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1.
Introduction

This revised Leachate Management Plan aims to address the following:

· To minimise the risk of leachate migration from the site.

· To promote a strategy of maximising degradation of waste in the site through achieving optimum temperature and moisture content, leading to enhanced stabilisation.

· To monitor the effectiveness of the leachate management infrastructure and procedures.
· Details the leachate extraction programme required to enable leachate level reduction to be achieved and maintained in line with the consent levels agreed with the Environment Agency (Agency).
· To update the leachate compliance levels in light of the submitted and excepted HRA report (CAR Form 5224) required under IC7 of the permit.
IC7: 

The operator shall undertake a comprehensive review of the Phase 1 Hydrological Risk Assessment (as part of this review the original conceptual model (CSM) should also be re-examined to ensure that the model remains valid.) The review should use the latest monitoring data available and be undertaken in accordance with the following guidance

· H1 – Technical Annex to Annex(j): Hydrological risk assessments for landfill and the derivation of groundwater controls levels and compliance limits;

· Hydrogeological risk assessments for landfill four yearly review template.

Following completion of the HRA review, the operator shall use the findings to determine whether the facility can achieve the Phase 1 leachate (level) compliance limits (namely that leachate level can be maintained at least 0.5m below the minimum groundwater level surrounding the site). In the event that the operator’s assessment determines that compliance that compliance using the existing monitoring infrastructure is not possible the report shall outline alternative proposals for achieving compliance. The findings of this assessment shall be fully documented in a separate report. 
On completion a revised HRA (and if applicable an updated CSM) shall be submitted to the Agency for approval. The submission will also include the report on the assessment of leachate compliance within Phase 1.

1.1
Site Background

Pwllfawatkin Landfill site is located approximately 15km north east of Swansea and 5km north west of Pontardawe at National Grid Reference SN 698 088.  The site is located in the valley of the Upper Clydach River.  Phase 1, Cell 1 construction commenced in 1995 and Cell 2 construction commenced in 1998.  The landfill was engineered as a containment landfill using the native glacial clays on site.  Phase 2, also known as Tip 890 is approximately 12 hectares in area; the local geology is made ground consisting of colliery shale.  The area was used to store settlement pond fines in lagoons formed by the colliery shale bunds.  Landfilling commenced in September 2007.  The landfills are essentially a land raise within a constructed base.

Geology at the site consists of drift deposits that comprise boulder clay, peat and alluvium which form the valley floor.  The drift deposits are underlain by Coal Measures strata into which the Upper Clydach River is cut.  The Coal Measures are classified as a minor aquifer.  The boulder clay extends across the valley forming the lower slopes of the hills, and the peat and alluvium are restricted to the course of the Upper Clydach River and its tributaries.  It is likely that the groundwater discharges into the Upper Clydach River which flows adjacent to the site.

1.2
Environmental Permit Details
Environmental Permit BU88191V was issued in November 2005; it was subsequently replaced by Variation Notice YP3333MK in March 2008. Improvement condition 7 was signed off on the 7th August 2013 which has necessitated a change in the leachate compliance levels and updating of this report. 
2.
Current Leachate Management System

2.1
Phase 1
A leachate management system has been installed in the landfilled area of Phase 1.  The leachate management system includes a series of leachate monitoring and extraction wells (prefix LW and PZ), and side wall risers (SR wells) which are no longer in use because they collapsed in 2005/2006.  The retrospectively installed ‘PZ’ leachate wells in Phase 1 were drilled to 2m above the base of the site (in order to avoid compromising the lining system), at a diameter of 450mm and installed with perforated HDPE casing (first 6m only) with a minimum external diameter of 225mm.  Drilling restrictions meant that this depth was not achieved in all wells.  The annular space around the perforated casing was filled with fines free, non-calcareous gravel with a minimum diameter of 20mm.  All wells have been constructed to facilitate leachate and landfill gas extraction.
Leachate is extracted from the ‘LW’ wells and ‘PZ’ wells in Phase 1 using electrically or pneumatically powered submersible pumps.  The leachate is pumped to the on-site leachate storage tanks located in the former colliery treatment works to the south-east of the current landfill via 110mm diameter pipework (partly surface laid).  

