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Bailieborough Landfill
Annual Environmental Report 2009

Introduction & Site History

Bailieborough Landfill has been operated as wasfodal facility by Cavan County
Council since the late 1960s. The landfill is kechon the outskirts of the town of
Bailieborough, (c. 1 km from town centre), in tleevh land of Tanderagee, which
was a commercially exploited bog. The site was aiger as a traditional landfill
constructed on peat and relies on the propertiethefpeat bog for attenuation,

dilution and dispersal. The total area of the stteprises 2.23 hectares.

A Waste Licence for the facility was issued by BfeA on 22¢ February 2002, when
the site officially closed and was thereafter reimiedl. Condition 11.6 of Waste
Licence Ref. 91-1 requires the submission of anuahinvironmental Report (AER)
for Bailieborough Landfill facility. This documensg produced in order to comply

with requirements of Condition 11.6.
This Annual Environmental Report (AER) has beerpgared in accordance with the
conditions of the Waste Licence and the EPA “Df@ttidance on Environmental

Management Systems and Reporting to the Agencyg”199

This AER will provide information as outlined in Isedule F of the Licence “Content

of the Annual Environmental Report”.
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1. Reporting Period

The reporting period for the purposes of this AER1st January 2009 to 31st
December 20009.

2. Waste Activities carried out at the facility
There were no waste activities carried out at duodify.

3. Quantity & Composition of waste received, disposeaf and recovered
during the reporting period and each previous year
There is no longer any waste being accepted atsilee The quantity of waste

accepted is zero tonnes.

4. Summary Report on Emissions

The summary of emissions is detailed in the PailluRelease and Transfer Register
(PRTR) Report which accompanies this report. Th& ®RRas been uploaded onto the
EPA website in accordance with our responsibilgy &censee.

A register of Environmental Monitoring is now edtsbed and shall be maintained.
Upon requests from the Agency Cavan County Courwil carries out the full scope

of sampling as required by the Licence. The momtphad been reduced at the time
of the restoration works and the full sampling regihad not been re-established until
late 2010 when advised by the Agency.

4.1  Emissions to Water
Please see paragraphs below for emissions relkativpater.
Please refer to the attached map in Appendix Bofmation points etc.

Leachate Levels
Biological Oxygen Demand (BOD) and Chemical Oxyde@emand (COD) Ratio
results listed below in table 1.0 show expectee@lewand are typical of a mature to

medium aged landfill which is the case.
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Table 1.0 Leachate Ratio Information

Leachate Sampling
Location Quarter BOD COoD Ratio
MW8 Q1 72 380 0.19
MW8 Q2 101 400 0.25
MW8 Q3 98 360 0.27

Surface Water

As the results show there is intermittently high rAonia levels in the samples taken
at SW1. However it has not been established ifithimked to the landfill or whether
it is a natural occurrence due to the stagnantreatithe receiving waters.

Seven surface waters were sampled in the vicirfith® landfill. Please see the map
in Appendix B showing monitoring points.

SW1 is classed as a category Al in Quarter 3. @nligual assessment was required
in Quarter 4 and no change was noted. SW2 (RiveorBawas found to be free of

odour and no unusual visual anomaly was noted.

The surface water taken from the Barora Riverassgd as a category Al in Quarter
3. Only a visual assessment was required in Qudrtand no change was noted.
Graph 4.1 below shows the trend results for Totep®&nded Solids (TSS), BOD &

COD.

Graph 4.1
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No surface water sample was taken from the disehfaogn the final cap but this

location will be sampled going forward.

Overall the quality of all surface waters taker2009 were of good quality all
meeting the Al limits as outlined in S.1 N0.294/298r quality of surface water

intended for the abstraction of drinking water.

Groundwater
The current status and history of the groundwatelisware listed in the following
table 4.1.

