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1 Introduction 

1.1 Report context 

Barrington Landfill is owned and operated by CEMEX UK Cement Ltd 

(CEMEX). The current permit is restricted to the infilling of landfill cells 1 and 2 

in the west of the site, with inert materials imported by rail to achieve the levels in 

the 2010 restoration scheme (variation BV1461IV 004).  This variation 

application relates to an extension of the permit boundary and increase in the 

volume of inert waste imported by rail to a revised restoration scheme. 

It is anticipated that 7.5 million m3 of inert material will be required to complete 

the restoration to the revised higher restoration level on the western part of the site 

and to extend infilling onto the overburden field and the eastern part of the quarry. 

This report has been produced for CEMEX by Ove Arup and Partners Ltd (Arup) 

as part of the application to vary Environmental Permit BV1461IV to assess the 

landfill gas risks associated with land filling inert waste in the site. 

1.2 Conceptual site model – landfill gas 

Permit Variation BV1461IV 004 included a landfill gas risk assessment (Arup 

2009) for the infilling of cells 1 and 2 (refer to ESSD, drawing 5). The conceptual 

site model has been updated to include the infilling with inert waste to a higher 

level and to additional areas of land. This is described below. 

1.2.1 Gas source 

1.2.1.1 Existing waste 

Cell 1 has previously been filled with cement kiln dust (CKD) and was capped in 

2016. A 1m protection layer of imported inert waste has been placed over the cap, 

prior to receiving additional waste to final restoration levels. Cement kiln dust is 

not a source of landfill gas. 

An area to the south of cell 1 has been filled with overburden clay and previously 

restored to agricultural use in the 1990’s. It is proposed to deposit additional 

imported waste to raise this area to the new final restoration levels. 

Following construction of the railhead in 2015, inert material started to be 

imported by rail and placed in cell 2, in accordance with the permit.  

None of the existing waste is considered to be a source of landfill gas.  

Historically, there were six combined gas and groundwater monitoring boreholes 

(BH6A, BH91/1A, BH91/2A, BH90/1, BH90/2 BH1/02) installed round the 

landfill that are monitored under the conditions of the permit.  Boreholes BH90/1, 

BH90/2 and BH1/02, which now lie within the waste boundary, will be 

decommissioned prior to infilling with waste in this area. It is proposed that 
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BH17/2 to the south of the landfill and BH97/2 to the east of the landfill will be 

included within the monitoring programme. 

The locations of the gas monitoring boreholes are shown on Drawing 18 with the 

ESSD report (BTN-REP-002, Arup, 2020).  

Gas monitoring data since 2004 shows that carbon dioxide levels generally 

fluctuate between 0% v/v to 1.0% v/v, although there was a spike in four of the 

monitoring wells on 06-12-2016, 8.6% v/v in BH6A being the highest recording.  

A review of background gas monitoring data since 2004 has not identified any 

significant evidence of methane. The majority of methane readings have no 

positive value. The highest recording of methane was 0.1% v/v.  

1.2.1.2 Future waste 

Future waste deposits will comprise only inert materials that can be accepted 

without prior testing. Waste acceptance and control procedures have been 

developed with the objective of ensuring that no waste with a biodegradable 

content is accepted. Consequently, there will be negligible quantities of 

biodegradable matter within the waste, and generation of landfill gas is unlikely to 

occur. The probability of future waste providing a source of landfill gas is 

therefore considered to be very low. 

1.2.2 Pathway 

The landfill has a maximum depth of approximately 45m. The pathway 

considered is that towards the nearest receptor for landfill gas, Wilsmere Farm 

which lies to the south west of the landfill. To the south and west, North Pit 

(waterbody) and other areas of existing landfill (LS24) lie between the landfill and 

the proposed residential development on the former cement works. The north east 

of the landfill abuts quarry voids; hence no pathway for gas migration exists in 

this direction.  

The chalk can act as a pathway by allowing landfill gases to migrate through 

fissures and fractures within the chalk.  The overlying glacial till will act as a 

barrier between any potential pathway through the chalk and sensitive receptors, 

by preventing migrating landfill gasses from reaching the ground surface. 

Cell 1 has an engineered lining system and a capping system. There is a very low 

risk that landfill gases could migrate laterally through the engineered lining 

system into the surrounding chalk. 

