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SUMMARY

This document represents the report requested under Item 5 of Table S1.3 in Schedule 1 to PPC Permit DP3732SQ (“the Permit"), which authorises the operation of the Bryn Pica Landfill site (“the Installation”), wherein the following is stated:

‘The operator shall submit to the Agency an odour management plan. The plan shall include, but not be limited to the following:

· Control measures to prevent or control odour.

· A justification that there will not be an odour problem from emissions under normal conditions.

· Identification of the actions to be taken in the event of abnormal events or conditions which might lead to odour or potential odour problems.

· An understanding of the impact in the event of abnormal events or conditions, for example the failure of a landfill gas flares.
· Impact of any leachate recirculation;

· Monitoring undertaken.

· Notification of odour events.

· Odour control is not a once-off activity and requires constant re-evaluation of control techniques and this should form part of the odour management plan.

The operator shall implement any improvements or measures as agreed in writing with the Environment Agency.’  

The date for compliance with the above, which forms part of the Improvement Plan for the Installation of the said Permit, is the 1st of October 2006.
Odour Management Plan
1. Introduction

Amgen Cymru (Amgen) has commissioned Encia Consulting Ltd. (ECL) to produce an odour management plan for the Bryn Pica Landfill Site, Aberdare, Rhondda-Cynon-Taff. This work forms part of the improvement programme specified in the site’s PPC Permit (No. DP3732SQ), formally issued in June 2006.

It is considered that the purpose of this plan is to minimise, as far as practicably possible the risk associated with odorous emissions from the landfill site and shall include the following:

1. Control measures to prevent or control odour.

2. A justification that there will not be an odour problem from the emissions under normal conditions.

3. Identification of the actions to be taken in the event of abnormal events or conditions which might lead to odour or potential odour problems.

4. An understanding of the impact in the event of abnormal events or conditions, for example the failure of a landfill gas well.

5. Impact of any leachate recirculation;

6. Monitoring undertaken.

7. Notification of odour events.

8. Odour control is not a once-off activity and requires a constant re-evaluation of control techniques and this should form part of the odour management plan.

Where potential improvements in landfill operations are identified any such remedial measures and associated timescales will be agreed in writing with the Environment Agency.

1.1
Waste Management Activities
The Bryn Pica Site is an integrated waste disposal facility which includes the following waste management activities:

· Landfill Waste Disposal Facility

· Community Recycling Facility (previously know as Civic Amenity Site)
· Materials Recycling Facility and Sorting Shed

· Windrow Composting Facility (covered)
Whilst the requirements of the PPC Permit are specific to landfill activities at Bryn Pica, a consideration of those other waste disposal activities is provided below, along with an assessment of their potential to generate odorous emissions.

Landfill Waste Disposal and Associated Activities

The Bryn Pica site has a permitted landfill waste disposal facility fully contained within the 28ha PPC Installation Boundary. Currently the landfill consists of a completed and restored Phase 1 area and containment landfill cells Phase 2a, 2b, 2c and 3a, with construction of Phase 3b currently ongoing. Future phases of infilling are proposed (in phases 4 and 5) and as such the approximate landfill capacity is currently estimated at 3.5 million cubic metres. At current input this would equate to a further 19 years of infilling at the site.

With regards to the potential generation of odour, landfill operations at Bryn Pica can be considered as follows:

1. Waste / Refuse derived odours generated at the tipping face.

The tipping face is described as the immediate area of waste disposal. During operational hours, waste deposited at this location (typically municipal refuse collection) has the potential to generate rotting type odours and or other odours associated with the waste being deposited. Whilst these types of odour are unavoidable during waste deposition, they are typically confined to the tipping area which is covered with a layer of soil following each working day.

2. Landfill Gas Production

Landfill gas is a by-product of biodegradable waste deposited within the landfill environment. It’s major constituents are Methane (CH4, up to 65 % by Vol) and Carbon Dioxide (CO2, up to 35 % by Vol), plus trace concentrations of a range of organic gases and vapours (in excess of 150 identified to date).

Landfill gas is a significant source of odour and has the potential to migrate from the site in the local communities where it may impact on local air quality. The type of odour associated with landfill gas is dependent on the varying concentrations of those trace components referenced above (landfill gas with elevated levels of H2S typically exhibit a rotten egg type odour).