Table 4.1
Groundwater Well Current Status

MW11S Destroyed and Replaced with MW15S
MW11D Destroyed and Replaced with MW15D
MW12S Destroyed and Replaced with MW16S
MW12D Destroyed and Replaced with MW16D
MW10S Current

MW10D Current

MW15S New well (April 2009)

MW15D New well (April 2009)

MW16S New well (April 2009)

MW16D New well (April 2009)

Overall groundwater quality is good with the exdaptof elevated Iron levels in
some samples. This is commonly associated with kmmipken from landfills or in
the vicinity of landfills. Overall the quality ohe groundwater varied across the site
and signs of contamination existed in all samplexigdwater wells in the vicinity of
the landfill.

MW210D for Quarter 4 exceeded the interim guidelaues for the protection of
groundwater in Ireland for iron (0.22mg/l and tosamld faecal coliforms (146 and 1
cfu/100mis respectively). The exceedences are nandrare quite treatable should

the water be considered for drinking purposes.&@aph 4.2 below.
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Graph 4.2

MW10S & MW10D Iron
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MW10S for Quarter 4 exceeded the interim guideladues for the protection of
groundwater in Ireland for nitrate, chloride, paiashn and total coliforms. When
compared to S.1 No.278 of 2007, the drinking watandard, only potassium and the
result for total coliforms are in exceedence. Bibthse parameters have consistently
been above the guideline values. The health eff#g®tassium in drinking water is
negligible to cause any health probferiihe exceedences are minor and are quite

treatable should the water be considered for drmkiurposes.

MW15D for quarter 4 has been considered to comesutite same requirements as
the old MW11D. Thus as per the licence requirementy the water level reading
was taken in Quarter 4.

MW16D for Quarter 4 exceeded the interim guidelradues for the protection of

groundwater in Ireland for chloride, iron, potassjuphenols and total coliforms.

When compared to S.I No.278 of 2007, the drinkirggew standard, the results for
potassium, phenols and the result for total cali®rare in exceedence. The
parameters iron, potassium, phenols and totalaralé are now in exceedence for
this and the previous 2 quarters. The major conicedninking water is the avoidance
of bad taste that may develop especially for a mgewater that is disinfected by
chlorination if intended for use as a drinking waféhe phenol reading is trending
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downwards along with the readings observed forl twtéiform bacteria. See Graph

4.3 below for these details.

MW16S for Quarter 4 exceeded the interim guideladues for the protection of
groundwater in Ireland for chloride, iron, potassiiand total coliforms. When
compared to S.I No.278 of 2007, the drinking wastésndard, the results for
potassium, iron and the result for total coliforare in exceedence. The parameters
Chloride, potassium and total coliforms are noweixceedence for this and the
previous 2 quarters. The total coliform bacterisutes are trending downwards along

while all others are stable.

Graph 4.3

MW16S & MW16D Iron

0.7

OMW16S
0.6 - BEMW16D

0.5 A

0.4+

(mg/l)

0.34

0.24

0.1+

Q1, 2009 Q2, 2009 Q3, 2009 Q4, 2009
Sampling Period

4.2  Emissions to Air
Gas Monitoring was not carried out on the sitedi@lhg remediation. This situation

changed in late 2009 and sampling has returnedhdb d&s required by the Waste

Licence.
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5. Summary of results and interpretation of environmenal monitoring

Included in this report is a copy of the annual itwing results as reported by
Monitoring Company BHP Laboratories. Interpretatafrine results are in the report.
We concur with the interpretations that BHP haveorted on our behalf. We are
satisfied that we are carrying out the environmentanitoring as specified in the
Waste Licence. We are also satisfied that therenarmajor environmental impacts

associated with this facility.

6. Resource and energy consumption summary
As there is in-sufficient gas produced to run a fi@m® or engine there is no use for

the gas resource on site. There is no energy catsom site.

7. Report on Restoration of the facility

The site is fully restored and the cap intact. €herere additional Groundwater
Monitoring wells drilled offsite this year to regka wells that were lost since the site
restoration. The newly drilled wells replace thdsat were lost due to road works.

Table 7.1 below shows the well drilling details.

