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Introduction

Offaly County Council operates the Derryclure Waste & Recycling Facility under the terms
of Waste Licence WL 029-4. This Annual Environmental Report is compiled in accordance
with Condition 11.7 and Schedule H of WL 029-4. This report covers the period 1* January
2012 to 31* December 2012.

Derryclure Landfill is located approximately 5 km from Tullamore town on the Tullamore-
Killeigh road (National Secondary Road - N80). The landfill site is located on what was
originally a cut-away peatland area. The Northern, Southern and Eastern sides of the landfill
are bounded by raised peatlands while the Western side is bounded by pastoral land.
Topographically, the Tullamore area is extensively low-lying, and as such is characteristic of
the low lands of central Ireland. The land uses of the area are a mixture of peat extraction on

the raised peatlands and agricultural use on the pastoral land.

The site has operated under the EPA Licensing regime since the 16 November 1999, when
WL29-01 was issued. In October 2010, the EPA issued the Final Decision for WL29-04,

which are the conditions under which the site now operates.

Landfilling activities ceased at the site in October 2011, and the works undertaken in 2012
under W0029-04 can be categorised as follows:

e Final capping works completed for cells 1A, 1B & 1C.

e Waste Transfer Area continued to operate at the front of the site, with the only change
being the transfer of all waste off site by a private waste contractor, as opposed to its

deposition on site, which was the case during landfill activities.

e The Recycling Centre continued to operate on the site — to the South of the

weighbridge offices.

e Ongoing gas and leachate management and environmental monitoring. This also
included the advancement of a Midlands Landfill Gas Utilisation Project with Laois

and Westmeath Co. Co’s.

Waste Activities undertaken at the facility

Derryclure Landfill is licensed to accept household waste, commercial waste, industrial non-
hazardous solids, sewage sludge and construction and demolition waste in accordance with
the third schedule of the Waste Management Act 1996 and waste for recovery per the Fourth
Schedule.



The waste activities on the site during 2012 can be divided into two areas:

1. Waste Transfer Area for waste at front of site, where waste is deposited by customers
into large skips and compactors, and these are transferred off site for further

processing,

2. Recycling Centre/ Civic Amenity Site where segregated recyclable wastes, bio
wastes (food and green/garden) and general wastes are accepted from the domestic

sector.

Quantities of Waste received, disposed of and recovered in 2012

A. Wastes accepted for disposal:
Schedule A defines the quantities and categories of waste that may be accepted at the site. In
the table below the limits for each waste category and the volumes of each accepted in 2012

are shown

Waste Type Licence WL Total waste

29-04 (1) accepted in 2012 (1)
Limit

Household Waste 45,500 2558.42*

Commercial Waste 39,500 494.35*

Industrial — non haz 11,000 0.0

Treated Municipal 2,000 0.00

Sludge

C&D 2,000 0.00

Total 100,000 3,052.77

*Recycling Centre Total = 1,404.94 tonnes (domestic sources)
*Waste Transfer Area Total = 1,647.83 tonnes (this is estimated as 30% commercial sources
and 70% domestic sources)

Reference: NWDB Report 2012 for W029-04.

B. Waste Accepted for Recovery:

The wastes accepted for recovery relate to the waste accepted at the Recycling Centre and
also the green, timber and C&D waste accepted at the Waste Transfer Area. Volumes for
each waste stream are included in Appendix A, an extract from the 2012 PRTR Return in
Section 5 “Off site Transfers of Waste”.



Remaining capacity of the landfill site

The landfilling activity ceased at Derryclure landfill in October 2011. This approach was
defined by an assessment of the viability of developing a new cell in the current waste market
and economic climate. At present there is no built capacity on site, and there are no plans to

develop further cells at this time.

Waste Handling
All waste is transferred off site for processing at licensed and permitted facilities, which are
listed on various AER/Annual Returns for the site. The range of waste streams are also

illustrated in these returns and per Appendix A attached.

Summary of Results of Environmental Monitoring
Monitoring was undertaken in accordance with the requirements of the licence in relation to

the following environmental media:

Surface Water

e  Surface Water — quarterly monitoring of six points. Samples taken were compared to
the Class Al limit of Surface Water Regulation.

e One incident reported in Quarter 4 monitoring with an exceedance in ammonia at

SW12 — see In-12-08.

Groundwater

e  Groundwater is monitored quarterly at fourteen points, taking a level for the depth to

water table and also analysing samples for parameters required under the license.

Landfill Gas

e Landfill Gas is monitored monthly at eighteen points on the site, some of which are
located within the waste body of the capped cell, and others along the perimeter of the
site. Each monitoring episode has measured exceedances in the % Methane and/or %
Carbon Dioxide at a number of sampling points each month. Incidents were reported to

the Agency on each occasion.



