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Text adjustments following the change to just one leachate tank and its location 
Some text added to reference the replacement of LCP1A with LCP1B 
Leachate control levels have been revised based on further experience of operating the 
system and the response time of the internal maintenance resource. 
 
 
  



  Colsterworth LMP June 2019 
 

4 
 

1.0 Introduction 
 
Colsterworth Landfill Site is located off Crabtree Road, approximately 1.5km west of the village of 
Colsterworth in Lincolnshire, centred on National Grid Reference (NGR) SK 905 244. 
 
The site, a non-hazardous landfill is underlain by rocks of Jurassic age, comprising the Lincolnshire 
Limestone, Lower Estuarine Series, Northampton Sand Ironstone and Lias Clay. The Middle Lias 
Marlstone beds underlie the Lias Clay at great depth.  
 
The site was originally an ironstone quarry with the Lincolnshire Limestone excavated to reach the 
underlying ironstone. Further excavation of the underlying Lias Clay at the site has deepened the 
initial void created by quarrying to below 90mAOD in preparation for landfilling operations which 
subsequently commenced in 1995. Quarrying is still active to the western sector of the site. 
 
The landfill was developed in a phase manner so as to optimise the use of the minerals and void 
space on site. Currently filling has been undertaken in four phases, with another two phases originally 
planned to be filled as part of future operation which are unlikely to proceed. A summary of the 
development of each phase is outlined below:- 
 
 Phase I: Landfilling in this phase began in 1995 and continued until approximately 1996. It has an 

approximate surface area of 0.5 ha and is covered with a temporary cap and rough grass. This 
area known as Cell is currently being over tipped. The elevation of the base of the phase is 
approximately 103-104mAOD. 

 Phase II: Phase II has an approximate area of 1.6 ha. Filling began in 1996 and continued until 
1999. Cell 2 was over tipped between 2013 and 2017 and the capping was completed in 2019. 
The elevation of the base is 91mAOD. 

 Phase III: Phase III has an area of approximately 1.8 ha and was filled between 1999 and 2001 
and over tipped up to level and subsequently 50% capped in 2015 with the remainder covered by 
a temporary cap. The capping was completed in 2019. The elevation of the base is approximately 
90mAOD. 

 Phase IV: Landfilling of this area began in 2002 and continued to 2015 when it was capped. 
Phase IV comprises an area of 2.8 ha. This elevation of the base is approximately 91mAOD. 

 Phases V and VI: Phases 5 and 6 occupy the western part of the site and is currently the location 
of limestone quarrying activities. The void remaining after quarrying was planned to be used for 
landfilling activities which is now not required.  

 
A bench of Lias Clay 12m wide around the edge of the landfill is at approximately 115mAOD and was 
left to separate the waste mass form the adjacent Northampton Sands and overlying Lincolnshire 
Limestone. The waste had been initially emplaced to the top of the Lias Clay bench around the 
perimeter of the site, doming across the centre of the site up to a level of approximately 120mAOD. 
Subsequently, a side slope lining system has been progressively emplaced above this bench to 
accommodate waste against the side of the site at elevations above the top of the Lias Clay. This 
programme of over tipping of Phases IV through to I continued to 2019 when the capping was 
completed and restoration soils emplaced. 
 
Cells were capped on completion by placing and compacting a 300 mm subgrade layer on top of the 
final waste layer. A 1 mm thick lapped HDPE geomembrane was laid with each section having a 
minimum of 1 m overlap with the adjacent section. The exact specification of the capping detail is 
provided in CQA plans for approval by the Environment Agency prior to capping taking place and 
subsequently validated in EA approved reports. 
 
1.1 Report Objectives 
 
This leachate management plan is the 4th (2019) revision of the original Golder plan written to satisfy 
Improvement Conditions 6a and 6b. These ICs involved proposals for and the installation of additional 
leachate monitoring wells, and replacement well: LCP4A which have been in place since 2008.  
Two replacement wells Cell 3_R sump and LCP1B have since been installed in 2015 and 2019 
respectively and are used for extraction, compliance monitoring and sampling. 
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The minimisation of leachate generation and the management and control of leachate in accordance 
with the requirements of the Environmental Permit are integral elements of the risk management 
measures that are incorporated into the operation of the site. This document aims to provide a 
summary of the actions to be undertaken to manage leachate at the site, including criteria to be met 
and actions required dependent upon abnormal leachate levels recorded. 
 
This Leachate Management Plan should be read in conjunction with the following documents: 
 

 Colsterworth Emergency Management Plan  
 Environmental Monitoring Procedures and Guidance (Appendix 2) 
 Breach Notification Procedure and Guidance (Appendix 3) 
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2.0 Leachate Management System 
 
Site engineering design provides the main leachate management control at Colsterworth Landfill. The 
basic aim is to control leachate generation to acceptable levels so as to encourage the stabilisation of 
the waste mass whilst not accumulating excessive excess volumes of leachate.  Other facilities 
provided are the provision and maintenance of suitable leachate collection, abstraction and monitoring 
infrastructure. In addition the site is provided with leachate pumping, storage and disposal facilities.  
 
A summary of the basis for the construction of each phase of operations at the site is set out as Table 
1. 
 
Table 1: Cell Construction 
 

Phase Cell Basal Liner Basal Drainage Status 

Phase I 1 33-56m of in situ clay 
300mm freely draining layer facilitating to a 300 
mm HDPE carrier pipe. 

Complete with 
engineered cap under 
validated CQA 

Phase II 2 33-56m of in situ clay 
300mm freely draining layer facilitating to a 300 
mm HDPE carrier pipe. 

Complete with engineered 
cap under validated CQA 

Phase III 3 33-56m of in situ clay 
300mm freely draining layer facilitating to a 300 
mm HDPE carrier pipe. 

Complete with engineered 
cap under validated CQA 

Phase IV 4 33-56m of in situ clay 
300mm freely draining layer facilitating to a 300 
mm HDPE carrier pipe. 

Complete with engineered 
cap under validated CQA 

 
 
2.1 Control of Water Ingress 
 
Landfilling operations were phased to minimise the generation of leachate using water balance 
techniques to determine the optimum sequence of waste placement. The water balance is calculated 
based on the rate of waste input, the absorptive capacity of the waste and the infiltration rate. These 
calculations were presented as part of the Permit Application. 
 
The site was engineered in such a way that surface water is separated from waste and then shed from 
capped areas into the off-site surface water management systems. A revised surface water 
management scheme has been included as part of the site capping project. 
 
2.2 Leachate Well Infrastructure 
 
Table 2 below summarises the existing leachate monitoring and abstraction points at Colsterworth 
Landfill Site. At the current time, there are pumps installed into each abstraction and monitoring well. 
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Table 2: Leachate Infrastructure 
 

 Cell Point ID Type Design Pump AOD base Comment 

Phase 
I 

1 

LCP1B 
Retro-drill 

2019 
Abstraction Yes 103.4 

CQA validation report. 3m of 
slots at the base with the 
remainder being plain pipework 

LMP1A 
Retro-drill in 

2008 
Monitoring Yes 103.42 

Environmental Consulting: 
drilled to waste & does not 
contact basal drainage. 3.15m 
slotted, 18.6m plain. 

LMP1B 
Retro-drill in 

2008 
Monitoring Yes 103.39 

Environmental Consulting: 
drilled to waste & does not 
contact basal drainage. 3.15 
slotted, 18.6m plain. 

LCPNW 
Retro-drill in 

2012 
Monitoring Yes 114.9 

Terraconsult: to sidewall gravel 
drainage. 3m of slotted, 3m of 
plain. 

Phase 
II 

2 

LCP2A 
Retro-drill 

2007 
Abstraction Yes 91.06 

Complete when obstruction hit: 
Golders. ~10% Perf. 3m slotted, 
22m plain. 

LMP2A 
Retro-drill in 

2008 
Monitoring Yes 90.16 

Environmental Consulting, 
drilled to clay. ~45% perf. 
16.3m slotted, 18.17m plain. 

LMP2B 
Retro-drill in 

2008 
Monitoring Yes 89.98 

Environmental Consulting, 
drilled to clay. ~45% perf. 
16.35m slotted, 20.35m plain. 

Phase 
III 

3 

Cell 
3_Sump R

Retro rill in 
2010 

assumed 
Abstraction Yes 91.69 

Base from monitoring data. No 
info 

LCP3A 
Retro drill in 

2015 
Abstraction  Yes 90.25 

Stratus Environmental 
WR7208/5/01 May 2015 

LMP3A 
Retro-drill in 

2008 
Monitoring Yes 90.11 

Environmental Consulting, 
drilled to clay. 15.5m slotted, 
20.3m plain. 

LMP3B 
Retro-drill in 

2008 
Monitoring Yes 90.61 

Environmental Consulting, 
drilled to clay. 15.7m slotted, 
18.9m plain. 