Table 7.1
Wells Previously Destroyed 11S, 11D & 12S, 12D
Replaced by (Downstream) 15S, 15D & 16S, 15D

(S = shallow, D = deep)
* Newly drilled roadside boreholes were named, swetlegnd elevations

recorded, given additional protection and permaseage erected — see

photo below 7.1.
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Photo 7.1
* Borehole Logs for the newly drilled wells were sutted to the Agency.
* Groundwater Borehole MW10 was protected from angmial pollution/

contamination associated with nearby animal peee fhoto 7.2

Photo 7.2

* Documentation showing the direction of groundwdliew was presented

to the Agency.
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* The direction of surface water flow was reportethi® Agency

8. Estimated annual and cumulative quantities of landfl gas emitted from the
facility
Please refer to the Annual PRTR Report includeigpendix A which deals with the

landfill gas emissions calculated using GASSIM.

9. Full title and written summary of any procedures developed by the licensee in

the year which relates to the facility operation.

Following written permission from the Agency it waecided to graze a small
number of horses on the landfill for short periagdghe growing season to control any
excessive growth. This proved to be a very effectiay of keeping the capped area
neat and tidy. The excessive growth of gorse bushamas of the cap will be
addressed in the next reporting year. There washaage to or development of any

other procedures undertaken by the licensee ortororg contractor in 2009.

10.Reported Incidences and Complaints summaries

There were no incidences in the reporting perio8920rhere were no complaints
received by the EPA or the Local Authority regagdihis facility in the reporting
period 2009.

11.Review of Nuisance Controls

As there are no known nuisances associated witstte there is no nuisance controls
in place for parameters such as noise or vermiarel'ts no odour detectable from the
site and as these are the main nuisances assowidltelhndfills the licensee has not

reviewed the controls. This is backed up by theeabs of any complaints about the
facility. However if any nuisances arise at thalfigcthe licensee will deal with them

using appropriate measures and procedures.
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12.Report on training of staff
Landfill Operations Manager Sinead Fox- for Cavamuy Council deals with in full
with any issues identified by the Agency Inspectoarsany other party. Sinead has

been fully trained by the FAS Waste Managementnlmgi Course and carries a Safe

Pass.
Table 12.1
Management Structure 2009-2010
Position Name Duties
Director of

. . To oversee and assign responsibilities
Services, Eoin Doyle ) ]
_ to staff regarding landfill
Environment

A/Senior o
_ . _ Oversee general supervision,
Executive Padraig McGivney o ) .
. monitoring and reporting of the site.
Officer
Landfill . _ -
_ Sinead Fox Responsible for general supervision,
Operations o ) .
monitoring and reporting of the site.
Manager

Contact Person for Sanitary Authority for 2010:

John Brannigan

Senior Executive Officer
Waste Management Section
Cavan County Council
Farnham Street,

Cavan

13.Financial Provision
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Provision will be made in Cavan County Council Ol Estimates for Charges as

required under Condition 12 of Waste Licence R&f19
14.Any other items specified by the Agency

As requested by the Agency we have included in AgpeB a colour A3 copy of the

most recent Map of the site showing all Monitoriagations.
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E

ep0

AER Returns Worksheet

REFERENCE YEAR

[2009

1. FACILITY IDENTIFICATION

Parent Company MName

Cavan County Council

Facility Mame

Bailieborough Landfill

PRTR Identification Murnber

YWO031

Licence Mumber

WWO091-01

Wiaste or IPPC Classes of Activity

No.

class_name

4.13

3.13

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

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
weaste concerned is produced.

Use of waste obtained from any activity referred to in a preceding paragraph of this

A4.11|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
4.13|premises where such waste is produced.
Recycling or reclamation of organic substances which are not used as solvents
4.2|(including composting and other biological transformation processes).
4 4|Recycling or reclamation of other inorganic materials.
Address 1|Tanderagese
Address 2|Bailieborough
Address 3|Co Cavan
Address 4
Country|lreland
Coordinates of Location|-6.97327 53.9092
River Basin District|IEEA,
NACE Code|3521
Iain Economic Activity |Treatment and disposal of non-hazardous waste
AER Returns Contact Name |Sinead Fox

