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1.0 INTRODUCTION 

1.1 Report Context 

Colsterworth Landfill Site is operated by Lincwaste Limited part of FCC Environment under Permit 

BV1437 and its subsequent variations. Improvement Condition 7, 8 and 9 of the original permit were  

for the operator to provide a revised Landfill Gas Management Plan (GMP) for approval, a programme 

for surface emissions monitoring and proposals for ambient air monitoring around the suite which 

were complied with. 

Subsequent annual reviews have taken place of the GMP which now includes sections on surface 

emissions monitoring and ambient air monitoring. 

 

1.2 Landfill Gas Management Plan 

The GMP is to provide a framework for the management of landfill gas based on the site 

characteristics and the nature and extent of the gas control system. The objective of this document is 

therefore to fulfil this requirement. 

Key elements of the Gas Management Plan (GMP) include the landfill gas risk assessment, 

specification of control measures and definition of operational and maintenance procedures, 

monitoring plan, action plan and a completion and aftercare plan. The following report details each of 

these elements as applied to Colsterworth Landfill Site.  

2.0 LANDFILL GAS RISK ASSESSMENT 

The range and quantities of wastes deposited at the Site can be expected to generate landfill gas.  

The anaerobic degradation of biodegradable wastes results in the production of landfill gas; a mixture 

of methane and carbon dioxide in approximately 60:40 proportions with trace quantities of a number 

of organic gases.   

A detailed assessment of the generation of landfill gas and the associated risk assessment was  

completed as part of the Permit application process and is detailed within the following Report:  

• Golder Associates (UK) Ltd (2003) – Section D Landfill Gas Risk Assessment for 

Colsterworth Landfill Site. Report Reference 03523307.503/A.0. 

The assessment considered the potential landfill gas generation over the lifetime of the site, potential 

fugitive emissions from the landfill surface and sides, potential combustion emissions from the 

engines and flare, vegetation stress and the global warming and ozone depletion potentials of the 

landfill. 
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This risk assessment for combustion products for flares and engines also considers gas produced 

from the waste deposited at Stainby Landfill Site from 1980 to 1998 since the gas from Stainby is 

managed using the Colsterworth Landfill gas utilisation plant. 

In accordance with Agency guidance, this management plan will be updated and reviewed on a 

regular basis. The landfill gas risk assessment forms the basis upon which each aspect of the GMP  is 

defined, and as such any changes to the risk assessment will be subsequently incorporated into the 

GMP. 

3.0 LANDFILL GAS CONTROL MEASURES 

A scheme for monitoring and control of landfill gas within the performance specifications in 

accordance with Environment Agency Guidance and Industry Codes of Practice is set out below. It is 

anticipated that within the period of operation of the site, changes in the understanding of the 

technology will occur, which will be reflected in amendments to the advice given to the industry or the 

regulations issued by Government.  This statement will be periodically reviewed to reflect such 

changes. 

Gas management and control will be achieved by: 

 

• the operation of an internal gas monitoring system; 

• the operation of an external gas monitoring system; 

• a permanent active gas extraction and utilisation system is installed across the site and 
currently includes a high temperature flare and three gas engines; 

• the low permeability lining system installed across the base and the perimeter slopes of the 
Site. 

• A CQA validated final engineered cap 

 

Landfill Gas Management at the site is undertaken by CLP Envirogas through an agreement with 

Lincwaste Ltd. CLP manage both the landfill gas collection infrastructure and the gas utilisation plant. 

The gas utilisation plant is regulated by the landfill permit as a listed activity for the gas engines and 

as a directly associated activity for the flaring of landfill gas as defined in table S1.1 – Activities. 

 

The gas management and control contractor “CLP” currently have responsibility for the day-to –day 

environmental control of landfill gas and the GUP and will ensure compliance with permit conditions. 

Their active landfill gas extraction system drawing which can be accessed from the SharePoint Page 

connects the gas extraction wells to the landfill gas management compound by the use of pipework 

and manifolds. 

  

3.1 Containment system 

Details of the landfill containment system are presented within the following Reports:  

 

• Golder Associates (UK) Ltd (2003) – Colsterworth PPC Permit Application, Section A: 

Environmental Setting and Installation Design. Report Reference 03523307.500/A.1 

• Golder Associates (UK) Ltd (2007) – Colsterworth Landfill Site, Construction Quality 

Assurance Plan Upper Sidewalls. Report Reference 06529175.502/A.2 
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In summary, the base of the site has been excavated into the Lias Clay which is known to be a very 

low permeability strata. The waste has been placed across phases 1, 2, 3 and 4 up to the top of the 

Lias clay level around the perimeter of the site at an approximate elevation of 115mAOD. The second 

report then details the engineering of the upper slopes through the installation of a 1.1m thick 

engineered clay liner with a maximum permeability of 1 x 10-9 m/s. The ESID document also reports 

the installation of a low permeability cap comprising 1.0m of clay or a 1mm thick HDPE geomembrane 

and protective geotextile progressively across the Site. 