Phase 
IV 

4 

LCP4A 
Retro-drill in 

2008 
Abstraction Yes 90.30 

Environmental Consulting found 
gravel then to clay. 6m slotted, 
27.8m plain. 

LMP4A 
Retro-drill in 

2008 
Monitoring Yes 90.20 

Environmental Consulting, 
drilled to clay. 1.5m slotted, 
18.2m plain. 

LMP4B 
Retro-drill in 

2008 
Monitoring Yes 87.50 

Environmental Consulting, 
drilled to clay. 15.5m slotted, 
17.2m plain. 

LCPNE 
Retro-drill in 

2012 
Monitoring Yes 114.80 

Terraconsult: to sidewall gravel 
drain – 3m slotted, 5.09m plain. 

LCPSE 
Retro-drill in 

2012 
Monitoring Yes 114.83 

Terraconsult: to sidewall gravel 
drain – 3m slotted, 4.1m plain. 

 
 

2.3 Retro-drilled Installations – Limitations 
 
For sites that have lost existing leachate chambers such as Colsterworth, retro-drilling of replacement 
chambers was used by installing into the sites constructed basal drainage at its lowest point using 
incremental drilling techniques.  
 
Chambers are constructed with a short basal section that is perforated and the remaining upper 
section with no perforations and are designed to report the effective head of leachate acting above a 
specific depth. Chambers that are connected to the drainage layer and used for leachate head 
compliance monitoring are constructed in this way so that the head acting on the basal drainage and 
containment levels are monitored.  
 
Chambers that are constructed with a short upper section (typically from 2m below cap level to ground 
level) that is not perforated and the remaining lower sections all perforated and are designed to report 
the presence of leachate at any point throughout the depth of waste that they intersect and are more 
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commonly used to collect leachate for pumping rather than as compliance monitoring points. Other 
than Cell 3sump(R) which is not a compliance point, there are no wells of this type at Colsterworth. 
 
2.4 Leachate Extraction 
  
Leachate will be removed from each cell by pumping using submersible pumps installed within the 
leachate collection/extraction wells and, if necessary, the leachate monitoring points. While leachate 
storage is discussed separately within Section 2.5, in practice it must be recognised that the design 
and management is regarded as a single system.  
 
The pumps and associated collection systems satisfy a number of well documented design criteria for 
them to be suitable and are now an FCC standard. At Colsterworth, a pneumatic pump system has 
been installed which affords the following benefits: 
 
 The pump is float-activated and cycles when full and therefore only uses air on demand 
 The air supply is regulated to each pump thereby optimising energy efficiency. 
 The pump can be left down a leachate well for long periods of time, 
 As the pumping rate is relatively low, silting of the leachate chamber is reduced. 
 The pump can allow solids to pass up to 4mm in diameter. 
 A service generally consists of cleaning and replacement of wearing parts if necessary; 
 The pump is exceptionally resistant to the corrosive nature of the leachate and condensate.  
 
The pumping rate is dependent on a number of factors including:  
 
 The depth of liquid in the well; 
 Liquid recharge rate in the well; 
 The air pressure; 
 The pressure differential i.e. the difference between the actual system air pressure and the losses 

incurred due to total static head plus frictional loss. For e.g. if the air pressure at a well is 7 Bar-g 
and the well is 40m deep (40m = 4bar), then there is approximately 3 Bar pressure available to 
pump.  If the discharge pipeline rises a further 10m and frictional loss accounts for another 1 Bar, 
the total available air pressure to maintain pumping is reduced to 1 Bar. 

 
2.4.1 Leachate Pipework in Operational Areas 
 
The leachate pipework routes serving operational cells may hinder the movement of site machinery 
and waste carrier vehicles, meaning pipework may have to be disconnected, however as the site is 
fully capped then this section is not relevant. 
 
2.5 Leachate Handling, Storage and Disposal 
 
ICOP guidance for handling and storage of leachate include both engineering; procedural control and 
containment methods and provides the current best practice for leachate handling, storage, and 
disposal. The systems provided at Colsterworth are described below. 

2.5.1 Leachate Handling 
 
Extracted Leachate is collected into one bunded leachate storage tanks sited towards the north east 
of the site and close to the main gate and in a location selected to simplify logistics and to protect 
underlying groundwater and surface water from small fugitive emissions. Materials of construction are 
for corrosion resistance and procedural controls are established for equipment supply, maintenance, 
delivery of leachate and the emergency action responses. Additional criteria that have been 
considered are as follows: 
 Tanks need to be accessed by articulated tankers and provide an adequate turning circle 
 Located as far as practicable from sensitive receptors such as unmade ground and water courses 
 Spillage clean up materials are available on site 
 All spillages and potential spillages are reported to the Site Manager 
 The loading area is located so as to prevent accidental collision damage 
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 The sites Environmental aspects and impacts register determines the suitability of the facility by 
assessing the risk potential and identifying the mitigating factors in place and those identified for 
improvement. 

 
2.5.2 Leachate Storage 
  
Best practice for leachate storage is focused upon the principal environmental risks posed, including 
the generation of odour and liquid leaks into surface water and groundwater. The Colsterworth 
installation risks are determined within the Environmental Aspects Register but in summary, the 
following are included as best practice, 
 
 Materials of construction for tanks, pipework, fittings and valves are deemed suitable for leachate 
 Secondary containment is installed as tank bunding 
 Closed top tanks are used to prevent odours 
 Process control systems are in place to prevent overfilling of tanks and bunds 
 Tanker overfilling is prevented by utilising controls incorporated in the use of a modern tanker 

fleet operated by a specialist supplier 
 Fill rates and offloading are monitored using indicators displaying both locally and remotely via the 

Nortec ihost webrowser application. 
 
Extracted leachate is pumped to one 50m3 bunded steel leachate storage tank fitted with level 
sensing and control devices to prevent overtopping by inhibiting compressed air supply to the pumps 
when high levels are reached. Leachate pumping is therefore automated so that it occurs only when 
there is an outlet such as the unfilled capacity of the tanks. 
 
Specific criteria relevant to the design of the Colsterworth storage tank have been identified as have 
the criticality of the control system required to prevent system failures. 
 
 The tank is of sufficient capacity to fulfil the design function 
 The tank is constructed of materials that are unlikely to be corroded in contact with leachate and 

mild steel with a wall thickness of a minimum of 2mm held within a bund of similar materials is 
considered adequate to minimise corrosion sufficiently 

 The tank is bunded to 110% of its capacity and enabled to accept spilt and or leaking leachate 
whilst shedding rainfall away from the bunded containment 

 Tank is fitted with permanent and secured access ladders to access the top of the tank 
 All inlets and outlets of the tank are located within the bunded area or on spill trays. 
 All manual valves associated with the tank are capable of being securely locked to prevent 

unauthorised tampering 
 Sampling points are provided so that a representative sample can be obtained. 
 A “fail to close” valve actuated valve set to close when the tank is full prevents overfilling 
 A primary level device is fitted to close the actuated inlet valve and shut off the motive force to the 

field pumping system when the tank is full. Similarly, this is reversed when the tank is not full. 
 A secondary, fail safe high level control device in the form of a float switch within the bund which 

will shut down the pumping system and isolate the tank should the leachate level exceed the 
primary high level control level. 

 Anti-syphon breaker is fitted to prevent spillage if the outlet valve was to fail 
 A anti-driver away tanker connection fitting is in place that would fail safe in the event of a tanker 

drive away whilst still connected 
 Tank telemetry is in place to remotely track and manage level trends and control the logistics 

operations 
 Tanker loading risk assessments and safe working procedure / methodology is in place 
 
In the event that the leachate holding tanks overfill, the action plan and procedures detailed within the 
Emergency Management Plan shall be followed. 
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2.5.3 Leachate Disposal 
 
Leachate disposal volumes are determined by the budgeting process routinely reviewed and 
amended on a monthly basis based on non-financial activities such as variable rainfall. A weekly 
tanker schedule is issued to the haulier and disposer for action with leachate from Colsterworth 
Landfill normally transported by Billie Bowie, the preferred supplier, to Stoke Bardolph WWTW. 
 

2.6 System Inspection and Maintenance Procedures 
 

The responsibility for system maintenance lies with the Site Business Manager. The inspection and 
Maintenance activities will include the following; 

 Monthly inspection of leachate chambers and infrastructure for evidence of damage and the 
repair of damaged items to ensure that the integrity of system is maintained; 

 Removal of leachate abstraction pumps at the recommended intervals for cleaning inspection, 
maintenance and repair as and when required; 

 Monthly inspection of leachate carrier pipework for evidence of damage and leaks; 
 Quarterly FID surveys to determine the condition of seals and gaskets 
 Annual assessment of basal mAOD levels 
 Records of inspections will be recorded within the SMS. 
 Availability of pump contractors within 24 hours for emergencies 
 Servicing of the compressor every 2,000 hours or annually whichever is the soonest and pressure 

testing every 26 months. Visual checks are also undertaken with records stored in the installation 
log.  

