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1 Introduction 

This Landfill Gas Management Plan (GMP) has been prepared by Renewable Power 

Systems for Opes MRF 2013 Limited.  The GMP pertains to the Finmere Landfill 

Site.  
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2 Landfill Gas Risk Assessment 

This GMP should be read in conjunction with the Landfill Gas Risk Assessment 

prepared for the site by AECOM.  For the purposes of the GMP the key risks are: 

• Sub surface migration of landfill gas leading to toxic effects, eco-toxicity, 

explosion, and or asphyxiation. 

• Aerial emission of landfill gas leading to an odour nuisance 

• Aerial emissions of landfill gas and combustion products leading to toxic 

effects 

• Emissions leading to global warming and ozone depletion. 

All these risks were found to be acceptable given the parameters of the model used 

and the control systems in place. 

 

The risks and control systems are summarised in Table 2.1. 
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Hazard Risk Control Measures 

Raw Landfill Gas Sub surface migration into 

neighbouring receptor 

leading to toxic effects, 

explosion or asphyxiation 

Containment 

Active extraction and 

destruction 

Source and pathway 

monitoring 

Raw Landfill Gas Aerial emissions leading to 

odour and toxic effects 

Containment 

Active extraction and 

destruction 

Surface monitoring 

Raw Landfill Gas Aerial emissions leading to 

global warming and ozone 

destruction 

Containment 

Active extraction and 

destruction 

Surface monitoring 

Combustion products from 

flare and engines 

Aerial emissions leading to 

toxic effects 

Engine and flare 

management and operation 

Monitoring 

Table 2.1 Summary of Principal Risks and Control Measures 

2.1 Source 

The source is described in detail in the LFGRA.  In summary the waste inputs to the 

site began in 1999 and are expected to continue until 2027.   
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The site is expected to produce landfill gas with a composition of 60% CH4 and 40% 

CO2 for the bulk of the site life.  The gas will contain minor amounts of trace 

components and these have been detailed in the LFGRA. 

 

2.2 Pathways 

There are a number of pathways whereby landfill gas has the potential to affect on-

site and off-site receptors. These include: 

• Fugitive emissions of landfill gas from the surface of the landfill (active 

landfill, partially restored and fully restored surfaces) into the atmosphere 

where they will be diluted and dispersed. 

• Lateral migration of landfill gas through the landfill liner and subsurface. 

• Emissions of landfill gas combustion products from landfill gas utilisation 

plants such as gas engines and flares. Emissions will be from stacks associated 

with engines and flares and as with fugitive releases will be diluted and 

dispersed in the atmosphere depending on meteorological conditions. 

 

Human exposure to landfill gas emissions in the atmosphere may arise, under certain 

particular circumstances via a number of pathways as follows: 

• Direct inhalation of airborne contaminants and particles, including airborne 

contaminants that may arise from lateral migration of landfill gas; 

• Deposition of contaminants present within landfill gas on to soils, vegetation 

and surfaces and subsequent ingestion of soils, vegetation and deposited dust; 

• Dermal contact with contaminated soils and dust that have been contaminated 

with landfill gas; 
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• Vegetation that has been contaminated via deposition and uptake through 

leaves and roots. 

 

2.3 Receptors 

The receptors that have been considered are detailed in the Landfill Gas Risk 

Assessment. 
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3 Control Measures 

Control measures employed on the site can be broadly split into containment, 

collection and treatment.   

3.1 Containment 

The site will be developed with an engineered basal, sidewall and capping 

containment system, which will provide the primary protection against the migration 

of landfill gas.  

 

A description of the containment system is provided within the Environmental Setting 

and Installation Design report. 

 

3.2 Collection 

3.2.1 Existing Collection Measures 

Existing gas collection measures comprise an active gas extraction system consisting 

of a number of vertical and horizontal wells connected with MDPE pipework to two 

enclosed flares and two spark ignition generators. 

 

The layout of the current system is shown in drawing Figure 1 20-07-28 GCS.   

 

The existing system has been designed with the same parameters to be used for future 

systems 

 



Landfill: Finmere  Opes MRF 2013 Limited 

Gas Management Plan    

 

 

Page  9

3.2.2 Future Permanent Collection Measures 

Future collection systems shall use a boxed manifold based approach to collect gas 

from the site as capping works are undertaken.   Detailed design specifications for the 

elements of the gas collection system are given in Appendix A – Gas Management 

Installation File.  These detail the specifications of the relevant components of the 

system.  The general design philosophy and site specific elements are indicated 

below.   

 

3.2.2.1 Design Philosophy 

The design philosophy has three primary objectives: 

• To maximise the reliability of the gas collection system 

• To reduce the incidence of failure of any part of a gas collection system 

• To provide systems that are easily managed and balanced 

 

3.2.2.2 Condensate 

The gas is produced within a landfill site at temperatures of between 30 and 50 °C and 

is in a saturated condition.  Condensate is the liquid which is produced as this 

saturated gas cools from the temperature found within the site to the ambient 

temperatures experienced within the pipe work.  These ambient temperatures vary 

considerably not just with meteorological conditions, but dependent upon the length 

and depth of pipe work.   
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Condensate production is inevitable and its removal by positive mechanical means is 

an essential part of the gas collection system.  Passive condensate removal techniques 

such as dewatering legs and draining to gas wells will frequently lead to biofoulling 

and reduced porosity of the waste and to failure of the gas collection system in the 

worst conditions i.e. very wet winters.  Passive condensate removal techniques have a 

limited role in managed gas collection systems designed for high reliability and low 

failure. 

 

3.2.2.3 Settlement 

Settlement occurs through the consolidation of waste.  Waste is usually compacted by 

mechanical means when it is deposited in a landfill site.  It will however settle further.  

The amount and rate at which it settles is affected by a number of factors.  Settlement 

occurs: 

• as a function of waste depth, rate of fill and time 

• due to the breakdown of waste through degradation 

• following the production and removal of gas  

• and as a result of the removal of leachate through pumping. 

 

The above factors give rise to general and differential settlement at differing rates 

particularly within the first ten years after landfilling.  Settlement is frequently under 

estimated. It is rare that settlement is fully understood by landfill engineers and 

planners alike.  
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Differential settlement causes low spots to form in the collection pipe work which 

then block with condensate.  Condensate in pipes can cause wild pressure swings 

(called slugging). 

 

3.2.2.4 Perimeter Gas Main  

The Gas main runs from the gas compound in two branches one to the east and one to 

the west and these terminate at KOP’s and manifolds at the north of the site. The gas 

mains are linked together to form a ring main around cells 1-9. The gas mains are laid 

on waste and part buried. It is installed to permanent falls of typically 1:50 gradient 

with gas and condensate flow in the same direction.  Where gas and condensate flow 

in opposite directions the fall shall be at least 1 in 50.  Where the gas main has to be 

installed on waste the falls shall be 1 in 50 and 1 in 25 respectively to allow for some 

degree of differential settlement.  The gas main shall be black MDPE pipe to SDR 

17.6.  Pumped KOPs shall be located at all low spots on the gas main. 

 

The gas main shall be sized to take the predicted flows of gas from the site.  It is 

expected that up to 1000 m3/hr of gas may be collected from the site.  A section of 

250 mm pipe has been installed to take the gas from the new cells (10+).  The 

remainder of the ring main has been completed in 180 mm pipe.  The typical design 

criteria is to keep the gas velocity below 6 m/s to allow condensate to drain and to 

prevent excessive pressure losses.  This leads to a calculated pressure loss to be in the 

region of 10 mBar under normal operating conditions.   

 



Landfill: Finmere  Opes MRF 2013 Limited 

Gas Management Plan    

 

 

Page  12

3.2.2.5 Pumped Knockout Pots  

Pumped knockout pots must comprise a water sealed chamber from which condensate 

can be removed using automatic air pumps fed by their own dry compressed air 

circuit. This must be separate from any leachate pumping system.  Condensate will be 

discharged back into the site via a gas well. 

 

3.2.2.6 Condensate Pumping System 

A condensate pumping system shall be installed to the knockout pots.  This shall 

consist of compressed air driven pumps, a compressed air line, condensate drainage 

lines and a compressor.  This system should be entirely independent of any leachate 

pumping systems on site to prevent loss of extraction when there is a requirement to 

isolate any leachate system. 

 

3.2.2.7 Manifold System  

Gas wells are to be connected individually onto a manifold.  Manifolds are to be 

installed on or off the waste.  Manifolds are to include an outlet valve for secondary 

balancing and isolation purposes.  Manifold chambers are to include surface water 

drains.  Manifolds have the advantage of making gas balancing easier and quicker.  

Any problems with the gas mains and connecting pipes can be more quickly isolated 

and identified using manifold systems.  If a problem forms due to settlement of a 

connecting line only one gas well will be affected rather than an entire area of the site. 
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3.2.2.8 Connecting Pipework  

Each gas well is to be connected individually to a manifold and not directly to the gas 

main.  The connecting pipework shall be 63 mm diameter to ensure that a high 

velocity is maintained and that the system is capable of pulling through condensate 

and overcoming any small depressions which can be created by differential 

settlement.   

  

Connecting pipework is to be laid to maximise falls from the well to the manifold.  

Pipeline falls shall be 1 in 25 where possible.  Some re-profiling of the ground may be 

required to give adequate falls.  Connecting pipes are to be joined at the manifold with 

inlet valves for primary balancing and isolation purposes. 

 

Connecting pipe is to be black MDPE to SDR 17.6.  This has been found to be 

resistant to condensate, easy and quick to install and flexible.  Jointing shall be by 

electrosfusion and butt fusion to give strong joints that will not fail (given correct 

installation).  Above ground, where they can be easily inspected or replaced, 

mechanical joints may be used. 

 

3.2.2.9 Gas Wells  

Gas wells are to be constructed with a rigid MDPE vertical liner to SDR 11 and will 

generally penetrate into the lower levels of the site.  Vertical gas wells are to include 

facilities for dipping.  They are to include flexible connections at the wellhead for 

relative movement in the vertical and horizontal plains.  Such flexible connections are 

to be free to move within a chamber or above ground.   
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3.2.3 Temporary Gas Collection Systems 

Temporary gas systems shall comprise one of the following (selected as per the duty, 

length of time required, layout and specific problem).  Where possible parts of the 

permanent system shall be used to extract gas from temporary areas. 

 

Selection of the type of temporary system will strongly depend upon the type of 

problem encountered, layout of the area to be extracted, length of time the system will 

be required and length of time that the area will be uncapped or left until surcharging.  

Table 3.1 summarises the selection of the correct temporary system to be used in a 

number of circumstances. 