Landfill gas is controlled at the Bryn Pica Landfill Site through the construction of low permeability capping and active gas extraction and flaring (described further in section 2). Under normal operating conditions these prevent accumulation of odours at the site and reduce the risk of potential odour migration.
3. Leachate Generation and Control

Leachate generated at the site is collected within the leachate containment system, consisting of landfill cells with very low permeability basal liners and associated leachate drainage blanket and extraction points. Leachate levels at the site are maintained by active extraction of leachate which is stored in 2 large (3,500 m3) leachate lagoons located at the site. Thereafter it is disposed to the foul sewer via an underground pipeline at an agreed rate of up to 2.3 ltrs/sec.

When standing (either in the lagoons or possibly on the landfill), leachate has the potential to generate foul odours, however in comparison to landfill gas such odours are not mobile and rarely cause a problem off site. Previously, some odours have been attributed to the storage of leachate within the lagoons. This has been associated with anaerobic conditions within the lagoons and a series of aerators has been employed to reduce the development of anaerobic conditions.
The landfill operation on site is divided into several cells, with one cell being tipped into as another is being engineered and so on. On occasion there may be two active cells receiving waste. 
There is a potential for odour production from the landfill due to the nature of the operation. However, it is possible to control odour production through active management and preventative measures. 
Community Recycling Centre

The community recycling centre (CRC) consists of a split level hard standing area with appropriate waste / recyclate (recovered waste material) containers. These are available to the general public for the recovery and or disposal of domestic waste material. Residual waste material is transferred directly to the landfill disposal facility via the weighbridge system.

There is no history of odour issues associated with the CRC facility at Bryn Pica. It is considered that this activity is very unlikely to generate odorous emissions. Residual waste material is removed from the site promptly and recyclates stored in the appropriate manner until exported off site for recovery.

Material Recycling Facility / Sorting Shed

The materials recycling facility (MRF) consists of an enclosed picking line with bays for the collection and removal of recovered materials (i.e. paper, glass, cans etc.). Material from Municipal Kerbside collection schemes is deposited within the reception area and mechanically fed onto the picking line and then hand sorted. Any residual waste (i.e. unrecoverable) material overflows into a container located at the rear of the facility prior to disposal by landfill.

The Sorting Shed consists of a covered hard standing area and split level disposal platform. This is mostly used for the recovery of materials from unsorted municipal wastes (other than refuse collection). Bulk recyclate materials are removed mechanically and the residual waste disposed of to landfill.
Both the MRF and Sorting Shed are relatively new activities at the Bryn Pica Site (commissioned in Autumn 2005). To date, there is no indication of any potential odorous emissions from either of these activities.

Windrow Composting Facility

The composting facility at Bryn Pica consists of a 0.4 ha covered hard standing. Green waste from the CRC and the kerbside collection is taken to the composting facility, where it is sorted, shredded and arranged into windrows. The complete compost cycle takes approximately 16 weeks to complete, with the final product used to supply various landscaping requirements of the local authority.
There is a potential for odour generation within the composting area due to the nature of the process and degradation of the green waste. The type of odour is dependent on conditions within the windrowed material. Composting is carried out under aerobic conditions and produces a pine type odour; these conditions are maintained through mechanical turning of the windrows. 
Should anaerobic conditions develop within the compost then there is potential for more foul odours to develop. However regular turning of windrows and monitoring ensures that aerobic conditions persist.
2. Control Measures