The landfill will be provided with an artificially enhanced geological barrier 

against the chalk quarry sidewalls, but no cap will be provided. The geological 

barrier will comprise fine grained material that will be compacted to achieve the 

equivalent of a minimum of 1m of clay with a permeability of 1x10-7m/s in 

compliance with the Landfill Directive, although the as-built permeability is likely 

to be significantly less than this. Lateral gas migration will be restricted by the 

sidewall geological barrier. 
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There is a very low risk that landfill gases would migrate into the surrounding 

chalk. 

1.2.3 Receptors 

Wilmore Down Farm is the nearest receptor and is approximately 230m from the 

south west of the boundary. 
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2 Landfill gas risk assessment 

2.1 Approach 

The source-pathway-receptor model has identified that the landfill does not 

represent a significant source of landfill gas and that there is limited scope for 

migration of landfill gas. The assessment has identified that there is one potential 

receptor, approximately 230m from the site boundary. 

Taking these factors into account, a qualitative risk assessment based on the 

source-pathway-receptor model is considered appropriate. 

2.2 Assessment scenarios 

2.2.1 Lifecycle phases 

The assessment takes into consideration both the operational and aftercare phases 

of the site, the existing waste and future waste deposits. The risks are considered 

to be the same during all phases. 

2.2.2 Accidents and their consequences 

As no active or passive gas controls are proposed, no accident scenarios are 

considered. 

2.3 Generated gases to be modelled 

No numerical modelling has been carried out. The existing wastes and those yet to 

be deposited are not considered to provide a source for other gases. 

2.4 Risks to the environment and human health 

2.4.1 Sub-surface migration and vegetation stress 

The landfill is not considered to represent a source of landfill gas, consequently 

the risk of sub-surface migration and vegetation stress due to gases migrating 

from the landfill is considered to be low. 

2.4.2 Atmospheric dispersion and odour 

As the landfill does not represent a significant gas source, it is considered that 

releases to air from the landfill will not exceed the relevant benchmarks (EAL or 

EQS). 
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2.4.3 Exposure 

The nearest potential receptor for migrating landfill gases are Wilsmere Down 

Farm, 230m to the south west. 

It is considered that Wilsmere Down Farm is not at risk from migrating landfill 

gases as no significant source and no credible pathway for migration exists.  

Notwithstanding the low risk to identified receptors, a monitoring programme will 

be implemented, and a landfill gas action plan has been prepared. There is an 

existing gas monitoring well BH17/2 to the south of the landfill. Boreholes 91/1A, 

91/2A, BH6A, BH17/2 and BH97/2 will continue to be monitored during site 

operation and site closure. 

2.4.4 Global atmospheric impact 

As the landfill is not considered to be a significant source of landfill gas, its global 

atmospheric impact is considered to be insignificant. 

2.5 Landfill gas completion criteria 

Monitoring of landfill gas will continue until the maximum concentration of 

methane in in-waste monitoring installations remains below 1.0% by volume and 

the concentration of carbon dioxide remains below 1.5% above the background 

level or the rate of gas flow remains below 15 litres/hr. 

Monitoring will be carried out over a three year period on at least 4 occasions, 

including 2 occasions when the atmospheric pressure is falling and is less than 

1000 mb. 

3 Landfill gas management plan 

3.1 Control measures 

The risk assessment has identified a low risk of landfill gas generation. 

Consequently, no gas collection and extraction systems will be installed.  

The risk will be managed through the implementation of existing waste 

acceptance procedures designed to prevent the deposit of biodegradable waste.  

Although the risk to identified receptors from landfill gas is considered to be low, 

control measures will follow an existing landfill gas monitoring plan.  

Landfill gas management procedures are included within the Environmental 

Monitoring Plan1. 

 
1 Stantec, July 2020. Barrington Landfill (EPBV1461IV): Environmental Monitoring Plan. Report 

reference 6879R17 
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3.2 Monitoring and sampling plan 

It is proposed that BH17/2 to the south of the landfill and BH97/2 to the east of 

the landfill will be included within the monitoring programme. Refer to the 

Environmental Monitoring Plan for compliance limits. 

4 Conclusions 

4.1 Compliance with the landfill directive, 1999 

The accumulation and migration of landfill gas will be controlled by the 

implementation of existing waste acceptance and control procedures, which will 

ensure that no wastes likely to generate gas will be accepted. 

A landfill gas monitoring plan has been developed to provide an early indication 

of gas generation that could lead to deterioration of the environment, and an 

action plan has been developed to ensure that there is no unacceptable risk to 

human health. Should the monitoring identify a significant gas flow, a quantitative 

risk assessment will be undertaken and required actions identified and 

implemented. 
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