 

3.2 Landfill gas extraction  

3.2.1 Permanent gas extraction  

The landfill gas extraction wells are typically situated with a nominal spacing of  approximately 30m 

and a maximum spacing of 40m.  Gas wells and abstraction infrastructure are installed according to 

Construction Quality Assurance (CQA) principles and a CQA plan is followed for the installation of 

each phase of the management system.  

Gas abstraction wells installed across the site consist of a combination of vertical, drilled wells and  

“pin” wells.  Both types of abstraction well are connected to a gas abstraction main pipeline via a 

standard manifold-based system or directly into the gas carrier main.  

Optimal well spacing has been defined through site-based gas pumping trial works and operational 

experience. Gas extraction wells have been spaced with a radius of influence to ensure that the 

landfill gas is drawn back towards the centre of the site and away from the side slope liner, so that 

oxygen is not drawn into the system from outside the landfill.   

Vertical wells are drilled at a diameter of between 200mm to 450mm and installed with well casing 

90mm to 315mm, however the standard diameter for gas extraction wells is 160mm and the diameter 

will vary according to the expected duty of that installation.  The vertical wells are retro drilled into the 

waste using minimum standoff of 3m from the base of the landfill, to ensure there is no interference 

with the basal lining system.  

Gas extraction pipework comprises various sizes of MDPE materials.  

All the well heads are located above ground and have their own valves. 

The Landfill has a 355mm ring main that runs along the boundary connecting up to the gas compound 

and flare. Gas abstraction wells and manifolds are connected to the ring main via 160mm pipes and 

there is also a small amount of 63-90mm piping present. 
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3.2.2 Condensate Management  

Condensate Management within the gas system is provided by pumped knock out pots dewatering 

direct into gas wells. The pumps are pneumatic and powered by a compressor located with the GUP. 

The location of the infrastructure is shown on the GI plan located in the SMS. 

3.2.3 Inspection, Maintenance and Servicing 

LFG extraction wells are inspected during each monitoring round to ensure their integrity. If during 

these inspections remediation works are identified and actions will be taken to program the works as 

soon as is reasonably practicable. If the works are extensive they will be carried out in accordance 

with CQA requirements as specified in LFTGN03. 

4.0 OPERATIONAL PROCEDURES 

4.1 System description 

Landfill gas control is based on an active gas extraction system incorporating a high temperature flare 

and three gas engines.  The gas collected is currently utilised by two Jenbacher landfill gas engines 

i.e. 2x 320s at 1.065MWe. In the event of engine maintenance or shutdown, residual gas is treated 

within an Flaretech high temperature 2000 m
3
/hour enclosed flare.  

As of November 2019, there are no plans for the installation of further wells  

4.2 Commissioning data 

Commissioning data for gas wells and abstraction infrastructure is contained within Construction 

Quality Assurance (CQA) reports for each phase of the installed gas abstraction system which are 

available on Site.  

4.3 Routine operation and monitoring 

Gas extraction is optimised to ensure effective environmental control.  

Monitoring and balancing of the gas abstraction field is typically completed at a frequency of at least 

once per month by trained, experienced technicians using a portable infra-red landfill gas analyser. 

The following procedure outlines the standard approach taken to monitoring and subsequent 

balancing of the gas abstraction system. Details can be referenced with the CLP procedures included 

in SFS 5.4. 

• Field gas monitoring of oxygen concentration, methane concentration, carbon dioxide 

concentration, relative pressure, % Balance Gas and valve setting is undertaken on a monthly 
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basis at each well and manifold by the landfill gas technician. Gas monitoring is carried out 

using a GA2000+  or alternative ATEX approved portable infra-red landfill gas analyser.  

• Field gas monitoring for Hydrogen Sulphide is undertaken at least every 6 months in 

accordance with the frequency defined within the permit using a ATEX approved portable 

infra-red landfill gas analyser. 

• Field based investigations are instigated where observed values are outside of these optimal 

ranges. Monitoring will be completed at one or all of the strategic monitoring points located in 

key locations along the gas extraction main pipe line. Monitoring in this manner enables rapid 

identification and adjustment of any under-performing well(s) and/or pipes. 

• As defined within the Permit and controlled by the criteria in the Gas Field Operating 

Parameters as presented in Appendix E, the gas field shall be operated such that where the 

oxygen level exceeds 5% an assessment of air ingress into the system shall be undertaken.  

As per CLP balancing procedures any wells with O2 greater than 3% will be closed. 

• A monitoring schedule complete with specific monthly data is provided to FCC from CLP on a 

monthly basis.  

 

4.4 Extraction rate maximisation 

Maximisation of gas extraction from the landfill is a key aspect of gas plant operations with 

environmental drivers ensuring optimisation of this task.  