2.1. Landfill Gas Management System

Domestic waste represents a significant proportion of the input to the Bryn Pica Installation, which is assumed to contain a high percentage of biodegradable material. As a result of this the biological breakdown of this waste is considered highly likely to generate significant quantities of landfill gas with high concentrations of both methane and carbon dioxide. Therefore any build-up of gas pressure within the Installation must be prevented, to limit the migration of landfill gas from the Installation. It is essential that any gas control systems installed on the site work effectively, in order to meet this requirement.
The bulk of landfill gas comprises methane (CH4) and carbon dioxide (CO2) with the relevant proportion depending on the nature of material deposited, stage of decomposition, and the level of oxidation that occurs in the upper levels of the landfill. Smaller bulk components include hydrogen with the remainder comprising a mixture of more than 100 minor components. The odorous nature of the landfill gas is attributable to these minor components, which include sulphur-containing compounds that have very low odour thresholds. Minimising the release of landfill gas reduces the emissions of these odorous components.
Landfill gas (LFG) is collected by a series of vertical gas extraction wells in Phases 1 to 2c. Each well is connected to the landfill gas compound via the pipework and manifold system. The wells are designed to exert a negative pressure on the waste mass so as to encourage removal of the gas from the waste. The wells will thereby provide effective LFG collection from the body of waste and a critical part of the strategy to prevent gas accumulation, fugitive emissions and migration off-site. It is anticipated that LFG extraction wells will be installed in all future phases of the landfill as completion of landfilling occurs.
The LFG extraction wells are connected to a gas utilisation compound via a series of collection pipes, manifold chambers and condensate “knock-out” pots. 

The gas utilisation compound, operated by Novera Energy Ltd, is subject to a separate PPC Permit (XP3436SY). The installation comprises two Caterpillar generator engines. The engines convert landfill gas from the waste mass into electricity which is then sent to the national grid. The engines have a potential output of 3MW of electricity a year.
A high temperature flare also sits within the Novera Energy Ltd gas utilisation compound, but is regulated under the Bryn Pica PPC Permit as it falls within Amgen Cymru’s PPC Permit Site Boundary, as it is a statutory requirement for the site.
The permanent flare system and gas engines will be monitored on an annual basis for combustion control parameters and combustion gas emissions to demonstrate continued compliance with emissions standards, in accordance with PPC Permit Condition 3 – Emissions and Monitoring and Schedule 4 – Emissions and Monitoring. Monitoring will be carried out in line with the Environment Agency’s Monitoring Certification Scheme (MCERTS) for manual stack emission monitoring and will comprise the use of an accredited monitoring organisation and certification of stack monitoring personnel. 
2.2. Engineering Works

Following completion of landfilling to the final waste levels, each Phase of the Installation will be progressively restored by means of installing a LLDPE geomembrane cap overlain by suitable restoration soils. Dwg No. AM5494/01/5/004 shows the area of the site that has already been permanently capped and which is now in the process of being restored. 

In addition to the permanent capping works, described above, the internal slopes of Phases 2A and 2B have been temporarily capped with a HDPE geomembrane cap. This will reduce the amount of surface water and rainfall entering the waste mass, as well as reducing any fugitive emissions of LFG. Future intermediate capping is expected at Bryn Pica, this is discussed further in Section 6.4.
By installing the low permeability, capping medium, the potential for landfill gas migration through the surface of the waste mass is greatly reduced, thereby, reducing the potential for odour production.

2.3. Operational Procedures

As outlined in the Working Plan (Section 4.15.1) for Bryn Pica, the following provisions for daily cover are required:
“At the end of each working day, daily cover will be placed over exposed wastes. This will comprise imported inert material; surplus material excavated on-site or a suitable alternative and will be placed to a depth to ensure adequate covering of the waste whilst ensuring sufficient traction to delivering vehicles.

The minimum thickness of daily cover will be sufficient to prevent waste becoming airborne and to deter vermin, birds and other pests, whilst being thin enough to minimise the future risks of perching of leachate in the waste mass. A stockpile of cover material will be retained on site at all times.”

The provision of daily cover reduces the potential for odours to become airborne. By covering the recently deposited waste with a layer of inert material any odour that may emulate the waste will be suppressed.

2.4. Leachate Lagoons

As part of the leachate management infrastructure at Bryn Pica there are two large, open air, leachate lagoons for the removal of suspended fractions, as well as aeration.
The lagoons are situated on the western boundary of the site and have a combined capacity of approximately 7,000m2. 
Aerators have been placed in one of the lagoons in order to oxygenate the leachate. By doing this dissolved methane levels in the leachate are reduced by as much as order of magnitude, in-turn reducing the potential for methane odours as the leachate passes to the foul sewer.
3. Site Normal Conditions
For the purpose of this Odour Management Plan normal site conditions are taken to mean the day to day conditions on site, provided there are no unusual procedures or emergency situations occurring on site (i.e. flare failure, drilling into the waste mass etc).

