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1.0 INTRODUCTION
Ballyjamesduff Landfill has been operated as waste disposal facility by Cavan
County Council since the late 1960s. It is located off the Derrylurgan road,
approximately 600m north of Ballyjamesduff town on the eastern side of the
Derrylurgan road. The site is predominantly bog and comprises some 1.62
hectares. The site was operated as a traditional landfill constructed on peat and

relies on the properties of the peat bog for attenuation, dilution and dispersal.

A Waste Licence for the facility was issued by the EPA on 7" March 2002, Ref
WL 93-1. Condition 11.4 of Waste Licence Ref. 93-1 requires the submission of
an Annual Environmental Report (AER) for Ballyjamesduff Landfill facility. This
document is produced in order to comply with requirements of Condition 11.4.
The reporting period for the purposes of this AER is 1st January 2012 to 31st
December 2012.

The site at Ballyjamesduff was closed in early March 2002. Prior to closing the

site a temporary cap was placed on site.
The requirements for reporting of Annual Environmental Information arise under
individual EPA licences issued under the EPA Acts 1992 — 2008, the Waste

Management Acts 1996 — 2008 and other legislation.

This AER will provide information as outlined in Schedule F of the Licence
“Content of the Annual Environmental Report”.
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2.0 REPORTING PERIOD
The reporting period for the purposes of this AER is 1st January 2012 to 31st
December 2012.

3.0 WASTE ACTIVITIES CARRIED OUT AT THE FACILITY
There were no waste activities carried out at the facility.

4.0QUANTITY AND COMPOSITION OF THE WASTE
There is no longer any waste being accepted at the site. The quantity of waste
accepted is zero tonnes.

5.0SUMMARY REPORT ON EMISSIONS

The PRTR Regulations are the European Communities (European Pollutant
Release and Transfer Register) Regulation 2007, S.I. No. 123 of 2007), which
signed into Irish Law on 22 March 2007 the E-PRTR Regqulation, (EC) No

166/2006, concerning the establishment of a European Pollutant Release and

Transfer Register. The summary of emissions is detailed in the (PRTR) Report
which appears in Appendix A of this report. The PRTR has been uploaded onto

the EPA website in accordance with our responsibility as Licensee.

A register of Environmental Monitoring is now established and shall be
maintained. Cavan County Council now carries out the full scope of sampling as
required by the Licence. Monitoring had been reduced at the time of the
restoration works and the full sampling regime had not been re-established until

2012 when advised by the Agency.
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5.1 Surface Water

As detailed by table 5.1, there were slight exceedances in the surface water
analysis for parameters COD and BOD. Sample SW1 is located upstream of the
landfill while SW2 is located downstream. All monitoring locations are detailed in
the site map which is presented in Appendix B.

All parameters have been assessed against water limits as outlined in the
European Communities (Drinking Water) (No.2) Regulations 2007. Results in

Hatched Red indicate where the interim guide value has been exceeded.

Table 5.1 Surface water summary results

Parameterql BOD COD
Units mg/l mg/l

SW1 Qtr 42012 5
Qtr 12012 <1.0 37
Qtr4 2011
Qtr 32011 <2

SW2 Qtr 4 2012
Qtr 12012 <1.0 23
Qtr4 2011

ar32011] < |[ECoON

Discharge (Qtr 4 2012 - -

Qtr 12012 <1.0 29

Qtr 4 2011

Qtr 32011 <1.0 39.00
S.INo.294/1989 Al 5

A comprehensive report of all results obtained in 2012 is presented in Appendix C.
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Graph 5.1

Chemical Oxygen Demand
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All surface water locations were found to be within limits specified in the above
regulations with the exception of COD and BOD on one occasion during 2012.
Elevations from these parameters cannot be definitively associated to the landfill
due to the presence of increased decaying organic matter in the form of decaying

vegetation due to the winter season.

5.2 Groundwater

The following table details all reoccurring exceedances at all groundwater wells
during 2012. Results in Hatched Red indicate where the interim guide value has
been exceeded when compared to limits stipulated by the Environmental

Protection Agency.
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Table 5.2 Groundwater Summary Results

. . Tot Total
E.Coli | Ammonia [ TON Coliforms Cond Cl Phernols Fe K
Parameter
MPN/ MPN/
Units 100ml
MW 3 Qtr 42012
Qtr 32012
Qtr 2 2012
Qtr 12012
MW 4 Qtr 42012
Qtr 32012
Qtr 2 2012
Qtr 12012
MW9 Qtr 42012
Qtr 32012 0
Qtr 2 2012 0
Qtr 12012 0
Well MW 10 |Qtr 4 2012 0
Qtr 32012
Qtr 2 2012
Qtr 12012
WELL11S Qtr 42012 <0.15 31.5 2.8
Qtr 32012 <0.15 0.0478 1.8
Qtr 22012 0 0.095 0.26 <0.15 0.02 3.1
Qtr 12012 0 <0.15 0.02 2.4
WELL 11D Qtr 42012 - <0.15 <20 2.1
Qtr 32012 0 <0.15 0.02 2.2
Qtr 2 2012 0 <0.15 0.02 2
Qtr 12012 0 <0.15 0.02 2.3
WELL16S Qtr 42012 0 <0.15
Qtr 32012 0 <0.15 0.0241 4.2
Qtr 2 2012 0 <0.15 0.02 3.4
Qtr 12012 0 0.107 0.226 473 17.1 <0.15 0.1308
WELL16D Qtr 42012 0 487 18.6 <0.15 26.4
Qtr 32012 0 486 17.7 <0.15 0.077
Qtr 22012 0 481 18.6 <0.15 0.0555 2.2
Qtr 12012 0 <0.138 471 16.5 <0.15 0.0365 2.8
WELL17S  |Qtr42012 0 a3 | 141 | <o1s
Qtr 32012 0 [ <0138 o | 4 133 | <01s
Qtr 22012 0 492 14.8 <0.15
Qtr 12012 0 495 13.7 <0.15
WELL17D |Qtr42012 0 495 16 | <01s
Qtr 32012 0 493 183 | <015
Qtr 22012 0 491 16.5 <0.15
Qtr 12012 0 n 471 14.5 <0.15
WELL18  |Qtr42012 1 a1 | 143 | <o1s
Qtr 32012 0 <0.138 475 13.5 <0.15
Qtr 22012 0 <0.138 481 14.8 <0.15
Qtr 12012 0 0.053 <0.138 0 460 13.7 <0.15
IGV 0 0.15 NAC 1000 30 0.0005 0.200 5
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The following graphs detail all groundwater exceedances.
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Graph 5.3a
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Graph 5.4a
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Graph 5.5
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Graph 5.6a
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Graph 5.7

Potassium
25 ]
20 1 K —x\ ,'/
] TN
b - —— ——Limit
E / e
10 j mw4

/ == mw9
* * ° ==ie=mw10

Qtr1 2012 Qtr2 2012 Qtr3 2012 Qtr4 2012

As detailed in the above graphs, there were numerous ground water

exceedances at this landfill during 2012.

Exceedances occurred in the following parameters:
Escherichia coli: Elevated levels of this parameter were found in samples
MW3, MwW4, MW9, MW10, MW11S & MW11D. It is not uncommon for
wells in the vicinity of a landfill to be contaminated with E. coli. It is also
attributed to influx of contamination from other sources such as septic
tanks, slurry spreading and animal faecal contaminations. It should be
noted that there were numerous horses present on the landfill for the most
part of 2012 and as such the E.Coli contamination cannot be solely
attributed to the landfill itself.
Ammonia: Elevated levels of this parameter were prevalent during 2012.

Elevated levels of ammonia are strongly associated with pollution from
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waste water treatment systems and so contamination of these wells by the
landfill cannot be definitively concluded.

Total Coliforms: elevated levels of this parameter can be attributed to
contamination from organic matter; therefore exceedances in this
parameter may not be directly linked to the landfill.

Iron: Although increased iron levels can be attributed to contamination
from landfills, it is also strongly associated with the native soils of the
Cavan area and therefore cannot be directly linked to the landfill

Chloride: Historical results obtained from this parameter show frequent
exceedances. However, during 2012 the exceedances in this parameter
were isolated to only two wells, MW10 and MW11S. Contamination of well
11S from the landfill is impossible due to MW11S being located up
gradient of the landfill. Therefore chloride contamination should be
concluded to be from an alternative source in this instance.

Potassium: Elevated levels of potassium can be associated with landfill
contamination but it can also be associated with contamination from
agricultural sources such as fertilizers. Therefore direct contamination from

the landfill cannot be concluded.

5.3 Leachate Monitoring

Leachate monitoring is carried out biannually in accordance with the licence.
Re-occurring exceedances are displayed below. Results in Hatched Red indicate
where the interim guide value has been exceeded when compared to limits

stipulated by the Environmental Protection Agency.
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Table 5.3 Leachate Summary Results

Parameter | Ammonia | Cond

Units mg/I N us/cm
WELLMW 7 (Qtr 4 2012

Qtr 12012 975

Qtr4 2011

Qtr 32011 895
WELL MW 8 (Qtr 4 2012

Qtr 12012

Qtr4 2011

Qtr 32011
Interim Guide Values 0.15 1000

- Leachate sample were not available on monitoring event (dry wells)

Graph 5.8
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Graph 5.9
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As can be seen from the above figures the conductivity reading at this landfill
remain steady and are typical of those associated with a mature landfill.