Gas Flare

e Monitoring of the flares was undertaken in accordance with the license requirements.

Dust

e Dust was monitored in accordance with the license requirements.

Noise

e A noise survey was undertaken at pre-determined perimeter monitoring points in

accordance with the license requirements.

Leachate
e Under the terms of the licence, the leachate lagoon temperature is monitored quarterly
and sampled annually at three leachate wells and the leachate lagoon. All leachate is
collected in the leachate lagoon, and tankered to Tullamore Waste Water Treatment
Plant.
e One incident was noted relating to an exceedance of the 1m leachate level in Cell 1B

in September 2012 — See In-12-04.

Volume of leachate produced
In 2012, 22,404.42 tonnes of leachate were produced on the site. All leachate was tankered

off site for treatment at the Tullamore Waste Water Treatment Plant.



Development works undertaken during the reporting period:

Completed capping of cells 1A, 1B and 1C as per the SEW approved by the Agency,
with the only works to be completed in 2013 relating to the seeding of the site.

No odour complaints have been received since 24 May 2012. The winter period had
seen an increase in complaints in previous years — however the works on site
addressed any emissions. As a result odour patrols were reduced, and stepped down
when capping works were completed in late 2012. Patrols will be undertaken in the

event of any issues detected on site or reported to the Council.

VOC survey in early 2013 has also illustrated the effectiveness of the capping, with

no issues detected — attached as Appendix B.

A Gas Utilisation Project is advancing in conjunction with Laois and Westmeath Co
Co’s. Tender documents have been prepared and it is the intended to proceeed to

tender for Gas Utilisation at the Derryclure site in 2013.

Summary of Incidents and Complaints

Recorded Incidents

There were eight incidents recorded during 2012, which were reported to the Agency. The

breakdown of incidents is as follows:

Gas Monitoring (monthly) 6
Leachate 1
Surface Water 1

All details are available for inspection in the Incident Register, which is located in the Site

Manager’s Office at the facility.

Recorded Complaints

There were 35 complaints were received at the Derryclure facility during 2012. The table

below provides a breakdown of complaints during the year.

January 9 July 1
February 11 August -
March 5 ' September -




April 5 October -

May 4 November -

June - December -

All details are available for inspection in the Complaints Register, which is located in the Site

Manager’s Office at the facility.



Review of Nuisance Control
Nuisance control measures continued to be managed in 2012, although the change in activities
reduced the issues arising. The key nuisance issues are listed below, and the landfill manager

undertook assessments of nuisance control on a routine basis.

Mud
The use of the wheel wash by all vehicles ensures the facility roads are kept free of mud. A
road sweeper is also employed on a regular basis to clean access roads and hard standing

arcas.

Dust
A water bowser is used to suppress dust on the site, especially on roads and hard standing

areas during extended periods of dry weather.

Noise
Noise is managed through the regular maintenance of site plant equipment, traffic
management with speed restrictions and ramps, and the managed use of the bird control

measurcs.

Septic Tank Compliance Report
Both septic tanks on site at Derryclure Landfill are holding tanks and do not percolate to
ground via either a soakway or percolation area. These tanks are emptied on a scheduled basis

by contractor and the waste is transferred to Tullamore WWTP.

Management of site
The management structure for Derryclure Landfill during 2012 was as follows:
Director of Services — Sean Murray
Senior Engineer — Tom Shanahan
Executive Scientist - Marian Healy
On-site staff:
Site Manager — Basil Mannion
Staff on site for 2012 were contractors working on the various capping works, or the

management of the Waste Transfer Area and Recycling Centre.



Review of EMP 2012:
Schedule of Objectives and Targets for Derryclure Landfill Site for 2012

Conduct operation on site in accordance with the schedules and conditions of the

waste license

Continue to monitor and reduce odour emissions/impacts from the facility and install

an additional gas well as part of the capping contract.

Completion of the capping works in Cells 1A, 1B &1C.

Progress the assessment of viability of a Landfill Gas Utilisation Project for the site.

OPERATION | TARGET OBJECTIVE Outcome Responsibility
1. All site To ensure Conduct operations on site | Site managed to ensure | Site Manager
activities compliance with in accordance conditions | compliance with

the Waste License | of the Waste License WL29-04.
2.All activities, | To minimise any Complete the lining and Works completed per | Site Manager &
and odour impacts from | capping works, installing | approved SEW Executive
particularly the facility an additional gas well Scientist
Cells 1A, 1B during the works.
& 1C
3.Gas To ensure optimum | Ongoing management of | Gas extraction Site Manger
Extraction performance, the gas field and flares, infrastructure managed
System particularly in (adjustments based on the | and no issues arose

extreme weather sealing impact of the during winter period.

conditions capping works). Capping works

brought further
improvements.