 Daily air compressor air supply checks are undertaken 
 
Where available, appropriate CQA documentation of the relevant elements is maintained centrally. 
Further construction detail records of the leachate pumping and monitoring structures include as a 
minimum the following information; 
 
 Chamber identification number, location co-ordinates and relevant as-built drawing number 

reference. 
 Chamber construction details (cross-section). 
 Basal Level referenced to mAOD  
 Top Datum (from where monitoring levels are taken) referenced to mAOD and to a date.  
 
When failures of any part of the site leachate collection infrastructure are found they are remediated as 
quickly as possible. The most common form of failure is blockage or collapse of leachate pumping or 
monitoring structures that is identified by comparison of the accessible basal elevation against the as-
constructed depth.  
 
Knowledge of the elevation and construction of the base of the site is important for calculation of the 
head of leachate present above the base of the site. For sites where compliance is regulated on this 
data the AOD base record is essential. Knowledge of which chambers control leachate in which areas 
of the site and also an understanding of which chambers re-charge at high rates is also helpful in 
deciding which areas are critical to leachate level control.  
 
Should blockages be discovered in collection or monitoring infrastructures several techniques are 
available to remediate these problems, including the removal of silts, sludge’s and rubble blocking 
bases of chambers, removal of large objects such as abandoned pumps or collapsed re-enforcement 
rings, reforming of collapsed chamber sleeves using piling techniques or re-lining of partially collapsed 
chambers however where collection and monitoring wells are lost then retro-drilling of replacement 
chambers is undertaken with extreme caution. Knowledge of the depth to base of the site at the point 
where retro-drilling is to take place is important so as to avoid breaching site containment by 
puncturing the base of the site with over deep installations. “Agreement of drill depth” control forms are 
used by the Engineering team to determine the correct drill depths. 
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3.0 Monitoring and Action Plans 
 
The leachate monitoring system will: 
 
 Determine the head and level of leachate and its water quality in each cell;  
 Help determine the stage of waste decomposition;  
 Determine appropriate leachate management measures; 
 Ensure that due reference is given to control criteria and trigger levels; and 
 Identify when relevant completion criteria are satisfied. 
 
The current location of the abstraction and monitoring wells is presented on the Environmental 
Monitoring Plan included as Appendix 1 and the identity and monitoring frequency in the monitoring 
schedule provided in Appendix 4 however these documents should be referenced from the electronic 
SMS (SharePoint) as they are periodically updated. 
 
3.1 Leachate Level Monitoring 
 
Monitoring of leachate levels for compliance purposes is required on a quarterly basis in accordance 
with Table S3.1 of the Permit and shall be maintained lower than 109mAOD and reproduced below in 
Table 3. Control levels are defined within the monitorpro database to warn of rising levels. For 
management purposes, the levels are actually determined on at least a monthly basis. 
 
Levels determined after the 72 hours pump suspension period are to be measured on an annual basis 
from cells that do not conform to the one extraction and 2 unpumped LMP standard. 
 
3.1.1 Leachate Trigger Levels 
 
Trigger levels are specific compliance levels defined as criteria at which potential adverse 
environmental effects could be observed and breaches of the permit have occurred. Such effects 
would be consistent with leachate levels at the site exceeding those used in the HRA in the 
assessment of ‘normal’ operating conditions at the site. Trigger levels for the site are detailed within 
Table S3.1 of the Permit and reproduced in Table 3 below along with the “control” limits in place for 
management purposes. 
 
Table 3: Leachate control and trigger levels 

 
Area/well Control Level Trigger Level 
LCP1A 
LMP1A 
LMP1B 

108.5 mAOD 

109mAOD 

LCP2A 
LMP2A 
LMP2B 
LCP3A 
LMP3A 
LMP3B 
LCP4 

LMP4A 
LMP4B 

108.0 mAOD 

 
The following contingency action plans are in place for breaching a limit: 

3.1.2 Control and Trigger Level Contingency Action Plan 
 
In the event of an exceedance of the Control Level, the following actions shall be undertaken;  

 The Site Business Manager (SBM) and Compliance Advisor (CA) shall be informed 
 Investigate the pump within the relevant extraction well to determine if the pump is functioning by 

examining and reviewing of leachate monitoring data, levels and pulse counter readings.  
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 Investigate the operability of the compressor unit and holding tank to ensure all are operational. 
 Contact the leachate pump maintenance team or contractor should the pump continue to fail for 

attention. 
 Redip the well to ensure the outcomes of the attention are positive 

 
In the event of an exceedance of the Trigger Level, the following actions shall be undertaken; 

 The Site Business Manager (SBM) and Compliance Advisor (CA) shall be informed 
 The Environment Agency shall be notified via the agreed notification methodology. See procedure 

IMSPRO17 and Guidance IMSUG15 in appendix 3.  
 Review existing monitoring information on level, pump efficiency and flows. 
 Initiate compressor, pump, pipework investigation and repair / replace 
 Review pump inspection, check and service frequencies, implement actions including review of the 

control levels to prevent future breaches 
 If breach persists, inform the Environment Agency by a Schedule 5 Part B update. 
 Review the assumptions incorporated into the site conceptual model. 
 Review existing hydrogeological risk assessments. 
 If risks are unacceptable, set in place procedures for implementing corrective measures in 

consultation with or required by the Agency. 
 
In the event of leachate levels being confirmed as exceeding the limit, the likely outcome of any 
investigations will be to exchange a failed pump, replace failed pipework, repaired failed air supply or 
increase the rate of leachate extraction from the site by escalating the approved tankering budget for 
the month. Consideration will be given to the need to install additional leachate extraction pumps and 
installation of pumps with greater pump rates or operating to an alternative technique. 

 
3.1.3 Pulse Counters 
 
The Pulse Counter is used to determine the total flow of leachate from a leachate well and is integral 
to each pump installation. The counter is installed in the air supply line at the well head and as the 
pump cycles, the counter senses the drop in air pressure that indicates the pump has cycled. The 
number of cycles is multiplied by the internal volume of the specific pump which is 0.7 litres for a 
standard VP4 to calculate the flow rate. 
 
Pulse counter readings are taken when leachate level monitoring is undertaken. If the pulse counter 
has not moved, or moved very little since the previous reading, an assessment of the level data is to 
be undertaken to ensure the pump is functioning correctly and levels variation is as expected.  If the 
pump is found to be working, a work request is made to the maintenance team to arrange 
replacement. If the pump is found to have also failed, the SBM/CA is to be informed and the 
maintenance team will action the replacement. 
 
3.1.4 Checking of leachate pumps 
 

The pump should be checked regularly to ensure that it remains operational by assessing the pump 
efficiency by data assessment. The maintenance team undertake field checks and workshop checks 
not covered here to ascertain the status. 

3.1.5 Monitoring Methodology 
 
Monitoring will be carried out by an Environmental Monitoring technician, in accordance with the 
procedure and guidance outlined in IMS-PRO-052 and IMS-UG-017 supported by Enitial’s method 
statement which are included in the Appendices. 

3.1.6 Data Management and Reporting  
 
Data will be managed and reported in accordance with the procedure and guidance outlined in IMS-
PRO-052 and IMS-UG-017 supported by Enitial’s method statement which are included in the 
Appendices. 
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3.1.7 Quality Assurance 
 
Leachate monitoring and sampling at Colsterworth will be undertaken in accordance with the 
procedure and guidance outlined in IMS-PRO-052 and IMS-UG-017 and to the Monitoring schedule 
provided in Appendix 4 at the locations defined in the Environmental Monitoring Plan provided in 
Appendix 1 supported by Enitial’s method statement which are included in Appendix 5. 
 

3.2 Leachate Sampling 
 
Leachate is now sampled from each cell on an annual basis as the site is fully capped. Enitial take the 
samples in accordance with their standard procedures and submit them to the contract laboratory for 
analysis in accordance with the permit requirements. 
 
The quality of leachate is assessed within the Annual Environmental Monitoring Review and the HRA 
review undertaken by the Compliance Advisor. 

 

4.0 Leachate Compliance 
 
4.1 Calculation of Excess Leachate  
 
The leachate volume is calculated for each cell at Colsterworth landfill on a monthly basis by 
assessing recently available leachate level data for each cell.  The level in each cell is multiplied by 
the area, in m2, for the cell in question at various heights. These volumes will then be converted to an 
equivalent volume of free leachate in the available pores between solid waste particles. The 
calculation is run using a variety of waste porosities between 5% and 12%1 of the total waste volume 
in question so that a sensitivity matrix can be constructed.  The formula used to calculate excess 
leachate volume is complex and is not presented here. 
 