Results obtained for ammonia at these wells are elevated in comparison to
Interim Guide Values for groundwater. Although ammonia is associated with
leachate, it is also strongly associated with agricultural activities such as manure
spreading, an activity which is prevalent in the surrounding area. As such the

elevated levels cannot be solely attributed to the landfill at this time.
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54 Gas Emissions
Landfill gas was monitored at five locations both within and outside the landfill

mass. The following table details all results during 2012.

Table 5.4 Gas Emissions Summary Results

Method GA 2000| GA 2000( GA 2000 GA 2000| GA 2000
Parameter CH, | co, 0, H,s | Barometric
Pressure
Units % v/v % v/v % PPM mb
Client
Ref Qtr i i i i i

MW 1 Qtr4 2012 0 0.1 20.4 0 974
Qtr 32012 0 19 0 1001

Qtr 22012 0 1 21 0 998

Qtr 12012 0 1 20 0 1023

MW 2 Qtr 42012 0.3 0.0 18.8 0 973
Qtr 32012 0 0 20 0 1004

Qtr 22012 0 0 21 0 998

Qtr 12012 0 0 21 0 1023

MW 12 Qtr 42012 0 0 20.6 0 972
Qtr 32012 0 0 21 0 999

Qtr 22012 0 0 22 0 998

Qtr 12012 0 0 21 0 1022

MW 13 Qtr4 2012 0 0.3 19.6 0 973
Qtr 32012 0 0 21 0 998

Qtr 22012 0 0 22 0 998

Qtr 12012 0 22 0 1022

MW 14 [Qtr42012 9.2 6.5 16.3 0 973
Qtr 32012 10 4 20 0 999

Qtr 22012 9 6 16 0 998

Qtr 12012 11 7 15 0 1022

MW 15 Qtr 42012 0 0 20.5 0 972
Qtr 32012 0 0 20 0 999

Qtr 22012 0 0 21 0 998

Qtr 12012 0 0 21 0 1022

Limit 1 2

Exceedance of waste

NOTES
1 Instrument Serial No: GA 07721
2 Limit: Schedule C2, Licence
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Graph 6.0
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Gas Monitoring on the site reveals typical low levels of Methane & Carbon
Dioxide and higher levels of Oxygen. There were no exceedances in licence limits
for wells located outside the waste mass. The results are typical of a closed
landfill.

6.0SUMMARY OF RESULTS AND INTERPRETATION OF ENVIRONMENTAL
MONITORING
As reported in section 4 there were a number of elevations recorded in 2012.
Included in Appendix C is a copy of the quarter 4 monitoring results as reported
by Monitoring Company Boylan Engineering. We are satisfied that we are
carrying out the environmental monitoring as specified in the Waste Licence. We
are also satisfied that there are no major environmental impacts associated with
this facility. We will continue to monitor and report as per the licence

requirement.

7.0 RESOURCE &ENERGY CONSUMPTION SUMMARY
As there is in-sufficient gas produced to run a gas flare or engine there is no use

for the gas resource on site. There is no energy consumed on site.

8.0 REPORT ON RESTORATION OF FACILITY
The site is fully restored and the cap intact. There were horses grazing on the site
during 2012.

9.0 ESTIMATED ANNUAL & CUMULATIVE QUANTITIES OF LANDFILL GAS
EMITTED FROM THE FAICILITY

This information is reported in the PRTR Report attached in Appendix A. The

estimated quantity of Methane released is 40,000kgs/yr. Page one from the

Annual Gas Survey is also presented in Appendix A.
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10.0 FULL TITLE & WRITTEN SUMMARY OF ANY PROCEDURES
DEVELOPED BY THE LICENSEE IN THE YEAR WHICH RELATES TO THE
FACILITY OPERATION
There was no change to or development of any procedures undertaken by the

licensee or monitoring contractor in 2012.

11.0 REPORTED INCIDENTS AND COMPLAINTS SUMMARY
There were no incidences in the reporting period 2012. There were no complaints
received by the EPA or the Local Authority regarding this facility in the reporting
period 2012.

12.0 REVIEW OF NUISANCE CONTROLS
As there are no known nuisances associated with this site there are no nuisance
controls in place for parameters such as noise or vermin. There is no odour
detectable from the site and as these are the main nuisances associated with
landfills the licensee has not reviewed the controls. This is backed up by the
absence of any complaints regarding the facility. However if any nuisances arise
at the facility the licensee will deal with them using appropriate measures and

procedures.

13.0 REPORT ON TRAINING OF STAFF
Landfill Operations Manager Sinead Fox- for Cavan County Council deals with in
full with any issues identified by the Agency Inspectors or any other party. Sinead
has been fully trained by the FAS Waste Management Training Course, carries a
Safe Pass and has been trained in Landfill Gas Management.
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Table 13.1 Management Structure 2012

Position Name Duties

Director of _ .
) _ Oversee and assign responsibilities to
Services, Eoin Doyle _ _
_ staff regarding landfill
Environment

Senior Executive , Oversee general supervision, monitoring
_ John Brannigan ' .
Officer and reporting of the site.
Landfill . _ o
_ Sinead Fox Responsible for general supervision,
Operations

monitoring and reporting of the site.
Manager

Contact Person for Sanitary Authority for 2012/ 2013:

John Brannigan

Senior Executive Officer
Waste Management Section
Cavan County Council
Farnham Street

Cavan

14.0 ANY OTHER ITEMS SPECIFIED BY THE AGENCY
As per the licence we have included in Appendix B a copy of the most recent Map

of the site showing all Monitoring locations.
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Sheet : Facility ID Activities

2
cpa

Environmental Protection Agency

AER Returns Workbook

Guidance to completing the PRTR workbook

AER Returns Workbook

REFERENCE YEAR|2012

1. FACILITY IDENTIFICATION

Parent Company Name|

Cavan County Council

Facility Name

Ballyjamesduff Landfill

PRTR Identification Number

W0093

Licence Number|

W0093-01

Waste or IPPC Classes of Activity

No.

class_name

3.1

4.11

4.13

4.2
4.4

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

Storage prior to submission to any activity referred to in a preceding
paragraph of this Schedule, other than temporary storage, pending
collection, on the premises where the waste concerned is produced.
Use of waste obtained from any activity referred to in a preceding
paragraph of this Schedule.

Storage of waste intended for submission to any activity referred to
in a preceding paragraph of this Schedule, other than temporary
storage, pending collection, on the premises where such waste is
produced.

Recycling or reclamation of organic substances which are not used
as solvents (including composting and other biological
transformation processes).

Recycling or reclamation of other inorganic materials.

Address 1

Derrylurgan

Address 2

Ballyjamesduff

Address 3

Co Cavan

Address 4

Cavan

Country|

Ireland

Coordinates of Location

-7.20884 53.8687

River Basin District

|IEGBNISH

NACE Code

3821

Main Economic Activit

Treatment and disposal of non-hazardous waste

AER Returns Contact Name|

vincient Craig

AER Returns Contact Email Address

vcraig@cavancoco.ie

AER Returns Contact Position

Landfill Operations Manager

AER Returns Contact Telephone Number

049-4378410

AER Returns Contact Mobile Phone Number

AER Returns Contact Fax Number

Production Volume 0.0
Production Volume Units
Number of Installations 0
Number of Operating Hours in Year 0
Number of Employees 1

User Feedback/Comments!

Web Address

2. PRTR CLASS ACTIVITIES

Activity Number

Activity Name

5(c)

Installations for the disposal of non-hazardous waste

50.1

General

3. SOLVENTS REGULATIONS (S.I. No. 543 of 2002)

Is it applicable?|

No

Have you been granted an exemption 7

No

If applicable which activity class applies (as pel
Schedule 2 of the regulations) 7

Is the reduction scheme compliance route being
used ?

4. WASTE IMPORTED/ACCEPTED ONTO SITE

Guidance on waste imported/accepted onto site

Do you import/accept waste onto your site for on
site treatment (either recovery or disposal

activities) ?,

No

This question is only applicable if you are an IPPC or Quarry site

| PRTR# : W0093 | Facility Name : Ballyjamesduff Landfill | Filename : W0093_2012.xls | Return Year : 2012 |

23/3/2013 13:13
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4.1 RELEASES TO AIR Link to previous years emissions data

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO AIR Please enter all quantities in this section in KGs
POLLUTANT | METHOD | QUANTITY |
| ‘ | [ Method Used | ‘ |
No. Annex Il Name MIC/E_[Method Code [Designation or Description Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year _|F (Fugitive) KG/Year
03 Carbon dioxide (CO2) € MAB. GASSIM 0.0 113000.0 0.0 113000.0
o1 Methane (CH4) © MAB GASSIM 0.0 40000.0 0.0 40000.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

SECTION B : REMAINING PRTR POLLUTANTS

RELEASES TO AIR Please enter all quantities in this section in KGs
POLLUTANT METHOD QUANTITY
| ‘ | | Method Used ‘ ‘
No. Annex II Name MI/C/E |Method Code Designation or Description | Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0 0.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

SECTION C : REMAINING POLLUTANT EMISSIONS (As required in your Licence)

RELEASES TO AIR Please enter all quantities in this section in KGs
POLLUTANT METHOD QUANTITY
| ‘ | | Method Used ‘ ‘
Pollutant No. Name MIC/E |Method Code Designation or Description | Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0 0.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