AER R

eturns Contact Email Address

sfowiEcavancoco.ie

AER Returns Contact Position

Landfill Operations Manager

AER Returns Contact Telephone Number

049-437 8418

AER Returns C

ontact Mobile Phone Number

087 980 8507

AER Returns Contact Fax Number|0453 4332239
Production Velume 0.0
Production Volume Units
Number of Installations 1]
Number of Operating Hours in Year ]
Number of Employees u]

User Feedback/Comments

Closed Landfill,

Web Address

2. PRTR CLASS

ACTIVITIES

Activity Number

Activity Name

=E)] Installations for the recovery or disposal of hazardous waste
50.1 General
3. SOLVENTS REGULATIONS (S.I. No. 543 of 2002)

Is it applicabhle?|MNo

Have you been granted an exemption ?

If applicable wh

ich activity class applies (as per
Schedule 2 of the regulations) #

Is the reduction

scheme compliance route being
used ?




4.1 RELEASES TO AIR

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO AIR
POLLUTANT METHOD ADD EMISSION POINT QUANTITY
Iethad Used
No. Annex |l Mame WM/C/E |Method Code IDesignation or Description Emission Point 1 T (Total) KG/Year A (Accidental) KGN ear |F (Fugitive) KG/Y ear
03 Carbon dioxide (COZ) C &S 0o 2380000 0.0 238000.0
01 Methane (CH4) c MAE 0o 84700.0 0.0 54700.0
ADD MEW ROy | DELETE Ry * | * Select & row by double-clicking on the Pollutant Mame (Column B) then click the delete button
SECTION B : REMAINING PRTR POLLUTANTS
RELEASES TO AIR
POLLUTANT METHOD ADD EMISSION POINT QUANTITY
hethod Used
No. Annex |l Marme W/C/E |Method Cade IDesignation or Description Emission Point 1 T (Total) KG/Year A (Accidental) KGMYear |F (Fugitive) KG/Year

ADD MEW ROW | DELETE ROW *_|

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

0.0

0o

0.o

0.o

SECTION € : REMAINING POLLUTANT EMISSIONS {As required in your Licence)
RELEASES TO AIR

POLLUTANT

METHOD

ADD EMISSION POINT

QUANTITY

Pollutant No.

Mame

WIC/E

Wethad Used

Iethod Code

TDesignation or Descrigtion

Emisgsion Point 1

T (Total) KG/Year

A [Accidental) KGYear

F (Fugitive) KG/Y ear

ADD MEW ROW | DELETE ROW* |

* Select & row by double-clicking on the Pollutant Mame (Column B) then click the: delete button

0o

0o

Additional Data Requested from Landfill operators

For the purposes of the Hati yon G

Gases, landfill operators are requested to provide summary data on

landifill gas (Methane) flared or wtilised on their facilities to accompany the figures for total methane generated. Operators should

to the envir

only report their Het {CH4)
above. Please complete the table below:

Landfill:

Please enter summary data on the
quantities of methane flared and / or
utilised

Tatal estimated methane generation (as per
site madel)

tethane flared

Methane utilised in enginefs

Met methane emission (as reported in
Section A above)

under T{total) KGiyr for Section A: Sector specific PRTR pellutants

Bailieborough Landfill

Method Used

Designation or Facility Total Capacity
T (Total) kg/Year W/C/E Method Code Description m3 per hour
B47000] C  |GASSIM GASSIM MiA
0.0 0.0
0.0 0.0
00 C |MAB GASSIM A&

{Tatal Flaring Capacity)
{Total Utilising Capacity)

0.0

0.0




4.2 RELEASES TO WATERS

SECTION A': SECTOR SPECIFIC PRTR POLLUTANTS Data on ambient monitoring of storm/surface water or groundwater, conducted as part of your licence requirements, should 0T be submitted under AER / PRTR
I A 0 WATER
POLLUTANT ADD EMISSION POINT QUANTITY
Method Used
Mo. Annex |l Mame MIC/E  [Method Code | Designation or Description |Emission Point 1 T (Total) KG/Year  |A {Accidental) KG/Year |F (Fugitive) KG/Year
00 0.0 00 00