It is considered that the control measures outlined in Section 2 are sufficient to prevent any odorous emission during normal site operational conditions. The site operator employs an active landfill gas management system, leachate management system and a strict waste acceptance procedure for commercial and industrial waste accepted on site.
As an additional measure the operator has recently (from the 1st of February 2006) ceased to accept any waste containing plasterboard or associated gypsum based products. This has been done in order to reduce the risk of generating Hydrogen Sulphide (H2S), which is malodorous at low concentrations.
A proactive approach to odour management ensures that all reasonably practicable measures that can be implemented on site are implemented, and that under normal operating conditions the site should not be producing odours as a result of this. 

The extensive landfill gas management system incorporated with the temporary and permanent capping works carried out on site whenever practicable reduces the potential for any fugitive emissions of landfill gas from the waste mass itself. 

It is considered that under normal operational conditions the risk of odour migration from the site is low. In the case that an odour is identified on site then steps will be taken to assess its source and implement potential mitigation measures to ensure its control. 
4. Bryn Pica Odour Management Procedures

4.1. Monitoring Regime

4.1.1. Walkovers

Air quality walkovers are regularly carried out by Amgen Cymru staff. These walkovers consist of a member of staff taking several air quality readings with either a H2S Jerome Analyzer or a FID (Flame-Ionization Detector). 

Two walkover plots have been designed for Bryn Pica, a regular plot for weekly walkovers / response to odour complaints and a longer walkover, to be completed once a month. 

Table 4.1 below shows the proposed walkover regime that Amgen Cymru will adopt as part of its odour management procedures.

	Type of Walkover
	Frequency
	No. of Sample Points
	Equipment
	Plot Drawing Number

	Normal
	Weekly
	14
	Jerome H2S Analyzer
	AM5494/01/5/002

	Extended
	Monthly
	45
	Jerome H2S Analyzer /

FID
	AM5494/01/5/003


Table 4.1 Walkover Monitoring Regime
4.1.2. Site Boundary Monitoring

Amgen Cymru has recently produced a design for a series of on-site air quality monitoring points. Seven site boundary monitoring points have been identified and it is anticipated that kiosks will be commissioned for these points in the near future (see Drw No. AM5494/01/5/004). Once the kiosks are in place the seven points will make up a comprehensive site boundary monitoring network.
A Jerome H2S Analyser will be placed in two of the kiosks for a week at a time on a continuous, timed sampling strategy.

The Jerome will be alternated between the seven sampling points in order to provide data for air quality across the site as a whole. 

Jerome H2S Analysers log the levels of Hydrogen Sulphide sampled in ambient air over a 30second sample period. Levels of hydrogen sulphide in the air give a strong indication of any odour that may be present on site at the time. 

Once programmed, the Jerome H2S Analyzer can provide one weeks data logging on a 10 minute cycle before having to be downloaded.

This program of monitoring will be implemented once the infrastructure is in place on site.
4.1.3. On/Off Site Inspections
Following receipt of an odour complaint and in line with the Amgen Cymru monitoring strategy on and off site inspections of landfill gas / leachate infrastructure may be carried out. 

4.1.4. Point Sampling
Where identification of an odour ‘hotspot’ can be made there may be a need to follow up general monitoring with some point sampling around the hotspot. This will be recorded in the comments column of the original monitoring. 
4.1.5. Community Sampling
Following early identification of an odour on site, or early notification of an odour complaint community sampling may be carried out if deemed necessary.

4.1.6. Leachate Line Monitoring

It is proposed that every quarter the leachate line running from the leachate lagoons to the foul sewer connection be walked by a member of staff, in order to determine if there are any smells coming from the vents along the line.
4.2. Recording Prevailing Weather Conditions 

The sites weather station is situated on the now capped, Phase 1 of the landfill. The weather station has frequency hopping, spread spectrum radio technology that allows a constant wireless connection between the weather station itself and an internal computer station. This means the weather on site can be viewed at any time.
The weather station also has a data logging facility allowing weather readings to be stored every 10 minutes. This is then downloaded to the computer station and kept in a database. The database can then be used to check weather conditions at specific times if required. 
The weather station records the following parameters:

· Wind Direction

· Temperature (out/heat/chill/storm/rate)

· Humidity (in/out)

· Wind Speed

· Current Rain (day/storm/rate)

· Barometer

· Total Rain (month/year)

· Solar Radiation

· Evapotranspiration (day/month/yr)

· UV 

4.3.  Unusual / Emergency Situations

4.3.1. Drilling Works

During drilling works on site it is not anticipated that any odours will be produced but as a precaution the Environment Agency will be notified of any planned drilling works, as per the permit / working plan.
Additional monitoring will be carried out if it is deemed necessary (i.e. if drilling in waste) following a risk assessment of the likely drilling conditions to be expected. Details of any monitoring carried out and the results of the monitoring will be passed to the Environment Agency as soon as is reasonably practicable. 