On-going gas field balancing will be undertaken to ensure that laterally and surface migrating gas and 

odours are prevented and electrical output is maintained whilst being balanced for a sustainable 

extraction rate supported by monitoring data review by the CLP LFG Manager to ensure this. 

Gas extraction rates at the plant vary according to the number of gas wells connected to the system. 

Typically the flow recorded at the plant would be c.1000m3/h at 1200kW (using a vane anemometer 

on the main gas line into the plant). Which indicates a collection efficiency of c.75% based on the 

forecast available landfill as detailed in the gas risk assessment conducted in 2007 by Golder 

Associates.  

4.5 Limiting of uncapped areas  

The site was fully capped during 2019 and CLP do not foresee changes to the current extraction 

system. 
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5.0 MONITORING PLAN 

The following monitoring plan has been developed in accordance with the permit and Industry 

guidance and covers the following aspects of gas monitoring at the site: 

• Surface emissions; 

• Internal waste monitoring; 

• Trace gas component monitoring; 

• Perimeter monitoring (subsurface emissions); 

• Gas flare monitoring; and 

• Engine monitoring. 
 

For each monitoring type a description of measurement techniques, analysis and testing schedules, 

data storage and reporting, monitoring layout and monitoring schedule has been described. A 

summary of the frequency of each aspect of monitoring is provided in the monitoring schedule in SFS 

6.2.2 and the CLP Monthly reports stored in SFS 6.2.1.1. 

In summary, of the aspects of monitoring listed above, monitoring is undertaken by technically 

competent FCC employees or contractors for surface emissions and perimeter subsurface emissions 

monitoring with the remainder undertaken by CLP on behalf of FCC. Monitoring protocols for all 

aspects of monitoring and reporting is provided in the SFS. 

 

5.1 SURFACE EMISSIONS MONITORING 

In accordance with Table S3.6 - Landfill gas emissions from capped surfaces – monitoring 

requirements, a walkover survey to determine surface emissions will be undertaken on an annual 

basis using the approach described in Section 5.1.1. In addition, a flux box monitoring survey will be 

undertaken where necessary and is dependent on the results of the walkover survey and how the 

installation of new capping progresses, using the approach detailed in Section 5.1.2. 

In a local agreement with the Environment Agency, a quarterly FID survey was undertaken on the 

infrastructure as a replacement for the previously scheduled monthly perimeter FID survey. As a site 

closed to receiving active wastes this has now ceased. 

 

5.1.1 Site walk over survey  

The site walkover survey is undertaken in accordance with enitial’s Surface Emission’s Monitoring 

Procedures as provided in the SFS and in general follow the following methodology: 

• Background Survey & Topographical Data and Drawings relating to the site are collated 

• The major characteristics are identified and the site divided into a number of zones 

• Prior to the walkover survey any major faults in the gas management system are rectified to 

ensure that the survey is being undertaken under normal operating conditions. 

• The general weather conditions will be noted including barometric pressure, recent precipitation, 

wind speed and direction. 
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• The walkover survey will be conducted with a Flame Ionisation Detector (FID) or similar with the 

sample probe held as close to the surface (<5cm) as possible. The air at head height will also be 

periodically sampled to enable the distinction of surface emissions from the landfill from other 

potential upwind sources.  

• The site is traversed in a systematic manner, along regular lines 50m apart. In practice since the 

survey will encompass all protrusions through the cap the path between these locations will result 

in the majority of the cap being surveyed with only side flanks or areas where gas extraction wells 

are not located being subject to a systematic survey.  

• In addition to the full cap survey it will also identify: 

o Surface cracking or fissures; 

o Stressed vegetation; 

o Interfaces between capped zones; 

o Landfill edges and side slopes; 

o Gas and Leachate Wells 

• Where the survey identifies cap locations with particularly high emissions the location will be 

recorded to allow identification for subsequent remedial work. Discrete features such as gas or 

leachate wells emitting substantial amounts of gas will be recorded and reported. 

• The site survey and subsequent remedial action will continue until the concentration of methane 

in air is <100 ppm immediately above the surface of the cap and <1,000 ppm close to any 

discrete features.  

 

5.1.2 Quarterly FID Survey 

This is no longer carried out since the site was capped. 

5.1.3 Flux box survey 

A flux box survey may be carried out across the cap under normal operating and meteorological 

conditions to determine whether it is compliant with emission standards. 

An appropriate number of sample points and average spacing will be determined using the 

methodology outlined in LFTGN07 with data being processed and a mass emission rate for each zone 

calculated in the form of an average flux of methane from the surface of the cap in each zone and 

compared to the following emissions standards set by the Agency: 

• Permanently cap:  0.001 mg CH4/m2/s; 

• Temporary cap:   0.1 mg CH4/m2/s. 
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5.1.4 Monitoring frequency 

The monitoring frequency for surface emissions is normally annual as defined within permit table 

S3.6.  A flux box survey is normally undertaken following the installation of a newly capped area and 

this is to be undertaken in 2020. 