Additional Data Requested from Landfill operators

For the purposes of the National Inventory on Greenhouse Gases, landfill operators are requested to provide summary data on landfill gas (Methane)
iared or utilised on their facilities to accompany the figures for total methane generated. Operators should only report their Net methane (CH4) emission
o the environment under T(total) KGlyr for Section A: Sector specific PRTR pollutants above. Please complete the table below:

Landfill: Ballyjamesduff Landfill

Please enter summary data on the

of methane flared and / or utilised Method Used
Designation or Facility Total Capacity m3
T (Total) kg/Year MICIE Method Code Description per hour
Total estimated methane generation (as pe!
site model) 40000.0 C GASSIM GASSIM N/A
Methane flared| 0.0! [ 0.0|(Total Flaring Capacity)
Methane utilised in enginels 00 [ 0.0|(Total Utilising Capacity)

Net methane emission (as reported in Section A
above)| 40000.0 C GASSIM GASSIM N/A




e
cpa

Environmental Protection Agency

A survey of landfill sitesto determine the quantity of methane flared and or recovered in utilisation plantsfor 2012

W0093 v
Ballyjamesduff Landfill v

Please note that the closing date for reciept of completed surveys is 31/03/2013

Introduction

The Office of Climate Licensing and Resource Use (OCLR) of the Environmental Protection Agency acts as the inventory agency in Ireland with responsibility for compiling and reporting national
greenhouse gas inventories to the European Commission and the United Nations Framework Convention on Climate Change. In addition to meeting international commitments Ireland’s national
greenhouse gas inventory informs national agencies and Government departments as they face the challenge to curb emissions and meet Ireland’s targets under the Kyoto Protocol. The national
inventory also informs data suppliers, making them aware of the importance of their contributions to the inventory process and a means of identifying areas where input data may be improved.

It is on this basis that the Environmental Protection Agency is asking landfill operators to partake in this survey so that the most uptodate information on methane flaring and recovery in utilisation plants
at landfills sites is used in calculating the contribution of the waste sector to national greenhouse gas emissions

The Environmental Protection Agency wishes to thank you for partaking in this survey. If you have any questions about the survey and how to complete it please view the "Help sheet" worksheet. If
however, your query is not answered by viewing the "Help sheet" worksheet please contact:
LFGProject@epa.ie

Once completed please send the completed file as an attachment clearly stating the name and or license number of the landfill site (e.g. WO00 Xanadu landfill_2012) to:
LFGProject@epa.ie
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I SUMMARY

Boylan Engineering (Eng. & Environmental Consultancy) was commissioned
by Cavan County Council to carry out Environmental Monitoring at
Ballyjamesduff Landfill (W0093-01), Derrylurgan, Ballyjamesduff, Co Cavan
for quarter four 2012.

Brona Keating, Environmental Consultant carried out all monitoring. This
report shall document the findings.
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1. INTRODUCTION

Ballyjamesduff landfill is situated approximately 600m from Ballyjamesduff town centre in the
town land of Derrylurgan. The site was in operation from the 1960’s and comprises some
1.62 hectares. The site was originally peat land which was stripped for commercial purposes
and was then operated as a traditional landfill until its closure in March 2002. A waste licence
was issued by the Environmental Protection Agency after the closure of the site and remedial

works were completed.

Condition 8.1 of the waste licence requires that monitoring be carried out in accordance with
Schedule D of the licence. The following reports give details of groundwater and landfill gas
sampling programme conducted on site and also summarises findings and analytical results

for quarter four 2012.

The purpose of environmental and landfill gas monitoring at closed landfills is to:
Ensure the facility is compliant with the waste license
Ensure the facility is not causing environmental pollution
Ensure the facility is not posing a risk to human health
Ensure the facility is not creating an unacceptable risk to atmosphere, water, soil,
plants or animals
Ensure that the facility is not causing a nuisance through noise or odors
Ensure the facility is not adversely affecting the countryside or places of interest
Compare actual site behavior with expected/modeled behavior
Assess the effectiveness of gas control measures installed at the site

Establish a reliable database of information for the landfill throughout its life
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According to the Response matrix for landfills, Ballyjamesduff landfill is situated in the R2*
Zone. This zone was categorized using a vulnerability rating combined with the aquifer
category for the area. Landfills situated in R2" Zones are acceptable subject to guidance in
the EPA Landfill Design Manual or conditions of a waste licence- (EPA, groundwater
protection responses for landfills). Unfortunately this landfill was constructed prior to this

guidance and conditions were issued only after its closure.

Landfill gas is generated by decomposition of organic materials in waste deposited at
landfills. Typically, the gas is a mixture of Methane (up to 65% by volume) Carbon
Dioxide (up to 35% per volume). It can also contain minor constituents at low
concentrations (typically less than 1% volume contains 120-150 trace constituents).
The landfill directive requires that appropriate measures are taken in order to control the

accumulation and migration of landfill gas.

The generation of Leachate is one of the main hazards to groundwater from the disposal of
waste by land filling. The conditions within a landfill vary over time from aerobic to anaerobic
thus allowing for different chemical reactions to take place. Most landfill leachates have a
high BOD, COD, Ammonia, Chloride, Sodium, Potassium, Hardness and Boron levels -

(EPA, groundwater protection Responses for Landfills).
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2. METHODOLOGY

2.1 Environmental Sampling

The following procedure is conducted by Boylan Engineering to ensure accurate

groundwater, surface water and leachate monitoring:

ISO 5667: Guidance on sampling of groundwaters is adhered to.

Prior to sampling, the depth of water in groundwater wells is measured by dipping.
Dipping the wells before sampling allows for calculation of the volume of water in
the well. This data is recorded on the field sheet for volume calculation which is
presented in appendix 4.

Once the volume was calculated the boreholes are purged three times their volume
before sampling.

Sampling is conducted using a Waterra inertial lift pump and associated tubing,
pumping water directly from the borehole to the appropriate sampling bottles.
Designated tubing is used at each location.

Surface water samples are taken by grab sample using a Telescoup and Pendulum
beaker.

Having obtained a representative sample the following parameters are measured
on-site using a Hanna HI 98129 combination waterproof high accuracy analyser
and a Hanna 9164 Dissolved Oxygen meter, respectively.

Conductivity

Temperature

pH

o DO

© O O

Boylan Engineering operate a Sample Submission/Chain of Custody form, which
accompanies the samples at all times. These forms are located in the appendix 5.
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2.2 Laboratory Analysis

Samples are sent to Environmental Laboratory Service (ELS) (Ireland) for analysis
of the required parameters in designated cool boxes with ice packs. These boxes
insure that samples are maintained at a consistent temperature between 0 °C and
4°C on their journey to the laboratory.

On arrival at the laboratory, samples are stored between 0°C and 4 °C.

All samples received are inspected by Laboratory Manager Mr. Brendan Murray.

All samples are assigned a unique reference number and are recorded on the
Laboratory Information Management System (LIMS)

All staff involved in the analysis of samples hold a minimum honours science
degree.

In the event of a Quality Control Check failure for a given parameter, a note will be
included on the analysis report detailing the QC falil.

Analysis of samples is conducted under the INAB accreditation and associated
guality control procedures are employed in every aspect of analysis.

Analysis methods are listed in Appendix 3.
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2.3 Landfill Gas Analysis

The following procedure is employed by Brona Keating of Boylan Engineering to ensure

accurate monitoring:

EPA, Landfill Manual, landfill monitoring 2" Edition is adhered to.

Prior to sampling, a dip meter is used to measure water levels, if present, in the
wells.

GA 2000 landfill gas analyser is used to measure the gas levels.

The analyser is purged and connected to the sealed well monitoring nozzle.

The monitoring nozzle is turned to the open position and the analyser measured the
gas levels at 60 second intervals for no less than 10 minutes. The analyser is
allowed to run for this period of time to allow for a representative average to be
obtained.

All data is recorded on the Gas Analysis field sheet.

The instrument is removed after 10 minutes and the monitoring nozzle returned to
the closed position.

The GA2000 is switched off between each monitoring location so as to allow the
instrument to purge.

This process is repeated at each monitoring location.