If during a period of drilling on site, it becomes evident that an odour may be experienced or is being experienced then immediate notification of the Environment Agency will be carried out. Further actions will depend on the severity of the odour event and any actions requested by the Environment Agency following notification.  

4.3.2. Compost Turning

Compost produced on site is currently turned twice a week during its first 2/3 weeks, and once a week there after. During turning airborne particles can be emitted as well as a distinctive odour given off. 

Due to this potential for odour production, compost turning is only carried out on site once wind direction and speed have been checked and staff are satisfied that no significant odour will be produced. 
It is also possible to suppress any production of particulates by spraying the compost with water prior to turning. This will be discussed in more depth in Improvement Condition 10, A report into the monitoring of particulate matter, including dust and fibres, on site. 

4.3.3. Emergency on Site

An example of what is considered to be an odorous emergency on site would be damage to / break down of the landfill gas management system or the flare on site being offline for a period of over 24 hours.

In the event of an emergency on site that had the potential to cause an odour or had already caused an odour, the following procedures are to be adhered to:
· Evacuation of all staff from the area until it can be determined that it is safe to enter the area.

· Notify site management / Environment Agency / Emergency Services as required.

· Carry out initial testing / sampling to try to determine the source and nature of the odour. To be carried out without putting any staff member at undue risk.

· Take advice from the Environment Agency / Emergency Services as to best handle the situation if required.

In the event of such an incident, an enquiry into the cause of the incident and what steps could be taken in future to avoid such an incident happening again will be carried out by site management and any findings reported to the Environment Agency.

5. Notification of an Odour Event 

5.1. Register of Odour Complaints/Events

A register of all odour complaints received is maintained on site, describing the complaint plus the details of any investigations that were carried out as a result of the complaint. Weather data for the time of the complaint is also recorded.

All records of odour complaints received on site are now being forwarded to Novera Energy Ltd as part of our ongoing partnership with the operators of the on-site landfill gas generation scheme.
5.2. Record of all Monitoring Carried Out

A record of all air quality monitoring carried out in accordance with Section 4 of this report, shall be maintained. This record shall be made available to the Environment Agency if and when requested, as these results do not come under either of the Emissions & Monitoring or the Reporting requirements of the sites permit.

Reporting of these results can be arranged in conjunction with the regular monitoring reporting if required by the Environment Agency.

5.3. Format for Formally Reporting an Odour Event

Notification of an odour event / anticipated odour event will be carried out in accordance with Schedule 6 of the sites IPPC Permit (See Appendix A). This is to ensure continuity of all notifications required to be given.

As soon as is practically possible following identification / expectation of an odour event a Schedule 6, Part A Notification will be completed and signed by an authorised member of Amgen Cymru staff and forwarded to the sites Regulatory Officer. This will be accompanied by a courtesy call to the officer at the time of the event. 

Following an on-site investigation of the odour event Part B of the Schedule 6 Notification will also be completed and forwarded to the Regulatory Officer.
6. Follow-up Procedure for Investigation of Odour Complaints 

6.1. On Site Verification of Source of Odour

If deemed necessary an investigation will be carried out by Amgen Cymru into the source of the odour. This will consist of any or all of the following in order to determine the source of the odour;

· On-site monitoring of air quality in areas around the site

· Site investigation / Earthworks

· Stability monitoring

· Discussions with staff, in particular those working in the area where the odour was reported

· Check of the temporary capping

· Monitoring of waste accepted on site

· Any method deemed necessary to determine the source of the odour

6.2. Determination of Reason for Odour

Once the source of the odour has been determined it is necessary to determine the reason for the odour release. 