 

5.1.5 Reporting of results 

The results of annual walkover surveys will be provided to the Agency in a report format detailing any 

breaches from the cap or discrete features. A Site FID Issue action plan is maintained to  track the 

resolution of and close off of any issues and can be made available to the Agency on request.  

The results of any flux box surveys will be provided to the Agency within the relevant quarterly 

submission in a report format detailing any breaches from the cap or discrete features. If the flux box 

emission limits are exceeded then the action plan is revised accordingly for tracking the issues to  

closure.  

 

5.1.6 Remediation 

The areas identified by the annual walkover FID surveys as having elevated readings will be 

remediated as soon as practicable. Remediation will be conducted by an approved contractor as 

directed by FCC and the resulting repair works will be validated by a further FID surveys until it 

concludes that resample results are acceptable.  

5.1.7 Summary 

Surface emission monitoring will be conducted in accordance with the requirements of the EPR 

Permit. In general the survey incorporates: 

• A site FID walkover survey to investigate cracks, fissures, dieback etc and all infrastructure 

points at the well base, well head and pipework connections will be conducted on an annual 

basis.   

• A cycle of remediation and re-sampling until all points become acceptable. 

• A flux-box survey where required. 

 

 

5.2 INTERNAL WASTE MONITORING  

Landfill gas extraction wells and leachate wells will be fitted with gas monitoring points to determine 

gas concentrations within the waste mass. Monitoring is currently occurring across the site in 

accordance with CLP Procedure.  
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Landfill gas extraction wells will be monitored at monthly intervals for methane, carbon dioxide, 

oxygen, atmospheric pressure, % Balance Gas and differential pressure, in accordance with Table 1 

below. Methane, carbon dioxide, balance gas and oxygen will be reported as concentration %v/v, to 

the typical accuracy range of current GA gas analyser used on site.  

Table 1:  Monitoring Frequencies for Landfill Gas Within the Engineered Containment 

Determinands Frequencies Units and Accuracies 

Methane (CH4) Monthly %v/v ±0.5% 

Carbon Dioxide (CO2) Monthly %v/v ±0.5% 

Oxygen (O2) Monthly %v/v ±0.5% 

Atmospheric Pressure Monthly ±1 mb 

Differential  pressure Monthly ±0.1 mb 

Meteorological Data Monthly - 

 

5.2.1 Maintenance and inspection 

Landfill gas extraction wells are inspected during each monitoring round to ensure integrity. Any 

anomalies identified are reported to the appropriate site representative and rectified.  

5.2.2 Detection of hot spots 

The site is routinely checked for the presence  of potential hot spots through visual inspections and 

interpretation of the routine monitoring results. 

In the event that monitoring results obtained suggest air ingress, monitoring of CO, H2S and 

temperature will be carried out, in addition to the parameters outlined in Table 1 above, at the 

necessary gas extraction wells if a hot spot is suspected. Action will be taken as outlined in Section 

6.2 if appropriate. 

5.3 TRACE GAS COMPONENT MONITORING 

5.3.1 Monitoring methodology 

In accordance with Table S3.8 of the permit, sampling for the Trace Gas Analysis is undertaken at the 

input to the gas utilisation compound and analysed at a suitably accredited laboratory.  

5.3.2 Monitoring Frequency 

Trace component monitoring has been undertaken for several years and assessed against the 

GASIM model. Currently the frequency is annually but it may be that due to the significant amount of 

available data, this frequency may be reviewed and revised.   
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5.3.3 Monitoring Parameters 

Monitoring methodology is divided into two main stages: Preliminary checks and field measurements 

that are completed at the Site; and Sampling and analysis that requires work at the Site and in the 

laboratory. Preliminary checks and field measurements will be undertaken to confirm the suitability of 

the selected monitoring point and to confirm that the gas sample is not temporarily atypical. 

The results of the preliminary sampling will be recorded and additional information shall typically 

include location of sampling point; nature of sampling point; age of waste in sample area; vacuum on 

gas line; gas flow; ambient temperature; temperature of gas.  

Analysis will comprise all trace components detailed in Appendix 3 of the guidance. In order to ensure 

the gas sample is typical and representative of the source landfill gas, the detailed sampling for trace 

components will be preceded by a check on the composition of the bulk gases. A list of trace gases 

which are to be monitored at the Site are contained within Table below. 