 

Problem Area Timescale Suggested 

Temporary 

System 

Odour 

 

Active cell Still tipping Horizontal Wells 

Odour Active or completed 

cell 

To be surcharged or 

capped in < 2 years 

Push Wells 

Odour Active or completed 

cell 

To be surcharged or 

capped in >2 years 

Temporary Gas 

Wells 

Shallow seated 

Migration 

Active cell Still tipping Buried Push Wells 

Shallow seated 

Migration 

Active or completed 

cell 

To be surcharged or 

capped in < 2 years 

Surface Push Wells 

Shallow seated 

Migration 

Active or completed 

cell 

To be surcharged or 

capped in > 2 years 

Temporary Gas 

Wells 

Migration at 

depth 

Active or completed 

cell <20 m deep 

Any time period Temporary Gas 

Wells 

Migration at 

depth 

Active or completed 

cell >20 m deep 

Any time period Permanent Gas 

Wells 

Table 3.1 Selection of Temporary Gas Control measures. 
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3.2.3.1 Horizontal Wells 

In general horizontal wells shall be installed in shallow waste areas, or in areas with 

active tipping.  The advantage of horizontal wells is that they can be placed in active 

tipping areas and may be extracted from whilst tipping continues.  This makes them 

ideal for odour control in the active cell. 

 

If they become buried under several lifts of waste then they are subject to failure due 

to blockage or crushing and will need to be replaced with a new well at a shallower 

depth.  This makes them of limited use in controlling migration from deep parts of the 

site.  As they are installed only 1m below the surface they require at least one lift of 

waste on top to form a seal to prevent short circuiting of air into the well.  This makes 

them of limited use in areas that are not going to receive further waste or be sealed in 

some way.   

 

The horizontal wells will be placed only in the active tipping area. The horizontal will 

be deemed damaged when it stops flowing gas. This will be assessed by a very easy 

method of attaching a monometer before the SAFI isolation valve fully opening the 

valve stabilising the manometer and then fully shutting the valve. If the pressure 

reading on the manometer doesn’t fall or falls over a fairly long time the horizontal 

can be deemed crushed or flooded with leachate. 
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3.2.3.2 Push Wells 

Push wells are gas wells created by driving a metal spike into the waste to create a 

void.  This is then cased, gravelled and bentonited to create a shallow gas well.  The 

maximum depth that can be achieved with this technique is approximately 6m. 

 

Push wells may be installed in the active tipping area or in cells that are causing 

problems but that will be surcharged in a relatively short period of time (1-2 years).  If 

waste is to be left for a period greater than two years then gas wells should be 

installed instead.  If they are installed in active areas then the connecting pipework 

and push wellhead must be buried to allow extraction whilst tipping continues.  

Usually push wells will be connected using a 63 mm EF elbow as a wellhead. 

 

Push wells will primarily be used in areas that are due to be surcharged but are 

causing odour issues.  They can be installed on relatively close spacing (20-30 m) so 

give greater coverage of an area than a traditional gas well.  As they are sealed with 

bentonite they can be installed and extracted from without the requirement for 

additional lifts of waste (unlike horizontal wells).  They may also be used to address 

shallow gas migration. 

 

Since push wells are shallow they are not adequate to tackle gas migration from an 

area that is occurring at depth.  If gas migration is occurring from depth than 

traditional gas wells will be installed.   
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3.2.3.3 Gas Wells 

Traditional gas wells may need to be installed as part of a temporary system.  The gas 

wells may have the same specification as permanent gas wells or they may be drilled 

to smaller diameters and have smaller casing sizes if they are to be sacrificial.  

Sacrificial wells will not be installed if they are required for longer than two years or 

will be installed to a depth greater than 20 m.  In these instances permanent 

specification gas wells will be installed 

 

Gas wells will be used for tackling gas migration that is occurring at depth from the 

site.  Gas wells should also be installed in an area if it is to be left un-surcharged for a 

period of 2 or more years. 

 

Permanent specification gas wells may be extended and be incorporated into the 

permanent gas collection system.  Gas wells should be extended in 10 bar 110 mm 

pipe (as per the original well) and joined using an EF coupler.  Generally if gas wells 

need to be extended by more than 6 m they shall be re-drilled rather than be 

incorporated into the permanent gas collection system. 

 

3.2.3.4 Connecting pipe 

Connecting pipe for temporary systems shall be installed in 63 mm black MDPE as 

per the permanent connecting pipe work.  It is important that connecting pipes on 

sacrificial systems buried in the waste are laid to falls of at least 1 in 25 to drain 

condensate away from the well (for preference) or back to the well if this cannot be 

achieved.   
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3.2.4 CQA 

All work carried out to be incorporated into the permanent gas collection system will 

be carried out in accordance with a Construction Quality Assurance Plan (Appendix 

B).  The Plan shall be submitted for approval to the EA prior to works commencing 

on the site.  The Plan will be adhered to by the Contractor carrying out the works and 

all the necessary quality measures will be adhered to.  Any works not meeting the 

quality measures indicated in the plan shall be rejected by the Engineer.  Records shall 

be kept up-to-date on a daily basis for checking by the Engineer during installation.  

The Engineer shall review the CQA information on a weekly basis. 

 

Drilling of gas wells shall be undertaken under independent CQA supervision to 

ensure integrity of gas and leachate containment systems on site. 
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3.3 Treatment 

3.3.1 Existing Treatment Measures 

Two gas flares have been installed at the site.  The flares are of an enclosed design.  

This permits a homogenous temperature distribution across the combustion chamber.  

Each flare is lined with refractory material on the interior and be within a self 

contained unit.  The combustion air supply is controlled (using a signal from the 

thermocouple) so as to achieve a minimum of 1,000 C and 0.3 seconds retention time 

over a 5:1 turn down ratio.  The design capacity of the primary flare is 750 Nm3/hr of 

landfill gas (at 50% methane) and the second flare 300 Nm3/hr.  On each unit an UV 

flame sensor detects when the flare is lit to prevent venting of un-burnt gases.  A pilot 

line and slam shut valve controls the lighting sequence to ensure the flare lights in a 

safe and controlled manner.  Flame arrestors are fitted to the flare line and pilot line.  

The flares are powered by mains electricity. 

 

3.3.1.1 Landfill Gas Generators 

An electricity generation plant has been installed at the site.  The site is limited in the 

amount of export allowed due to the nature of the electricity distribution network 

infrastructure in the area.  Two different 11 KV electrical connections feed the site.  

The first one from Foxley farm is connected to 1 off Jenbacher generator with a 

capacity of 600 kW and the second connection is fed from the site entrance and is 

connected to 1 off Scania generator with a capacity of 150 kW.  The maximum flow 

in the generators is set out in the LFGRA.    The second Scania is currently removed 
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and the connection temporarily disconnected due to ongoing cell construction works 

on site.  It is anticipated that this will be recommissioned in the medium term. 

 

3.3.2 Further Treatment Measures 

The ongoing requirement for extra treatment measures will be reviewed on an annual 

basis. It is anticipated that the flares will cope with gas for the foreseeable future. It 

may be likely that as gas resources diminish after site closure or waste inputs change a 

smaller capacity treatment option will be required. 

 

3.4 Phasing 

Timing of phases of the gas collection system will strongly depend on the rate of 

waste input the nature of the waste and tipping operations.  In general the phasing 

shall be as follows: 

• Construct new cell liner prior to completion of previous cell. 

• Obtain approval of new cell CQA 

• Begin tipping in new cell 

• Install horizontal wells every 5m depth 

• Continually assess requirement for additional temporary gas collection system 

• Cap previous cell (as far as possible) 

• Install restoration sub-soils 

• Install permanent gas collection system 

• Install top soil and seeding 
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Where waste in a cell is up to level but not capped and will require gas control for an 

extended period of time a temporary gas collection system shall be installed and 

connected into the permanent system.  Temporary gas collection systems will also be 

installed into the active tipping area and/or leachate chambers will be connected to the 

gas system or areas that are to be surcharged at a later date if the waste in the cell is 

over 6 months old. 
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4 Operational Procedures 

The management of landfill gas on the Finmere landfill site will be overseen by the 

Opes MRF 2013 Limited Operations Director and the Compliance Manager.  Opes 

MRF 2013 Limited have entered into an agreement with Renewable Power Systems 

(RPS) to extract and utilise the gas produced on the site.  Finmere Landfill Site shall 

have an RPS Landfill Gas Technician that will be responsible for day to day running 

of the gas management systems on the site.  The Landfill Gas Technician will call in 

help as and when required with these tasks or major maintenance issues.  Any 

problems with the gas control on the site identified by the Landfill Gas Technician 

will be reported to the Compliance Manager and the RPS Operations Manager who 

will decide on the course of action to take.   

 

4.1 Operating Philosophy 

The operating philosophy has four primary objectives: 

• To maximise the extraction of landfill gas from the site at a sustainable rate. 

• To reduce the incidence of over extraction and the potential for under ground 

fires. 

• To provide a continuous measure of the sustainable gas available. 

• To reduce the incidence of fugitive emissions of landfill gas to ground or air.  
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4.1.1 Composition of Landfill Gas 

Landfill gas is predominantly a mixture of methane (CH4) and carbon dioxide (CO2) 

typically in the ratio 60:40.  It will also contain many minor constituents the nature of 

which are defined by the waste itself. 

 

The process by which landfill gas is abstracted from the landfill site ie by pulling it 

into a pipework system under suction alters the composition of the gas.  Gas 

abstracted under suction also contains nitrogen and oxygen.  Nitrogen and oxygen are 

the other bulk gases found in abstracted landfill gas and originate from air which is 

approximately 80% nitrogen (N2) and 20% oxygen (O2).  A typical pipeline landfill 

gas from a well balanced site might comprise  

 

• Methane   50% 

• Carbon Dioxide  34% 

• Nitrogen   15% 

• Oxygen   1% 

 

The minor constituents of landfill gas will vary according to the make up of the 

refuse, its age, and the level of degradation.  They usually constitute no more than 

0.5% of the total gas volume.  However the minor constituents are responsible for the 

distinctive smell of landfill gas and for its aggressive nature. 

 

Methane is an odourless, flammable gas at normal atmospheric temperatures and 

pressures.  It is flammable at concentrations of between 4.4% and 16.5% (by volume) 
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in air at 20°C and 1bar atmospheric pressure.  These limits are known as the lower 

explosive limit (LEL) and upper explosive limit (UEL) of methane. However, these 

concentrations are only a guideline as the presence of non-flammable carbon dioxide 

in landfill gas alters the ratio of methane to oxygen.  As a consequence of this the 

flammability limits of landfill gas will vary and should not be taken for granted, e.g. 

the UEL corresponds to a minimum O2 content of 16% and the LEL to a maximum of 

20% O2 (see Appendix C of Environment Agency LFTGN03). 

 

The second major component of landfill gas is carbon dioxide which is an odourless, 

non flammable gas normally present in the atmosphere at a concentration of 0.04% by 

volume.  It is also a normal product of human metabolism and acts upon vital 

functions in a number of ways.  In higher concentrations it increases breathing and 

heart rates and changes body acidity levels.  At high levels it displaces oxygen in the 

body and becomes an asphyxiant.  The occupational safety levels set for carbon 

dioxide by the Health and Safety Executive are 0.5% (by volume) for a ten hour shift 

in a 40 hour week and 1.5% (by volume) for a ten minute period. 