Data for the GA 2000 was downloaded in the Boylan Engineering office.
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2.4 Monitoring Locations

Quarter 4 2012
Cover Level M Water Level M Water Depth M
Monitoring Well |Sample Type (OD Malin Head) (OD Malin Head) (Top of Casing) |National Grid Co-Ordinates
MW1 Gas 94.92 - n/a N291352.31 E252020.68
MW2 Gas 92.92 - n/a N291377.38 E252082.84
MW3 GW 94.39 92.39 2 N291369.28 £252109.44
Mwa4 GW 93.65 93.05 0.6 N291309.78 E252129.14
MWS8 Leachate 96.56 91.06 5.5 N291346.99 E252041.22
MW9 GW 95.69 92.39 33 N291369.67 E252103.93
MW10 GW 93.95 91.95 2 N291314.86 £252138.12
MW11S GW 106.82 104.42 2.4 N291289.00 E251834.00
MW11D GW 106.82 95.42 11.4 N291289.00 E251834.00
MW12 Gas 94.38 - n/a N291236.30 E252110.10
MW14 Gas 98.77 - n/a N291263.92 E252131.54
MW165 GW 94.02 93.22 0.8 N252076.89 E291174.65
MW16D GW 94.16 94.16 0 N252077.36 E291173.27
MW17S GW 93.59 92.64 0.95 N251997.04 E291377.19
MW17D GW 93.63 93.53 0.1 N251997.80 £291376.00
MW18 GW 93.5 93.5 0 N251986.57 E291425.39
SW1 SW n/a - n/a TBC
SW2 SW n/a - n/a TBC
Cap SW n/a - n/a TBC
2.5 Weather Report
REPORTS FROM BALLYHAISE (A)
Date Rainfall |Max Min Grass Mean Gusts Sunshine
Min Wind
Temp Speed
(mm) Temp Temp (°C) (knots) [(if >=34 |(hours)
knots)
ra_|ea
17/10/2012 14 12.3 5.7 5.3 6.1
*Met Eireann, Climate Data & reports, Daily Data
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3.1 Ground Water

3.0 SUMMARY OF RESULTS

Table 1.0 4™ Quarter Ground water monitoring 2012
Report Number: 61149
Monitoring Date: 17.10.12
Method Site Tests 10c | Ammonia |AQ2-uP1 Titralab Titralab AQ2-UP2 po | TotalCyanide | Total Phosphorus- | PhenolsTotal -
High (Sub) P Index (Sub1)
Method Number Site Tests DEFAULT EW003 EW154M EW153 EW154M EWO043 DEFAULT EW146 DEFAULT
Sample
temperat Water Visual Alkalinity . .
. ) TON (as X Dissolve | Total Cyanide | Total Phosphorus-
Parameter ure (to Cond pH DO Level |Inspectio| TOC Ammonia N)(calc) pH Cond Total (R2 | Chloride | Sulphate d Oxygen High . Phenols-Total
be done from TOC n pH4.5)
onsite)
Units Deg C us/cm | pHunits [ mg/I Meter's - mg/| mg/I N mg/IN | pHUnits | us/cm | mg/LCaCO3 mg/| mg/| mg/| ug/L mg/l P mg/L
Limit of Detection - - - - - - 0.25 0.007 0.138 0.3 25 10 2.6 1.0 1.0 10 0.01 0.15
Date Testing 17.10.12 18.10.12
Client
ELS Ref
Ref
Heavy
61149/006| MW3 11.5 890 7.21 4.84 2 Silt 7.68 10.2 4.6 <10 3.35 <0.15
Heavy
61149/007| MwW4 11.2 275 7.12 6.35 0.6 Silt 11.27 26 6.3 <10 1.01 <0.15
Heavy
61149/008 MW9 11 896 7.13 3.38 3.3 Silt 11.3 9.2 7.9 <10 0.51 <0.15
Heavy
61149/009( MW10 11.3 1079 7.21 6.84 2 Silt 16.42 11 3.3 <10 3.25 <0.15
61150/001| MW11S 11.2 722 7.11 7.87 2.4 Straw 1.3 0.253 7.1 55 7.8 <10 0.19 <0.15
61150/002| MW11D 10.9 413 7.69 6.42 11.4 Clear 0.83 <0.138 7.6 14 6.4 <10 0.16 <0.15
61149/001| 16S 11.9 519 7.64 4.15 0.8 Straw 2.56 0.162 7.6 517 179.3 17.2 73 4.1 <10 <0.01 <0.15
61149/002 16D 10.7 487 7.57 6.85 0 Clear 0.53 <0.138 7.5 487 176.3 18.6 70.9 6.8 <10 0.32 <0.15
61149/003| 175 10.8 523 7.18 7.05 0.95 Straw 5.56 <0.138 6.9 493 234 14.1 19.6 7 <10 2.73 <0.15
61149/004 17D 10.3 497 7.52 6.09 0.1 Clear 0.82 <0.138 7.3 495 248.4 16 28.1 6 <10 0.11 <0.15
61149/005 18 10.4 481 7.72 6.45 0 Clear 0.67 0.425 7.4 481 241.5 14.3 31.2 6.4 <10 0.06 <0.15
IGV 1000 26';;.""5”(’ NAC | 0.15 | NAC 26:9.""5”‘1 1000 NAC 30 200 | NAC 10 - -
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Residue on
. . lon . Metals- X
Method Coliforms Coliforms Evaporation (Tot Metals-Dissolved
Chromatography R Total
Solids-TS)
Method Number MIC133 EW137 EW060 EM130
M Potassi M i
Residue on ) Iron angane | Fotassiu Sodium [Cadmium{ Calcium- | Copper- | Lead- agnest Mercury-| Zinc- Boron-
Total . . . Chromiu | _. se m . . ) ) . um- R . }
Parameter R E. Coli Fluoride Evaporation (Tot Dissolve | _. i Dissolve | Dissolve | Dissolve | Dissolve | Dissolve | _. Dissolve | Dissolve | Dissolve
Coliforms R m-Total Dissolve | Dissolve Dissolve
Solids-TS) d d d d d d d d d
d d d
Units MPN/100mI| | MPN/100ml mg/L mg/L ug/L ug/L ug/L mg/| mg/| ug/L mg/L mg/L ug/L mg/L ug/L ug/L mg/L
Limit of Detection 0 0.1 10.0 1.0 20.0 0.001 0.2 0.5 0.1 1.0 0.00 0.3 0.02 1.0 0.02
Date Testing Initiated 18.10.12
ELS Ref Client
Ref
61149/006 MW3 <0.1 <10 314 0.1 132.5 0.005 0.3 20.7 <0.02 9.1 0.47
61149/007 Mw4 <0.1 <10 11.4 0.2 39.2 0.004 0.4 6 <0.02 0.03
61149/008 MW9 <0.1 <10 24.7 0.2 137.4 <0.003 0.5 38.9 <0.02 0.09
61149/009 MW10 <0.1 <10 36.1 0.2 159 <0.003 <0.3 25.8 <0.02 4.9 0.3
61150/001 | MW11S 0.16 <10 37.2 0.2 95 <0.003 <0.3 314 <0.02 11.6 0.02
61150/002 | MW11D 0.21 <10 25.2 0.1 62.1 <0.003 <0.3 13.5 <0.02 217 0.03
61149/001 | 165 0.3 <10 23.9 02 | 586 | 0069 | 24 | 119 | o002 |JBGOBNN 003 |
61149/002 16D 0.18 <10 19.9 0.1 64.5 <0.003 <0.3 12.3 0.02 22.3 0.02
61149/003 17S <0.1 <10 24.7 0.1 60.9 <0.003 <0.3 12.5 0.02 6.1 0.03
61149/004 17D 0.12 <10 27.5 <0.1 62.9 <0.003 <0.3 14.9 0.02 37.2 0.04
61149/005 18 <0.1 <10 33.7 0.1 65.9 <0.003 <0.3 16.6 <0.02 90.2 0.04
IGV 1 - 150 0.005 200 0.03 10 50 1 100 1
Exceedance
NOTES
1 Sub-contract analysis denoted by *
2 ND - Concentration was below the limit of detection
3 NAC- No Abnormal Change
4 IGV - Interim Guide Value

As there are no limits set in the waste licence for groundwater, results are compared to the Interim Guide Values for the protection of Groundwater.
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3.2 Surface Water
Table 2.0 04" Quarter Surface water monitoring 2012
Report Number 61147
Monitoring Date 18/10/2012
. Total
i . . i . . X . Suspend Dissolve
Method Site Tests |Site Tests|Site Tests|Site Tests| Site Tests | Ammonia | Titralab | Titralab BOD coD .. |AQ2-UP2 Phosphor|AQ2-UP1
ed Solids d Oxygen
us-TP
Method Number Site Tests [Site Tests|Site Tests|Site Tests| Site Tests EW003 EW138 | EW139 | EW001 | EW094 | EWO013 | EW015 | EW043 |(EW146 |EW154M
Sample
temperatur . Total
Visual . Suspend TON (as
Parameter e (to be Cond pH DO . Ammonia pH Cond BOD CcoD . cl DO Phosphor
Inspection ed Solids N)(Calc)
done us-TP
onsite)
uscm-
Units DegC s/cm Hunits | mg/I -
s us/ AL 4 mg/I N pH Units [ 1@20 mg/L mg/L mg/L mg/L mg/L mg/IP | mg/IN
Limit of Detection - - - - - 0.007 0.3 25 1 8 5 2.6 1.0 0.01 0.138
Date Testing Initiated 17.10.12 18.10.12
ELS Ref Client Ref
61147/001 |SW 1 10.1 133 7.63 9.32 Clear 0.061 6.8 127 5 16 8.7 9.2 0.22 0.393
61147/002 | SW 2 10.1 132 8.21 8.85 Clear 0.051 7.1 126 75 9.6 8.8 0.23 0.39
- Discharge Cap - - - - - - - - - - - - - - -
>5.5and
0.2 1000 5 40 250 NAC
S.I No. 294/1989 <8.5
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Method Titralab |[AQ2-UP2 Total Metals-Dissolved
Metals
Method Number EW153 EW154M-1EM130
Alkalinity . Iron- . Sodium- [Cadmium{ Calcium- | Copper- | Lead- Magnesi Mercury-| Zinc-
Chromiu| _. Manganese{ Potassium- | _. . . . . um- . .
Parameter Total (R2 |Sulphate Dissolve . . Dissolve | Dissolve | Dissolve | Dissolve | Dissolve | _. Dissolve | Dissolve
m-Total Dissolved | Dissolved Dissolve
pHA4.5) d d d d d d p d d
Units me/L
CaCO03 mg/L ug/L ug/L ug/L mg/L mg/L ug/L mg/L mg/L ug/L mg/L ug/L ug/L
Limit of Detection 10 1 1 20 1 0.2 0.5 0.1 1 0.003 0.3 0.3 0.02 1
Date Testing Initiated 18.10.12
ELS Ref Client Ref
61147/001 [ SW 1 43.3 21.8 2.1 410.2 26.9 7.7 5.5 0.1 13.4 0.006 <0.3 2.8 0.03 15.1
61147/002 | SW 2 48.1 5.9 2.6 407.2 24.6 7.8 5.6 0.1 13.3 0.006 <0.3 2.7 0.03 14.3
- Discharge Cap - - - - - - - - - - - - - -
S.1 No. 294/1989 NAC 200 30 1000 300 150 5 0.03 10 1 100
Exceedance _
NOTES
1 Sub-contract analysis denoted by *
2 ND - Concentration was below the limit of detection

