

- East of the site is located the historic Lynnbottom dilute and disperse landfill facility. This 

landfill is uncontained and was granted permission for landfill in October 1952 followed by 

subsequent extensions.  

 

1.1 Engineering 

Standen Heath has been developed on the principal of engineered containment comprised of 5 

phases. 

- Phase 1 and 2 have been developed with a composite basal lining system comprising 1.0m 

of low permeability engineered clay overlain by a high-density polyethylene (HDPE) 

geomembrane. The basal liner in Phases 1 and 2 is installed across the phase floor and 3 

metres up the side slope. 

- Phase 3, 4 and 5 have been developed with a composite basal lining system comprising 0.5m 

of low permeability engineered clay overlain by a HDPE geomembrane and 0.3m protective 

sand. However, phase 4 and 5 are side slope extension of phase 3 and have no actual basal 

area.  
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1.2 Side Slope Lining Construction 

Phase 1 to 5 have been developed with a composite side slope lining system comprising needle 

punched Geosynthetic Clay Liner (GCL) overlain by a HDPE geomembrane overlain by a 0.3m thick 

protection sand layer incorporating a herringbone system of granular (10mm nominal) leachate drains. 

1.3 Capping 

Capping at Standen Heath consists of a geomembrane. This is overlain by restoration soils to a 

thickness of 1m. Most of phase 1 and 2 are permanently capped with infilling still being undertaken on 

the internal edge and phases 3-5.  

1.4 Groundwater Management 

The basal elevation is partially below the regional water table within the Hampstead Beds. As such 

groundwater underdrainage was installed during site construction engineering and partial infilling, this 

system was removed in 2010 when waste reached an agreed mAOD level.  

1.5 Geology 

The site lies on the northern limb of the Cretaceous Chalk Downs that run west-east from The Needles 

to Culver Cliff, spanning approximately 34km, virtually the width of the Island. The Downs, for most of 

their length, consist of a steep-sided ridge 500m in width with an undulating crest which varies in 

altitude from approximately 90 to 200mAOD.  

 

The marine Cretaceous chalks are overlain by sands and clays of shallow salt, brackish and freshwater 

origin. Immediately above the chalk are the Reading Beds, comprising mottled red and purple, 

structureless clays ranging from 27 – 49m in thickness. London Cay unconformably overlies the 

Reading Beds and comprises blue to brown clays and grey to buff sands. Immediately above the 

London Clay are the Bagshot Beds, which are up to 359m in thickness and comprise white and 

coloured, evenly stratified micaceous sands. All the Palaeocene and Eocene deposits are present 

along the northern limb of the ridge bisecting the Isle of Wight and outcrop to the south of Standen 

Heath Landfill. The deposits dip steeply to the North (~6 ̊). However, Palaeocene and Eocene deposits 

have not been encountered during site investigations.  

 

Oligocene Deposits of the Isle of Wight are of fluvio-marine origin and are represented by a highly 

complex series of Marls and clays with subordinate limestone and sands. The youngest Oligocene 

Beds are the Hampstead Beds which outcrop over a large proportion of the northern half of the Island, 

including Standen Heath. The Hamstead Beds consist of a series of coloured clays, loams, sands, 

silts and shales up to 79m in thickness. The lower Hamstead Beds sequence contains predominantly 

mottle blue/grey clays often with freshwater shales and forms a natural continuation into the underlying 

Bembridge Marls.  

 

To the immediate south of Standen Heath the Hampstead Beds are near-vertical, however, the angle 

of the dip recedes to the North. These Beds have been encountered over the full depth of all trial pits 
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and boreholes encountering the characteristic blue grey clays. Site investigations have shown that the 

Hampstead Beds are characterised by firm, multicoloured, predominantly light grey/orange brown, silty 

clays and firm to stiff, blue grey, locally fossiliferous clays. The deposits are spatially highly variable 

with no definitive sequence apparent from the trial pits and boreholes. These investigations also 

indicated that thin (1-2m thickness) lenses of yellow brown, sandy silt is present within the Hampstead 

Beds.  

 

Drift Deposits and Made ground are likely to be present in the extreme south-east corner of the site, 

however these were not encountered during the development. Made ground ( up to 7.5m thickness) 

was encountered along the southern site boundary and generally exhibited a very heterogeneous 

nature, comprising soft to firm, orange brown/brown/grey mottle silty clays with varying degrees of 

gavel and occasional disseminated brick.  