 

Typically landfill gas has a similar density to that of air, but if the carbon dioxide 

percentage is relatively high it will tend to lay in culverts, chambers and unventilated 

areas.  Entry into any such areas on or around a landfill site must be made only after 

consideration of the potential risks and after analysing the atmosphere using a suitable 

gas meter.  The risks posed by landfill gas are potentially fatal and the need for 

reliable and effective gas control is fundamental to landfill management. 
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4.1.2 Abstraction of Landfill Gas 

Gas wells within the landfill site must be set up and operated to maximise the quantity 

of gas abstracted from the site whilst maintaining the highest methane content.  

Excessive suction applied to a gas well can draw air in through the cap or sides of the 

site.  The oxygen from this air is then used along by aerobic microbes to produce 

carbon dioxide in preference to methane thus reducing the calorific value of the gas.  

This situation is signified by the high level of nitrogen in the gas i.e. a level in excess 

of the normal oxygen to nitrogen ratio (1:4) found in air.  It is also indicated by the 

ratio of methane to carbon dioxide.  If the ratio drops below 1:1 (i.e. there is more 

carbon dioxide than methane) it is an indication that aerobic conditions are becoming 

prevalent in an area.  Suction should immediately be reduced on a well approaching 

this ratio (if it had previously been anaerobic).  Wells installed in fresh waste may 

show an elevated carbon dioxide ratio.  This is normal for the early stages of 

degredation.  Care should be taken in these instances not to elevate free nitrogen 

levels. 

 

A leak of air in to the system will be indicated by a high oxygen, i.e. >5%, content 

within the landfill gas.  The presence of high levels of O2 within a gas stream is to be 

avoided as oxygen and methane are explosive when mixed in the ratios of between 1 

and 4 parts oxygen to one part methane as measured by volume. 

 

If O2 levels increase on individual wells the well head will be inspected and a reading 

taken at the well head with vacuum applied to asses if the connection pipework has 

failed. If the well reading shows little or no O2 the connection pipe will be inspected 

and repair. If the connection pipework is buried new pipe will be installed. 
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If Carbon Monoxide levels reach 100 ppm on an individual well an assessment will be 

made of the likely cause.  Elevated H2 causes false CO readings and the gas on site at 

Finmere shows significant H2.  A tedlar bag sample will be taken and analysed in a 

laboratory to determine the level in an area.  If the Carbon Monoxide is genuinely 

high further investigations will be undertaken to determine the likely cause of the 

elevated CO and to look for additional signs of over extraction such as the CH4:CO2 

ratio, residual nitrogen, and gas temperature. 

 

4.1.3 Initial Balance 

In the case of a new or unfamiliar site the full system shall be monitored initially 

without making adjustments.  Monitoring shall include bulk gas levels and a 

determination of the maximum suction available at every manifold. 

 

The full set of results shall be reviewed and analysed before adjustments are decided 

upon.  Adjustments can be made at three levels as follows: 

1. Raise or lower the suction applied to the field by the extraction plant. 

2. Raise or lower suction applied at each manifold. 

3. Raise or lower suction applied at each well. 

 

As a guide suction shall be increased on a site manifold or well where the methane 

content is 54% or more and the free nitrogen content is less than 5%.  Suction shall be 

reduced on a site manifold or well where the methane content is less than 40% or the 

free nitrogen content is more than 20%, the oxygen level is greater than 2.5%, or the 
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carbon dioxide is higher than the methane.  Between these values suction must be 

adjusted based upon the prevalent gas quality of the next higher mixing point (i.e. 

manifold for wells and gas plant for manifolds). 

 

4.1.4 Subsequent Balance 

When sufficient knowledge has been gained of a site, adjustments shall be made 

during the balancing exercise.  Subsequent balancing shall be carried out as per the 

instruction in Appendix F. 

 

4.2 Operating Instructions 

A series of Work Instructions and Forms has been produced for operation and 

maintenance of the gas control system.  These are provided in Appendix F. 

 

4.2.1 Gas Plant 

The gas plant will be checked each week by the Landfill Gas Technician.  If any  

The Defects Form shall be submitted to the RPS Operations Manager if any issues are 

present during the weekly visits. 

 

The following Work Instructions in Appendix F are provided for routine activities on 

the Gas Plant: 

• Starting the gas plant  

• Stopping the gas plant  
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4.2.2 Gas Collection System  

The system shall be inspected on a monthly basis and shall be balanced on a 

fortnightly basis by the Landfill Gas Technician.  If any further corrective action is 

required that cannot be repaired immediately by the Landfill Gas Technician the 

Defects Correction Form shall be submitted to the RPS Operations Manager with a 

copy being sent to the Operations Director and a copy being stored in the 

Maintenance File. 

 

The Work Instruction in Appendix F is provided for gas balancing.  Results from gas 

balancing will be submitted to the RPS Operations Manager and the Compliance 

Manager. 

 

The gas balancing will also indicate potential problems with the gas collection system.  

If any problem is identified during gas balancing (e.g. high oxygen and low methane 

on a well) an investigation will be made immediately into the problem.  If the problem 

cannot be repaired immediately the Defects Correction Form shall be submitted to the 

RPS Operations Manager with a copy being stored in the Maintenance File  

 

4.3 Commissioning Instructions 

Each part of the commissioning of a new control system a series of commissioning 

test shall be completed.   
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4.3.1 Gas Plant 

New gas plant will have test on commissioning as follows: 

• Pressure test of gas pipe work to 1 bar 

• 17th Edition testing electrical part 2 

• Operational testing – Start up, shut down, pilot light, temperature control 

• Test emergency features – Emergency Stop 

• Emission testing  

 

Work instructions and pro-formas for these tests are given in Appendix D.  Completed 

forms shall be stored in Appendix E. 

 

4.3.2 Gas Collection System 

New additions to gas collection system will have tests on commissioning as follows: 

• Pressure test of gas main, air system and condensate lines 

• Leak test of connecting lines 

• Dip gas wells 

 

4.4 Non-routine Incidents 

Non routine incidents include unplanned outage of the generator (if installed) and gas 

plant and failures of the gas collection system.  A Site Diary shall be kept up to date to 

record all unplanned outages and non-routine incidents that occur at Finmere.  This 

shall be in the form of the site log book.  Once the log book is full it shall be retained 
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and form part of the GMP in Appendix G.  RPS shall attend any non routine incident 

to assess the action required. 
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5 Monitoring Plan 

The monitoring plan deals with monitoring to calibrate the model used in the LFGRA 

and monitoring to ensure that control measures are operating correctly and the design 

parameters are correct.  

 

Details on monitoring techniques, analysis and testing , methodology for data storage, 

retrieval, presentation, trigger values, background values, interpretation, review and 

reporting to the regulator are all included in the Site Management System Chapter 8. 

 

5.1 Verifying the LFGRA Model 

5.1.1 Source 

Source modelling can be verified as follows: 

• Measure trace components of gas to verify model (inc odorous chemicals, 

H2S, Vinyl chloride, Benzene and freons annually) 

• Update waste inputs and gas production model periodically 

• Calculate % waste capped annually 

• There is no direct way of measuring gas generation though predicted 

collection rates can be compared to those obtained on the site. 

 

Source monitoring for methane, carbon dioxide and oxygen concentrations, gas flow 

rate will be undertaken as part of the gas balancing work.  Carbon monoxide and 

temperature monitoring will not be undertaken on a routine basis, but may be utilised 

if evidence of aerobic conditions or odour is encountered.   
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5.1.1.1 Collection wells 

These wells are located within the waste mass and connected into the extraction 

system. Table 5.1 details locations and minimum frequencies for monitoring of 

landfill gas in the collection system during the operational phase of the landfill. 

 

Location Determinands Frequency 

Gas Plants  

 

CH4, CO2, O2, (balance), 

suction, CO, H2S 

Weekly 

Manifolds overall mix CH4, CO2, O2, (balance), 

suction, CO, H2S 

Fortnightly 

Gas Wells (at wellhead or 

at manifold inlet) 

CH4, CO2, O2, (balance), 

suction, Atmospheric 

pressure, CO, H2S 

Fortnightly 

Gas Wells (at wellhead or 

at manifold inlet), Gas 

Plant inlet lines, Manifold 

overall mix 

Temperature Fortnightly if indications 

of odour problems or fire, 

else annually 

Table 5.1 Monitoring Determinands and Frequencies for Collection System 

 

5.1.1.2 Monitoring wells 

These wells are located within the waste mass and are not connected into the 

extraction system. Table 5.2 details locations and minimum frequencies for 
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monitoring of landfill gas in the collection system during the operational phase of the 

landfill. 

 

Location Determinands Frequency 

Gas Monitoring Wells CH4, CO2, O2, (balance), 

suction, Atmospheric 

pressure, CO, H2S 

Monthly  

Table 5.2 Monitoring Determinands and Frequencies for Monitoring Wells 

 

 

5.1.1.3 Trace Gas Analysis 

Trace gas analysis will be carried out from the overall gas mix coming from the 

landfill site at the gas plant by the Landfill Gas Technician.  Trace gas analysis will be 

carried out using Tedlar Sampling Bags with analysis at an accredited laboratory.  The 

RPS Operations Manager will ensure that the trace gas analysis is carried out.  Results 

from the trace gas analysis will be stored in the Gas Management Plan Appendix I 

File for Source Monitoring Information.  If the trace gas analysis is significantly 

higher than the levels used in the LFGRA the RPS model shall be re-run. 

 

Periodic trace gas analysis may be required for operational reasons.  This will be 

carried out using Tedlar Sampling Bags with analysis at an accredited laboratory.   
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5.1.2 Pathways 

The principal pathways identified in the LFGRA were the sub surface geology and the 

open air.  The model can be verified by gas monitoring to detect gas travelling along 

the pathways: 

• Monitor gas boreholes for sub surface emissions 

• Monitor surface emissions from the landfill surface (capped and uncapped) 

• Monitor air quality and odour 

• Monitor atmospheric conditions 

 

5.1.2.1 Perimeter gas monitoring boreholes  

To ensure the gas extraction system is operating correctly, monitoring of perimeter 

boreholes will be undertaken within a series of boreholes surrounding the site.  

The Opes MRF 2013 Limited Operations Director and Compliance Manager arranges 

the monitoring of the gas boreholes.  Table 5.3 shows the monitoring action levels.  