5.Health & Management of Ongoing Management of | Managed a diverse Site Manger
Safety Safety in the H&S on site, including | range of contractors

accordance with acting as PSCS for the and had clear HAS

the Safety capping project. audits

Statement
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6. Landfill Gas

Utilisation

Development of
Landfill Gas
Utilisation at the

site

Define the viability of the
site for the utilisation of
landfill gas, and options

for energy provision.

Draft tender
documents were
advanced and will go

to the market in 2013.

Executive

Scientist

Il




Schedule of Objectives and Targets for Derryclure Landfill Site for 2013

EMP for 2013:

a. Conduct operations on site in accordance with the schedules and conditions of the

waste license

b. Complete seeding works on site

c. Advance the Landfill Gas Utilisation Project for the site.

d. Progress the Technical Amendment submission to the EPA re Transfer Activity

OPERATION | TARGET OBJECTIVE Timeline Responsibility
1. All site To ensure Conduct operations on site | Ongoing Site Manager
activities compliance with in accordance conditions

the Waste License | of the Waste License
2 Complete | To complete final | Compete seeding works, Ongoing Site Manager
seeding works | aspect of capping and assess the growth for
on site works stability.
3.Gas Development of Publish the tender and September 2013 Executive
Utilisation Landfill Gas assess viability of Scientist
Project Utilisation at the establishing gas utilization

site on site.
5.Waste Progress Technical | Gain clarity from EPA on | June 2013 Executive
Transfer Amendment requirements for proposal. Scientist
Activity application with
proposed EPA

12
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Environmental Protection Agency

Guidanca to completing the PRTR workbook

AER Returns Workbook

u

[ REFERENCE YEAR|

2012

1. FACILITY IDENTIFICATION

Parent Company Name

Offaly County Council

Facility Name

Dermryciure Landfill

PRTR !dentification Number

w0029

Licence Number

W0029-04

Waste or IPPC Classes of Activity

35
31

[iass_pame

No. clags_name

Specially engineered landfill, including placement into lined discrete
cells which are capped and isolated from one another and the
environment.

Deposit on, in or under land (including landfil).

Blending or mixture prior to submission to any activity referredtoina

3.11 | praceding paragraph of this Schedule.
Storage prior to submission to any activity referred to in a preceding
paragraph of this Scheduls, other than temporary storage, pending
3 13 |collaction, on the premises where the waste concerned is produced.
Surface impoundment, including placement of liquid or siudge
3 4|discards into pits, ponds or lagoons.
3.7 [y fat hed s g b ba gl A b g b el g S eieiriciateisie cieie e isieie 2e ey mlwrmimce nt
Storage of waste intended for submission to any activity referred io In
a preceding paragraph of this Schedule, other than temporary
storage, pending coilaction, on the premises where such waste is
4.13|produced.
Recycling or reclamation of organic substances which ara not used
as solvents (including compaosting and other biological transformation
4 2|processes).
4.3 |Recycling or reclamation of metals and metal compounds.
4.4 |Recycling or reclamation of other inorganic materials.
Address 1|Derryclure and Killeigh
Address 2| Tullamore
Address 3|Co. Offaly
Al. ot 4
Offaly
Country |Ireland
Coordinates of Location|-8.25685 53.5597
River Basin District|[EGBNISH
NACE Code|3821
Main Economic Activity| Treatment and disposal of non-hazardous waste
AER Returns Contact Name|John Connelly
AER Returns C t Email Address |jconnelly@offalycoco.ie

AER Returns Contact Position

Senior Executive Engineer

AER Returns Contact Telaphone Number|057 9357403
AER Returns Contact Moblle Phone Number
AER Returns Contact Fax Number
Production Volume 0.0
Production Vol Units
Number of Installations 0
Number of Oparating Hours in Year 0
Number of Employees 2
User Feedback/Comments
Web Address
2. PRTR CLASS ACTIVITIES
|Activly Number Actlvity Name
5(d) Landfills
5(c) Installations for the disposal of non-hazardous waste
5(d) Landfills
50.1 General
3. SOLVENTS REGULATIONS (S.!. No. 543 of 2002}
Is it applicable?|No

Have you been granted an exemption ?

If applicable which activity class applies (as per
Schedule 2 of the regulations) ?