4.2 Excess Leachate at Colsterworth 
 
The excess free leachate across the site is calculated on a monthly basis using average leachate 
levels at 10% porosity. The average excess free leachate at site at the end of May 2019 was 
calculated at zero. 
 
4.3 Compliance Targets 
 
Leachate compliance at Colsterworth is being maintained at 100% since the completion of a 
compliance action plan and by operating a number of good management controls described within 
this Leachate Management Plan 
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Appendix 1: Environmental Monitoring Plan 
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Appendix 2: Environmental Monitoring Procedure and Guidance 
These documents are not valid outside of the SMS so this LMP refers the reader to the Site 
Management System / FCC audited procedures and guidance. 
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Appendix 3: Breach Notification Procedure and Guidance 
These documents are not valid outside of the SMS so this LMP refers the reader to the Site 
Management System / FCC audited procedures and guidance. 
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Appendix 4 Environmental Monitoring Schedule 
  



Author: Glen Butcher

Interval Notes Monitoring Type Sample Points
Total no. of 
sampling 

points

Monitoring 
Determinands

Analysis
Sampling 

Determinands

SW Lagoon Water level gauge 1 water level

Leachate wells
LCP1A, LMP1A, LMP1B, LCP2A, LMP2A, LMP2B, LCP3A, LMP3A, LMP3B, 
LCP4A, LMP4A, LMP4B.

12 DTL, Pulse Count -

leachate pipework
Cell 1 PIR blue, Cell 2 PIR green, Cell 3 PIR grey, Cell 4 PIR yellow, LCPNE 
PIR pink

5
Walk the leachate lines from well to 
tanks. Comment on observations of 
damage, crushing, leaks

Total for weekly visit 18

Surface Water Discharge  Header Lagoon, Discharge Lagoons 3, SW Lagoon 3 EC, visible oils & grease, Sample pH, EC. Cl, Amm:N, SS CLSDISM

Surface Water Discharge SWN, SWS, 2 EC, visible oils & grease, Sample pH, EC. Cl, Amm:N, SS
CLSDISM * bottles to be sent on 

request only

SW Lagoon Water level gauge 1 water level -

leachate pipework
Cell 1 PIR blue, Cell 2 PIR green, Cell 3 PIR grey, Cell 4 PIR yellow, LCPNE 
PIR pink

5
Walk the leachate lines from well to 
tanks. Comment on observations of 
damage, crushing, leaks

Leachate Levels 
LCP1A, LMP1A, LMP1B, LCP2A, LMP2A, LMP2B, LCP3A, LMP3A, LMP3B, 
LCP4A, LMP4A, LMP4B.

12 DTL, DTB, Pulse Count -

Leachate other wells Cell 3 SumpR, North Sump, LCPNW, LCPSE, LCPNE 5 DTL, DTB, Pulse Count -

Other wells variable 6 Pulse count readings -

Gas Only Perimeter Boreholes
BH7/93, BH8/93, BHC/94, BHD/94dp, BH8/91, BH13/93, BH1/90, BH7/90, 
BH5/90, BH3/90, BH01/04, BH01/15, BH02/15 BH03/15, BH04/15

15 Gas Comp inc balance gas -

Total for monthly visit 49

Gas as 
below

Upgradient Groundwaters BH07/01, BH07/02, BH07/03, BH06/09, BH07/09, BH08/09 6 DTL, DTB, Sample pH, EC. Cl, Cd, Amm:N, mecoprop CLSGWQ

Gas as 
below

Downgradient Groundwaters
BH02/09, BH03/09, BH04/09, BH5/09, BH3/90, BH01/04, BH01/09, 
BH05/90

8 DTL, DTB, Sample pH, EC. Cl, Cd, Amm:N, mecoprop CLSGWQ

Surface Water Discharge  Header Lagoon, Discharge Lagoons 3, SW Lagoon 3 EC, visible oils & grease, Sample pH, EC. Cl, Amm:N, SS CLSDISM

Surface Water Discharge SWN, SWS, 2 EC, visible oils & grease, Sample pH, EC. Cl, Amm:N, SS
CLSDISM * bottles to be sent on 

request only

SW Lagoon Water level gauge 1 water level -

leachate pipework
Cell 1 PIR blue, Cell 2 PIR green, Cell 3 PIR grey, Cell 4 PIR yellow, LCPNE 
PIR pink

5
Walk the leachate lines from well to 
tanks. Comment on observations of 
damage, crushing, leaks

Leachate other wells Cell 3 SumpR, North Sump, LCPNW, LCPSE, LCPNE 5 DTL, DTB, Pulse Count -

Other wells variable 6 Pulse count readings

Perimeter Boreholes
BH7/93, BH8/93, BHC/94, BHD/94dp, BH8/91, BH13/93, BH1/90, BH7/90, 
BH5/90, BH3/90, BH01/04, BH01/15, BH02/15 BH03/15, BH04/15

15 Gas Comp inc balance gas -

Fugitive Emissions - FID Infrastructure FID (well heads, monitoring points etc ) Flamm. gas (ppm), Field Log -

Total for quarterly visit 51

Gas as 
below

Upgradient Groundwaters BH07/01, BH07/02, BH07/03, BH06/09, BH07/09, BH08/09 6 DTL, DTB, Sample
pH, EC. Alkalinity, Cl, SO4, Ca, Mg, Na, 
K, Ni, Cr, Cd, Cu, Pb, Zn, Mn, Fe, 
Amm:N, mecoprop

CLSGWA

Gas as 
below

Downgradient Groundwaters
BH02/09, BH03/09, BH04/09, BH5/09, BH3/90, BH01/04, BH01/09, 
BH05/90

8 DTL, DTB, Sample
pH, EC. Alkalinity, Cl, SO4, Ca, Mg, Na, 
K, Ni, Cr, Cd, Cu, Pb, Zn, Mn, Fe, 
Amm:N, mecoprop

CLSGWA

Surface Water Discharge  Header Lagoon, Discharge Lagoons 3, SW Lagoon 3 EC, visible oils & grease, Sample pH, EC. Cl, Amm:N, SS CLSDISM

Surface Water Discharge SWN, SWS, 2 EC, visible oils & grease, Sample pH, EC. Cl, Amm:N, SS
CLSDISM * bottles to be sent on 

request only

SW Lagoon Water level gauge 1 water level -

Leachate Tank Leachate Tank 1 Sample
pH, EC. Alkalinity, Cl, SO4, Ca, Mg, Na, 
K, Ni, Cr, Cd, Cu, Pb, Zn, Mn, Fe, 
Amm:N, COD, BOD, Arsenic

CLSLT

leachate pipework
Cell 1 PIR blue, Cell 2 PIR green, Cell 3 PIR grey, Cell 4 PIR yellow, LCPNE 
PIR pink

5
Walk the leachate lines from well to 
tanks. Comment on observations of 
damage, crushing, leaks

Leachate Pump Suspensions  
after 72 hours

LCP1A, LMP1A, LMP1B, LCP2A, LMP2A, LMP2B, LCP3A, LMP3A, LMP3B, 
LCP4A, LMP4A, LMP4B

12 DTL, DTB, Pulse Count -

Leachate in Non operational areas 
Cells with fully engineered cap

LCP1A, LCP2A, LCP3A, LCP4A 4 Sample, temperature

pH, EC. Alkalinity, Cl, SO4, Ca, Mg, Na, 
K, Ni, Cr, Cd, Cu, Pb, Zn, Mn, Fe, 
Amm:N, COD, BOD, mecoprop, 
Arsenic

CLSNonOPLA

Leachate other wells Cell 3 SumpR, North Sump, LCPNW, LCPSE, LCPNE 5 DTL, DTB, Pulse Count -

Other wells variable 6 Pulse count readings

Perimeter Boreholes
BH7/93, BH8/93, BHC/94, BHD/94dp, BH8/91, BH13/93, BH1/90, BH7/90, 
BH5/90, BH3/90, BH01/04, BH01/15, BH02/15 BH03/15, BH04/15

15 Gas Comp inc balance gas -

Fugitive emissions - FID Transects & infrastructure
concentrations at each transect & 
infrastructure point

-

Fugitive Emissions - Flux Box
As agreed with EA - Location dependant on the results of the FID Survey. 
Requirements to be confirmed by  FCC.