All points are monitored monthly for CH4, CO2, O2, CO, H2S, Balance, Atmospheric 

Pressure and Differential Pressure 

 

Original 
Borehole ID 

New Borehole ID 
CH4 CO2 

EA Limit %v.v EA Limit %v.v 

LFGMBH 1 - 1 9.74 

LFGMBH 2 SG08 1 4.25 

LFGMBH 3 SG09 1 5.66 

CMBH6 SG11 1 8.1 

LFGMBH 4 SG12 1 1.62 

LFGMBH 5 GAS 6 1 5.64 

LFGMBH 6 - 1 3.03 
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LFGMBH 7 - 1 14.13 

CMBH13 SG15 1 8.1 

LFGMBH 8 - 1 5.26 

LFGMBH 9 - 1 7.99 

CMBH15 SG16 1 8.1 

GP7 - 1 8.1 

GP8 - 1 8.1 

GP9 - 1 8.1 

LFGMBH 10 - 1 4.07 

LFGMBH 11 - 1 2.05 

LFGMBH 12 - 1 1.08 

LFGMBH 13 - 1 4.93 

LFGMBH 14 - 1 2.76 

LFGMBH 15 - 1 2 

LFGMBH 16 - 1 3.76 

GP4 - 1 4.2 

LFGMBH 17 - 1 - 

LFGMBH 18 - 1 - 

GP3 - 1 4.1 

LFGMBH 19 - 1 - 

LFGMBH 20 - 1 - 

LFGMBH 21 - 1 - 

LFGMBH 22 - 1 - 

LFGMBH 23 - 1 - 

CMBH8 - 1 4.2 

LFGMBH 24 - 1 - 

LFGMBH 25 - 1 - 

LFGMBH 26 - 1 - 

LFGMBH 27 - 1 - 

LFGMBH 28 - 1 - 

Table 5.3 Borehole Monitoring Frequencies and Determinands 

 

The boreholes are designed to intercept likely horizons that may act as a pathway for 

landfill gas migration.  Current perimeter borehole monitoring locations and proposed 

locations are shown on Drawing Monitoring Borehole Locations enclosed in 

Appendix L. 
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Gas monitoring boreholes are inspected on a monthly basis with the results recorded 

in the environmental log.  Any faults observed during an inspection will also result in 

an improvement report being raised highlighting the measures to be taken to repair 

any damage and prevent a reoccurrence.  Any repairs required will be carried out as 

soon as practicable but within 1 month of the problem being identified. 

 

5.1.2.2 Surface Emissions Monitoring 

The monitoring of gas emissions from the surface of the landfill will be undertaken to 

estimate the rate at which gas is escaping from the capped surface of the landfill. 

Surface emissions monitoring will be undertaken in accordance with the Environment 

Agency’s Guidance for Monitoring Landfill Gas Surface Emissions. The 

methodology for undertaking surface emissions monitoring is as detailed in Table 5.4 

below.  
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Monitoring 

Location 

Frequency Parameters Trigger Levels 

Ambient air along 

installation boundary 

Bi Monthly Methane 10ppmv 

Ambient air along 

installation boundary 

On exceedance 

of the methane 

limit 

Hydrogen Sulphide 10 ppbv 

Permanently capped 

areas  

Annually in 

accordance 

with LFTGN07 

Average methane 

flux and total 

methane emission 

Where the average zone 

emission rate of 0.001 

mg/m2/second is exceeded 

appropriate measures must be 

taken to reduce the rate 

Temporarily capped 

areas 

Annually in 

accordance 

with LFTGN07 

Average methane 

flux and total 

methane emission 

Where the average zone 

emission rate of 0.1 

mg/m2/second is exceeded 

appropriate measures must be 

taken to reduce the rate 

* - see Footnote of Permit Schedule 4 Table S4.6 

Table 5.4 Surface Emissions Monitoring 

(Permit Schedule 3 Tables S3.6 and S3.11) 

5.1.3 Receptors 

The results of the LFGRA model can be checked using gas monitoring at the local 

receptors.  More importantly if a problem is found with the control measures or 

model, gas monitoring can be implemented at local receptors.  In the event of a trigger 

breach or control level breach of methane or carbon dioxide action the relevant plan 

as shown in Appendix K will be implemented.  If methane is found at a receptor the 
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Opes MRF 2013 Limited Operations Director will be informed and the relevant 

Action Plan as shown in Appendix K will be implemented. 

 

5.2 Monitoring Gas Control Measures 

5.2.1 Gas Plant 

The monitoring frequencies and determinands for the flares are given in Table 5.5.   

Landfill Gas Monitoring Determinands/Control 

system 

Frequency Units 

 

Flare Operating Temperature (not recorded) Continuous oC 

Methane (CH4) Weekly % by vol 

Carbon Dioxide (CO2) Weekly % by vol 

Oxygen (O2) Weekly % by vol 

Suction Weekly Mbar 

Flow Rate  Weekly m3/hr 

Gas Temperature Weekly oC 

Valve Positions Weekly % open 

Table 5.5 Monitoring Minimum Frequencies and Determinands for the Gas Plant 

 

The results from the monitoring will be recorded and stored in the site log book.  The 

monitoring will be carried out by the Landfill Gas Technician.   
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5.2.2 Emissions monitoring 

Emission monitoring of the flare and generator will be undertaken annually by 

competent third party contractor and quarterly by hand held meter in accordance with 

EA guidance on emissions monitoring as shown in Table 5.6.  The RPS Operations 

Manager will ensure that the monitoring is carried out and supervise the monitoring.  

The emissions monitoring will have the measurement uncertainties as shown in Table 

5.7.   

Emission 

Point 
Emission Compliance Limit Ref Period Testing Frequency 

Jenbacher 

Generator 

and 

Scania 

Generator 

Oxides of 

Nitrogen 

500 mg/m3 Hourly 

mean 

Annually 

Carbon Monoxide 1400 mg/m3 Hourly 

mean 

Total Volatile 

Organic 

Compounds  

1000 mg/m3 Hourly 

mean 

Jenbacher 

Generator 

and 

Scania 

Generator 

Oxides of 

Nitrogen 

500 mg/m3  Quarterly 

Carbon Monoxide 1400 mg/m3  

Landfill 

Gas Flares 

1 and 2 

Oxides of 

Nitrogen  

150 mg/m3 Hourly 

mean 

Annually 

Carbon Monoxide 50 mg/m3 Hourly 

mean 

Total Volatile 

Organic 

Compounds 

10 mg/m3 Hourly 

mean 

   

Operational 

Temperature 

> 1000oC Hourly 

mean 

Annually 

Table 5.6 Emissions Monitoring Frequencies, Determinands and Limits 
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Determinand Measurement Uncertainty 

NOx +/- 30% 

CO +/- 20% 

VOC +/- 40% 

Table 5.7 Measurement uncertainties for emissions monitoring 

5.2.3 Gas Collection System 

The Landfill Gas Technician shall carry out balancing works on the gas field as per 

Work Instruction in Appendix F.  Data collected from the balancing works shall be 

placed on the RPS server and sent to the Opes MRF 2013 Limited Compliance 

Manager who shall review the balancing data.  The review will check that the 

balancing is being carried out and that there are not deficiencies in the gas collection 

system infrastructure.   
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6 Action Plan 

In the event of a problem with landfill gas on the site (either identified by routine 

monitoring, servicing, due to a complaint or identified by accident) the Opes MRF 

2013 Limited Operations Director must be informed.  They will then assess the 

situation and ensure that the relevant Emergency Plan is implemented. 

 

The RPS Operations Manager shall review the data collected as part of the GMP as 

shown in Table 6.1 

Item Period Purpose 

Review 

Maintenance File 

Monthly To ensure regular inspections are 

occurring and actions are being carried 

out 

Review Source 

Monitoring File 

Monthly To ensure gas balancing is being 

carried out in line with the operating 

philosophy 

Review Pathway 

and Receptor 

Monitoring File 

Quarterly To determine any long term trends and 

check data is being recorded  

Review 

Commissioning 

File 

On completion 

of GCS 

extension 

Check commissioning has been carried 

out correctly 

Table 6.1 Summary of RPS Operation Managers review functions 
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6.1 Gas Migration 

As shown in Appendix K an Action Plan has been prepared for the following 

occurrences: 

• Landfill Gas Migration Above Trigger level in external boreholes  

 

6.2 Landfill Fire 

A landfill fire is a potentially serious situation that may impact receptors on and off 

site and also result in an immediate hazard to personnel on site.  A landfill fire 

typically occurs where excessive levels of air have been drawn into the site from open 

unsealed areas.  The oxygen in the air is consumed by aerobic bacteria.  If too much 

air is drawn into the site the anaerobic bacteria can become poisoned and the site takes 

on the characteristics of a compost heap.  The aerobic bacteria produce higher 

temperatures than the anaerobes resulting in auto ignition of trace components of the 

landfill gas.  The fire is then fed by the burnable fraction of the waste, methane from 

surrounding areas and most importantly oxygen drawn into the site.   

 

Indications of a fire include smoke and acrid smells from leachate and gas wells, 

elevated CO and temperature readings from the gas system and smoking fissures 

forming on the landfill surface.  In the event of a fire being identified the Action Plan 

as set out in Appendix K shall be followed with regards to gas management (the 

relevant Emergency Plan will still be followed with regards to health and safety.) 
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7 Aftercare and Completion Plan 

Chapter 21 of the Site management System sets out the aftercare and completion plan.  

Once the site has been fully restored, is no longer taking waste and the completed 

permanent gas collection system has been installed the Gas Management Plan should 

be re-evaluated.  Ongoing maintenance and balancing will be required of the gas 

system in the aftercare period. 

 

The site will be considered completed in terms of landfill gas when it no longer poses 

a hazard to the environment.  This is when none of the on site gas monitoring 

boreholes and gas wells shows methane levels above 1% by volume.  There will be a 

period when landfill gas is not being produced in sufficient quantities to keep a flare 

lit.  In this instance an assessment must be made of the most appropriate course of 

action and the LFGRA must be reviewed.  Three principal choices will be available: 

• Install a low calorific flare 

• Allow the site to passively vent through the subsoils. 

 

The decision as to which method to employ to continue to manage the landfill gas on 

the site can only be made upon completion of the review of the LFGRA at the time. 
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1 Gas Wells - Permanent 

2 Gas Wellheads - Permanent 

3 Connecting Pipework - Permanent 

4 Manifolds 

5 Gas Main 

6 Pumped Knockout Pots 

7 Compressed air line 

8 Condensate KOP Pump 

9 Condensate Discharge Lines 

10 Compressor 

11 As Built Drawings 

11.1 Gas Scheme – As Built 

11.2 Sections 

11.3 Fabricated Components – As Built 

12 Horizontal Gas Well 

13 Horizontal Gas Well - Sacrificial 

14 Push Well 

15 Gas Well – Sacrificial 
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1 Gas Wells - Permanent 

The location of each gas well shall be set out by the Contractor using surveying techniques 

and the marked location will be agreed on site with the Engineer prior to the drilling works 

commencing.  The surveyor shall issue to the Engineer the co-ordinates of each pegged 

location to allow the Engineer to issue the drill depths.  The drill depths and a plan showing 

the locations shall be issued to the Drilling Contractor directly by the Engineer.  For 

preference the drill depths and plan shall be laminated to prevent misreading.  All pegs shall 

be clearly marked with the well number.   

 

Gas wells shall be drilled to 350 mm diameter or greater using a rotary barrel or flight auger 

technique.  The Contractor shall be required to drill through the liner used for capping in situ 

to provide a clean-cut hole.  