Is the reduction scheme compliance route being

used 7|

4. WASTE IMPORTED/ACCEPTED ONTO S!TE

ul on waste im /i

Do you Import/accept waste onto your site for on-
site treatment (either recovery or disposal
activities) 7

This question is only applicable if you are an IPPC or Quarry site
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Sheet : Treatment Transfers of Waste

5. ONSITE TREATMENT & OFFSITE TRANSFERS OF WASTE

Please enter all gquantities on this sheet in Tonnes

AER Returns Workbook

14/5/2013 16:30

Haz Waste : Name and
Licence/Permit No of Next

Quantity Destination Facility Non | Haz <<mmﬂ.m ; \.Enamm .& Next Name and :nm:.mm / Permit No. and ) )
Haz Waste: Name and Destination Facility Address of Final Recoverer / Actual Address of Final Destination
(Tonnes per Licence/Permit No of Non Haz Waste: Address of Disposer (HAZARDOUS WASTE | i.e. Final Recovery / Disposal Site
Year) Method Used Recover/Disposer Recover/Disposer ONLY) (HAZARDOUS WASTE ONLY)
Waste
European Waste Treatment Location of
Transfer Destination Code Hazardous Description of Waste Operation |M/C/E |Method Used Treatment
Cappincur
waste printing toner other than those Road, Tullamore,Co.
Within the Country 08 03 18 No 0.06 mentioned in 08 03 17 R5 M Weighed Offsite in Ireland KMK Metals Ltd, WL 184-01 Offaly,.,Ireland
Enva Ireland Ltd, WL
Clonminam Ind 184,Clonminam ind Clonminam Ind
Estate,Portlacise,Co. Estate,Portlacise,Co. Estate,Portlaoise,Co.
Within the Country 13 02 08 Yes 2.28 other engine, gear and lubricating oils D9 M Weighed Offsite in Ireland Enva Ireland Ltd, WL 184-01 Laois,.,Ireland Laois,.,Ireland Laois,.,Ireland
Clonminam Ind
Estate,Portlacise,Co.
Within the Country 20 01 25 No 12.42 edible oil and fat R3 M Weighed Offsite in Ireland Enva Ireland Ltd, WL 184-01 Laois,.,Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin, Dublin
Within the Country 15 01 02 No 51.38 plastic packaging R3 M Weighed Offsite in Ireland Linited, WL 208-02 22 Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 15 01 04 No 4.22 metallic packaging R4 M Weighed Offsite in Ireland Linited, WL 208-02 22 Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 15 01 04 No 11.42 metallic packaging R4 M Weighed Offsite in Ireland Linited, WL 208-02 22,Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 15 01 05 No 7.12 composite packaging R3 M Weighed Offsite in Ireland  Linited, WL 208-02 22,Ireland
Unit 4 ,Osberstown Ind
Rehab Glassco Ltd, WFP-KE- Park,Naas,Co.
Within the Country 15 01 07 No 43.88 glass packaging RS M Weighed Offsite in Ireland 08-0957-01 Kildare,Ireland
Mooretown
Crumb Rubber Ltd, WFP-LH- ,Dromiskin,Dundalk,Co.
Within the Country 16 01 03 No 5.72 end-of-life tyres RS M Weighed Offsite in Ireland  10-0005-01 Louth,Ireland
H.J. Enthoven Ltd,Lix # BL
5598,Darley Dale
Smelter,South Darley Dale Smelter,South
Cappincur Darley,Matlock Darley,Matlock
Road, Tullamore,Co. Derbyshire,DE4 2LP,United Derbyshire,DE4 2LP,United
To Other Countries 16 06 01 Yes 2.4 lead batteries R4 M Weighed Abroad KMK Metals Ltd,WL 184-01 Offaly,.,Ireland Kingdom Kingdom
Merrywell Ind
mixture of concrete, bricks, tiles and Estate,Ballymount Road
ceramics other than those mentioned in 17 Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 17 01 07 No 125.78 01 06 R5 M Weighed Offsite in Ireland  Linited, WL 208-02 22,Ireland
Oxigen Environmental Barnan,Daingean,Co.
Within the Country 17 02 01 No 0.0 wood R3 M Weighed Offsite in Ireland Ltd, WFP-10-0OY-0183-02 Offaly,.,Ireland
Merrywell Ind
Estate,Ballymount Road
gypsum-based construction materials other Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 17 08 02 No 14.76 than those mentioned in 17 08 01 R3 M Weighed Offsite in Ireland  Linited, WL 208-02 22,Ireland
landfill leachate other than those mentioned Tullamore Waste water Kilcruttin, Tullamore ,Co.
Within the Country 19 07 03 No 22404.42 in 19 07 02 D9 M Weighed Offsite in Ireland Treatment Plant,D0039-01  Offaly,.,Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 20 01 01 No 186.08 paper and cardboard R3 M Weighed Offsite in Ireland Linited, WL 208-02 22,Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 20 01 02 No 14.32 glass R5 M Weighed Offsite in Ireland Linited, WL 208-02 22,Ireland

| PRTR# : W0029 | Facility Name : Derryclure Landfill | Filename : PRTR W0029_2012.xIs | Return Year : 2012 |