Average Methane Flux (mg/m2/second), 
Field Log

-

Total for annual visit 68

ev
er

y 
2 

ye
ar

s 
(J

an
 1

9,
 J

an
 

21
 e

tc
)

Groundwaters BH01/04, BH01/09, BH02/09, BH03/09, BH04/09, BH05/09, BH3/90 7 DTL, DTB, Sample

pH, EC. Alkalinity, Cl, SO4, Ca, Mg, Na, 
K, Ni, Cr, Cd, Cu, Pb, Zn, Mn, Fe, 
Amm:N, mecoprop, Arsenic, benzene, 
cyanide, dichlorbenil, dichlorprop, 
naphthalene, phenol, 1,2,4-
trimethylbenzene, 1,4-dichlorobenzene, 
cis-1,2-dichloroethene, ethyul benzene, 
o-xylene, m,p-xylene, toluene, 1,2,4,5-
tetrachlorobenzene, pp-DDD

CLSGWBA

The every two yearly sampling to be undertaken during the annual work and in addition to it 7
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Appendix 5: Enitial Method statements 
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Method Statement - Leachate Level Monitoring and Sampling 

 
 
1.  Introduction 
 
This method statement has been prepared to cover the activity of leachate level 
monitoring and sampling. It should be read in conjunction with the risk assessment 
for leachate level monitoring and sampling. 
 
The sampling and level monitoring of waters from within the landfill is undertaken 
on a routine basis.  This is to determine the state of degradation of the waste and 
also to determine the potential of the leachate as a possible pollutant to the 
surrounding environment.  These samples are then tested for a range of 
parameters on site, using portable instrumentation.  Laboratory analysis is then 
conducted to verify these readings and usually to test for a wider range of 
determinants. 
 
enitial’s Method Statements have evolved over recent years and are based on 
industry best practice, together with legislation and guidance from various 
sources. Feedback gathered from our customers and the Environment Agency 
via waste management licence and permit audits has also been incorporated. 
 
The Dangerous Substances and Explosive Atmosphere Regulations (DSEAR) 2002 
require operators to have systems in place to reduce or mitigate the risk of an 
explosive atmosphere forming and where it does to eliminate or reduce the risk of 
personal injury or harm to an acceptable level.  The ESA Industry Codes of 
Practice (ICoPs) have been reviewed during the writing of this method statement 
and relevant information has been incorporated where appropriate. 
 
Before work can take place, the DSEAR site zoning plan must be consulted.  Be 
aware of any operational changes that may alter the zoning rating of the 
working area e.g. contractors on site, changes in the gas well system or if the 
work being undertaken alters the zoning. 
 
2.  Description 
 
Leachate level monitoring is routinely undertaken on a weekly/monthly basis in 
compliance with the relevant monitoring schedules/Environment Permits.  Any 
samples obtained are couriered to a pre-arranged laboratory and the results 
obtained are verified for accuracy by a competent person before being sent to 
the client.   
 
3. Sampling Bottles 
 
3.1 Preregistered Sampling Bottles 
 
If sampling bottles are available prior to the sampling visit, check the associated 
paper work, such as the chain of custody and/or the job file, to ensure the 
correct bottles have been supplied, and are accurately and securely labelled. If 
bottles are delivered direct to site this should be carried out prior to commencing 



75 MS_Leachate_Mon_2019.v1                                                                                                                  
 

Approved by: SD 2 of 9 Reviewed: January 2019 
  Review date: January 2020 

work. Any errors should be immediately notified to the project manager or 
analyst. Ensure you have a copy of any instructions provided by the laboratory 
for filling the bottles. 
 
3.2 Non Registered Sampling Bottles 
 
Ensure that the correct type and quantity of bottles are taken for the appropriate 
analytical suite. Where there is any doubt seek confirmation from the relevant 
data analyst or account manager. The use of incorrect bottles may result in 
invalid samples being taken. This information will be available within the relevant 
job file. 
 
3.3 Bottle Filling 
 
Ensure you are aware of the correct procedure to fill each type of bottle and 
whether additional sample preservation such as the addition of fixatives is 
required. Ensure you have a copy of any instructions provided by the laboratory 
for filling the bottles or see enitial’s procedure for bottle filling. 
 
3.4        Prevention Of Cross Contamination 
 
The Procedure for prevention of cross contamination shall be followed at all 
times.  
If at any time you know or suspect that contamination has occurred, discard the 
sample and repeat the sampling. If re-sampling is not possible note this in your 
field notes.  
 
4.  Pre-Monitoring Procedures 
 
4.1 Pre-site Visit Preparation 
 
• Check to ensure that all the correct personal protective equipment (PPE) is 

available and is worn at the appropriate time.  The PPE must be in good 
order. 

• Check the location of the site and the precise location of the leachate wells. 
• Ensure that your vehicle is in good and safe working condition and suitably 

clean and organised to minimise the risk of sample contamination in 
accordance with the Procedure for prevention of cross contamination. Fuel 
cans must not be stored next to monitoring/sampling equipment 

• Obtain any necessary keys/equipment to enter site safely and to gain safe 
entry to all of the monitoring facilities. 

• Check that dedicated leachate dip meters, bailers and field testing kits are in 
good working order. 

• Make sure that the results of any risk or CoSHH assessments applicable to this 
activity have been taken into account. 

• Check for any site/company specific documentation that may be required 
for work to begin, such as site inductions and permit to work documents. If this 
in not in place, contact the client prior to the site monitoring/sampling  visit in 
order to bring this information up to date, if necessary 

• It may be necessary to contact the site prior to the visit to assess the likelihood 
of access to the sampling points.   
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• Ensure all analytical instrumentation for in-situ determination of temperature, 
pH, and electrical conductivity are in working order and calibrate with the 
appropriate solutions, where necessary. Report any issues to the equipment 
facilitator. 

• Any instrument that is faulty or showing erroneous readings should be 
removed from daily use until either repaired or recalibrated. 

• Collect an appropriate number of sample bottles (sterilised with lids), 
remembering to take spares. 

• Ensure the correct type of bottle is taken for the appropriate suite of analysis 
(plastic and/or glass). 

 
4.2 On-Site Pre-Sampling Checks 
 
• Put on the appropriate personal protective equipment, wearing disposable 

gloves at all times whilst sampling/monitoring.  
• Landfill gas is potentially toxic due to the potential presence of a number of 

substances including carbon monoxide and hydrogen sulphide, 
consequently a multi gas alarm should be worn (as close to the wearer’s 
mouth as possible).  Refer to enitial’s landfill gas and personal gas alarms 
document for further information. 

• Landfill gas can accumulate in enclosed spaces or topographical depressions 
and especially in sheltered areas where there is little wind. The principle 
asphyxiation risk is associated with depleted oxygen and/or accumulations of 
carbon dioxide. 

• Asphyxiation can occur in enclosed spaces if the breathing zones air mixture 
contains <18%v/v oxygen. Carbon dioxide gas has a density greater than 
atmospheric air and therefore can pond in hollows, depressions and confined 
spaces where conditions allow. Whilst the task is being undertaken 
consideration must be given to if and when confined space is a risk – it may 
be something as simple as climbing down into a well in a depression.  If in 
doubt contact your line manager or account manager for advice and/or 
don’t take any risks. 

• Anti-static clothing (particularly footwear, which is enitial standard issue) 
should be worn when undertaking the monitoring. 

• Check the DSEAR site zoning plan to ensure all equipment (including battery 
powered tools) is suitable for the designated zone.  Also note that non-ATEX 
approved items should not be used in any DSEAR zoned area of a site e.g. 
cameras, MP3 players etc. (for further information see ESA ICoP 5, Section 
5.7). 

• Inform your supervisor or site management of where you are going and what 
you are doing.   

• Sign in at the site office or weighbridge/log in to the lone worker system in line 
with enitial’s Lone Worker Policy. 

• Check for additional hazards that may be present – on an open site this 
involves communication with site management to establish any hazardous 
waste tipping for example asbestos tipping. 

• Take any necessary keys and equipment to enter the site safely and locate 
the monitoring facilities. 

• Familiarise with any site-specific risk assessments including the closed site risk 
assessment if applicable. 
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• Make sure that a mobile phone is readily available, however a phone should 
ideally not be used within any DSEAR zone except in an emergency – move 
outside the zone e.g. further than 2.2m away from a gas well in all other 
situations.  ESA ICoP5 (August 2007) states that mobile may be used in zone 2 
but not in zone 1 or 0. 

• Adhere to the safety codes and take caution when crossing haul roads, 
operational areas and when sampling in operational areas. 

• Ensure you have made yourself seen to any mobile plant drivers when 
monitoring/sampling in operational areas. 

• Ensure that all equipment is carried around the site without causing damage 
to it.  Glass bottles should be protected to avoid breakage. 

• Check the field record sheet(s) from previous sampling exercises and site 
observation records for any relevant information that may relate to safe 
working. 

• Plan work to minimise excessive carrying of equipment and/or sampling 
bottles – liaising with colleagues if work is spread over a month, use of a 
colleague to help if on site or working near-by or allowing enough time to 
make more than one journey to minimise the weight being carried. 

• Vehicles must remain on the designated roadways whilst being driven on site. 
Vehicles may only deviate from this when permission is given from the site 
supervisor/manager.  