 

Gas wells shall be constructed using a proprietary MDPE or polypropylene-based well screen. 

The casing shall be joined by threaded connections, or butt fusion to give a flush internal and 

external fitting. The gas wells shall be constructed from 10 bar rated 110 mm pipe.  Five 

metre lengths of 110 mm plain casing shall be used to prevent the location of a joint within 

the bentonite seal.  The slotted well screen shall have 3 mm slots perpendicular to the pipe's 

axis to give 5% to 10% open area.  An end cap shall be installed and secured on the bottom of 

the well screen. A temporary gas tight cap shall also be installed to the top of the well casing 

prior to the wellhead installation to prevent odour nuisance. 

 

The annulus of the gas well shall be filled with a washed, non-calcareous gravel pack of 20 

mm.  Care shall be taken during installation to prevent bridging.  The gas well annulus shall 

be sealed with a bentonite seal mix or a chemical sealant such as polyurethane foam.   

 

Where bentonite is used, it shall be in granular form and shall be placed into standing water 

using the following method: A dry bag of bentonite shall be placed to form a dry layer on top 

of the gravel pack.  The gas well annulus shall then be gradually filled with water from a 

bowser and the remaining bentonite emptied into this standing water until the annulus is full. 

At a maximum of 1m intervals, the bentonite shall be compacted as direct by the Engineer.  

The use of bentonite pellets will not be accepted. 

 

Where drill depths are less than 10 m gas wells shall be installed as follows: 

• Plain well casing from 1m above ground level to 3m below ground level. 
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• Gravel pack from 2m below ground level to well base 

• Bentonite seal from ground level to 2m below ground level 

 

Where drill depths are greater than 10 m gas wells shall be installed as follows: 

• Plain well casing from 1m above ground level to 4m below ground level. 

• Gravel pack from 3m below ground level to well base 

• Bentonite seal from ground level to 3m below ground level 

 

 

Slotted well casing shall be installed below the plain casing on all wells, being cut to length to 

suit the drilled well.   

 

The equipment used shall be appropriate for the job. No payment will be made for chiselling, 

obstructions, or aborted holes.  Standing time charges will be accepted only where it can be 

demonstrated to be caused by circumstances outside of the control of the Contractor and could 

not reasonably have been avoided by proper planning and management.  Waste material 

brought to the surface during drilling shall be removed by the Contractor at the end of each 

day to a sealed skip/container. 
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2 Gas Wellheads - Permanent 

Connection to the permanent vertical gas wells shall be made via wellheads of the design 

shown in Figure 1.  These wellheads shall be based around a 63mm diameter black MDPE 

tee. The wellheads shall be fabricated using knife-edge butt fusion welding techniques and 

fittings to provide a compact assembly. The wellhead shall be capable of connecting to gas 

wells constructed from 110 mm 10 bar rated pipe. 

 

The wellhead shall allow for the movement of the gas well in relation to the waste in both the 

horizontal and vertical directions with a flexible 63mm hose connection. The flexible hose 

connection shall be approximately 1.0 – 2.0 metres in length and shall be fitted in a manner 

that prevents the accumulation of condensate. The hose shall be fastened using plated or 

stainless steel clamps. The connecting pipe will be finished with a 63 mm 90 degree elbow to 

allow the flexible hose to be connected, this elbow shall be attached to the well casing as 

shown in Figure 1.  No part of the hose including the stainless steel clamps shall be buried. 

 

The wellheads shall be fabricated from black MDPE and include monitoring facilities. These 

shall comprise a Tefen gas sample point and a leachate dipping point.  The leachate dipping 

point shall comprise a screw on end cap. 
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3 Connecting Pipework - Permanent 

The connecting pipework will be constructed from 63 black MDPE to SDR 17.6 and joined 

using electrofusion or fully automatic butt welding techniques.  The pipe layout and sizing 

shall be as shown in the Site plan supplied by the Engineer. Connecting lines shall connect 

individual wells to individual valved inlets on the manifolds.  The connecting lines shall be 

buried. 

 

All connecting pipework shall be laid to maximise the fall to the manifolds.  Ideally falls 

should be 1:25 or greater.  Where this is not achievable, connecting pipeline routes shall be 

agreed on site with the Engineer. 
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4 Manifolds 

Manifolds shall be fabricated from 180 mm diameter black MDPE to SDR 17.6 with a single 

valved outlet for connection to the gas main and a 180 mm blank flange as shown in Figure 2. 

The manifold shall include 63 mm valved inlets for each gas well connecting pipe. 

 

All connections shall have flanged joints to BS 4504 and be fastened using four plated bolts. 

The manifolds shall be laid to fall towards the outlet as shown in Figure 2 to facilitate 

drainage of condensate.  Isolating and control valves shall be provided for each incoming gas 

line. The valves shall be 2” plastic isolating ball valves. The seal shall be manufactured from 

nitrile rubber.  Unused inlets on manifolds shall have the valve installed and a 2m section of 

63 mm MDPE pipe connected terminating in an electrofusion end cap. 

 

Gas sample points shall be provided immediately upstream of each isolating and control 

valve. Each inlet shall have the individual well number marked permanently on the manifold 

using a suitable nametag to be approved by the Engineer prior to installation.  

 

The outlet of all the manifolds shall comprise a single 180 mm MDPE pipe of SDR 17.6 and 

be fitted with a 6” butterfly valve for isolation and control as specified above. Gas sample 

points shall be provided immediately upstream and downstream of the manifold isolating and 

control valve.  

 

Gas sample points shall comprise a Tefen sample valve. 

 

Manifolds shall be factory tested to 1 bar gauge and supplied to site with a pressure test 

certificate. 

 

Each manifold shall be installed within a chamber of a robust construction as shown in Figure 

2.  The chambers shall be 1100 mm deep with a length and depth to suit the valves and 

number of inlets.  The chambers shall be sealed with a lockable lid of robust design, sealing 

against water ingress and capable of being easily lifted by one person.  The chamber lid 

design employed must enable the lid to remain, or be locked in an open position while access 

is made to the chamber.  The Tenderer shall supply detailed drawings of the proposed 

manifold chamber design with the Tender.  
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The manifold chamber shall be constructed from MDPE sheet forming an integral, watertight 

box around the manifold. The MDPE sheets shall be strengthened by a suitable galvanised 

steel frame that will prevent the sheet from bowing under the weight of the soils during of 

after burial.  

 

All gas sampling points shall be brought to ground level by means of a length of nylon tube, 

care shall be taken to avoid low spots forming in this tube and so preventing the accumulation 

of condensate.   

 

An extension handle shall be supplied with each chamber (two for manifolds with greater than 

12 inlets).  The handle shall be of a weather resistant construction and enable the adjustment 

of the valves from ground level, therefore negating the need for entry into the chamber.  The 

extension handle(s) shall be tethered to the top of the chamber. 

 

The chamber shall be installed on a level base of compacted type 1.  Care shall be taken to 

ensure that the design of the chamber allows for the installation depth of the incoming and 

outgoing connecting pipework and gas mains, whilst still keeping the top of the chamber 

300mm above final ground level as shown in Figure 2. 

 

A permanent drain shall be installed at the front of the chamber to allow any water that 

collects within the chamber to drain away. 
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5 Gas Main 

Gas mains shall be constructed from 180 mm or 125 mm black MDPE pipe to SDR 17.6 and 

joined using electrofusion or fully automatic butt welding techniques.  Only moulded fittings 

shall be used, fabricated fittings will not be accepted. 

 

Gas mains shall be laid in virgin ground where possible to form a ring main around the site 

with minimum falls of 1:100, where the gas flow is in the same direction as the fall and 1:50 

when against.  Where gas mains are laid on waste they should run against contours with 

minimum falls of 1:25, unless otherwise agreed by the Engineer.  

 

The location and route of the gas main shall be subject to agreement on Site with the 

Engineer.  The Contractor will survey the proposed gas main routes, mark out the proposed 

routes and check the falls. The results of the survey and the proposed routes will be verified 

by the Engineer and the Contractor before installation.  

 

In areas that have been un-restored the gas mains shall be surface laid and held in position 

using wooden stakes, typically at 20m intervals, to which the main will be tied. 

 

In areas that have been fully restored the gas mains shall be buried in the sub soils.  The 

maximum trench depth shall be 900 mm and the minimum cover over the tope of the pipe 

shall be 500 mm.  On virgin or made ground off the landfill site the gas main maybe installed 

to a maximum depth of 1500 mm.  During the excavation the Contractor will observe any 

vertical soil structures and separate materials as these are removed accordingly. Excavations 

shall be back filled in layers to match the original vertical structure. Excavations on the 

restored area of the landfill shall be carried with care due to the proximity of the capping 

liner.  

 

The final location and levels of the gas pipes shall be surveyed by the Contractor at intervals 

of at least every 20 m.  Where gas mains are buried depth markers shall be installed above the 

pipe at the location of each joint. 
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6 Pumped Knockout Pots 

Pumped condensate knockout pots shall be installed at low point in the gas main for the 

collection and removal of condensate.  

 

The pumped condensate knockout pots will aid the removal of liquid by altering the gas 

stream’s velocity by virtue of its speed.  The internal chamber shall be fabricated from 

125mm SDR 17.6 MDPE. The upper section will be brought through the top of the external 

chamber (fabricated around a 250mm equal tee). The 125 mm section shall include a flanged 

access/inspection port brought to the surface. The top blanking flange shall include 

monitoring facilities that shall comprise of a 1” BSP dipping point with a threaded cap, which 

must be removable by hand.  Glands shall be fitted to allow the compressed air supply and 

exhaust lines and the condensate discharge line to pass to the pump. The glands shall be of a 

type approved by the Engineer. 

  

The external chamber shall be fabricated from a 250mm equal tee reducing to 180 mm SDR 

11 on the lower leg. At the point at which the 125 mm internal section is brought through the 

250mm tee a 180 mm flanged section shall be ‘stabbed’ into the 250 mm tee. The flange shall 

be extrusion welded to the 125 mm internal chamber.  The arms of the 250mm equal tee shall 

also reduce to 180 or 125 mm for connection to the gas main.  A tefen sample port shall be 

installed on the outside of the top section of the external chamber to allow the suction 

pressure to be measured within the KOP. 

 

The base of the internal chamber shall rest on the flat cap end of the external chamber and 

shall have a spacer around the outside diameter of the pipe to support it within the external 

chamber. The base of the internal chamber shall be finished with 10 rows of 10 mm holes on 

20 mm spacings.  All joints on the inner chambers of the knockout pots will be internally 

debeaded.  The inner chamber shall be capable of being removed to allow for inspection and 

cleaning.  During commissioning, but after pressure testing the 1" BSP dipping point shall be 

opened to allow the internal chamber pressure to equalise with the barometric pressure.  