Table 2:  Trace Gas Constituents to be Monitored 

Significant trace component CAS Number Sampling method Analytical method 

1,1-dichloroethane 75-34-3 Dual solid sorbent ATD-GC-MS 

1,1-dichloroethene 75-35-4 Dual solid sorbent ATD-GC-MS 

1,2-dichloroethene 540-59-0 Dual solid sorbent ATD-GC-MS 

1,3-butadiene 106-99-0 Dual solid sorbent ATD-GC-MS 

1-butanethiol 109-79-5 Dual solid sorbent ATD-GC-MS 

1-pentane 109-67-1 Dual solid sorbent ATD-GC-MS 

1-propoahethiol 107-03-9 Dual solid sorbent ATD-GC-MS 

2-butoxy ethanol 111-76-2 Dual solid sorbent ATD-GC-MS 

Arsenic (as As) 7440-38-2 Solid sorbent ICP-MS/AAS 

Benzene 71-43-2 Dual solid sorbent ATD-GC-MS 

Butyric acid 107-92-6 Dual solid sorbent ATD-GC-MS 

Carbon disulphide 75-15-0 Dual solid sorbent ATD-GC-MS 

Chloroethane 75-00-3 Dual solid sorbent ATD-GC-MS 

Chloroethene (vinyl chloride) 75-01-4 Dual solid sorbent ATD-GC-MS 

Dimethyl disulphide 624-92-0 Dual solid sorbent ATD-GC-MS 

Dimethyl sulphide 75-18-3 Dual solid sorbent ATD-GC-MS 

Ethanal (acetaldehyde) 75-07-0 Reactive sorbent ATD-GC-MS 

Ethanethiol 75-08-1 Dual solid sorbent HPLC 

Ethyl butyrate 105-54-4 Dual solid sorbent ATD-GC-MS 

Furan (1,4-epoxy-1,3-butadiene) 110-00-9 Dual solid sorbent ATD-GC-MS 

Hydrogen sulphide 7783-06-4 Direct on-site 
measurement of raw gas  

Hand held instrument 

Mercury 7439-97-6 Solid Sorbent ICP-MS/CV-AAS 

Methanal (formaldehyde) 50-00-0 Dual solid sorbent HPLC 

Methanethiol 74-93-1 Dual solid sorbent ATD-GC-MS 

PCDDs and PCDFs - Solid Sorbent GC-HRMS 

Tetrachloromethane 56-23-5 Dual solid sorbent ATD-GC-MS 

Trichloroethene 79-01-6 Dual solid sorbent ATD-GC-MS 

 

5.3.4 Reporting of Monitoring Results 

The findings are reported in a way that allows meaningful interpretation with the data assessed for 

consistency with previously reported data and the GASIM model. The report is to be submitted to the 

EA in the Colsterworth Annual Report. 
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5.3.5 Summary 

Monitoring of trace gases will be undertaken in accordance with the requirements of LFTGN04. The 

components to be sampled for will be reviewed annually and any proposed variations to it will be 

made following discussion with and approval by the EA. 

5.4 PERIMETER MONITORING (SUBSURFACE EMISSIONS) 

5.4.1 General 

Perimeter gas monitoring boreholes are monitored on a monthly basis for Landfill gas in accordance 

with Permit Table S3.5. Gas monitoring is currently undertaken by a nominated technical competent 

contractor or by the FCC Environment Team to the schedule is located within section 6 of the SFS.  

Currently this is undertaken by enitial in accordance with FCC Procedure IMS-PRO-52 supported by 

Guidance IMS-UG-017 located within the IMS and the contractor method statements located within 

5.4 of the SFS. 

5.4.2 Monitoring boreholes 

As of 2020, there are 15 perimeter boreholes monitored for gas composition as detailed in the 

monitoring schedule (SFS 6.2) and as shown on the  Environmental Monitoring Plan (SharePoint 

survey drawings). 

Landfill Gas Trigger Levels 

Methane Trigger Limits and Carbon Dioxide Action Limits approved by the Environment Agency are in 

place and are noted in Table 4 below: 

Table 4:  Borehole Specific Trigger Levels for CO2 and CH4 (%v/v) 

Borehole CH4 Trigger Level CO2 Action Limit 

BH C/94 1.0 1.6 

BH D/94 DP 1.0 5.0 

BH01/04 1.0 4.1 

BH01/90 1.0 1.5 

BH03/90 1.0 2.3 

BH05/90 1.0 2.8 

BH07/90 1.0 1.5 

BH07/93 1.0 1.8 

BH08/91 1.0 4.7 

BH08/93 1.0 3.6 
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BH13/93 1.0 1.6 

BH01/15 1.0 1.5 

BH02/15 1.0 1.5 

BH03/15 1.0 1.5 

BH04/15 1.0 1.7 

 

5.4.3 Maintenance of landfill gas perimeter monitoring points 

Landfill gas perimeter monitoring boreholes are maintained in a condition that allows them to fulfil their 

required purpose.  Boreholes are inspected visually for damage each time that they are monitored or 

sampled with any damage noted within the NCR for Environmental Reporting and in Safeguard 

incident recording system in the event of serious damage. Repairs will be affected in a timely manner. 

Where a borehole is damaged such that it requires replacement, a replacement borehole will be 

drilled as soon as is practicably possible subject to availability of drilling contractor, weather 

conditions, access to the location and the financial approvals process. 