Page 1 of 2



Sheet : Treatment Transfers of Waste

AER Returns Workbook

14/5/2013 16:30

Haz Waste : Name and
Licence/Permit No of Next

Destination Facility Non

Haz Waste : Address of Next

Name and License / Permit No. and

Quantity Haz Waste: Name and Destination Facility Address of Final Recoverer / Actual Address of Final Destination
(Tonnes per Licence/Permit No of Non Haz Waste: Address of Disposer (HAZARDOUS WASTE | i.e. Final Recovery / Disposal Site
Year) Method Used Recover/Disposer Recover/Disposer ONLY) (HAZARDOUS WASTE ONLY)
Waste
European Waste Treatment Location of
Transfer Destination Code Hazardous Description of Waste Operation |M/C/E [Method Used Treatment
Robinhood Industrial
Oxigen Environmental Estate,Robinhood
Within the Country 20 01 08 No 303.0 biodegradable kitchen and canteen waste R3 M Weighed Offsite in Ireland Ltd, WL 152-03 Road,Dublin,22,Ireland
504 A Grants
Drive,Greenogue Business
Park,Greenouge Ind
Within the Country 20 01 10 No 8.28 clothes RS M Weighed Offsite in Ireland Textile Recycling Ltd,N/A Estate,Dublin 24,Ireland
KMK Metals Ltd, WL
Cappincur 113,Cappincur Cappincur
fluorescent tubes and other mercury- Road, Tullamore,Co. Road, Tullamore,Co. Road, Tullamore,Co.
Within the Country 20 01 21 Yes 0.06 containing waste R4 M Weighed Offsite in Ireland KMK Metals Ltd,WL 184-01 Offaly,. Ireland Offaly,.,Ireland Offaly,.,Ireland
Merrywell Ind ATM BV Lic#
Estate,Ballymount Road 827180,Vlasweg Viasweg
paint, inks, adhesives and resins containing Oxigen Environmental Lower,Clondalkin,Dublin 12,PW,Moerdiijk,4782,Nethe 12,PW,Moerdiijk,4782,Nethe
To Other Countries 20 01 27 Yes 24.72 dangerous substances D10 M Weighed Abroad Linited, WL 208-02 22,Ireland rlands rlands
Oxigen Environmental Barnan,Daingean,Co.
Within the Country 20 01 38 No 130.28 wood other than that mentioned in 20 01 37 R3 M Weighed Offsite in Ireland  Ltd, WFP-10-0Y-0183-02 Offaly,.,Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 20 01 40 No 57.74 metals R4 M Weighed Offsite in Ireland Linited, WL 208-02 22 Ireland
Oxigen Environmental Barnan,Daingean,Co.
Within the Country 20 02 01 No 217.99 biodegradable waste R3 M Weighed Offsite in Ireland Ltd, WFP-10-OY-0183-02 Offaly,.,Ireland
Merrywell Ind
Estate,Ballymount Road
Oxigen Environmental Lower,Clondalkin,Dublin
Within the Country 15 01 02 No 0.42 plastic packaging R3 M Weighed Offsite in lreland  Linited, WL 208-02 22,Ireland
Robinhood Industrial
Oxigen Environmental Estate,Robinhood
Within the Country 20 03 01 No 321.36 mixed municipal waste R5 M Weighed Offsite in lreland Ltd, WL 1562-03 Road,Dublin,22,Ireland
Robinhood Industrial
Oxigen Environmental Estate,Robinhood
Within the Country 20 03 01 No 1452.9 mixed municipal waste R5 M Weighed Offsite in Ireland Ltd, WL 152-03 Road,Dublin,22,Ireland
* Select a row by double-chicking the Description of Waste then click the delete buttor
| PRTR# : W0029 | Facility Name : Derryclure Landfill | Filename : PRTR W0029_2012.xls | Return Year : 2012 | Page 2 of 2
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« ANUA

Report No. ECS4479

Executive Summa

ANUA Environmental was commissioned by Ms. Marian Healy of Offaly County Council to perform
fugitive emission monitoring at the Derryclure Landfill Facility. Subsequently the site was visited by
Environmental Scientists from Anua Environmental on the 31" of January and 1* of February 2013 to
perform the on-site survey.

Landfilling operations at the Derryclure site on the outskirts of Tullamore town has been recently
ceased. Prior to decommission, the landfill cells were covered with a geo-textile membrane liner and
topsoil to ensure all gas and leechate produced from the breakdown of waste within the cells is
captured and disposed of in a safe and proper manner.

To evaluate the mitigation of gases at the Derryclure landfill, an investigation was conducted to
detect potential areas of landfill gas release/flux from the surface of the landfill cap. The survey
involves landfill cap source monitoring using a portable Photo lonisation Detector (PID) and a
portable Flame lonisation Detector (FID) to detect VOC's and Methane. A portable gas detector, Gas-
Tec, with a built-in Global Positioning System (GPS) was used to record the methane and
simultaneously mark areas sampled using a grid system. This allowed for the generation of detailed
VOC/Methane geo-referenced contour maps of the landfill operational area, plotted upon the facility
base map for visual interpretation. The contour map highlights and identifies surface emissions
hotspots on the land fill cap.