The leachate tanks consist of twin walled construction to minimise the risk of contamination associated with spillage or leakage from the tanks.  Drainage ditches have been cut around the outside of the tanks to relieve groundwater pressure.  Filler and dispenser points are located inside bunded or contained areas.  There is a telemetry system connected to the primary leachate tank that will de-activate all leachate pumps when the tank is full.  The secondary leachate containment tanks are connected to the primary tank as an overflow precaution.  There is a telemetry system connected to the secondary tanks that will dial out to pre-determined site staff should the level in the tank approach the top.

2.2 Phase 2

In Phase 2, the leachate management system consists of leachate monitoring wells (LMW) and leachate extraction sidewall risers (LSW).  The leachate monitoring points are installed on concrete pads on the liner, at a minimum diameter of 450mm and installed with 6m perforated HDPE casing followed by plain casing.  The annular space around the perforated casing is filled with non calcareous gravel with a minimum diameter of 20mm.  The annular space around the plain casing is sealed with bentonite.  The side risers are constructed using solid HDPE leachate pipe 450mm.  The pipes are installed from the drainage blanket up along the sidewalls during the engineering phase of the cell.  Where possible, the pipes are protected by placing a layer of gravel or similar on top of them.  Where necessary, gas extraction is also facilitated.
Leachate is extracted from the side wall risers using electrically or pneumatically powered submersible pumps.  The leachate is pumped to a 50m3 bunded on-site leachate holding tank via 110mm diameter pipework (all surface laid).  The tank is located next to the haul road on the eastern side of the site and then pumped into the aforementioned leachate storage tanks in the former colliery treatment works area.  All tanks are connected to a telemetry system.

To minimise the risk associated with leachate migration during the period of landfilling in new landfill areas, the leachate level in each cell is maintained below the top of the low permeability internal bund (2m).  Waste is covered progressively following the tipping operations to reduce surface water infiltration into the site.

For subsequent cells in Phase 2, the leachate drainage system will consist of pipework that drains towards predetermined collection points or sumps as appropriate, based on risk assessment.  The leachate drainage system will be agreed with the Agency before construction, and will comply with Construction Quality Assurance (CQA) procedures.  Leachate monitoring and collection wells will progressively be constructed during landfilling to enable level monitoring and leachate removal where necessary.
2.3 Other Information for Phases 1 and 2

A cross section of a typical landfill gas/leachate extraction well is shown on drawing reference 900D009 (Appendix A).  The layout of the existing gas and leachate management system in the landfilled areas of the site is shown on drawing reference 479M366 (Appendix B).  Each leachate well has a unique reference number and the top of the well is surveyed to metres above ordnance datum.  The layout of the wells is designed to facilitate collection of data and determination of the distribution of leachate in the site.
Details of the leachate management during the aftercare period will be agreed with the Agency prior to closure of the site.

3. Leachate Level Monitoring and Trigger Levels
3.1

Phase 1 Leachate Level Monitoring
Table 3.1 below sets out the leachate wells and the corresponding cell in which they monitor the leachate from.
Table 3.1.  Phase 1 Leachate Well 

	Cell Reference
	Leachate Well

	1C
	PZC1C-2

	1C
	PZC1C-1

	2A
	PZC2A-1

	2A
	LW82

	3A
	LW91

	3A
	LW101


In the event that a leachate well can not be monitored due to health and safety reasons, the well will be re-visited once more during the month.  If a level result is still not obtained, the site business manager and environment team will be notified within 24 hours (of the second visit).  The Agency will be notified within one month (of second visit) detailing proposals for obtaining a level reading.

3.2
Phase 1 Trigger Levels

The report submitted as part of IC7 “Hydraulic Containment Compliance” proposed amended leachate compliance limits following an assessment of the hydraulic containment which has been accepted by Natural Resource Wales. Table 3.2 below outlines the previous and revised compliance levels for each well.
Table 3.2.  Summary of Current Monitoring Locations and Revised Trigger Levels for Phase 1

	Cell
	Monitoring Point
	Monitoring Point Basal Elevation (mAOD)
	Upper Stoney Clay Groundwater Elevation taken from June 2010 Groundwater Elevation Contours on Drawing 3 (mAOD)
	Previous Compliance Limits
	Agreed 2013 Control Limit
	Agreed 2013 Compliance Limit (mAOd)

	Phase 1 Cell 1C
	PWPZC1C-1
	158.04
	167.5
	160.29
	166.5
	167

	
	PWPZC1C-2
	158.07
	165
	160.32
	164
	164.5

	Phase 1 Cell 2A
	PWLW0082
	157.64
	164
	159.89
	163
	163.5

	
	PWPZC2A-1
	156.16
	164
	158.41
	163
	163.5

	Phase 1 Cell 3A
	PWLW0091
	155.58
	164.5
	157.83
	163.5
	164

	
	PWLW0101
	156.12
	167
	158.37
	166
	166.5


Phase 2 Leachate Level Monitoring

Leachate levels are monitored on a monthly basis from the leachate wells in Phase 2, as per Table S4.1 of the Permit.  There are two wells per cell which are monitored for level.