Details of inspections of landfill gas perimeter monitoring boreholes will be recorded in the SMS and 

during the adhoc Borehole Condition Audits and remedial actions undertaken or replacement 

borehole installation scheduled accordingly. 

5.4.4 Routine landfill gas monitoring 

The monitoring schedule for landfill gas in perimeter boreholes outside the engineered containment is 

shown in the monitoring schedule SFS 6.2.   

5.4.5 Monitoring personnel 

Landfill gas monitoring will only be undertaken by suitably trained personnel who are familiar with the 

equipment and its limitations. FCC uses its own trained monitoring technicians or employ a third party 

specialist contractor, such as Enitial to complete perimeter monitoring at the site. The monitoring 

contractor is suitably accredited and all monitoring staff are similarly qualified and experienced 

monitoring technicians. 

5.4.6 QA plan and QC procedures for monitoring 

Landfill gas monitoring will be carried out in order to ensure that any landfill gas being released from 

the Site is measured and controlled in order to prevent pollution of the environment, harm to human 

health or serious detriment to the amenity of the locality.   
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5.4.7 Monitoring equipment 

Monitoring by hand held portable instruments will be carried out for methane, carbon dioxide and 

oxygen, balance gas, atmospheric pressure, relative pressure and in the event of the detection of 

elevation methane, a gas flow reading would also be taken using a Geotechnical Instruments GA5000 

or similar. 

Calibration and servicing of the portable instruments will be carried out in accordance with the 

manufacturer’s recommendations, and records of calibration certificates are held by the contractor 

with summaries provided in the data (CSV) files. 

5.4.8 Monitoring methodology 

The monitoring methodology is described within the enitial method statements and in the 

manufacturers operating manual. The contractors method statements provide the detailed method, a 

short summary is provided here: 

Before taking gas measurements, the instrument is purged with clean air.  Boreholes are monitored 

by connecting the gas analysers inlet pipe to the sample tap or tefen valve on the borehole and gas is 

drawn through and the readings noted and stabilised values recorded. The results can be logged 

electronically for future reference and downloading. The instrument will be purged between each 

borehole. 

5.4.9 Analytical methodologies 

The hand-held instrument uses infra-red gas detection for methane and carbon dioxide with  

electrochemical cells for other analytes.  If samples are sent for laboratory determination, gas 

chromatographic (GC) analytical techniques will be used within suitably accredited labs. 

5.4.10 QA and QC procedures for results 

Validation of results will be undertaken by the trained monitoring personnel and assessment against 

the control or action limits specified in Table 4 above. 

5.4.11 Methodology for data storage, retrieval and presentation 

Where an analyser with data logging is used, the results can be logged electronically on the 

instrument for future reference, downloading then importing into MP5, a monitoring data reporting 

system that allows data to be recorded, assessed and easily presented. 

Other than this method, reporting would be by the creation of CSV files for their subsequent importing 

into MP5. 
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On receipt of monitoring data, if trigger levels have been exceeded the action plan will be followed as 

detailed in Section 6.1 of this management plan. This briefly consists of the following: 

• Single exceedances being noted, the borehole is to be retested to verify the findings; 

• Where ongoing exceedance of trigger levels occurs then all relevant people and organisations 

will be informed; and 

• Any possible risks being assessed and any appropriate measures identified. 

 

5.4.12 Means of communicating results to the regulator 

Results will be reported to the Agency at the frequency and format as specified in the Permit. 

Breaches will be reported using the Schedule 5 notification in accordance with the FCC Reporting 

Procedure found in the IMS. 

 

5.5 PERIMETER AND RECEPTOR MONITORING (AERIAL EMISSIONS) 

5.5.1 Ambient Air Boundary Monitoring 

There is currently no requirement to undertake ambient air emissions testing around the perimeter as 

required by Table S4.11 of the Permit. By agreement with the EA, quarterly monitoring of the 

infrastructure for methane was carried out using a FID which has now ceased. 

5.5.2 Odour monitoring 

There is no requirement to undertake routine qualitative off site odour monitoring. 

Any occurrence of malodour is noted in the site installation log, along with a record of remedial action 

undertaken as per SMS section 10. Additional monitoring will be undertaken as appropriate in the 

event of substantiated complaints from relevant receptors. 

5.6 FLARE AND ENGINE MONITORING  

The site currently has two landfill gas engines and one landfill gas flare. The emissions monitoring of 

the gas engines will be undertaken in accordance with the LFTGN08 and relevant Permit conditions 

and emissions monitoring of the gas flare will be undertaken in accordance with the LFTGN05.  

5.6.1 Monitoring methodology 

Annual monitoring will be undertaken in line with LFTGN05 and LFTGN08 for the flare and engines 

respectively.  To ensure the sample is representative the following actions will be undertaken: 

• sampling will not take place within a minimum of three hours of major changes to the operation 
of the gas  management system; 
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• the gas sample will be metered to provide an accurate value for the sample volume; 

• precautions will be taken during sampling to avoid moisture or condensate entering the 
sampling system; 

• to minimise potential contamination, all monitoring equipment will be cleaned to remove any 
potential organic contaminants. 