A total of 501 readings were taken over the three cells. VOC's and Methane were not detected
above 1 parts per million (as shown in Appendix 1 results). This displays a notable reduction
compared to the previous monitoring survey, conducted in February 2011 (BNM Report Ref
ECS3871). it may be therefore concluded that the geo-textile membrane has been successful
in reducing fugitive emissions to a negligible level at the Derryclure site.

This report details the sampling programme that took place including the sampling and analytical
methodologies adopted.

Respectively Submitted, .

/ -~ t, k >-_\-—' — "

Lenon Cé_?{’ \ l%\ > e
Mr. Eamonn Lee Mr. Peter Coogan
Environmental Scientist Monitoring Team Leader
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1.0 INTRODUCTION
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In compliance with “Surface VOC Emissions Monitoring on Landfill Guidance Note 6 (AG6)”, all EPA
licensed landfills shall typically be subject to the following conditions;

Following completion of waste acceptance in any cell/sub-cell, the licensee shall, on a bi-annual
basis, arrange for the carrying out of an independent assessment and report on surface VOC
emissions at the facility; and in relation fo surface emissions from the waste body and identified
features, the following shall constitute a trigger level:

» VOC greater than or equal to 50ppmv average over capped area

The trigger levels of 50ppm average and 100ppm instantaneous will apply to permanently
capped areas.

» VOC greater than or equal to 100 ppmv instantaneous reading on open surfaces within the
landfill footprint

The trigger level of 500ppm will apply to features, engineered and otherwise on the landfill.
Such features will include but are not limited to: gas and leachate infrastructure including gas
wells, gas monitoring points, leachate wells, side-slope risers, gas and leachate collection
pipework and any projections of/from the waste body. This applies to all features including
those occurring on any final cap area.

» VOC greater than or equal to 500 ppmv around all identified features

The trigger level of 100ppm will apply for the instantaneous monitoring locations in the
operational cell. Any area not under final cap, which is also not a feature and is not the
working face shall be monitored against the trigger level of 100ppm for instantaneous
readings.

Anua Environmental was commissioned to perform the first biannual fugitive emissions survey for 2013 at
the Derryclure landfill to determine compliance with the above.

The site was visited by Environmental Scientists from Anua Environmental on the 31* of January and 1*
of February 2013 to perform the on-site survey. All on-site data recorded during each monitoring event
was downloaded to a PC at the end of the monitoring day using specialist software.

This report details the sampling programme that took place including the sampling and analytical
methodologies adopted.
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Landfilling operations at the Derryclure site on the outskirts of Tullamore town has been recently
ceased. Prior to decommission, the landfill cells were covered with a geo-textile membrane liner and
topsoil to ensure all gas and leechate produced from the breakdown of waste within the cells is
captured and disposed of in a proper manner.

Weather conditions were monitored as they can have a significant impact on concentrations of
methane and VOC recorded at ground level. Weather conditions during the survey have been
characterised in terms of wind speed & direction, temperature, rainfall and atmospheric stability as
supplied by the Met Eireann from their nearest synoptic weather station located at Gurteen College.

Air quality concentrations and the potential for pollution are affected by the spatial relationships
between the source of pollution, the receiver and on the nature of the transport mechanisms between
the two. Determining the connectivity between a possible source and the receptor is heavily
determined by the current weather conditions and consequently warrant consideration in this study.

Air quality (and concentrations of constituents) are dominated by prevailing weather conditions and
vary considerably with time (seasonal, diurnal and momental). These changes in concentrations are
largely determined by meteorological factors. The extent to which pollutants are dispersed & diluted
is dependent on wind speed, turbulence, mixing depth, topography etc. The principal factors of
concern include:

Wind Speed & Direction

The primary mode of transport of materials in the air is through wind-based dispersion and dilution.

e Wind speed is determined by atmospheric pressure gradients, which are shown on weather
charts by isobar lines (i.e. lines of equal pressure). Isobars close together indicate the wind
speed will be high - this is due to significant pressure differentials in a short distance. Under
such conditions pollutant concentrations are likely to be relatively low. Low wind speeds tend
to result in the accumulation of pollutants.

e Higher wind speeds result in a greater level of dilution as any wind parcel is spread further
downwind over a greater volume in a given period of time.

e The more turbulent gusty conditions result in greater dispersion or mixing of the substance in
the air medium (such fluctuations can be solar-driven or vortex-driven resulting in unstable
atmospheric conditions which are conducive to good mixing).

* Wind direction will determine the direction of any pollutant plume and is an important factor
in air pollution transport.

e The wind speed on each monitoring day was measured using a portable hand-held wind vane
and recorded in field notes.