 

Condensate will drain into the external chamber because of the falls on either side of the pot 

and by virtue of a decrease in velocity through the pot.  The condensate will be removed by 

means of a compressed air driven pump. 
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The pot will be located in a sump drilled or excavated to a minimum diameter of 350mm and 

a depth to suit the installation.  The sump shall be backfilled with MOT Type 1 or other 

suitable bedding material as available and agreed with the Engineer and sealed with bentonite 

 

In restored areas the chamber shall be buried to a depth of 800mm with 200mm above ground 

level. The chamber shall sit on a bed of 100mm pea gravel underlain by Terram geotextile 

membrane to allow drainage in the event of flooding.  
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7 Compressed air line 

A compressed air line will be constructed from 32 mm black MDPE to SDR 11 as 

appropriate.  All buried pipe work will be joined using electrofusion or fully automatic butt 

welding techniques.  The compressed air line shall be laid with the gas main where ever 

possible. At each knockout pot a tee shall be installed allowing the air main to be terminated 

adjacent to each pot, normally within the knockout pot chamber. 

 

The air main shall be buried and attached to the gas main via ‘zip ties’ at 10 m intervals. A 

marker tape will be placed above the air line before the trench is backfilled to indicate the 

presence of a compressed air line below. 

 

The complete air system shall be pressure tested upon commissioning.  Compressed air lines 

shall be pressure tested to 10 bar gauge for a period of one hour. The pressure tests shall be 

witnessed and approved by the Engineer. 
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8 Condensate KOP Pump 

Compressed air pumps shall be used to pump condensate from the knockout pots.  The pumps 

shall be driven by compressed air and activated by an internal float.  The pumps shall be 

installed in the internal chamber after the pressure test of the gas main is successful and after 

the pots have been primed to at least the level indicated by the equilibrium level in Figure 3.  

The pumps shall be installed so that the base of the pump is 200mm above the base of the pot.  

Glands shall be fitted to the access flange of the knockout pots to allow any supply or return 

lines to pass to the pump from external connections. The glands shall be of a type approved 

by the Engineer. 

 

At the knockout pots the air line shall terminate with an isolation valve, stroke counter and 

pressure regulator with an auto-drain.  This will be supported on a galvanised steel or MDPE 

plate attached to the external side of the access flange of the knockout pot.  The support plate 

will not hinder removal of the access flange or contents of the knockout pots.  

 

At the knockout pots the condensate lines will be fitted with an isolation valve and non return 

valve, and be secured to the plate attached to the knockout pot. 

 

9 Condensate Discharge Lines 

Condensate discharge lines will be constructed from 32 mm blue MDPE to SDR 11.  All 

pipework will be joined using electrofusion or fully automatic butt welding techniques. The 

condensate discharge lines shall be installed from each of the new pumped knockout pots to 

the nearest leachate sump or appropriate well as directed by the Engineer. The lines shall be 

buried or surface laid depending on location.  If lines are surface laid they shall be fitted with 

appropriate insulation. 

 

10 Compressor 

The compressor shall be a rotary vane or screw type and shall be capable of generating 

compressed air up to 10 bar gauge at the required flow rates detailed by the Engineer.  The 

outlet of the compressor shall be fitted with a pressure regulator and an isolation valve.  
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The compressor shall be supplied with an hours run meter and shall be hard wired to the 

electrical supply on the site.  The compressor shall be capable of restarting automatically after 

a power failure. 

 

A refrigerant dryer shall be provided to reduce the dew point of the compressed air supply to 

2 degrees Celsius. Other dryers may be used subject to approval by the Engineer. An isolation 

valve shall be provided immediately downstream of the dryer. 

 

The compressed air system shall be drained of condensate automatically via an autodrain 

fitted to the dryer. The drain line shall be discharged into a suitable container with a minimum 

capacity of 25 litres. 

 

All compressed air pipe work external to the compressor shall consist of 32 mm SDR 11 

black MDPE and shall be run in a neat and tidy manner.  The compressed air system shall be 

pressure tested to 10 bar gauge from the compressor to the isolation valve downstream of the 

dryer. The test shall be witnessed by the Engineer. 

 

11 As Built Drawings 

The Contractor will be required to carry out a proper survey of the completed scheme. All 

pipeline routes, gas wells and other fabrications should be located and levelled. The survey 

shall be carried out to an accuracy approved by the Engineer and, shall be referenced to the 

OS grid and datum in accordance with the Viridor Survey, As Built and Drawing 

specifications. 

 

The following drawings shall be produced at a recognised scale to show the required 

information clearly. All drawings will be provided as a hard copy and in *.DXF computer 

format. 

 

11.1 Gas Scheme – As Built 

Showing the scheme in its entirety, including all wellhead references, pipe sizes etc. Differing 

pipe sizes should be indicated by different line styles. 
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11.2 Sections 

Section shall be produced along all gas line routes and shall show ground level, pipe level, 

joint numbers, chainage, location of junctions and schematic details of wellheads and 

knockout pots etc. The surveyor should agree with the Engineer a method of referencing the 

pipe depth to ground level prior to the survey. 

 

11.3 Fabricated Components – As Built 

Accurate drawings shall be produced for all individual fabricated components such as well 

heads, manifolds, condensate dewatering legs, pumped condensate knockout pots and 

chambers. A drawing shall be produced for each component stating the component reference 

number etc for identification. 
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12 Horizontal Gas Well 

Horizontal gas wells shall consist of perforated lines running parallel connected via a 63mm 

header for connection to an inlet on a manifold.  Each horizontal well shall be constructed 

using 12 m lengths of 90 mm SDR11 MDPE pipe.  The first 12 m section of the pipe shall be 

left plain after which perforated lengths shall be used until the desired length is achieved. The 

perforated section shall be formed by drilling holes 10 mm in diameter through the pipe, thus 

creating a pair. The holes shall be drilled at regular interval of 100mm and alternate pairs of 

holes shall be drilled at 90° to each other thus creating approximately 10% open area. The 

pipework shall be joined using electrofusion or fully automatic butt welding techniques. An 

electrofusion end cap shall be fitted to the open end of each of the perforated 90 mm lines. 

 

The horizontal gas well shall be buried in waste at a depth of at least 1 metre. The trenches for 

the horizontal gas well shall have the appropriate falls to encourage condensate in the gas 

lines to drain back into the waste and towards the manifold. Ideally falls should be 1 in 50 or 

greater. The trenches shall be back filled with waste to match original waste levels and this 

shall be done in stages.   If cover was present it shall be reinstated. 
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13 Horizontal Gas Well - Sacrificial 

An alternative design may be used for a horizontal gas well installed in the current active 

tipping area.  The well shall be constructed from 63 mm SDR 11 pipe.  The first 12 m of the 

pipe to be covered shall be left plain after which the pipe shall be perforated. The perforated 

section shall be formed by drilling holes 8 mm in diameter through the pipe, thus creating a 

pair. The holes shall be drilled at regular intervals of 100mm and alternate pairs of holes shall 

be drilled at 90° to each other.  The pipe shall be placed underneath the active tipping face 

and waste placed on top of the pipe.  The free end of the pipe shall be run to a manifold for 

connection to the gas collection system. 
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14 Push Well 

Shallow gas wells shall be installed using an impact probe to a depth of 6 m with a minimum 

diameter of 150 mm.  Shallow gas wells shall be constructed from 63 mm MDPE screen to 

SDR 17.6.  The bottom 4 m of the screen shall be drilled with 8 mm holes to give 5% open 

area.  The annulus around the screen shall be filled with 10 mm gravel to a depth of 1.5 m 

below ground level.  Bentonite shall be installed from the ground surface to a depth of 1.5 m.  

Bentonite shall be placed to form a dry layer on top of the gravel pack.  The annulus shall 

then be filled with water from a bowser and the remaining bentonite emptied into this 

standing water until the annulus is full.  Bentonite pellets shall be rejected. 

 

Connecting lines shall be connected using a 63 mm EF Elbow.  A Tefen gas sample valve 

shall be installed in the elbow to allow gas samples to be taken from the push well. 
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15 Gas Well – Sacrificial 

The location of each gas well shall be set out using surveying techniques and the marked 

location will be agreed on site with the Engineer prior to the drilling works commencing.  The 

surveyor shall issue to the Engineer the co-ordinates of each pegged location to allow the 

engineer to issue the drill depths.  The drill depths and a plan showing the locations shall be 

issued to the drilling contractor directly by the Engineer.  For preference the drill depths and 

plan shall be laminated to prevent misreading.  All pegs shall be clearly marked with the well 

number. 

 

Sacrificial gas wells shall be drilled to 200 mm diameter or greater using a rotary barrel auger 

or a flight auger technique.  Gas wells shall be constructed using a proprietary MDPE or 

polypropylene-based well screen. The casing shall be joined by threaded joints.  The gas wells 

shall be constructed from 10 bar rated 90 mm pipe.  Six metre lengths of 90 mm casing shall 

be used to reduce the number of joints required.  The drilled well screen shall have 8 mm 

holes drilled to give 10% to 15% open area.  An end cap shall be installed and secured on the 

bottom of the well screen. A temporary gas tight cap shall also be installed to the top of the 

well casing prior to the wellhead installation to prevent odour nuisance. 

 

The annulus of the gas well shall be filled with a washed, non-calcareous gravel pack of 20 

mm.  Care shall be taken during installation to prevent bridging.  The gas well annulus shall 

be sealed with a bentonite seal mix or a chemical sealant such as polyurethane foam.   

 

Where bentonite is used, it shall be supplied in granular form and shall be placed into 

standing water using the following method: A dry bag of bentonite shall be placed to form a 

dry layer on top of the gravel pack.  The gas well annulus shall then be gradually filled with 

water from a bowser and the remaining bentonite emptied into this standing water until the 

annulus is full. At a maximum of 1 m intervals, the bentonite shall be compacted as direct by 

the Engineer.  The use of bentonite pellets will not be accepted. 

 

Gas wells shall be installed as follows: 

• Plain well casing from 1 m above ground level to 3 m below ground level. 

• Gravel pack from 2 m below ground level to well base 

• Bentonite seal from ground level to 2 m below ground level 
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Drilled well casing shall be installed below the plain casing on all wells, being cut to length to 

suit the drilled well.   

 

Waste material brought to the surface during drilling shall be removed at the end of each day 

to a sealed skip/container or the tipping face to prevent possible litter or odour problems.  If a 

well is not complete by the end of the day the auger shall be returned to the hole and a 

temporary bentonite seal installed to prevent gas odours being emitted.   