• samples will be analysed as soon as reasonably possible after collection, if possible within a 
week of collection; 

• the sample will undergo appropriate preparation for analysis to avoid contamination and 
degradation of the sample; and 

• the analysis methodology as recommended in LFTGN05 (for flares) and LFTGN08 (for 
engines) will be adopted. 

 

5.6.2 Parameters to be monitored 

The flare and engine emissions will be analysed for the parameters presented in Table 5 and 

assessed against the emission limits values as defined in the Permit. 

Table 5: Landfill Gas Flare and Engine  Emission Monitoring Parameters 

Parameter 
Compliance Limit 

(mg/m3) Flare 

Compliance Limit  

(mg/m3) Engines 1 and 2 

Compliance Limit 

(mg/m3) Engine 3 and 4 

Nitrogen Oxides as (NOx) 150 650 
500 

 

Carbon monoxide (CO) 50 1500 1400 

Total volatile organic 

compounds (VOC’s) 
10 1750 1000 

 

5.6.3 Monitoring frequency 

In line with Table S.3.2 of the permit, monitoring of the emissions from the gas flare and engines will 

be conducted on an annual basis. 

The flare is only required to be monitored when operated in excess of 10% of the time, taken on an 

annual assessment period.  

5.6.4 Reporting of monitoring results 

The test results will be reported in accordance with LFTGN05 and LFTGN08 guidance and will include 

details of the test methods; any variations from standard methods and a tabulated data summary 

including the ambient conditions during sampling. 

Any data obtained considered to be approaching the limit as defined in LFTGN05 and LFTGN 08 will 

be accompanied with information on how uncertainty during future monitoring will be reduced.  If any 

data is assessed as non-compliant, this will be investigated and reported to the Agency with details of 

the actions taken to address the issue. 
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6.0 ACTION PLANS 

6.1 Landfill Gas Emergency Plan 

The engine electronic management system incorporates a telemetry system with 24 hour cover 

provided by the landfill gas plant manager. CLP have a number of portable gas pumping and flaring 

units available for emergency installation. In addition, well installation contractors offer short 

mobilisation turnaround to ensure fast response times to any Permit non-compliance event.   

6.1.1 Emergency Scenarios 

Failure Scenario 1: Loss of Engine - Then flare has sufficient capacity to combust surplus 

landfill gas in the event of the engines being off line. Action will be taken to ensure that the engine 

or engines become operational as soon as is practicable. 

Failure Scenario 2: Loss of Flare - In the event of the flare failing, arrangements will be made 

for the supply of a temporary flare to be installed until the permanent flare is repaired. 

Failure Scenario 3: Gas Blower Failure - In the event of a blower failure, the affected unit would 

be isolated and a replacement blower installed. 

Failure Scenario 4: Loss of Engines and Flare – Total Shutdown - Attempts will be made to 

restart the plant as soon as practicable. As assessment of the likely shutdown duration will be 

made. If the duration of the shutdown is liable to result in significant environmental effects or 

complaints then actions will be taken to obtain alternative means of control eg diesel powered 

standby generators to power the GUP. 

Failure Scenario 5: Fracture of the Gas Main - In the event of a fracture of the gas main, the 

affected section of the pipework will be isolated  so that the ring main can continue to function. 

Pipework will be repaired prior to resumption of normal extraction. 

6.1.2 Inform all Relevant People 

In the event that elevated methane or CO2 concentrations are detected then the SBM, the 

Compliance Advisor will be informed of the borehole name/number and the trigger levels which have 

been breached on an on-going basis.  The CLP Colsterworth Landfill Gas Manager shall be informed 

who will initiate investigations as to the performance of the gas field and GUP.  The Environment 

Agency will be informed  via the FCC notification procedure.  

6.1.3 Verify Consistency of Monitoring Results 

The CA shall confirm that any breach of methane limits is validated by ensuring the test is repeated. If 

the breach is confirmed then the gas extraction system is to be adjusted where possible by the Gas 

Contractor. Where appropriate, the monitoring shall be repeated. 
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Historical and recent gas monitoring data shall be examined. Boreholes that indicate a clear trend of 

exceedance will be re-monitored to verify the results.  If verified, the routine monitoring frequency may 

be increased for the affected and adjacent boreholes. Results of the additional monitoring will be 

forwarded to the EA using the Part B Notification Procedure within the earliest practicable timeframe.  

Monitoring at the increased frequency will continue until the gas concentrations recorded are 

consistently below the action trigger level unless otherwise agreed by the Environment Agency.  