 
4.3 Equipment List 
 

Any necessary keys, 
Monitoring point location map (if required), 
Leachate bailer, 
Leachate bailer reel with appropriate length cord, 
Appropriate sample bottles, 
Sample bottle container such as a cool box/rucksack, 
PDA, Logbook or template sheet and pencil/pen, 
Waterproof marker (if not using pre-registered bottles). 

 
5. Leachate Level Monitoring & Sampling 
 
Avoid standing directly over wells for extended periods and position your body in 
a cross-wind position (not upwind or downwind) wherever it is safe to do so. 
 
5.1 Pre-sample measurements  
 
• Use only a dedicated leachate dip meter to monitor leachate levels. This is to 

avoid introducing any potential contaminants to groundwater when 
conducting groundwater level monitoring and sampling. If working in a 
zoned area, only dip meters with an ATEX rating appropriate to the zone 
being worked in should be used e.g. Geotechnical ‘ATEX’ dipmeter for use in 
zone 1 & 2 (see ESA ICoP 5, August 2007, Section 5.7). 

• If monitoring or sampling from a well that is attached to the site’s gas 
extraction system; before removing caps/lids, locate the isolation valve on 
the pipe work coming from the well and record the position the valve is set 
at, then close valve – record this information on client’s data if required. This 
prevents air being drawn into the system that could extinguish the site’s 
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landfill gas flares/engines. It also prevents any air ingress to the gas system, so 
preventing reclassification to DSEAR zone 1 and any potentially explosive 
atmosphere being generated (see ESA ICoP 2, November 2005, Section 5.10).  
If there is no isolation valve present at the well seek guidance from the 
relevant client contact or liaison manager for the site. 

• Working at arm’s length from the leachate well (to keep a suitable distance 
away), slowly and carefully remove the dip cap at an angle away from your 
body, this will allow any pressure build up to be released in a controlled 
manner (or remove the dipping point plug as necessary).  If a pump is 
installed, only dip via a separate dipping point to ensure the dip tape does 
not become caught. 

• Lower the dip meter into the well carefully, keeping the tape away from the 
sides of the well to minimise wear to the dip tape and record the level at 
which liquid is encountered.  This is usually to the top of the well; ensure the 
right location is determined. 

• This reading can then be converted into a level relative to the survey datum, 
if required.  This calculation ideally should not be made in the field, but in the 
office to avoid mistakes.  Note that as the well is raised this will change, so 
obtain the most current reading.  This can be done using the following 
formula: 

 
Well Top Surveyed Level (mAOD) – Dip Reading (m) = Leachate level 
(mAOD) 

 
• Leachate field head readings may also be recorded and this is calculated 

thus: 
 

Base Dip (m) – Dip reading (m) = Leachate Head (m) 
 

If a base level is required: 
• Lower the dip meter until it reaches the base of the borehole and record the 

base level. Wind up the dip meter carefully and avoid touching the sides of 
the well chamber as far as possible to minimise damage to the tape. 

• The difference between the base and the leachate dip reading is the 
column of water, record in metres. 

 Replace the well lid/dip port caps once the dip is complete so that the 
installation is made gas-tight (where necessary). 

 Reopen the gas extraction valve (very slowly) to the position recorded 
before any lids/caps were removed. Record that this position has been 
returned to on the client’s data where required. 

• Given the nature of leachate wells, it is likely that at some stage a dip meter 
may become stuck while attempting to undertake a level measurement. In 
this instance, seek assistance from site personnel to retrieve the dipmeter. This 
could involve removing pump pipework and pump from the well. If it is not 
possible to retrieve the dip meter, seek an alternative dedicated leachate 
dip meter to complete the scheduled monitoring. Do not use a groundwater 
dip meter under any circumstances 

• If there is no replacement dip meter, contact your line supervisor or line 
manager so that another visit can be scheduled to complete the monitoring 
exercise. 
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5.2 Sampling 
 
If a well is regularly pumped using a dedicated pump, a sample may be gained 
directly from the discharge pipe.  In this case: 
 
• Isolate the leachate line (there should be a valve that shuts the line off, 

preventing leachate reaching the tank and stopping back flow during 
sampling). Consult individual site management before attempting to close 
off any leachate discharge lines. If lines are closed it is imperative that they 
are reopened afterwards.  

• Open the sampling tap and obtain a sample. 
• Close the sample tap and reopen the leachate line.   
 
5.2.1 Electric pumps 
 
Electric pumps, where not operating automatically, can be overridden for a 
limited duration to enable a sample to be taken. Manual override switches are 
normally located on the main pump control panel at each well. 
 
Pumps set to run manually may discharge for a limited time period (e.g. 30 secs) 
and then stop. It is important to double check that you have closed off the 
sample valve at wells fitted with electric pumps when set to manual operation. 
The timed shut down can trick the sampler into thinking the sample tap has been 
closed. After taking your sample close the sample tap fully and activate the 
manual override to ensure there is no discharge from the sample tap before 
continuing to the next well. 
 
5.2.2 Bailed samples 
 
If this is not possible to obtain a sample from a pneumatic or electric pump, a 
bailer may be used to draw a sample from the well: 
 
• If monitoring or sampling from a well that is attached to the site’s gas 

extraction system; before removing caps/lids, locate the isolation valve on 
the pipe work coming from the well and record the position that the valve is 
set at, then close valve. Note this position in your data if required by the 
client. 

• Using a dedicated leachate bailer reel, lower a clean, disposable bailer into 
the well and allow it to fill. The bailer may need weighting in large diameter 
wells. Note: equipment used to sample leachate must not be used to sample 
groundwater. 

• If splashed by the liquid, rinse off immediately. 
• Rinse the bailer once and return leachate to the well, this rinses both the 

bailer and removes standing water in the well. On an active cell it may be 
permissible to discharge to ground.  

• The table below displays leachate bailer/vessel rinsing requirements: 
 
Sample type Bailer/vessel rinsing protocol 

-unless site/client specific 
instructions exist 

Reasoning 

Leachate from a tap No rinsing.  Nowhere to dispose of rinse 
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leachate. 
Often sampled direct to a 
bottle however the same 
reasoning applies to an 
intermediary vessel e.g. jug 

Leachate from a well Rinse bailer once and return 
leachate to the well. On an 
active cell it may be 
permissible to discharge to 
ground. 

Any contamination introduced 
to the well would be diluted in 
the volume of leachate 
already there. 
The leachate should not be 
disposed of to ground in case 
of environmental 
contamination. 

 
• Refill the bailer and record any on site measurements required from this 

sample. 
• Fill and empty the sample bottle(s) in order to rinse out and prime (unless the 

top is screwed on (unless filling instructions specify otherwise). Rinsing of the 
bottle/s is not required because the main laboratories supply the sample 
bottles pre-cleaned.  However, if the sample bottles are contaminated (e.g. 
with shards of plastic) or come supplied without lids, then the bottle/s and lid 
must be rinsed first with a sample of liquid from the monitoring location (see 
table below). The job file should provide details if rinsing is required.  

• Replace the well lid/dip port caps so that the installation is gas-tight. 
• Re-open the gas extraction valve very slowly to the position recorded before 

any lids/caps were removed.  Note this in your data if the client requires it. 
• Label the bottle(s) correctly with company, site, location and date. 
• Add fixative to the sample, if necessary. 
• Replace the well lid. 

 
Details of bottle rinsing requirements: 
Sample type Rinse routinely? Exceptions Reasoning 
Leachate/effluent No • Unless otherwise specified 

in job file 
• Unless minor 

contamination e.g. 
plastic shards is noticed 
and there is somewhere 
to dispose of rinse 
leachate 

• Difficulty in disposing 
of rinse leachate in 
an environmentally 
acceptable manner 

• Sample bottles are 
supplied pre-cleaned 

• Main labs do not 
specify pre-rinsing of 
bottles when 
sampling  

Bottles containing fixative are never rinsed 
 
5.3 Leachate in-situ testing 
 

The following parameters are tested for on site: temperature (°C), electrical 
conductivity (μs/cm) and pH.  These readings are taken to determine 
whether any change in chemistry has occurred in the leachate since the last 
sampling visit. 

 
• Rinse all the instruments prior to measurements being taken. 
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• If the well is within a DSEAR zoned area, undertake the field analysis at least 
2.2m away from the borehole to comply with DSEAR regulations (see ESA 
ICoP 5, August 2007, Section 5.7). 

• Rinse a beaker with the leachate from the bailer/pump thoroughly before 
undertaking the analysis. 

• Use one instrument at a time, taking temperature readings first to give the 
most accurate reading.  If a temperature dip meter or probe is available 
then this may be used to gain a reading directly from the body of the water. 

• For pH and electrical conductivity record stable readings. 
• Note any colouration in the sample and level of sediment. 
• Ensure all equipment is transported safely, without causing damage, to the 

next monitoring point. 
 
 
 
 
5.4 Sample storage and transport 
 
• When transporting the samples across the site, ensure they are kept upright. 