Turbulence

The amount of turbulence in the ambient atmosphere has a major effect on the dispersion of
air pollution plumes because turbulence increases the entrainment and mixing of unpolluted
air into the plume and thereby acts to reduce the concentration of pollutants in the plume
(i.e., enhances the plume dispersion). It is therefore important to categorize the amount of
atmospheric turbulence present at any given time.
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The degree of atmospheric turbulence is easily described using the Pasquill Stability Indices which
range from extremely unstable (A) to extremely stable (F). This simple system takes into account the
influence of solar radiation during the day and night time cloud cover. Unstable conditions promote
the rapid dispersion of atmospheric contaminants and result in lower air concentrations compared
with stable conditions.

| Pasqulll Stablllty Index | Definition | Comment. 2
A Very unstable Most turbulent, excellent mixing
B Unstable
C Slightly unstable Some mixing
D Neutral
E Slightly stable
F Stable Inversion, ground layer trapped, little dispersion

To rface Roughn

The topography of Derryclure Landfill falls sharply from the top of the capped landfill (approximately
99m above mean sea level relative to Malin Head), to the base of the landfill perimeter
(approximately 75m above mean sea level relative to Malin Head). This represents a total height
difference of approximately 24 meters from the base of the landfill to the top of the capped landfill
site. As such there are few obstacles to deflect wind patterns or cause additional turbulence, so wind
driven mixing is considered here as the predominant mode of mixing.

Temperature

Temperature may have a less pronounced effect on general air pollution. Usually, within the lower
atmosphere (the troposphere) the air near the surface of the Earth is warmer than the air above it,
largely because the atmosphere is heated from below as solar radiation warms the earth's surface,
which in turn then warms the layer of the atmosphere directly above it. Warm air rises as it is more
buoyant and is replace by adjacent air, and as it rises, it expands and cools. Cooler air gradually
sinks and thus vertical convective circulation causes the natural mixing of air. In general,
temperature decreases as height from the surface increases up to the tropopause. The rate of
temperature change with respect to altitude is known as the Ambient Lapse Rate.

However, the occurrence of a temperature inversion may have a significant impact on ground-level
pollutant concentrations. By definition: an ‘inversion' exists when warm air overlies cooler air. A
warmer air mass moving over a cooler one can 'shut off’ or ‘cap’ any convection, which may be
present in the cooler air mass. A temperature inversion results in an elevated bulge in the air
temperature / altitude profile so that the lowest portion of the warm air layer forms a lid to the
underlying layer of air & constituents. The altitude at which air dispersion could occur is known as

the Maximum Mixing Depth. With the ceasing of convection, the air becomes stiller and more stable,
hence the air becomes murky because dust & pollutants are no longer lifted away from the earth’s
surface and dispersed.
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Such inversions can be dominated by radiation (day vs. nocturnal influences) and by atmospheric
subsidence with air circulating a High Pressure zone in anti-cyclonic conditions. The presence of a
temperature inversion significantly inhibits the dispersion of ground level pollutants and consequently
ground-leve! concentrations could become elevated as a result of prevailing meteorological
conditions.

Report No. ECS4479

Portable Real-Time Monitoring

Two of the most common detectors utilized in portable gas sampling technigques are portable flame
ionization detectors FIDs and PIDs. These detectors, used in conjunction or separately, are generally
used to give background levels of, Methane, and total VOCs. Portable sampling techniques are used
to identify hot spots of CH4, or total VOCs within a test locale. Two of the most important attributes of
these detectors are their ever-increasing levels of sensitivity and their ability.

Gas-Tec

A portable gas detector, Gas-Tec was used to detect levels of methane within the areas identified. The
Gas-Tec has a built-in GPS, which marked each monitoring location. Gas-Tec senses hydrocarbons
through the use of Flame lonisation Detection (FID) offering an extremely fast detection speed of
less than 2 seconds. Portable FID's are the fastest, most sensitive and accurate way to detect
concentrations of hydrocarbons such as methane, butane or hexane. The FID process uses a
hydrogen flame to burn hydrocarbons in an air sample then counting the ions produced by the burnt
sample. The instrument then displays an accurate measurement of the concentration of
hydrocarbons present in the sample. All samples are destroyed as the measurements are generated.
This process takes place in a specially designed chamber.

One of the major advantages of the FID is its lack of response to air and water. Critical data is
displayed and logged every second within the concentration range of 0.1-50,000 PPM. This is more
than adequate to meet the EPA requirements in accordance with ‘surface VOC Emissions Monitoring
on Landfill Facilities Guidance Note 6 (AG6) 2010".