3 NAC- No Abnormal Change

As there are no limits set in the waste licence for surface water, results are compared to S.I. No. 294/1989 — European Communities (Quality of Surface Water

Intended for the Abstraction of Drinking Water) Regulations, 1989.
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3.3 Leachate

Table 3.0

04" Quarter Leachate monitoring 2012

0
/)

21 Boylan
anginearning

Report Number 61148
Monitoring Date: 17/12/2012
Method Number Site Tests EW154M |EW154M| EW153 | EW153 EW001 EW096 EW154M-1 MIC133 EW137 | DEFAULT| EW146
Visual Ammonia | TON (as Conducti Total Total Total
Parameter . pH vity @20 BOD CoD Chloride | Sulphate | E.Coli |Coliform | Fluoride | Cyanide | Phosphor
Inspection (as N) N)(Calc) .
DegC 3 High us-TP
. uscm- MPN/100{ MPN/100
Units mg/I N mg/I N | pH Units mg/L mg/L mg/L mg/L / / mg/L ug/L mg/| P
1@20 ml ml
Limit of Detection - 0.007 0.138 0.3 25 1 8 2.6 1 0 0 0.1 10 0.01
Date Testing 17.10.12 18.10.12
Client
ELSRef | o on
Ref
61148/001 |MW?7 Heavy Silt <0.69 6.9 6 79 <13 <5 0.11 <9 0.75
61148/002 |MWS Heavy Silt <0.69 7.3 54 93 30 <5 <0.1 <9 141
] ] >6.5&<9.
Inerim Guide Value 0.15 - 5 1000 - - 30 200 0 0 1 0.01 -
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Method Number EM130
Mangane | Potassiu . Magnesi .
. Sodium- . . Mercury-| Zinc- Boron-
Chromium- Iron- se- m- . Cadmium-| Calcium- | Copper- Lead- um- . . .
Parameter . . . Dissolve | _. . . . . Dissolve | Dissolve | Dissolve
Total Dissolved | Dissolve | Dissolve Dissolved | Dissolved | Dissolved | Dissolved | Dissolve
d d d d
d d d
Units ug/L ug/L ug/L mg/L mg/L ug/L mg/L mg/L ug/L mg/L ug/L ug/L mg/L
Limit of Detection 1 20 1 0.2 0.5 0.1 1 0.003 0.3 0.3 0.02 1 0.02
Date Testing 18.10.12
Client
ELS Ref en
Ref
61148/001 [MW7 27.2 15 0.2 | 0.008 0.5 203 | <0.02 15 0.23
61148/002 |MWS8 5.6 38.9 0.2 177.1 <0.003 <0.3 46.9 <0.02 4 0.28
Inerim Guide Value 30 | 200 50 5 150 5 200 0.03 10 50 1 100 1

Exceedance

NOTES
1
2

Sub-contract analysis denoted by

ND = Concentration was below the limit of detection

As there are no limits set in the waste licence for leachate, results are compared to the Interim Guide Values for the protection of Groundwater in Ireland, where available.
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3.2 Landfill Gas

Table 4.0 4™ Quarter Landfill Gas monitoring 2012
Method GA 2000 | GA 2000 | GA 2000 |GA 2000|GA 2000
Baromet| Position
Parameter CH, Co, 0, H,S ric to waste
Pressure| mass
Units % v/v % v/v % PPM mb
Date Testing 17/10 17/10 17/10 17/10 17/10
GA 2000| Client
Ref Ref
1 MW 1 0 0.1 20.4 0 974 Outside
3 MW 2 0.3 0.0 18.8 0 973 Outside
6 MW 12 0 0 20.6 0 972 Inside
2 MW 13 0 0.3 19.6 0 973 Outside
4 MW 14 9.2 6.5 16.3 0 973 Inside
5 MW 15 0 0 20.5 0 972 Outside
Limit 1 1.5

Exceedance,outside waste mass

NOTES
1
2

Instrument Serial No: GA 07721
Limit: Schedule C2, Licence
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4.0 DISCUSSION

4.1 Ground water

Monitoring of groundwater is a common and necessary event in landfill sites both
during their active life and post closure. The significance of such monitoring is so the
facilities can demonstrate that there is no potential for the migration of hazardous

constituents from the unit into the groundwater systems.

Monitoring was conducted on the 17" October 2012. Results in Hatched Red indicate
where the interim guide value has been exceeded. Results from the fourth quarter
2012 show that there were exceedances at various ground water monitoring locations
for parameters; Iron, Potassium, Ammonia, Chloride, Chromium, Manganese, Zinc
Total Coliforms, E-coli, and Conductivity. Previous results detailed in the historical

data show that these exceedances are on par with previous monitoring events.

Elevated Iron levels can be an indication of contamination. The hypothesis that is
proposed is that the source of this Iron is not the landfill leachate, but the native soils
beneath the landfill. Iron can become mobilised due to changing pH and/or redox
conditions in the environment underneath the landfill. Alternatively, the leachate from
the non hazardous waste may produce reducing conditions beneath the landfill,
allowing the solution of Iron from the underlying deposits. Elevated Iron may also be

attributed to the natural composition of this area.

Historical results for comparison purposes are presented in tabular and graphic form in

Appendix 1.
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4.2 Surface water

As there are no limits set in the waste license for surface water, results are compared
to the S.I. No. 294/1989 — European Communities (Quality of Surface Water Intended

for the Abstraction of Drinking Water) Regulations, 1989 where available.

Surface water samples were taken at SW1 and at SW2. A sample could not be
obtained from the Cap Discharge point due to surface water flooding in the South East

of the site.

With regard to all surface water samples, results in hatched red indicate that limits
were exceeded for the following parameters: BOD and COD. Previous results detailed
in the historical data show that exceedances for each of these parameters is on par
with previous monitoring events.

Historical results for comparison purposes are presented in tabular and graphic form in

Appendix 1.
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4.3 Leachate

Leachate consists of water that has become contaminated as it passes through a
waste disposal site. It contains insoluble waste constituents which have not degraded
chemically or biochemically. This leachate can cause a treat to surrounding surface
and ground waters. The composition of leachate will vary depending on the age of the
landfill. As there are no limits set in the waste licence for leachate, results are
compared to the Interim Guide Values for the protection of Groundwater in Ireland,
where available. Results in Hatched Red indicate where the interim guide value has
been exceeded. A leachate sample was abstracted from wells MW7 and MW8 during
guarter four monitoring. Results show that the Interim Guide Value was exceeded at
on this occasion for the parameters Ammonia, conductivity, E-coli, Total Coliforms,
Iron, Manganese, Potassium and Calcium. These results are consistent with those

obtained in previous monitoring events.

Historical results for comparison purposes are presented in tabular and graphic form in

Appendix 1.
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4.2 Landfill Gas

The rate of gas generation at a landfill site varies through the life of a landfill and is
dependent on several factors such as waste type, depths, moisture content, degree of
compaction, landfill pH, temperature and the length of time since the waste was
deposited. Landfill gas can move in any direction within the waste body and migrate
from a site. The potential for gas migration will depend on the gas quality, volume, the
site engineering works, geological characteristics of the surrounding strata and on

man-made pathways such as sewers and drains.

Results obtained from monitoring during quarter four, 2012 show elevated levels of gas
at MW 14. These results are relatively consistent with previous results and as the well
is within the waste mass it is not observed as being an exceedance. It is preferable

that the results are within the limits stipulated within the licence.
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5.0 CONCLUSION

5.1 Environmental Monitoring

The groundwater results obtained are relatively consistent with previous monitoring events and do
not show any signs of dramatic exceedences. Therefore there is no evidence of any major
negative environmental impact associated with this landfill. Information relating to previous results

can be seen in the historical data tables in Appendix 1.