Glass bottles should be protected to avoid breakage. 
• When all sampling has been undertaken, check that the correct number of 

bottles has been filled. Sample bottles should be placed in the container 
supplied/agreed by the laboratory for transportation. Where this is a cool box 
and ice pack exchange and freezing procedures exist for the site, the box 
should be packed and sufficient ice packs included. 

• Make out a chain of custody form for all samples to ensure that all bottles are 
correctly labelled and the correct analysis is being undertaken. 

• There must not be more than 24 hours between sample collection and 
delivery to the appropriate laboratory. 

 
6. Reporting procedures 
 
• Leave a copy of the field data with the Site Manager and highlight any 

anomalous results.  
• Sign out at the office/comply with the enitial Lone Worker Policy at the time 

of departure from site. 
• All field and laboratory data is then entered onto the database/Excel for 

reference. 
• Results obtained are verified for accuracy by a competent person before 

being sent to the client. 
 
7. Composite sampling 
 
• On occasion, and depending on the sampling suite specified, there may be 

a need to fill a number of sample bottles from one point source.  
• If more than one bottle is to be filled from a single sampling point using a 

bailer or other vessel, a composite sample should be obtained in each bottle 
wherever possible. This may not always be possible due to the limitations of 
the monitoring environment. 



75 MS_Leachate_Mon_2019.v1                                                                                                                  
 

Approved by: SD 9 of 9 Reviewed: January 2019 
  Review date: January 2020 

• All bottles for that sample point should be opened and placed securely near 
the sampling point. Care should be taken to ensure that the lids do not get 
contaminated or mixed up. 

• Each sample obtained from the sampling point (for example every bailer full 
of liquid drawn) should be split between all of the bottles. This procedure 
should be repeated until all of the bottles are appropriately filled. 

• Note: Glass bottles should be filled directly with the sample as it is obtained, 
not decanted from a plastic bottle. 

 
8. Site Exit 
 
• Before signing out of the lone worker system or weighbridge/site office as 

applicable, the operative must ensure that the site is left in a tidy condition. 
All materials used during the working day (where not specifically meant to be 
left on site) must be removed prior to leaving. This will include picking up any 
litter/debris/packing materials arising from the technicians work or associated 
activities. All H&S related issues noted on site must be reported to the site 
operator/representative and passed on to the relevant person responsible for 
H&S within enitial. 
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Procedure for bottle filling 
 
1. Introduction 
 
All sample bottles should be filled in accordance with the instructions of the 
laboratory who supplied them. Labels should be checked and any expiry 
dates checked. If an expiry date has been exceeded the bottle should not 
be filled and advice obtained. 
 
Where more than one bottle is to be filled from a sampling point, and where 
practical, bottles should be filled using the composite bottle filling technique 
to ensure homogeneity of samples. 
 
Samples should not be collected in plastic bottles and later decanted into 
other bottles.   
 
 
2. Dealing with insufficient sample 
 
For the majority of laboratories/clients if the sample being obtained runs out 
prior to the bottle(s) being filled completely the sample should still be 
submitted to the laboratory but a note made on the chain of custody that 
incomplete samples are present.  This will mean that at least some of the 
analysis will be able to be completed.  However in the case of Viridor sample 
collection the procedure is different – if the sample runs out prior to filling the 
bottle(s) then the liquid should be safely disposed of and a note made that 
there is insufficient to sample.  If the sample can not be safely disposed of 
then continue to send the sample to the laboratory but mark the sample on 
the chain of custody as VOID and not for analysis. 
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Method Statement - Flame Ionisation Detection (FID) Surveys of Landfill 

Perimeters 
 

Preamble 
 
enitial’s Method Statements have evolved over recent years and are based 
on industry best practice, together with legislation and guidance from various 
sources. Feedback gathered from our customers and the Environment 
Agency via waste management licence and permit audits has also been 
incorporated. 
 
The Dangerous Substances and Explosive Atmosphere Regulations (DSEAR) 
2002 require operators to have systems in place to reduce or mitigate the risk 
of an explosive atmosphere forming and where it does, to eliminate or 
reduce the risk of personal injury or harm to an acceptable level.  .  The ESA 
Industry Codes of Practice (ICoPs) have been reviewed during the writing of 
this method statement and relevant information has been incorporated 
where appropriate. 
 
Before work can take place, the DSEAR site zoning plan must be consulted.  
Be aware of any operational changes that may have taken place since the 
last visit that may have altered the zoning rating of the working area e.g. 
contractors on site, changes in the gas well system or if the work being 
undertaken alters the zoning. 
 
1.0 Introduction 
 
This method statement has been prepared to cover the activity of FID 
surveying around the perimeter boundary of landfill sites.  It should be read in 
conjunction with the risk assessment for undertaking FID surveys.  
 
It is often necessary to undertake FID surveys around the perimeter of a landfill 
site in order to ascertain whether a landfill site is having a negative affect on 
air quality in the surrounding area. 
 
A related method statement entitled “Method Statement for FID Surface 
Emissions” describes how FID surveys can be used to assess the input of 
hydrocarbon gas (methane) from the landfill cap (fugitive emissions) and 
associated infrastructure (point source emissions) to the atmosphere.  
 
This method statement describes how an FID survey can be used to assess 
how emissions from the landfill site cap and infrastructure translate to off site 
pollution once diluted with the overlying atmospheric air. This type of survey is 
a particularly useful tool for odour management. 
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2.0 How Flame Ionisation Detection Works 
 
Unlike all other regulated pollutants, hydrocarbons are a generic term for all 
chemicals that have molecules formed with hydrogen and carbon atoms. 
Thus the term represents a whole range of different chemicals from liquids to 
vapours.  
 
Regulations do not currently require the Operator to report the 
concentrations of these hydrocarbon chemicals individually. They require a 
report of the total hydrocarbons as a summation of the carbon atoms of the 
whole range of hydrocarbons present in a sample. An FID unit is currently the 
industry standard instrument for measuring compounds with a 
hydrogen/carbon bond. It summates the carbon numbers into a total 
hydrocarbon reading by carbon mass.  
 
The FID works by ionising the sample gas through combustion in a hydrogen 
flame. Ions produced in this process are collected at a polarised electrode 
outside the combustion zone. The polarising voltage across the detector must 
be high enough to stop any recombination of the electrons and positive ions 
produced in the flame. If the voltage is too low, all of the electrons may not 
reach the collector electrode causing insensitivity and, with larger samples, 
non-linearity. The resultant electrical current, proportional to the mass of 
hydrocarbons present in the flame is then amplified to produce the 
instrument signal.  
 
All instruments must be routinely checked to ensure they are in good working 
order and must be calibrated by an appropriate vendor on a frequency 
specified by the supplier. All calibration certificates are stored centrally by 
enitial and are available to any party wishing to verify them. 
 
 
3.0        Planning the Survey 
 
Individual operators may have their own methodologies for undertaking 
perimeter FID monitoring, this should be checked prior to the site visit taking 
place. 
 
4.0 Monitoring Procedures 
 
4.1 Pre-site Visit Preparation 
 
• Check to ensure that all of the correct personal protective equipment 

(PPE) is available and is worn at the appropriate time.  The PPE must be in 
good order. 

• Check the calibration date of the instrument, the battery charge and the 
hydrogen cylinder. Use only a fully charged instrument and take a spare 
cylinder. 

• Ensure that your vehicle is in good and safe working condition and 
suitably clean and organised to minimise the risk of sample contamination 
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in accordance with the Procedure for prevention of cross contamination. 
Fuel cans must not be stored next to monitoring/sampling equipment. 

• Carry out a leak check on the hydrogen cylinder/s prior to transport. If a 
leak is suspected do not place it in a vehicle and seek immediate advice 
from your line manager. Repeat this again prior to transport from site. 

• Open the hydrogen cylinder valve, regulate the hydrogen flow and then 
turn the instrument on. After the warm-up procedure has been carried 
out, check the ignition functions.  

• Check for any site/company specific documentation that may be 
required for work to begin, such as site inductions and permit to work 
documents. If this in not in place, contact the client prior to the site 
monitoring/sampling visit in order to bring this information up to date, if 
necessary. 

• Obtain the current version of the site specific job file, this should contain 
the information needed to undertake the survey in accordance with the 
clients requirements. 

• Make sure that the results of any Risk or CoSHH assessments applicable to 
this activity have been taken into account. 

• Obtain a detailed plan of the site, preferably showing the location of any 
perimeter monitoring boreholes which can be used as reference points 
for reporting data. It may be prudent to have a plan showing all vents, 
gas extraction wells and leachate wells as these may be tested during 
the course of the survey. 

• Determine the area of the survey; full perimeter or up wind and down 
wind boundaries. Check for any client specific requirements. Take any 
necessary keys to enter the site (closed sites) and use perimeter gates as 
may be required. 