In the event that a leachate well can not be monitored due to health and safety reasons, the well will be re-visited once more during the month.  If a level result is still not obtained, the Site Business Manager and Environment Manager will be notified within 24 hours (of the second visit).  NRW will be notified within one month (of second visit) detailing proposals for obtaining a level reading.

Phase 2 Trigger Levels

The trigger levels for Phase 2 are 1.5m above the base of the cell for wells on the western side of the landfill and 2m above base of the cell for wells in the east.

The following table summarises the wells that are monitored plus the corresponding trigger level.
Table 3.3.  Leachate Trigger Levels for Phase 2
	Cell Reference
	Well Description
	Top Survey Level (m AOD)
	Base Level (m AOD)
	Control Level (m AOD)
	Trigger Level (m AOD)

	1
	LMW1A
	180.533
	158.23
	159.73
	160.23

	1
	LMW1B
	182.491
	159.13
	160.13
	160.63

	2
	LMW2A
	187.12
	158.19
	159.69
	160.19

	2
	LMW2B
	191.41
	158.97
	159.97
	160.47

	3
	LMW3B1
	187.12
	158.64
	160.14
	160.64

	3
	LMW3B2
	180.28
	159.3
	160.30
	160.8

	3
	LMW3SA
	167.89
	158.52
	159.52
	160.02

	3
	LMW3SB
	171.04
	158.4
	159.90
	160.4

	4
	LMW4NA
	166.78
	158.20
	159.70
	160.20

	4
	LMW4NB
	166.58
	157.78
	159.28
	159.78


Contingency Plans for Breach of Leachate Control and Trigger Level

Table 3.4.  Contingency Plan Following Breach of Control Level in Phase 2
	
	Task
	Timescale
	Responsible Person

	1.
	Leachate level monitoring conducted.  Data recorded on excel spreadsheet which automatically highlights any breaches.  
	Within 24 hours
	FCC Environment Technician

	2.
	If level is greater than control level but less than a trigger this will be highlighted to the Site Supervisor (SS) via phone and Site Business Manager (SBM) by email. Pumping efficiency will be checked in corresponding cell and measures to reduce the leachate levels will be discussed with the SBM and SS
	Within 24 hours
	Environment Manager

	3.
	Data imported into database and control breach report produced which is sent to EM and Site Business Manager.
	Within 48 hours
	FCC Environment Technician

	4.
	If the well breaches the control level for three consecutive months, trend graph will be produced and sent to Regional Environment Manager and Site Business Manager.
	Within 1 month of third reading.
	Environment Manager

	5.
	Regional Environment Manager will discuss control breaches with Environment Manager and Site Business Manager to determine if further action is required.
	Within 1 month of receiving trend graph.
	Regional Environment Manager


Table 3.5.  Contingency Plan Following Breach of Trigger Level in Phase 2
	
	Task
	Timescale
	Responsible Person

	1.
	Leachate level monitoring conducted.  Data recorded on excel spreadsheet which automatically highlights any breaches.  
	Within 24 hours
	FCC Environment Technician

	2.
	If there is a leachate level breach a schedule 6 will be submitted to the Environment Agency.
	Within 24 hours
	Site Business Manager

	3.
	Data imported into database and trigger breach report produced which is sent to the Environment Manager 
	Within 48 hours
	FCC Environment Technician

	4.
	Following a breach of the level (first time that a well has breached).  The leachate well will be re-monitored to confirm the result.  Result will be imported into database, but the result will only be reported to the Agency if large deviation from original breach.
	Within 1 week
	FCC Environment Technician / Site Supervisor

	5.
	Environment Manager will be notified of the breach.
	Within 24 hours
	FCC Environment Technician / Site Supervisor

	6.
	Leachate extraction system will be checked and modified where possible.  For example, the pumps in LSW wells in Phase 2 will be checked to ensure optimum performance, if it is found that extraction is not affecting leachate level in corresponding compliance well, the option of installing a pump in the compliance well will be reviewed.
	Within 1 month
	Site Supervisor / Environment Manager


FCC with continue to maintain a compliant status across both phase 1 and phase 2 in line with the new compliance limits and adhering to permit conditions.