MiniRAE 2000PID

A MiniRAE (PID) was used in conjunction with the MicroFID to detect levels of VOC's at each monitoring
location. Portable PIDs operate on the principle of photo ionization. In operation, the gas stream is
subjected to a high-intensity beam of UV radiation from a lamp of a particular energy. If the
molecule ionization potential is lower than that of the lamp, absorption occurs by the gas molecule,
leading to the formation of a positive ion and free electron. The positive ion is collected at the
electrode and the resultant current is directly proportional to the analyte concentration.
Consequently, the ionization potential of the lamp is very important in the detection of certain classes
of compounds. Compounds having a high ionization potential will be less easily detected than those
with a lower ionization potential. Thus, a PID can readily detect aromatic hydrocarbons but will not
detect aliphatic hydrocarbons having a higher ionization potential. Critical data is displayed and
logged in less than three seconds within the concentration range of 0.1-10,000 PPM.
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The air pressure on the monitoring day was measured using a portable hand-held wind vane and
results were recorded in field notes. The altitude of each monitoring location was recorded using the
Gas-Tec instrument.

The weather forecast for the monitoring day was observed on the Met Eireann website. This ensured
suitable weather conditions to carry out monitoring during the site visit. The temperature was
measured using a portable hand-held speed Kestrel anemometer and recorded in field notes.

3.1 Monitoring Locations

Upon first visiting the Derryclure Landfill site, Anua staff planned a walk over route to asses the
landfill area to be monitored. This route consisted of a large range of parallel lines approx. 5 meter
apart, upon which a sample was taken every 5 meter approx., in accordance with Table 3 of “the Air
Guidance Note 6 (AG6) Surface VOC Emissions Monitoring on Landfill facilities”. Prior to
commencing monitoring, an upwind and downwind monitoring event were performed, this procedure
was repeated at the end of the monitoring day.

3.2 Sampling
Gas-Tec

The Gas-Tec (FID) used to detect methane was calibrated by Environmental Monitoring Limited prior to
the monitoring event. Any previous data was erased from the FID and a new job name was entered
(Derryclure Fugitive Emissions). When monitoring on site the FID detector was held approximately 2
inches from the ground. Each measurement was then saved into the data logger according to the grid
reference. Field notes of the live feed results display were noted during the monitoring event at regular
intervals, to act as backup in the case of electronic data being lost. This procedure was repeated for each
monitoring location.

MiniRAE 2000PID

The MiniRae (PID) used to detect VOC was calibrated by Environmental Monitoring Limited prior to the
monitoring event. Any previous data was erased from the PID and a new job hame was entered
(Derryclure Fugitive Emissions). When monitoring on site the FID detector was held approximately 2
inches from the ground and allowed to run for a period of approximately 40 seconds. Each measurement
was then saved into the data logger. Field notes of the live feed results display were noted during the
monitoring event at regular intervals, to act as backup in the case of electronic data being lost. This
procedure was repeated for each monitoring location.
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Three Cells (Cell 1A, Cell 1B and Cell 1C) within the landfill were monitored. It should be noted that
all cells are final capped.

The results of the fugitive emission survey, which was carried out on the 31* of January and 1*
February 2013 at the Derryclure Landfill site are presented in Appendix A and B.

Weather conditions the day of monitoring were calm, dry and overcast with a light air breeze from the
south west. Weather conditions from Met Eireann’s nearest synoptic weather station are presented in
Table 4.1 below.

Rainfall Max temp Min temp AUREEEIE Wind
Date i °c) °C) Pressure Direction Speed
mbar (m/sec)
31-01-11 35 9.1 3.5 1006.0 South-West 8.59
01-02-13 0.2 7.7 2.2 997.2 South-West 535

Note: Temperatures are in Centigrade. Wind speeds are in meters per second.

Onsite weather conditions were also monitored using a hand-held Kestrel anemometer instrument,
and field notes taken to help interpret results. It was noted that the average on-site wind-speed for
31* January was 6.8 m/s; however the survey was halted as the winds increased later in the
afternoon. On the 1* February, wind speeds were lower (4.9 m/s i.e. a gentle breeze) and more
favourable for completing the remainder of the fugitive emission survey. Weather conditions over the
duration of the monitoring event are classed as C on the Pasquill stability scale (i.e. slightly unstable
as there modest cloud cover).

A total of 501 readings were taken over the three cells. VOC's and Methane were not detected
above 1 parts per million (as shown in Appendix 1 results). This displays a notable reduction
compared to the previous monitoring survey, conducted in February 2011 (BNM Report Ref
ECS3871). It may be therefore concluded that the geo-textile membrane has been successful
in reducing fugitive emissions to a negligible level at the Derryclure site.
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Appendix A

Contour Map Image of VOC/Methane Concentration
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VOC Conc.
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Cell 1B

ANUA Environmental

Ordinance Survey Ireland Licence No.EN0O035613
(C)Ordinance Survey Ireland Government of Ireland
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Appendix B

Results of VOC/Methane Monitoring
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