Table 6:  Landfill Gas Action Plan  

Action Level Immediate action by technician 
Action by Site 

Manager 
Subsequent action 

Trend of Trigger or 
action levels 

exceeded 

Move to increased monitoring of the 
boreholes subject to exceedance, and 

adjacent boreholes.  Inform Site Manager 

Environment 
Agency notified 

None 

Methane levels in any 
boreholes exceed 1% 

v/v of the defined 
background 

concentration 

Move to increased monitoring of the 
boreholes subject to exceedance, and 

adjacent boreholes.  Inform Site Manager 

Environment 
Agency notified 

Further investigation and/or 
control measures as agreed 

with the Agency 

 

 

6.1.4 Risk Assessment 

An assessment of whether any on-Site or off-Site buildings/properties are at immediate risk from the 

elevated gas concentrations will be undertaken.  This will comprise an assessment of gas 

concentrations where trigger levels have been exceeded, gas flows, mass emissions and 

consideration of the distances to any buildings within the vicinity of the exceedance. 

If deemed necessary following an assessment of the risk associated with the gas migration, additional 

gas wells or gas boreholes could be installed to improve control of landfill gas. The remedial 

measures will be will be discussed and agreed with the Environment Agency. 

6.1.5 Undertake review of possible causes 

Investigation into possible causes of the gas migration will be undertaken, and will include but not 

restricted to: 

• whether the gas extraction system/gas plant are operating normally; 

• the integrity of the gas extraction system; 

• any recent changes to the gas extraction system/gas plant; 

• an assessment of weather conditions at the times of monitoring, including the evaluation of 
atmospheric pressure, frost or freezing conditions, heavy rainfall; and 

• possible fluctuations of leachate and groundwater levels in the vicinity of the Site. 

 

• the integrity of the gas extraction system, including pipework and all associated headworks and 
values, will be visually inspected for signs of physical failure and possible vandalism; 

• the gas extraction system will be checked for condensate blockages and well failures; and 

• the affected area of the Site will be assessed for signs of gas leakage and vegetation dieback. 
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If the breaches in trigger levels are verified and the cause cannot be easily detectable and rectified 

the Environment Agency will be informed. 

6.1.6 Persistent gas migration 

If no possible cause of gas migration is identified, and if, after an extended period of time gas levels 

show no sign of stabilising the following measures will be considered in consultation with the EA: 

• laboratory sampling of gases and subsequent interpretation to identify the possible source of 
the gas; 

• increased number of boreholes to decrease borehole spacing within affected areas. 

• consideration of additional boreholes further from the landfill to assess possible extent of gas 
migration; 

• extension of the gas extraction system within affected areas; and 

• revision of the landfill gas risk assessment. 

• installation of methane detectors within on and off-Site buildings which are deemed to be at risk 
from gas migration; and 

• installation of other remedial measures  

 

6.2 Landfill Fire Action Plan 

The site is routinely checked for the presence of potential landfill hot spots through visible inspection 

of the site and interpretation of monitoring results (Section 5.2.2). A hot spot may be suspected if a 

number of the following are observed during site inspection and monitoring: 

• substantial settlement over a short period of time; 

• smoke or smoulder emanating from the gas extraction system or landfill; 

• elevated levels of CO – nominally exceeding 100 ppm 

• elevated levels of oxygen greatly exceeding 5%; 

• combustion residue in extraction wells or headers; or 

• increase in gas temperatures in the extraction system and excessive temperatures. 

 

If it is suspected that a fire is present the following procedures will be followed: 

1. The waste mass in and around the hot spot needs to become anaerobic – this will be achieved 

through turning off of main isolation valves, closing all surrounding valves and wells, or completely 

turning off gas extraction in the affected area. 

2. The waste mass in and around the hot spot needs to be cooled – this can be achieved through 

the injection of water or leachate into the waste through existing wells, or if necessary new wells. 

3. The point at which oxygen enters into the waste mass needs to be  identified and sealed – this 

will be achieved through location of all possible points and sealing using engineered clay, 

hydrated bentonite in the case of surface ingress or welded pipework. 

This basic procedure will be followed for all suspected fires and adapted for each individual situation.  
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7.0 AFTERCARE AND COMPLETION PLAN 

The Aftercare and Completion Plan for the Site is defined within the response to Question B2.11 of 

Form IPPC Landfill Part B – Application for a Permit, submitted as part of the PPC Permit application 

documentation. 
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DRAWINGS AND APPENDICES are located within the Colsterworth SMS i.e. 

SharePoint, IMS or SFS 

Drawing 1 Colsterworth Landfill Site - Gas Infrastructure Drawing. 

Drawing 2 Colsterworth Landfill Site – Gas Compound Drawing 

Drawing 3 Environmental Monitoring Plan – Colsterworth landfill site.  
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Appendix B In-Waste Monitoring Schedule 

Appendix C Monitoring and Reporting Procedure and Guidance 
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In-waste landfill gas monitoring protocols 
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Appendix F       Enitial monitoring method statements  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