ADD NEVY ROW | DELETE ROy * | * Select & row by double-clicking on the Polutant Name (Column B) then click the delste button

SECTION B : REMAINING PRTR POLLUTANTS

¥ A 0 ATER
POLLUTANT ADD EMISSION POINT QUANTITY
Methad Used
Mo, Annex Mame MIC/E  Method Code |Designation or Descrigtion |Ernission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Y ear
00 00 00 00
ADD NEYY ROWY | DELETE ROy * * Select & rovy by doukle-clicking on the Pollutant Name (Calumn B) then click the delete button
SECTION C: REMAINING POLLUTANT EMISSIONS {as required in your Licence)
¥ A 0 ATER
POLLUTANT ADD EMISSION POINT QUANTITY
Method Used
Pollutant Na. Mame MIC/E  [Method Code |Designation or Description |Emission Poirt 1 T (Total) KG/Year  |A {Accidental) KG/Year |F (Fugitive) KG/Year

00 0.0 00 00
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1.0 Introduction:

BHP were contracted by Cavan County Council toycaat environmental monitoring at
Bailieborough Landfill site which is located outsiBailieborough town, Co.Cavan. This
landfill is no longer operational and is operateder waste license no. 91-1, which was
issued to Cavan Co. Co. by the EPA.

This report covers surfacewater, leachate and ghwater at Bailieborough for the
annual monitoring parameters of 2009 for the abé&lanonitoring locations. Private

Well monitoring has been discontinued and no aceessavailable for landfill gas

monitoring.
2.0 Sampling

This monitoring is a continuation of an establish@shitoring program at Bailieborough
Landfill. As such, the borehole locations are apmaviously drafted site maps. A site
map is attached in the appendices showing the blarébcations. BHP sampled at 6

boreholes. Their individual references are as shovtable 1.



Borehole reference Static water level
(m)
5.90
MW 10S

MW 10D 5.90

MW 11S 1.80

MW 11D 1.80

MW 12D 1.30

MW 12S 1.30

Table 1: Borehole reference points and levels.

Locations for private wells, surfacewaters and félnghs are also shown in the maps.

In order to ensure correct groundwater monitorihg,following steps were taken.

1. Chemical analysis according to standard testindghatst (As shown in table 2).

2. Appropriate on-site sampling techniques were @tilis

ISO 5667 ; ‘Guidance on sampling of groundwatera$viollowed which is
appropriate for the objective of monitoring grourader quality.

A Waterra inertial lift pump was utilised whichdgsigned for borehole
monitoring in that at no time does the pump comeointact with the water
sample. By utilising dedicated hosing at each baieend new sample
containers then any possibility of cross-contandamais eliminated.

In order to achieve representative sampling, thithateused needs to be
capable of withdrawing samples whose compositifieats that of the sub-
strata (and not that of stagnant water in the giiged. In order to achieve
this, each borehole is purged of several timegablsme before any sample is
taken. This is estimated on-site using an eleatrdip-meter to measure
depth of water and then calculating volume of watesent (after measuring

radius of borehole).



3. Having taken a representative sample, several sisglgprameters are time sensitive
and therefore need to be measured on-site i.etgpitperature, conductivity and
dissolved oxygen. All meters are calibrated be&aeh site-visit.

* pH and temperature are measured using a Hanna23l|@@ortable pH meter
and thermocouple. The pH meter automatically corsgis for temperature
variations

» Dissolved oxygen is measured using a Hanna HI §bdtable oxygen meter.

» Conductivity is measured using a Hanna HI 9033 irnaitge conductivity

meter.

4. BHP operates a chain of custody system. The sasitplksheet / chain of custody
form can be found in Appendix B.

5. All samples received by the Laboratory were stdreveen 0 and°€. Subsequent
analysis of all samples was carried out in accardavith Standard Methods for the
examination of water and wastewater” Eylition, 1998, published by the American
public health association.

The methods and limits of detection are distethe results section.