 

Connection to the vertical gas wells shall be made via 90 mm EF Elbows and 90:63 mm EF 

reducers. 
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Appendix D Commissioning Work Instructions 

GMP/D/F08 Pressure test form 

GMP/D/WI01 Gas Plant Operational Testing  

 



GMP/D/WI01 Finmere Landfill Site Premier Aggregates 

Commissioning WI Gas Plant Operational Testing 

 

 

Ensure gas plant is connected electrically and mechanically. □ 

  

Ensure electrical testing and pressure testing have been 

completed satisfactorily and certificates are available for 

inspection 

□ 

  

Start the gas plant.  Does the gas plant start in a controlled manner: 

Booster(s) run up □ 

Pilot light ignites □ 

Main gas valve opens □ 

Flare lights □ 

Constant suction and flow maintained □ 

  

After running the flare for a period of 15 minutes monitor and record the temperature 

from the readout every thirty seconds for a period of five minutes. 
Time           
Temp           

Is temperature within acceptable range □ 

  

Press the stop button on the flare.  Does the flare stop in a controlled manner: 

Main gas valve closes □ 

Pilot valve closes □ 

Boosters run down □ 

  

Re-start the flare 

  

Press the emergency stop button. Does the flare stop in a controlled manner: 

Main gas valve closes □ 

Pilot valve closes □ 

Boosters run down □ 

 

Tests Witnessed by 

 

Project Engineer   Date:   

 

 

Contractor:   
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Appendix F Operation and Maintenance Work Instructions and Forms 

 

GMP/F/F01 GCS Inspection Form 

GMP/F/WI01 Gas Balancing 

GMP/F/F02 Gas Balancing Form 

GMP/F /F04 LFG Plant Service Checklist 

GMP/F /F05 Work Request/Defect Report Sheet 

GMP/F/WI03 Starting the Gas Plant 

GMP/F/WI04  Stopping the Gas Plant 

GMP/F/WI05 Adjusting the gas plant 

 

 



GMP/F/F01 Finmere Landfill Site GCS Inspection Form

Date: _____________

Location

Suction 

steady (+/- 3 

mbar) O2<2.5%

Gas Plant

KOPs

Pump 

Operating Pot Clear

Counter 

Working Dip Depth

Wells

Wellhead 

Sealed / 

Sample Tap 

Sealed

Flexible 

Pipe intact 

and free of 

condensate

Connecting 

line clear of 

condensate

Dip Depth to 

leachate 

(bgl)

Dip Depth to 

well base 

(bgl) Notes

Notes

Notes
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Date: _____________

Wells

Wellhead 

Sealed / 

Sample Tap 

Sealed

Flexible 

Pipe intact 

and free of 

condensate

Connecting 

line clear of 

condensate

Dip Depth to 

leachate 

(bgl)

Dip Depth to 

well base 

(bgl) Notes



 Finmere Landfill Site Renewable Power Systems  

Work Instruction: Gas Balancing 

 

Gas balancing should be carried out as follows: 

(i) Obtain the latest gas migration data and layout plan of the monitoring 

boreholes and gas collection system. 

(ii) Take and record readings of CH4, CO2, O2, suction, H2S, CO, valve 

position, flow, at the gas plant and any separate incoming gas lines at the 

inlet pipes.  This is the over all gas mix for each line.  Calculate the free 

nitrogen in the overall gas mix (Balance – 4 * Oxygen) for each line. 

(iii) Take and record readings of CH4, CO2, O2, suction, H2S, CO and valve 

position at a manifold outlet.  Take and record readings on each connecting 

line to each well on the manifold (or at wellheads if manifolds are not 

installed).  Adjust the valve position on each well relative to the overall 

manifold mix with regard free nitrogen.  If no manifold is installed adjust 

the valve positions relative to the overall gas mix on the line.  Prior to 

adjusting check the previous reading from the well.  If it had previously 

been adjusted take this into account when setting the new valve position. 

(iv) Record the new suction level and valve position on the well after 

adjustment.   

(v) For wells that are shut off at a manifold the valve should be temporarily 

opened to remove any stagnant gas from the connecting line prior to taking 

the reading.   

(vi) Re-measure and record the gas mix on the manifold and adjust the valve 

position relative to the overall gas mix free nitrogen level.   

(vii) Record the new suction level and valve position on the manifold. 

(viii) Repeat steps (iii) to (vii) for each manifold. 

(ix) Where pumps are installed in KOPs counter readings shall be recorded and 

checked against previous readings.   

(x) Inspections should be made, where appropriate, of each wellhead, 

manifold and knockout pot to check for air leaks, damage, etc should the 

balancing data indicate signs of a problem (elevated O2 levels above 5%).  

Any problems identified should be rectified.  If they cannot be rectified 

they must be recorded on the Defects Correction form and submitted to the 

RPS Operations Manager. 

(xi) Record the data within 48 hours, annotate with any comments required and 

submit it to the RPS Operation Manager 

 



 Finmere Landfill Site Renewable Power Systems  

Balancing Philosophy 

 

• Balancing should primarily be carried out using free nitrogen levels 

• The balancing should aim to keep the CH4 level above a minimum of 40%, the 

O2 level below 5% and free nitrogen between 5% and 20% for each gas well 

and the overall gas mix.  Valves should be adjusted to decrease the suction 

applied to wells that fall outside any of these categories. 

• For reasons of gas migration control the balancing may be disregarded (i.e. 

wells with high free nitrogen may be maintained with high suction) 

• For reasons of odour control the oxygen level may be maintained above 5% in 

a well under extraction. 

• If the well is not under extraction but is showing a negative pressure from 

interference suction and the oxygen level is elevated (above 10%) the well 

shall be turned on to prevent passage of air through the waste until a repair can 

be made. 

• In order to maximise the amount of gas extracted from the site the aim should 

be to have free nitrogen levels of approximately 10-15% in each gas well.  

Balancing should be carried out to increase suction on wells that have less than 

5% free nitrogen. 

• At all times the CH4:CO2 ratio should be maintained above 1.0 for any well 

(except see below).  If the CH4 drops below CO2 for a well then no suction 

should be applied to that well. 

• The aim should be to keep the CH4:CO2 ratio above 1.2 to prevent aerobic 

activity in the site and over extraction. 

• For reasons of migration control the CH4:CO2 ratio may be reduced as low as 

1.1. 

• In areas of fresh waste the CO2 level may be in excess of the CH4 level.  In 

this instance a small level of suction may be applied in order to control gas 

odours. 

• For any well where the CH4:CO2 ratio is below 1.2 CO and temperature 

readings should be taken (to check for the presence of a fire). 

 

 

 



GMP/F/F02 Gas Balancing Form 

DATE

Weather

Start of Survey

End of Survey

Monitored by

Meter used

Well No Date/Time CH4 CO2 O2

Atmos. 

Pressure Suction

Valve 

Position

New 

Suction

New 

Valve 

Position Temp. CO H2S H2

Well 

Status

Were 

actions 

inline with 

Well 

Status

% % % mb mb % Open mb % Open DegC ppm ppm level

Serial No

Flare Running

Flow
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LFG Plant Service Checklist 

 

Readings: 

 

Methane CO2 O2 Suction Pressure 

 

 

    

Flow Inlet Gas Temp Outlet Gas Temp Flame Temp Barometric P 

 

 

    

 

 

Service Actions: 

 

Check ignition electrode  Check fan bearing temperature  

Clean UV glass  Grease fan bearings  

Clean pilot flame arrestor  Check shaft seal  

Clean main flame arrestor  Check fan for noise and vibration  

Check flame temperature sensor  Check condition and tension of belts  

Check louver condition and function  Fill dewatering pot and check level 

indicator 

 

Check burner bar condition  Check dewatering pot drains  

Check pilot assembly condition  Check condensate alarm  

Check insulation condition  Check instruments and gauges  

Check over temp fault  Check earth connections  

Check under temp fault    

 

Notes: 

 

 

 

 

Service Carried out by: 

 

NAME :  DATE :  

SIGNATURE :  

 



 

GMP/F/F05  FINMERE LANDFILL SITE RPS 

 

DEFECT REPORT SHEET REF NO: 

 DATE: 

LOCATION OF DEFECT : 

 

 

 

 

 

 

 

 

 

 

BRIEF DESCRIPTION OF DEFECT : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEFECT REPORTED BY  DATE  

PRIORITY RATING:  

 YES NO 

1) Is the defect likely to cause injury?   

2) Is the defect impairing environmental control?   

3) Is the defect impairing electricity generation?   

4) Is there a deadline for this work?   

THIS WORK SHOULD BE GIVEN PRIORITY ……………………. (1 highest, 4 lowest) 

ACTION REQUIRED BY DATE  

ACTION TO BE TAKEN: 

 

 

DEFECT REPAIRED BY  DATE  

COMMENTS ON COMPLETION : 

 

 

 

 

 



RPS Finmere Landfill Site OPES MRF 2013 

GMP/F/WI03 Starting the Gas Plant 

 

• Check the gas plant is not locked off or isolated 

• Check gas plant has power on 

• Check there are no faults on the control panel 

o If faults are present enter the alarm menu and acknowledge all the 

faults on the log page 

 
 

 
o Press ESC to return to Alarm page. 

o Press Home then Control 



RPS Finmere Landfill Site OPES MRF 2013 

 

 

o Select Fault Reset 

 

 

• Check the control panel is in flare mode from Control menu by pressing << 

•  

 

 

• Return to Control Menu by pressing >> 

• Press start 

• Check 

o Booster runs up 

o Pilot light ignites 

o Main gas valve opens 

o Flare lights 
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GMP/F/WI04 Stopping the Gas Plant 

 

 

• Check status of generator.  If running check with RPS control re shutting it 

down 

 

• Press stop button on generator control panel 

 

• Check generator shuts down in controlled manner and G59 breaker opens. 

 

• Press the stop button on the gas plant 

 

• Check the gas plant shuts down 

 

o The main gas valve closes 

 

o The pilot valve closes 

 

o The booster runs down 

 

 

In an emergency press emergency stop button as required.   
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GMP/F/WI05 Adjusting the Gas Plant 

 

 

• If reducing flow reduce the generator load to the desired level using the 

control panel. 

 

• Adjust the flow and suction on the field by adjusting the inlet butterfly valve 

 

• Measure the suction on the field side of the valve and adjust the valve until it 

is at the desired level 

 

• Check the flame temperature and delivery pressure. 

 

• If increasing flow now increase the load on the generator to the desired level. 

 



Landfill: Finmere  Opes MRF 2013 Limited 

Gas Management Plan    

 

 

 

Appendix G Not Used 
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Appendix H Monitoring Work Instruction and Forms 

 

GMP/H/WI02 Gas sampling 
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LFG READINGS 

LFG Readings 

 

1. The following will be measured using a portable infrared gas analyser, eg GA94, GA2000, etc 

 

  Methane 

  Carbon Dioxide 

  Oxygen 

  Atmospheric Pressure 

 

2. Purge the instrument in air between external monitoring boreholes 

 

3. Connect instrument to monitoring point and activate pump, when the reading has stabilised or 

if the Methane level begins to fall, record/store results. 

 

4. If it is not possible to obtain a reading, eg flooded borehole, note the reason. 

  

 

Low Level Methane Detection 

 

1. Where required low levels of Methane at ppm levels (<1% CH4) in cavities and airborne 

situations will be monitored using a Flame Ionisation Detector (FID) and manually recorded. 

 

2. Airborne readings should be taken nominally 0.2m above the ground and cavities with the 

probe inserted through any available gap or hole to enable gas inside it to be sampled. 