4.
Leachate Treatment Options

4.1
Disposal Off-Site
As necessary, leachate from the tank area is removed for off-site treatment and disposal by road tanker to suitably licensed facilities under normal Duty of Care procedures.  Tankers can remove leachate from the site only during operational hours.  The rate of leachate removal from the site is maintained subject to breakdown and drying up of wells and agreed maximum levels.  Where practicable, pumps are repaired or replaced within 48 hours of identification of a problem.  The amount of leachate extracted from the site is recorded at the weighbridge, as the tanker vehicles are weighed prior to leaving the site and the information is recorded on the Gladis system. Records of total volumes of leachate removed from the site are submitted annually to the Agency as required by the Permit.

A factor that must be considered when determining leachate extraction rates, is the finite disposal capacity available at the various disposal points for which a number of FCC landfills and many other liquid waste producers are competing.

4.2 On-Site treatment
There are currently no facilities for on-site treatment at this landfill site.  However FCC are in discussions with a view to having a treatment facility on site in the near future if preliminary scoping of the works seems viable.   

5.
Method statement for the disposal of leachate specifying the controls in place to avoid odour nuisance as a result of these practices.

· As mentioned earlier in this plan leachate is currently collected via a network of pumps, through pipes to holding tanks.  Each well containing a pump will be sealed to prevent odours and all pipework by their very nature are sealed units. 

· The holding tanks have the potential to create odours due to the constant filling and emptying process caused by the actions of extraction to tanker and refilling from site. The process of the tanks refilling from the site leachate system causes the free air within void space of the tanks to be displaced.  The displaced air will be odorous due to the nature of the leachate.  To control the discharge of potentially odorous emissions all above ground holding tanks will be sealed and displaced air will be forced though an activated carbon filter if odour become a nuisance in these areas.  This method is in use at many other FCC landfill sites and has proved to be effective.  Strong odours have not been a nuisance from the underground leachate storage tank collecting leachate from phase 1 however if an odour problem does become persistent a review will be carried out for the best option going forward.

6.
System Maintenance

The leachate management systems are inspected at regular intervals.  FCC will endeavour to repair wells that are no longer fit for purpose within one month, if this is not possible an action plan will be submitted to the Agency detailing proposed remediation measures, which may involve rodding, camera surveys or well flushing.  The following table details the system checks that are carried out, both during the operational and post-operational phases.  Checks are recorded in the site installation log.

Table 6.1.  System Checks

	Equipment / Location
	Checking Period
	Comments

	Phase 1 Leachate Tank Area
	Weekly
	Visual check of the area looking for leachate staining, leaks etc.

	Phase 2 Leachate Tank Area
	Weekly
	Visual check of tank area looking for leaks, surface water build up in bunds etc.

	Leachate Pump Performance Check
	Monthly
	Pump hours recorded

	Leachate Wells
	Monthly
	Confirmation that leachate compliance well can still be dipped.

	Leachate Collection Pipework
	Monthly
	Walking of leachate lines checking for leaks. 

	Tank inspections
	Monthly
	Check bunds, valves, switches.

	Dip and Rod Survey
	Six Monthly
	See Leachate Action Plan

	Leachate Well Top Survey
	Six monthly
	

	Phase 1 Concrete Tank and Overflow Tank
	Annually
	Visual check of surfaces.


A record will be made on the monthly leachate level monitoring results of any well extensions.  The wells (top of well) will be re-surveyed at six monthly intervals with the monitoring records updated accordingly.  When a leachate well is extended, a note of the extension length will be made in the monitoring results, the level will be confirmed by a surveyor within two months of the well raise.

7.
Conclusions

· For Phase 1 table 3.3 outlines the agreed revised leachate compliance levels
· For Phase 2, the leachate trigger levels remain the same: 1.5m above the base of the cell for wells on the western side of the landfill and 2m above base of the cell for wells in the east.

· Leachate is currently tankered off site.  Future on-site treatment options will be discussed with the Agency.

Appendix A.

Construction diagram of a typical gas/leachate well.
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Appendix B  

Location plan of leachate management infrastructure
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Appendix C.

Typical Construction of a steel type Piezo Well (Phase 1).
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