5.2 Landfill Gas Monitoring

The results obtained from landfill gas analysis are also relatively consistent with previous
monitoring events and do not show any signs of dramatic exceedances; therefore there is no
evidence of any major negative environmental impact associated with this landfill. However, it is
important to monitor the trend in exceedance of Methane at this landfill and any dramatic increase
in the parameter should be regarded as critical. The Methane content of landfill gas is flammable,
forming potentially explosive mixtures in certain conditions, which raises concern about its
uncontrolled migration and release. The next environmental and landfill gas monitoring will be

conducted in the first quarter of 2013.
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APPENDIX 1- HISTORICAL DATA

Boylan
engineerning

Groundwater
TOC | EColi | Ammonia | TON TOt pH Cond Cl DO ez Fe K Na
Coliforms| Phenols
Parameter
MPN/ MPN/ .
Uit my/l mgIN | mglIN 100m pH Units
MW 3 Qtr 42012 7.68 0.949 7
Qtr32012 | 1042 0.364 7
Qtr22012 | 16.29 <0.138 7.2
Qtr 12012 15.87 <0.138 7.1
MW 4 Qtr42012 | 1127 1.032 7
Qtr32012 | 2111 0.171 6.8
Qtr22012 | 11.5 <0.138 7.1
Qtr 12012 11.6 <0.138 7
MW9 Qtr 42012 11.3 <0.138 7
Qtr 32012 9.82 0.276 7
Qtr 22012 9.15 <0.138 7.1
Qtr 12012 5.06 <0.138 7.1
Well MW 10 |Qtr42012 | 1642 <0.138 6.8
Qtr32012 | 1845 0.522 6.7
Qtr22012 | 17.08 <0.138 6.9
Qtr 12012 15.2 <0.138 6.7
WELL11S Qtr 42012 1.3 0.253 7.1 <0.15
Qtr 32012 1.47 0 0.03 0.477 7 549 8.3 <0.15 0.0478 1.8 25.9
Qtr 22012 2.29 0 0.095 0.26 7.2 851 7.9 <0.15 0.02 3.1 35.5
Qtr 12012 2.09 0.075 0.356 7.1 627 8.2 <0.15 0.02 24 28.5
WELL 11D Qtr 42012 0.83 0.019 <0.138 7.6 411 8.5 6.4 <0.15 <20 2.1 25.2
Qtr 32012 0.66 0 0.029 <0.138 7.4 390 6.6 2.9 <0.15 0.02 2.2 20.3
Qtr 22012 1.95 0 0.096 <0.138 7.8 398 7.6 7.5 <0.15 0.02 2 21
Qtr 12012 1.04 0 0.047 <0.138 7.5 382 6.6 3.4 <0.15 0.02 2.3 20.1
WELL16S Qtr 42012 2.56 0 0.162 7.6 517 17.2 4.1 <0.15 23.9
Qtr 32012 1.16 0 0.224 7.6 472 16.5 8.6 <0.15 0.0241 4.2 21.3
Qtr 2 2012 2 0 <0.138 0 7.4 467 18 5.3 <0.15 0.02 3.4 20.3
Qtr 12012 1.37 0 0.107 0.226 0 7.5 473 17.1 4.5 <0.15 0.1308 23.5
WELL16D Qtr 42012 0.53 0 0.069 <0.138 - 7.5 487 18.6 6.8 <0.15 26.4 2.5 19.9
Qtr 32012 0.52 0 0.069 <0.138 7.4 486 17.7 43 <0.15 0.077 2.3 19.9
Qtr 22012 2.46 0 <0.138 0 7.6 481 18.6 6.8 <0.15 0.0555 2.2 217
Qtr 12012 0.75 0 <0.138 0 7.5 471 16.5 33 <0.15 0.0365 2.8 20
WELL17S Qtr 42012 5.56 0 <0.138 6.9 493 14.1 7 <0.15 3.6 24.7
Qtr 32012 3.7 0 <0.138 n 6.8 482 13.3 5.6 <0.15 4.4 24.3
Qtr 2 2012 6.23 0 <0.138 6.9 492 14.8 25 <0.15 22.6
Qtr 12012 6.4 0 <0.138 6.9 495 13.7 1.1 <0.15 3.8 23.6
WELL17D Qtr 4 2012 0.82 0 <0.138 7.3 495 16 6 <0.15 3.2 27.5
Qtr 32012 0.96 0 <0.138 7.4 493 183 7.8 <0.15 3 26.7
Qtr 22012 1.96 0 <0.138 7.5 491 16.5 6.9 <0.15 3.5 29.7
Qtr 12012 1 0 <0.138 n 75 471 14.5 54 <0.15 33 271
WELL 18 Qtr 42012 0.67 1 0.425 7.4 481 14.3 6.4 <0.15 2.9 33.7
Qtr 32012 1.1 0 0.032 <0.138 7.5 475 13.5 8 <0.15 2.9 28.1
Qtr 2 2012 1.58 0 0.083 <0.138 7.6 481 14.8 7.7 <0.15 3.2 29.7
Qtr 12012 1.17 0 0.053 <0.138 0 7.5 460 13.7 8.7 <0.15 3.4 26.5
IGV NAC 0 0.15 NAC 0 26,5 &<9.5| 1000 30 NAC 0.0005 0.200 5 150
Exceedance -
NOTES
1 Sub-contract analysis denoted by *

2
3
4

ND - Concentration was below the limit of detection
NAC- No Abnormal Change
IGV - Interim Guide Value
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Surface water

¥d Boylan

anginearing

Total
Ammonial]  pH Cord BOD COD (Suspended| CI DO
Parameter Solids
Units mg/I N | pH Units| us/cm mgy/l HI my/l ng/l ng/l
SW1 Qtr 4 2012 0.06 6.8 127 16 8.7 9.2
Qtr 12012 0.10 7.2 198 37 15 15.1 10.5
Qtr 42011
Qtr 32011 0.07 7.00 232.00 7.00 13.60 2.70
SW2 Qtr42012 | 00s 7.1 126 ‘ 75 2.6 8.8
Qtr 12012 0.13 7.2 201 . 23 <5 15.2 10.4
Qtr 42011
Qtr 32011 0.06 7.10 208.00 - <5.000 11.80 6.30
Discharge Cap |Qtr 4 2012 -
Qtr 12012 0.12 7.3 432 29 <5 7.3 6.6
Qtr 42011
Qtr 32011 0.05 7.50 544.00 39.00 <5.000 10.70 5.90
>5.5 and
5.1 No. 294/1989 Al 0.2 s | 1000 >0 250 ~60%
Leachate
Parameter | Ammonia | TON pH Cond BOD COoD Cl
Units mg/I N mg/I N |pH Units| us/cm mg/I mg/I mg/|
WELL MW 7 |Qtr 4 2012 <0.69 6.9 - 6 79 <13
Qtr 12012 <0.69 6.8 975 <1.0 100 <13.0
Qtr4 2011
Qtr 32011 <0.69 6.9 895 17 658 <13.0
WELL MW 8 (Qtr 4 2012 <0.69 7.3 54 93 30
Qtr 12012 <0.69 7.2 38 156 26.3
Qtr 42011
Qtr 32011 <0.69 7.3 65 378 27.6
Interim Guide Values 0.15 NAC >6.5&<95 1000 200
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Landfill Gas
Method GA 2000| GA 2000| GA 2000| GA 2000| GA 2000
Parameter CH, co, 0, H,S Barometric
Pressure
Units % v/v % v/v % PPM mb
Client
Ref Qtr i i i i i
MW 1 Qtr 4 2012 0 0.1 20.4 0 974

Qtr 32012 0 0 19 0 1001
Qtr 22012 0 1 21 0 998
Qtr 12012 0 1 20 0 1023

MW 2 Qtr 4 2012 0.3 0.0 18.8 0 973
Qtr 32012 0 0 20 0 1004
Qtr 2 2012 0 0 21 0 998
Qtr 12012 0 0 21 0 1023

MW 12 (Qtr4 2012 0 0 20.6 0 972
Qtr 32012 0 0 21 0 999
Qtr 2 2012 0 0 22 0 998
Qtr 12012 0 0 21 0 1022

MW 13  (Qtr4 2012 0 0.3 19.6 0 973
Qtr 32012 0 0 21 0 998
Qtr 2 2012 0 0 22 0 998
Qtr 12012 0 0 22 0 1022

MW 14 (Qtr42012 9.2 6.5 16.3 0 973
Qtr 3 2012 10 4 20 0 999
Qtr 2 2012 9 6 16 0 998
Qtr 12012 11 7 15 0 1022

MW 15 |Qtr 42012 0 0 20.5 0 972
Qtr 32012 0 0 20 0 999
Qtr 22012 0 0 21 0 998
Qtr 12012 0 0 21 0 1022

Limit 1 2

Exceedance of

NOTES
1
2

Instrument Serial No: GA 07721

Limit: Schedule C2, Licence
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HISTORICAL DATA

Groundwater
Mw 3
Quarterly
Analysis
60

Ammonia

50
mQtr4 2012
—_— W Qtr3 2012
= 40
téo mQtr2 2012
30 B Qtr1 2012
20
10
0
Ammonia
MW 9
Quarterly
Analysis
B Qtr4 2012
B Qtr3 2012
M Qtr2 2012
B Qtrl2012
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MW 9
Quarterly
Analysis

Ammonia

EQtr 42012
mQtr3 2012
§ " Qtr2 2012
€ EQtr12012

Potassium

MW 10
Quarterly
Analysis
30
mQtr4 2012
- mQtr3 2012
~N

%D M Qtr2 2012
mQtr12012
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MW 10
Quarterly
Analysis

50

| Q3/12

0.15

0.1

0.05

Ammonia

49
B Qtr4 2012
mQtr3 2012
Eo = Qtr2 2012
mQtr12012
Chloride
MW17D
Quarterly
Analysis
0.4
0.35
03 mQtr4 2012
— | ]
< o0 Qtr3 2012
£ HQtr2 2012
0.2
B Qtr12012
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60

40

20

Chloride

MW 17S
Quarterly
Analysis
10.6
| Q2/12 |
10.4
10.2
10 mQtr4 2012
9.8 m Qtr 3 2012
_ 96 Qtr2 2012
o5 94
e mQtr12012
9.2
9
8.8
8.6
8.4
Ammonia
MW 11S
Quarterly
Analysis
180 Q2/12 |'
160
140
B Qtr4 2012
= 120
<
= B Qtr3 2012
g 100 M Qtr2 2012
80 mQtrl2012
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mg/|

40

35

30

25

20

15

10

T | Q4/12

Mw 8
Quarterly
Analysis

/12 [ay12 |

Ammonia

B Qtr4 2012
M #REF!