 

3. At each monitoring location record the most stable reading. 

 

 

 

Information to be Recorded 

 

1. Site and borehole location. 

 

2. Date. 

 

3. If a reading is not taken, state why. 
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Finmere Landfill Site 
 

Site Manager = Danny Miller.  

Site Compliance Manager = Simon Lupson  

 

Action Plan  

 

Event: Landfill Heatings/Fire 

 

Indicated by: 

Landfill Gas Source Monitoring Data shows CH4 < CO2, gas temperature >50 degrees 

and CO >100 ppm.  Smoke from surface or from Landfill Gas Source monitoring 

points. 

 

Personnel: 

Site Manager  Compliance 

Manager  

Site Forman RPS   Environment 

Agency 

 

Initial action: 

Site Forman to inform Compliance Manager and RPS if RPS are not on site if site 

operators see smoke.   

Site Manager to inspect source of smoke and to arrange for monitoring of CO and 

temperature in surrounding gas wells. 

If over trigger levels may indicate deep seated fire  

Compliance Manager to inform Environment Agency. 

 

If deep fire confirmed: 

Area to be flooded with leachate through available infrastructure 

Sources of air ingress to be investigated and sealed 

Gas extraction to be stopped in the area (wells to be returned to positive pressure if 

possible). 

 

If shallow fire: 

Area to be cordoned off by Site Forman 

Area to be sealed with clay 

Gas extraction to be stopped in the area (wells to be returned to positive pressure). 

 

Outcome: 

Future monitoring strategy and works to be agreed with the Environment Agency by 

RPS and the Compliance Manager depending upon outcome of sealing works. 

 

Resolution: 

Fire will be considered resolved when CH4:CO2 ratio returns to 60:40, CO drops 

below 100 ppm and temperature drops below 50 degrees in all landfill gas source 

monitoring points and there is no evidence of smoke.  Low level of suction to be 

returned to the area and gas field to be balanced weekly for the first four weeks with 

gradual return to normal suction levels. 
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Action Plan  

 

Event: Gas Plant Fire 

 

Indicated by : 

Telemetry Alarm to Clarke Energy and RPS (engines will shut down) or visible 

smoke and fire at site 

 

Personnel: 

Site Manager  Compliance 

Manager  

Site Forman RPS   Environment 

Agency 

 

Initial action: 

If the fire occurs during working hours the Site Forman will inform the Emergency 

Services isolate the power in the LV room cordon of the area close the site and 

contact RPS. 

If the fire occurs out of working hours RPS will attend site and will inform the 

Emergency Services isolate the power in the LV room. RPS will inform the Site 

Manager. 

 

If the fire is local to the electrical panel the gas to the gas plant will be isolated and the 

fire tackled with a Carbon Dioxide extinguisher. 

If Landfill Gas is burning no attempt will be made to tackle the fire until the 

Emergency Services arrive. RPS and Site Forman will isolate the gas at all the 

manifolds. 

 

If the fire is localised and has naturally been extinguished RPS will inform the Site 

Manager. 

 

Site Manager to be informed and attend site if the fire occurs out of hours. 

 

Further Actions: 

RPS will make effective repairs if the fire is a localised electrical fire and restart the 

gas plant. 

Site Compliance Manager will monitor for migration and odours. 

If the fire is catastrophic it will be repaired or a replacement gas plant will be installed 

if it cannot be repaired within 24 hours. RPS will seek resolution by calling in a 

contractor repair team to install a hire flare for environmental control. The Site 

Compliance Manager will inform the Environment Agency. 

 

 

Resolution: 

The incident will be considered resolved when the existing gas plant is running. 
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Action Plan  

 

Event: Fire in Engine Container 

 

Indicated By: 

Smoke emanating from the generator container 

Fire Alarm activating on generator container 

 

Personnel: 

Site Manager  Compliance 

Manager  

Site Forman RPS   Environment 

Agency 

 

Initial Actions: 

Engines will shut down.  

If  RPS Clarke Energy or the Site Forman are on site and notice smoke and an engine 

is down they will cordon of the compound, monitor the container for fire and smoke 

breakout and stop any unauthorised entry to the engine containers. 

If RPS Clarke Energy or the Site Foreman sees flames and smoke or hot spots on the 

containers paint they will call the Emergency Services. No attempt will be made to 

enter the container until the Emergency Services arrive. 

 

If RPS arrive to an out of hours call out and notice indication of fire they will check 

for fire and smoke breaching the container or for hot spots on the paint. If this is seen 

they will call the Emergency Services and inform RPS. No attempt will be made to 

enter the container until the Emergency Services arrive.  

 

If no smoke, fire or hot spots are seen and the engine has been shut down for more 

than 1 hour they will carefully enter the container with a Carbon Dioxide extinguisher 

and check the alarm panel.  

 

If there is no significant smell of smoke or visible signs in the container they will 

investigate further.  

 

If when opening either door fire or smoke is seen they will immediately lock the 

container and call the Emergency Services. 

 

If the alarm is deemed to be false the engines will be re-started. 

 

Site Manager to be informed and attend site if the fire breaches the container out of 

hours. 

 

 

Resolution: 

The fault will be considered resolved when the generator is back online. 
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Action Plan  

 

Event: Damage to Gas Collection System 

 

Indicated By: 

Visible damage to the extraction system pipe work, high oxygen in the gas, reduction 

in suction on parts of the site and/or lack of gas to the generators. 

 

Personnel: 

Site Manager  Compliance 

Manager  

Site Forman RPS   Environment 

Agency 

 

Initial Actions: 

RPS to be informed by Site Manager or identify problem from O2 in the gas 

RPS and Site Manager to walk site looking for damaged pipe and isolate the damaged 

area if possible. 

 

Further Actions: 

RPS and Site Forman to carry out an effective repair or a temporary repair until an 

effective repair can be carried out. 

Compliance Manager to check for migration and odours from site if the damage could 

have lead to such. 

RPS to restart the gas plant and generators if there off and check gas quality and 

repair is intact. 

If RPS cannot make a permanent repair (but can make a temporary repair) the gas 

plant will be restarted. 

If RPS cannot make a temporary repair. RPS will seek resolution by calling in a 

contractor repair team.  

 

 

Resolution: 

Gas extraction resumed on the site and a permanent repair has been made. 
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Action Plan  

 

Event: Generator Trip 

 

Indicated by: 

Telemetry alarm call RPS 

 

Personnel: 

Site Manager  Compliance 

Manager  

RPS   Environment 

Agency 

 

Initial action: 

RPS will attend site to determine cause and re start the generator if possible.  

They will check that flare and air compressor are working when at site if out of hours. 

 

Futher action: 

Appropriate works to be made if required to the get the generator back online.   

 

Resolution: 

The generator fault will be considered resolved when the generator is back online. 
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Event: Gas Plant Failure. 

 

Indicated By: 

Loss of gas extraction to the site and the generators shutting down.  Gas Plant 

Telemetry to inform RPS.   

 

Personnel: 

Site Manager  Compliance 

Manager  

Site Forman RPS   Environment 

Agency 

 

Initial Actions: 

RPS to identify the cause of the problem and attempt to rectify remotely.  If not 

possible/available site foreman to attempt to re-start gas plant using Work Instruction. 

 

Further Actions: 

If immediate repairs cannot be made RPS shall inform the Compliance Manager who 

will inform the Environment Agency and maximise gas flow through the second gas 

plant. 

 

If the fault has not been rectified by the next working day the Compliance Manager 

will check for odours and migration.  If odours and migration are identified and the 

gas plant cannot be repaired within 24 hours a temporary hire flare will be obtained to 

flare gas on the site.   

 

If an electrical supply fault from the national grid is identified a generator will be 

provided if power cannot be restored within 24 hours.  

 

Compliance Manager will make checks each day for odours and migration until the 

problem is resolved. 

 

 

Resolution: 

The Gas Plant Failure will be considered resolved when the Gas Plant is running and 

flaring gas. 
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Event: Gas Migration 

 

Indicated by : 

CH4 in gas borehole > 1% 

 

Personnel: 

Site Manager  Compliance 

Manager  

Site Forman RPS   Environment 

Agency 

 

Initial action: 

Site Manager to inform Environment Agency  

If a gas collection system is installed Compliance Manager to inform RPS and to 

check past bore hole monitoring data.  RPS to re-balance gas field 

 

If gas migration persists: 

RPS and Site Foreman to carry out search bar tests between borehole(s) and closest 

receptor.  Search bar tests to be carried out on a line parallel to the site boundary on 

10 m spacing’s 50 m from the effected boreholes. 

RPS to re-balance gas field 

If no gas collection system is installed Site Manager and RPS to review requirement 

for installation of a gas extraction system and inform the Environment Agency of an 

action plan. 

 

If search bar test is positive for gas >10% LEL: 

Compliance Manager to inform Environment Agency. 

RPS and Site Foreman to carry out FID sweep of closest receptors if within 250 m.  If 

FID test shows gas at the closest receptor above 1% of the LEL, receptor to be 

informed and evacuated (if necessary) and the Environment Agency to be informed 

by the Compliance Manager.  Site Manager and RPS to prepare action plan and 

submit to the Environment Agency. 

 

If search bar test is negative continue bi-weekly monitoring and redo search bar tests 

if gas migration increases. 

 

Resolution: 

Gas migration issue will be considered resolved when Gas Monitoring Boreholes 

show <1% CH4. 

 



  JULY 2020 v7 RPS Landfill Gas Emergency Plan 

 

   

Event: Odour Complaint (Off Site Odours)  

 

Indicated By: 

Complaint from public 

 

Personnel: 

Site Manager  Compliance 

Manager  

Site Forman RPS   Environment 

Agency 

 

Initial Actions: 

Site Manager to be informed  

Compliance Manager to carry out odour survey of receptor 

Site Manager to identify source of odour on the site by carrying out an odour survey 

 

Further Actions: 

If source of odour is a point source point from a gas well or leachate well RPS or Site 

Forman to effect temporary fix.  

RPS (for gas well) or Site Manager (for Leachate Well) to arrange sealing works 

within 24 Hours and inform Environment Agency of outcome. 

 

If the source of odour is fresh waste or putrid waste at the tipping face Compliance 

Manager to investigate weighbridge and tipping records for malodorous waste and 

prevent tipping of such waste in the future and immediately cover the offending 

waste. Compliance Manager to submit an action plan to the Environment Agency on 

how the odour will be addressed. 

 

If source of odour is landfill gas from cell with no gas extraction RPS to prepare an 

action plan for the installation of a temporary landfill gas extraction system and the 

Site Manager shall seal any side wall risers or leachate chamber. If system is installed 

RPS will carry out a survey and balance to find any problems. Any problems found to 

be identified and rectified. Action plan to be submitted to the EA by the Compliance 

Manager.  

 

Once actions complete Compliance Manager to carry out odour survey to check 

efficacy of actions and inform EA of results. 

 

Resolution: 

Gas Odour issue considered resolved when source has been identified and prevented. 
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Appendix L Figures 

 

Drawing  Gas monitoring borehole locations 

Figure 1  Gas collection system layout 
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