• It may be necessary to take an additional gas instrument to quantify 
hydrocarbon readings detected over 10,000 parts per million (ppm) by 
the FID. This instrument may also be used to assess carbon dioxide levels. 

• Ensure the FID is switched off after the initial checks and use the carrying 
case associated with the unit to transport it to site, ensure hydrogen 
cylinder is isolated and disconnected from the FID when in storage and / 
or transit. 

• A robust temperature probe may also be taken to obtain subsurface 
temperature readings in areas of obvious emissions. 

• Check the field record sheet/s from previous sampling exercises and site 
observation records for any relevant information that may relate to safe 
working. 

 
 
4.2 On-Site Pre-Monitoring Checks 
 
• Put on the appropriate personal protective equipment and familiarise 

yourself with any relevant site specific risk assessments.  
• Landfill gas is potentially toxic due to the potential presence of a number 

of substances including carbon monoxide and hydrogen sulphide, 
consequently a multi gas alarm should be worn (as close to the wearer’s 
mouth as possible).  Refer to enitial’s landfill gas and personal gas alarms 
document for further information. 
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• Sign in at the site office or weighbridge/log in to the lone worker system in 
line with enitial’s Lone Worker Policy. 

• Check for additional hazards that may be present – on an open site this 
involves communication with site staff to establish any hazardous waste 
tipping for example asbestos tipping (refer to enitial’s pre-monitoring 
communication memo for details). 

• Ensure that all the tools and equipment necessary to carry out the task are 
available and in good working order. Take any necessary keys and 
equipment needed to enter the site safely and locate the monitoring 
facilities. 

• Ensure that all equipment is carried around the site without causing 
damage to it.  

• Make sure that a mobile phone is readily available, however a phone 
should ideally not be used within any DSEAR zone, except in an 
emergency – move outside the zone e.g. further than 2.2m away from a 
gas well in all other situations. ESA ICoP5 (August 2007) states that mobile 
phones may be used in zone 2 but not in zone 1 or 0. 

• Plan work to minimise excessive carrying of equipment and/or sampling 
bottles – liaising with colleagues if work is spread over a month, use of a 
colleague to help if on site or working near-by or allowing enough time to 
make more than one journey to minimise the weight being carried. 

• Vehicles must remain on the designated roadways whilst being driven on 
site. Vehicles may only deviate from this when permission is given from the 
site supervisor/manager.  

 
Switch on instrument and record the following information: 

 
- Site Name 
- Date 
- Operator Name 
- Equipment Type & Serial Number 
- Calibration Due Date 
- Weather Conditions 
- Atmospheric Temperature 
- Atmospheric Pressure (mb) 
- Wind Direction if possible 
- Wind Speed if possible 
- Ground Conditions 
 

N.B – Some sites may have a digital weather station, if one is present, this 
should be used to record the atmospheric temperature, wind speed and 
direction. 

 
4.3 Equipment List 
 

Any necessary keys 
Monitoring location map/Site map (as required) 
F.I.D Unit including: 
a) F.I.D main body with full hydrogen canister attached. 
b) Full hydrogen canister (spare) where possible. 
c) Allen keys 
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d) Spare batteries where possible 
e) Sampling probe and associated hosing 
f)  Carrying strap 
Leak detection fluid where possible 
PDA, Logbook or template sheet and pencil/pen 

 
4.4 Full Site Perimeter FID Survey 
 
A full site perimeter survey may be a routine requirement for an operator or 
may be a specific ‘fall back’ procedure where upwind and downwind 
boundaries are required to be surveyed, when ‘still’ air conditions prevail 
during monitoring. 
 
• Zero the FID in clean air away from any potential source that may give 

rise to elevated ambient readings. Vehicular emissions may interfere with 
this instrument so must be accounted for when attempting to zero the FID.  

• Record visit information as detailed in the section above in a notebook. 
The wind direction should be marked on a site plan so that upwind and 
down wind areas from important features such as the active tipping face 
of the landfill can be ascertained which may help interpret recorded 
data at a later stage. 

• FID instruments cannot be used in heavy precipitation or in winds stronger 
than 3 on the Beaufort scale, over 11 mph, 19 kph or 10 Knots. In this 
event contact your line manager and inform the site 
manager/environment manager so that a revisit can be scheduled. 

• Ensure that the FID is set to low range (R1 – 0 to 1000ppm). This can be 
switched to high range (R2 – 1000 to 10,000ppm at any time. 

• Carry the FID securely with the use of the shoulder strap and extend the 
telescopic measuring probe to suit.  

• Be aware of any site traffic and uneven ground as the site is traversed. 
• Most sites will have a predetermined route and sample locations to aid 

consistent data collection. See the associated site specific job file.  
• In the event that there is no specific prescribed route, the surveyor should 

seek to skirt the site’s perimeter boundary as closely as possible. This 
boundary is normally clearly defined on environmental monitoring plans. 
There should be a sufficient number of sample locations to provide a valid 
data set, with spacing at approximately 30m intervals. These locations 
should be able to be plotted on a site plan using the position of perimeter 
boundary monitoring boreholes as reference points. 

• In order to obtain a reliable reading in air, the probe should be held at 
shoulder height, keeping the probe steady for at least 10 seconds per 
location. The readout display should be checked regularly between 
individual sample locations to ensure that no significant readings are 
missed as a result of the use of fixed sample point locations. Such 
elevated readings should be recorded and marked on the site plan. The 
position can also be recorded using a GPS device if one is available. 

• Along with hydrocarbon readings recorded by the FID, the notebook 
and/or site plan should be used to make relevant notes where elevated 
readings are recorded. Things to note include; odour, the relative location 
of potential sources of methane emission on the landfill (investigate 
where possible by attempting to trace to source), other potential sources 
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such as public highways, freshly painted surfaces, bonfires, coal fires, 
industrial areas etc. These should be put in context i.e. are they 
upwind/downwind from the sample location. 

• Record peak and stable readings where the site specific trigger value is 
breached (where applicable), again make notes that can be used to 
help identify the source and investigate. Check for cracks in the ground, 
areas of exposed waste, poorly sealed leachate and gas extraction 
infrastructure. This information should be fed back to the unit manager 
and environment manager before leaving site. 

• Proceed to the next point when the instrument has zeroed.  
• Check for areas of vegetation dieback, cracks in the ground surface on 

the route around site, again monitor and record your findings.  
• Caution must be taken when surveying wet or boggy ground not to draw 

water into the instrument. 
• Once the site has been surveyed, record the atmospheric pressure and 

compare this with the initial reading so the atmospheric pressure trend 
can be established (rising/falling). 

• Report the findings of the survey to site management and the 
environment manager, clearly identifying any breaches of trigger levels. 

• Sign out at the site office or weighbridge. 
 
 
4.5 Upwind and Downwind Perimeter FID Survey 
 
• This type of perimeter survey is performed using exactly the same 

methodology used to perform a full site perimeter FID survey. The 
difference relates solely to the areas of the site that are required to be 
surveyed. The methodology for this is outlined below. 

• The upwind and downwind boundaries are assessed on the day of 
monitoring and are dictated by the prevailing wind direction. The wind 
direction should be noted and translated to a copy of a site plan. Lines 
can be drawn on the plan using a ruler in the direction of air movement 
across the site, starting upwind of the site and crossing straight through 
the site to the downwind boundary. This will help assess the extent of the 
downwind boundary. 

• Upwind Boundary - the perimeter boundary that receives air which has 
not passed over any area of waste fill within the boundary of the site. 

• Downwind Boundary – The area of the site’s perimeter boundary that 
receives air that has passed directly over deposited waste (irrespective of 
whether it is a restored or active area) as it is about to leave the 
perimeter boundary. 

• Typically, the upwind boundary is monitored at 3 equally spaced 
locations; one at either extremity of the boundary and one in the middle 
of the boundary 

• Sampling frequency along the downwind boundary should be at regular 
30m intervals with any valid results that are recorded between sample 
points also being recorded. 

 
 
4.6 Reporting Procedures 
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• FID survey data obtained from site may be entered onto the Monitor Pro 
database or an Excel spreadsheet and also marked on a survey plan if 
appropriate. 

• Areas of flammable gas emission should then be flagged and rechecked 
at a later date. 

• It may be necessary to take further action depending upon the data 
gathered. 

• All data is verified for accuracy by a competent person before being 
forwarded to the client. 

 
5.0 Site Exit 
 
• Before signing out of the lone worker system or weighbridge/site office as 

applicable, the operative must ensure that the site is left in a tidy 
condition. All materials used during the working day (where not 
specifically meant to be left on site) must be removed prior to leaving. 
This will include picking up any litter/debris/packing materials arising from 
the technicians work or associated activities. All H&S related issues noted 
on site must be reported to the site operator/representative and passed 
on to the relevant person responsible for H&S within enitial. 
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