= Qtr2 2012
HQtr12012
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Landfill Gas
MW 1 Gas
Analysis
0.9

0.8

>
S W Qtr4 2012
X ®Qir3 2012
= Qtr2 2012
B Qtr12012
Carbon Dioxide
MW14 Gas
Analysis
8
6 -4
B Qtr4 2012
-g > ] B Qtr3 2012
X 4 = Qtr2 2012
B Qtr12012
3 -
2 _
1 -
O -
Carbon Dioxide
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APPENDIX 2- LANDFILL GAS BREAKDOWN

@3] Boylan
@l cnginearing

MW1
Date/Time CH4 (%) CO2 (%) 02 (%) H2S Barometric Pressure (mb)
17/10/2012 08:54 0 0.2 20.4 0 974
17/10/2012 08:55 0 0.1 20.4 0 974
17/10/2012 08:56 0 0.1 20.4 0 974
17/10/2012 08:57 0 0.1 20.4 0 974
17/10/2012 08:58 0 0.1 20.3 0 974
17/10/2012 08:59 0 0.1 20.3 0 974
17/10/2012 09:01 0 0.1 20.4 0 974
17/10/2012 09:02 0 0.1 20.2 0 974
17/10/2012 09:03 0 0.1 20.4 0 974
17/10/2012 09:04 0 0.1 20.3 0 974

MW 2
Date/Time CH4 (%) CO2 (%) 02 (%) H2S Barometric Pressure (mb)
17/10/2012 10:40 0.2 0.0 19.7 0 973
17/10/2012 10:41 0.2 0.0 19.7 0 973
17/10/2012 10:42 0.2 0.0 19.8 0 973
17/10/2012 10:43 0.2 0.0 19.8 0 973
17/10/2012 10:44 0.2 0.0 19.8 0 973
17/10/2012 10:45 0.2 0.0 19.8 0 973
17/10/2012 10:46 0.3 0.1 19.7 0 973
17/10/2012 10:47 0.3 0.1 19.7 0 973
17/10/2012 10:48 0.3 0.0 19.8 0 973
17/10/2012 10:49 0.4 0.0 9.8 0 973
17/10/2012 10:50 0.4 0.0 19.8 0 973

MW 12
Date/Time CH4 (%) CO2 (%) 02 (%) H2S Barometric Pressure (mb)
17/10/2012 13:40 0 0.1 20.3 0 972
17/10/2012 13:41 0 0 20.6 0 972
17/10/2012 13:42 0 0 20.6 0 972
17/10/2012 13:43 0 0 20.5 0 972
17/10/2012 13:44 0 0 20.6 0 972
17/10/2012 13:45 0 0 20.6 0 972
17/10/2012 13:46 0 0 20.6 0 972
17/10/2012 13:47 0 0 20.6 0 972
17/10/2012 13:48 0 0 20.7 0 972
17/10/2012 13:49 0 0 20.7 0 972
17/10/2012 13:50 0 0 20.7 0 972
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@3] Boylan
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MW 13
Date/Time CH4 (%) CO2 (%) 02 (%) H2S Barometric Pressure (mb)
17/10/2012 09:11 0 0 19.1 0 973
17/10/2012 09:12 0.1 2.6 17.7 0 973
17/10/2012 09:13 0 0 20.3 0 973
17/10/2012 09:14 0 0.1 20.2 0 973
17/10/2012 09:15 0 0 19.9 0 973
17/10/2012 09:16 0 0 19.8 0 973
17/10/2012 09:17 0 0 19.8 0 973
17/10/2012 09:18 0 0 19.7 0 973
17/10/2012 09:19 0 0.1 19.7 0 973
17/10/2012 09:20 0 0.1 19.7 0 973

MW 14
Date/Time CH4 (%) CO2 (%) 02 (%) H2S Barometric Pressure (mb)
17/10/2012 12:54 11.9 8.3 17.9 0 973
17/10/2012 12:55 11.3 7.9 15.4 0 973
17/10/2012 12:56 9.4 6.7 16 0 973
17/10/2012 12:57 8.3 5.9 16.5 0 973
17/10/2012 12:58 8.9 6.5 16.2 0 973
17/10/2012 12:59 7.9 5.4 16.3 0 973
17/10/2012 13:00 8.7 6.1 16 0 973
17/10/2012 13:01 9 6.6 15.9 0 973
17/10/2012 13:02 8.2 5.9 16.4 0 973
17/10/2012 13:03 7.9 5.8 16.5 0 973

MW 15
Date/Time CH4 (%) CO2 (%) 02 (%) H2S Barometric Pressure (mb)
17/10/2012 13:15 0 0 20.4 0 972
17/10/2012 13:16 0 0 20.5 0 972
17/10/2012 13:17 0 0 20.4 0 972
17/10/2012 13:18 0 0 20.4 0 972
17/10/2012 13:19 0 0 20.4 0 972
17/10/2012 13:20 0 0 20.4 0 972
17/10/2012 13:21 0 0 20.5 0 972
17/10/2012 13:22 0 0 20.6 0 972
17/10/2012 13:23 0 0 20.5 0 972
17/10/2012 13:24 0 0 20.4 0 972
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APPENDIX 3- ANALYSIS METHODS

A R e S L e e s e s R o i
ELS LTD INAB ACCREDITATION SCHEDULE SUMMARY SHEET

1 Boylan
anginearnng

Ascellaneous (P, W.5)

Ammonia’ Avmeniim: $.007-1mg1 3 EW003
Chloride 25-250 mgl EW013

Flouride 0.1 - 2 mz1 EW137

J0D 8-1500 m=1 EWOR4

Mimrate 0.12-50 me1 N EW034

Himite 0.013-1 mg1% EW035

rH 4 — 10 pH Units EW138

Phosphate 0.008-1 med B EWHT

TOC 0.25-100me1 EW123

Total Phosphorous 0.03-1 me] P EWH02

Oiher VOC's EON2E (F,G.5)
Eromometiana .5 - 33 pzl

Ethy] Ether/Triathyl Ether 5 - 35 pg/l
11 Cuchlorosthens0 5 - 35 uzl
Tndomethane Mebyl Indide 0.5 - 35 ugl
Carbon Disuiphsde 005 - 35 ugd

Ally] Clboride].5 - 33 pgl

Mzthylepe Chlonda/DCM 5.0 - 33 gl
2-Propensmimile Arrylomitrile 2.0 - 33 pzl
Chiomethy] Cyapide 0.5 - 35 pad
Hemachlorobusadiene 5 - 35 pgl

Mizcellaneons (F,G.5)

Bromate 1 to 50ng] BRO3 (EW1IT)

Colour 2.5-50me] PrCCo (EW021)

Conductivity 132-6000 us'om EW139

Liszelved Crgpgen 1 o 10 me'] (EW043)

Sulphate 1-250mz1 SOKEWD L)

Saspendad Selids 3-1000ms 1 EWILE)

Total Diszalved Salids 1-1000mg] (EWD46)
Total Hardness 3-330ms1 CaC03 (EMOSS)

Total Onddized MNimozen 0.135-51m=1 M {EWIEL)

Trams-1,2 Dickloroethenel) 5 - 35 ppl
MHBED.S - 35 pel

11 Dachlorosthansl 5 - 35 pzl

12 Dichlosopropan=0.3 - 35 uzl
Cis-12 Diichloroethanad. 5 - 35 gl
Mt Acrylates 0 - 35 pel
Bromochiorometiana) 3 - 33 nzt
Temahydnofirant 0 - 33 pgd

111 Trichloroethansd. 3 - 35 pzl
I-Chlorobuaned.5 - 35 pgl

Metals EAI130 (P .G.5)
Almsnivm 5.0 - 300 ugl
Antmory 01— 10ugl
Arsensc 02 - 20pzl
Barium 1.0- 100uz1
Boron 0.02 - Jmgl
Cadmenm 0.1 - 10pel
Calerum 1.0 — 100mg1
Chromium 1.0 - 100pz1
Cobal: 1.0 - 100pe1
Comper 3 - 4000ug1
Irom 5.0 - 500pgl

Laad 003 - 30pzl
Magnasivm 0.3 - 20m=1
Manzmeze [0- 100zl
Mercury 0.02 -
Mobyhdamom
Mickel 0.5- 30ug