 

  
 

Figure 1 Geology 
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1.6 Risk to receptors 

 

The determination of risk is completed as a two-stage process. The first being the type of building and 

the proximity to waste infilling, and the second associated with the level of gas detected within the 

borehole compared to the location of receptors. These elements are reviewed in conjunction to 

determine the overall risk for each well. Therefore, the first element is reviewing the proximity of 

receptors. The key receptors in relation to BHE are the compost facility (130m) and the Biffa site office 

(~200m).  

 

The compost facility comprises of a large concrete base with an open water collection sump as such 

the facility does not have any underground infrastructure which would have the ability to accumulate 

gas. Therefore, this is being discounted in relation to risk from BHE. 

 

The second receptor was the Biffa site office. This is a temporary building which is suspended on stilts, 

as such it does not have any underground infrastructure which would have the ability to accumulate 

gas. Therefore, this is being discounted in relation to risk from BHE. 

 

This borehole is over 250m away from any domestic property.  

1.7 History 

Gas was present in Borehole BH1 (84201101), prior to waste infilling at Standen Heath in close 

proximity to this borehole and as such compliance limits have not been applied to this well. The 

Environment Agency have agreed that the gas within this well is likely to be related to the Lynnbottom 

landfill site and therefore compliance limits were deemed inappropriate, however, the borehole should 

and has continued to be monitored for review.  

 

BHE (842001007) is located within 60m of BH1 (84201101) and 50m of Lynnbottom landfill site gas 

borehole G16 (84000016).  
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Figure 2 Methane Levels BHE and Lynnbottom 

 

To provide further overview BHE has been compared to other Lynnbottom and Standen boreholes in 

close proximity. As can be seen trends are evident with borehole G16 adjacent to Lynnbottom showing 

the higher levels of methane. In February and March 2018, the Lynnbottom boreholes were not 

monitored and as such it appears this section does not show a correlation between C16 and BHE in 

the data set. This is not the case it is just that data has not been collected from both locations. Based 

on the remainder of the data set it would be anticipated that the levels in G16 would have been elevated 

in this period as well.  

 

 

Figure 3 Methane Levels BHE, BH1 and Lynnbottom 
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Due to the higher readings coming from G16 this would suggest that the gas migration is coming from 

the Lynnbottom area and moving towards Standen and BHE. This fits with the historical understanding 

that BH1 was also being influenced by Lynnbottom gas.  

 

 

Figure 4 Location of Boreholes 

 

1.8 Borehole E (BH 84201007) and BH1 (84201101) Drilling log 

 

The borehole log indicates a degree of sand which could be acting as a conduit to allow gas to migrate 

from Lynnbottom towards Standen Heath. If the gas were coming from Standen Heath it would be 

anticipated that the levels would be significantly higher in BHE as it is located very close to the edge 

of waste infilling.  
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Figure 5 Borehole Log BHE 
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Figure 6 Borehole Log BH1 
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2.0 METHODOLOGY 

 

The ICoP (Perimeter soil gas emission criteria and associated management Industry Guidance) 

presents “best available” approaches to establishing background methane and carbon dioxide 

concentrations at sites ahead of, and even following the placement of waste in any engineered cells. 

Statistical methods are proposed to define background limits for both stable and unstable data sets 

where the site can be assessed either on a zonal basis or well by well.  

 

The proposed Action Levels have been calculated based on Chapter 3 (Pages 7-30) of the ICoP 

(January 2011). The first step was to graph the data on a time plot in order to check for trends. 

Following this all boreholes have had outliers removed and statistically reviewed for minimum, 

maximum, mean, 95th percentile and Tmax.   

 

The Tmax calculation determines the background concentration of either methane or carbon dioxide 

by first standardising the data using (n-mean)/ stdev and ranking the resulting values. The highest 

value is then compared against the critical value for the dataset below and the readings are then 

systematically removed until the first reading below the critical value; the actual gas reading is then 

given as the background concentration. When the number of data values lies between two bands the 

appropriate critical value is determined by the rounding up or rounding down to the closest available 

data/ critical values band (i.e. 251 data values is assessed against the critical value of 3.91, whereas 

249 data values is assessed against the critical value of 3.81). 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Critical Values (P=1%) of the statistic Tmax  
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2.1 Setting Action Levels 

Action levels have been calculated in two ways for methane as for the ICoP document. Unstable data 

sets have the Action level set at Tmax whereas stable datasets have the action limit set at Tmax + 

0.5%. The data sets are considered unstable and therefore Methane action limits have been set at 

Tmax.  