If it becomes apparent that the reason for the odour was a ‘one of’ (i.e. gas wells offline, not enough daily cover etc) then the situation will be immediately remedied and if required working practices altered accordingly. 

If there is a more pressing reason for the odour on site (i.e. odorous waste on site, odour from leachate lagoons etc) then a suitable course of action / remediation will be determined (i.e. banning particular waste streams from the site) and changes to working practices and if necessary, the Working Plan, will be made and implemented, following consultation with the Environment Agency.
6.3. Discussion with EA Regarding Odour 

Once the source and reason for an odour event on site have been verified, management will inform the Environment Agency, via a Permit Schedule 6, Part B Notification. If required, Amgen Cymru management will discuss the event and its implication with the Regulatory Officer for the site. 

Any actions required by the Environment Agency will be implemented on site as soon as is reasonably practicable. 

6.4. Planned Remedial Actions
Currently Amgen Cymru have the following remedial actions planned for implementation in the near future; intermediate capping of the Phase 2C internal slope, inline with previous intermediate capping and permanent capping of the top of Phase 2C once the waste is up to level. All of the capping works have been engineered to tie into the existing capping on site. 
Amgen Cymru has also placed an intermediate clay cap on the Phase 2C internal slope to reduce any potential migration of gas into Phase 3A. 

Once the capping works are completed additional gas wells will be retrofitted to Phase 2C to increase the volume of landfill gas being drawn from the waste mass.

As the works commence on site, Amgen Cymru will review progress and adjust any designs accordingly. Also if it appears that further engineering work needs to be carried out, as long as it is the best practicable option, the works will be implemented.
6.5. Review of Remedial Actions 
During the implementation of the planned remedial actions, Amgen Cymru will review the works on site. This is to ensure that the works are necessary and will be effective.

Once the works are completed the relevant CQA documents will be forwarded to the Environment Agency for approval and an inspection of the works carried out by Amgen Cymru management. 

Three months following the completion of the works there will be a complete review of the remedial works, provided there is no need to review the works at an earlier date.

The review will consider any odour complaints received since the works were completed and any outstanding actions yet to be completed. The conclusions of any reviews held will be forwarded to the Environment Agency. 
7. Amgen Cymru’s Future Intentions Regarding Odour Management
Amgen Cymru has a proactive attitude to odour management, preferring to prevent odours from occurring on site rather than reacting to a complaint / odour event.
Amgen Cymru is working very closely with Novera Energy Ltd to continually improve the landfill gas management system on site. New gas extraction and spike wells are retrofitted to the waste mass as and when they are needed. There are also plans to increase the capacity of the generator on site to allow for the increased gas production rates being experienced to be processed. 

Amgen Cymru plans to continue with its preferred civils option of temporarily and permanently capping areas of the landfill on an annual basis, provided there is area available for capping. 

Implementation of the site boundary monitoring system will commence as soon as the kiosks and electricity are available on site. This will mean permanent monitoring of air quality in and around the site.

Amgen Cymru intends to increase the number of aeration units in the leachate lagoons over time. This will enable enhanced aeration in both lagoons and reduce the potential for odour emissions from the leachate line vents.

All monitoring results from walkovers and any community sampling carried out will be carefully analysed. Any areas that appear to be providing ‘hot spots’ or areas of increased odour will be remediated / engineered.
Amgen Cymru is working with its site staff, encouraging staff to report odours or malodorous waste to senior management so that steps can be taken to reduce the potential for odour production on site. 

In the event that staff report odours on site, once the source of the odour has been determined Amgen Cymru are committed to carrying out any reasonably practicable work required. 
8. Conclusions / Recommendations
It is concluded that there is the potential for odour production on site, not only from the waste mass but also from the landfill gas and leachate produced. Therefore the management of these operations is essential to ensure that odour does not escape the site
Measures undertaken on site such as the landfill gas collection system, high temperature flare and capping works are sufficient to mitigate any potential odour problems during normal operation conditions.

Action plans in place for emergency situations allow for safe, controlled handling of any odour event on site as well as providing for follow up investigation into these events. This will eventually lead to identification of potential improvements on site and changes to working practices. 

It is proposed that this Odour Management Plan be reviewed every 3 years, or following any emergency on site that has the potential to change operational procedures.

PAGE  
iv