Tin 1.0 - 100ug1
Vamadiom 1.0 - 100pz]
Zinc 1.0- 100pz1

Carbon TemachborideD 5 - 35 pgl

11 Dachlovopropens].3 - 33 uzl

12 Duchloropropans].3 - 33 nzl
Cibromometiamal 5 - 33 pzil

lathoyl Methacrylatel) 5 - 33 gl

13 Dachloropropena, cis2.0- 35 ugl
MIBE4 Methyl 2 Pentanone 2.0 - 35 pgl
Taluene(.5 - 35 pgl

13 Dachloropropens rms2 0 - 33 nzl
Eihy] Mathacrylae20 - 35 gt
112 Trichloroethaned. 5 - 35 pg
13 Cechlozopropens(.3 - 33 uzl

1 Hevaromz1.0 - 33 pzl

12 Deorompethamel. 5 - 35 gl
Chiorobenmens] 3 - 35 pgil

1112 Tetrachloroethans2 0 - 35 pgil
Ethy] Benzamal £ - 35 pgl

m & p Mylened ugl

O Xylensl.5 - 35 pgl
Srvenal (- 33 uzl

Isopropyl Benzensl 5 - 35 pgl
Eiromobenzens(.F - 35 pgl

1122 Temachloroettans]. 5 - 35 pzl
123 Trichloropropame2.0 - 33 pgl
Propyl Bepzenel § - 35 pgl

51439 Potable Water VIOCs & THAM
EOQ025 (F.G.5)

Benzeps 0.1-35 pgl
1.2-Dichloroethanse 0.1-35 ugl
Tarachlorosthens 0.1-35 pgl
Trichiorpethzne 0.1-3F pzl
Chloroform 1.0-150 pgl

Bromoform 10-35 pzl
Diibromachloromethare 10-35 pgl
Bromodichloromethans 2.0-35 uzl

2-Chlorotoboznel 3 - 33 pgd

4 Chloroteluzped 5 - 35 pgl

135 Trimentiylbenrensd. 5 - 33 nzl
T Buaty]l Benzensl) 5 - 35 pzl
124 Trimethibenzenel 5 - 33 pgl
Sec Buryl Benzenel 5 - 35 gl

13 Dachlorobersenel 5 - 35 pzd

2 Tsopropyizeluznel 5 - 35 uzl

1= Cichloroberzenel 5 - 35 pel

12 Dachlorobensenel 5 - 35 ppld

Maotzs

< Buty] Benrenall5 - 33 pzl
Hemachloroethaned 0 - 35 pgl

12 Crbrome 3ChloTopropane 20 - 33 ppl
124 Trichlorobenzensd 5 - 35 pgl

123 Trichlorobenzenel 5 - 35 pgl

FAHEOL® (F.G.5)
|Ramge 00 - 8.2 prgd

| Aceraphtiuens

Benzo (a) Anthracene
Sienzo (A} ByTens

Benzo (b)) Fluoranthere
Benzo (ghi) Perylens
Benzo (k) Fluoramhens
Chrysenz

Dibenzo (ah) Anthracens
Fluarantiens

Fluorens

Imdeng (123-0d) Pyrene
Fhararthrens

EhyTene

Acid Herbicides (F.G.5)
\Rarge .01 - 0.2 jig?
145-TH

Picloram H

Oirganophosphorus Pesticides(P,G.5)
|Ramge .00 - 8.2 jigd

Famphur OF

Miathy] Parathoon OP
Parathion OF

Thiocazn OF
Organochlorine Pesticides (F,G,5)
|Ramge .00 - 8.2 rgd

| Aldrin

EHC Alpha tsemear OC

BHC Bet isomar OC

BHC Delta isomer OC
Dreldrin OC
Endosalphan Alpha jsomer OO
Endosulphan Befa tsemer OC
Endosulphan Sulphase OC
Endrin OC

Heptachlor Epondde OO0
Heptachlor OC

Limdane OC

BFLDEOC

P.F-DOD OC

PF-DOTOC

1. 5ample MatrizP=Potable Water (Crinking) , G=Groumd Water , S=Surface Waser, W=TWaste Wazer

Edition I2 05062008 11T

QP01 Appendin B Rev ]
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APPENDIX 4 — FIELD SHEETS

Landfill Gas Monitoring Form
Facility Name: f'.l';-:r'}:u!‘%'-il T Facility Address:
Waste Licence No: ._ : @i’ﬁ‘.e?-rw'j.:,ﬂ "
493 0)) fo by Sl
Licansaa: ' Dal }*—xﬂ ok i
e [T . S . VIVEA
Drate of Licensing: Date of sampling: :
. [ J{ I ." s
| Imstrurment Used: Date next full calibration: -
e Jn:-:u’l_j
G-—i':'ll %-{Z{:_)E} Last field calibration; {inc date & gases) ]
Meonitering Parsonnel; Weather:
ﬁ:}f\f\
rﬁ-ﬁ! B \'\J\C"lﬂ.:%l\“' '.l':l"_'::q___;I
| L] ‘H"m 3
e Results
Statlon | Time GAZ000 | CH, co, 0, o HyS Barometric | Comments
Mumbear ] Pressure
{mbar}

Ml 93l < 1o o) (o] 21O a9y

el A1 0941 O (o3 l1ih]| ~ 10 [973

iy HT—'{;'} [T . 0% loallFs] ~ f_} i 4 13
My les | 7 197 s o o [973
NI W ClO |5 <~ |0 | 932
O gy [fb] ~ 10 973

h

Myt L] 3 G0

General
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ON SITE SAMPLING FORM

Facility Name: | wasteLicence No: )
e hﬂl‘m«mv—,l,ﬂ 'ff "33 =]
Sampling Date: i_jl \I 0 |.l-ri_-- Sample Type (GW, SW,Leachate)
el PR W e Y8
Sample | Sample | Time DO Level | Elec pH Temp Visual | Instrument |
Ref No Type :Zunsr'ld “F::ts %
B e | | beslum|asy]i0-T B
b5 | bW botS 1509 |3be | 19

A L I N -0 16 YO - & TSR o I R
(10 | G (09 | ba3l 3s1l1p.2

15 | Gw 105 523 [14% | (p-R

1S | 6w 13 | 122 (3.4 | U2

D LG | Ei ed (167 n-9 ] |
Mwd | G L. R 2G0 38 1l 5

o | G0 | 3 0 8 (392 n.g |

puntl | Gl 6% 235 |22 | g2
amdlp | G\ 12 e | Lal d3
Swl | S Q.72 |35 1347 [lg-]
Sz | SW | . 1R BS 1173 [fa0 (Mo .
Chg HLULEIE :

| |

COMMENTS:
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Cavan Cor ty Council Groundwater & Leachate Ssmpling Ref:

Site Refi . : . Ni. a7 .o : ’ '
“e eference ?)Twll.’;;‘.f S d :i'ermit No. 3 5.0 Date: Lol > Personnel: @_Y{;!‘m IL-'ng._,;!l: oA
Sample | Depthof | Depthof | Depthof | Diameter | Radius Radius | Volume of | Volumeof | Volumeof | Time to /'
Ref Well (m) | water helow |  Water ol Well of Well Squared Water in Water in water ti Purge |
Ground column {m) (m) {m®) Well !(m"} well - purge . {(mins)
{Shallow A Level (m) (1) Mrh Litres
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Cavan County Council Groundwater & Leachate Sampling Ref:
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Lavan Cowriy Council Groundwater & Leachate Samplins Rel:
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APPENDIX 5 — CHAIN OF CUSTODY/SAMPLE SUBMISSION
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APPENDIX 6 — CALIBRATION CERTIFICATE-GA 2000

Calibration Certificate J
|Tssued by  |Environmental monitoring | certificate number | 1125 : |
Instrument [GA2000 [ catibrated by e ]
Serial no 531 | Ambient temp 7
Servicedone |09/11/11 Ambient pressure 1001 o
Calibration 02/02/2012 Calibration due 02 Feb 2013
date }
Job number NA Linearity check n/a o N
Logger Pass Battery Pass
Filter pass Overall result pass
s e
The instrument was calibrated by applying a know concentration of gas at a set flow rate and pressure.
The results are recorded on this sheet after adjustment and a constant reading is obtained.
ﬂmmut?_aremwedtuﬂutofa reference certified set of gases
Test reference | Cert tracability Instrument reading | pass/fail
CO2 5.0% 4.7% pass
02 17.8% 17.9% pass
CH4 2.5% 2.3% pass
CO 199ppm 197ppm pass
H2S Sppm 5.0ppm pass
Address
environmental monitoring
Unit 9a
Lake District Business Park
Mint Bridge Road
Kendal
Cumbyial
Tel 01782 435100

amail : environmonitoring@btconnect.co.uk
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CHAMBERS IRELAND
L':'f_ul_: NTY/CITY COUNCIL
OF THE YEAR 2011

Cavan County Council
Comhairle Chontae an Chabhain

Teach Na Cuirte, An Cabhain
Courthouse, Cavan

Declaration

Ballyjamesduff Landfill WL0093/1

Cavan County Council hereby certifies that the content of the full pdf, AER W0093-
012012AER.pdf uploaded to the EPA website is a true copy of the original AER.

Signed gﬂé;{c;; Vﬁ?m Dated | 5 ! 3 !(3)
Sinead Fox

Landfill Operations Manager

Cavan County Council

Ta failte romhat gno a dhéanamh as Gaeilge

Tel/Guthain: 049 437 8300 Email/Riomhphost: info@cavancoco.ie eolas@cavancoco.ie
Fax/Facs: 049 436 1565 Web/Laithrean Greasain: www.cavancoco.ie

Cavan County Council ...Working with Diversity in Mind
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