 

Carbon dioxide follows the same rules for an unstable dataset and action levels have been set based 

on the Tmax value. However stable datasets follow Table 4 below (Page 19 of the ICoP). As such for 

a well which has a Tmax value of less than 5% the Action level is set at Tmax + 1%, where the carbon 

dioxide is between 5-10% the Action level will Tmax + 2% and this pattern continues until the carbon 

dioxide level is over 25% at this point it is deemed inappropriate to set Action limits.  The summary 

table in Appendix 1 show the action levels for BHE and BH1 being reviewed in this document. As both 

are considered unstable Action limit has been set at Tmax.  

 

 

Table 2: Compliance and Action Levels ICoP  

 

The proposed statistical action levels for both methane and carbon dioxide can be seen below in Table 

3. 

 

2.2 Current and Proposed Limits  

The ICoP (Perimeter Soil Gas Emission Criteria and Associated Management Industry Guidance) 

presents “best available” approaches to establishing background Methane and Carbon Dioxide 

concentrations at sites ahead of, and even following the placement of, waste in any engineered cells. 

The ICoP recognises that Carbon Dioxide is a poor choice of gas to regulate emissions from landfills 

because there are alternative sources in the sub surface environment. Consequently, the ICoP holds 

the position that there should be no Compliance Limits for Carbon Dioxide in reviewing gas 

performance.   
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BH1 and BHE have been statistically reviewed for minimum, maximum, mean, correlation between 

methane and carbon dioxide, 95th percentile and Tmax. Due to the location of the wells and known 

other influence no limits have been proposed for the wells.  

 
Borehole  Borehole ID Current C02 

Compliance Limit 

Proposed 

C02 Action 

Limit 

Current Methane 

Compliance Limit 

Proposed Methane Action 

Limit (not a compliance 

limit) 

BH1 84201001 NA NA NA NA 

BHE 84201007 4.2 NA 1.0 NA 

 

Table 3 Proposed Action levels 

 

3.0 INVESTIGATION 

 

Despite the removal of compliance levels for carbon dioxide and methane, readings will continue to 

be taken in accordance with the permit and the readings will be assessed and actions taken if required. 

If an unusual trend or unpredicted set of results arise a full review would be completed, and a specific 

action plan devised if required as detailed within the Biffa generic Gas Management Plan. The figure 

below provides an investigation flow chart for BHE and BH1. 
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Investigation flow chart  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

Quarterly internal review of Carbon Dioxide and Methane  
 

 Identify any distinguishable trends 

A clear increasing trend and levels exceed those 
recorded at Lynnbottm 
 

 Monitor gas borehole based on risk 

No clear increasing trend 
 

 Continue Monthly monitoring as per the 
permit 

 

Very Low Flow Readings 
<0.7l/hr (BS8485: 2007 Risk 

Rating Table) 

 Continue monitoring 
boreholes at specified 
frequencies 

 

Low Flow Readings >0.7l/hr < 
3.5 ol/hr (BS8485: 2007 

Risk Rating Table) 

 Assess the risk posed to 
site and receptors, alter 
monitoring frequency if 
required. 

Very Low Risk 

 Assess and adjust gas field balance 
where necessary.   

 Continue monitoring boreholes at 
specified frequencies 

 

Low  Risk 

 Assess and adjust gas field 
balance where necessary.   

 Continue monitoring boreholes 
and implement a well specific 
action plan. 

 Complete report in accordance 
with the Action plan if required. 

 

Moderate to High Flow 
Readings ≥ 3.5 l/hr 
(BS8485: 2007 Risk 

Rating Table) 

 Assess the risk posed to 
site and receptors, alter 
monitoring frequency if 
required. 

Medium to High Risk 
 

 Undertake monitoring within local 
receptor property if required 

 If elevated levels detected within 
the property and these are 
related to landfill gas, implement 
emergency evacuation plan.  

 Assess and adjust gas field 
balance where necessary.   

 Continue monitoring boreholes 
and implement a well specific 
action plan. 

 Complete report in accordance 
with the Action plan if required. 
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4.0 CONCLUSION 

 

This report has reviewed perimeter gas compliance at Standen Heath Landfill Site BHE and BH1. The 

historical data and previous discussions regarding the known elevated levels of gas detected within 

the perimeter boreholes has been consolidated within this review and appropriate investigation 

measures discussed if levels were to show a continued increase above that detected in Lynnbottom 

perimeter gas boreholes.  

 

This document provides detailed justification to remove the current Compliance levels for both 

methane and carbon dioxide in BHE. The methods used to statistically review the gas concentrations 

fulfils the requirements of the ICoP.  The investigation flow chart is appropriate, implementable and in 

accordance with the risk posed by these perimeter boreholes taking into consideration the nature of 

the landfill design and the proximity and type of local receptors.  

 

 