Parameters for Laboratory Analysis

PARAMETER Standard Method Reference
xxx APHA-AWWA-WEF 20 ™
pH 4500-HB
Temperature 2550B
Conductivity 2510B
COD 5220D
Colour 2120B
Turbidity 2130B
Total Suspended Solids 2540D
Alkalinity 2320B
Ammonia 4500-NH-D
TOC 5310A
Total Hardness 2340B
Calcium 3120B
Chloride 4110B
Fluoride 4110B
Nitrate 4110B
Magnesium 3120B
Potassium 3120B
Sodium 3120B
Sulphate 4110B
Phosphate 4110B
Iron 3120B
Aluminium 3120B
SiO, 3120B
Boron 3120B
Barium 3120B
Cadmium 3120B
Chromium 3120B
Copper 3120B
Lead 3120B
Manganese 3120B
Mercury 3112B
Nickel 3120B
Arsenic 3120B
Zinc 3120B
Tin 3120B
Antimony 3120B
Selenium 3120B
Cobalt 3120B
Beryllium 3120B
Silver 3120B

Table 2: Table of chemical testing methods adopted by RHBoratories

***  APHA = American Public Health Association
AWWA = American Water Works Association




WEF = Water Environment Federation

3.0 Quality Assurance

The Chemical and Environmental Monitoring laborgt@CEM) operates a

rigorous approach to quality assurance. The ceakeatents of the quality control

system are outlined.

a) Chain of Custody and Client Instruction

Every sample received at BHP laboratories is ingokloy the laboratory

manager Pat O'Sullivan or by laboratory administratlary Hehir.

A client instruction is required to start analysis.

All samples are then given a unique BHP referenceber before storage
between 0 and°€.

b) Training and Competence

All analysts conducting work at BHP are fully trath Training involves

demonstration of accuracy and precision of analydlsanalysts are subject to

periodic reviews in their training. All training fally documented and retrievable.

c) Validation

BHP procedures are subjected to a rigorous vatidatihich includes the

following;

Evaluation of instrument detection limits and lisndf detection.
Evaluation of operator characteristics includingshiprecision and
uncertainty of measurement.

Demonstration of Linearity.

Evaluation of the standard error on the mean aatuation of any
systematic biases.

Evaluation of total uncertainty and uncertainty deis.

Evaluation of the uncertainty in measurement agalatory limit.
Demonstration of repeatability.

Evaluation of Matrix effects.



d) Quality Control (Skewhart) Charts
Analysis in the CEM laboratory is monitored usimmgtrol charts. Each
analysis will have at least 3 charts monitoring;
- Certified Reference Material recovery
- Precision of analysis
- Accuracy of analysis
Batchs of analyses are rejected if any of the obuotrarts indicate a loss in
control.

e) Interlaboratory Testing
The CEM laboratory are members of the W.R.C Aqueklt@theme. The
Laboratory also participates in the Environmentalké&ttion Agency's
Intercalibration Programme and is listed on therfayés Register of Quality
Approved Testing Laboratories.
The Laboratory participates on a bi-annual basthéBritish Gas
Interlaboratory Proficiency Schemes for the analgdicontaminated soils and

waters.

4.0 Results

The results are presented in the following tables.



‘3‘-":(‘.119111&31 Analvsis Report for Bailieborough Landfill Site

Client: Cavatn o, Co., Coutthouse, Cavan, Co. Cavat,
nite Address: Bailieborough, CoCavan
(Bheet 1 of 2) Monitoring Point / Grid Reference: Barora River Swrface Water Monitoring
Parameter Resulis sampling methoed Mormal Analytical Range Amnalysis method /
(mg/T) (grah, drift etc.) or technigue
Limit of detection (L OD)
EBHF Reference 02/10/042 | 09/04 =206
Date Date Date Date
dth Oty 02 | 2nd Oty 09
pH .56 6.91 Trahb 0-14 Electrochemdcal
Temperature “C 73 11.4 Trah -3°C to 100°C Electronic Thermocouple
Electrical Conductivity ECud ot 1636 123 Trah 1 Do Electrochemdcal
Apanotdeal Hitrogen NHs-H 0.02 0.03 Grab 0.01 mgil Fhotomettic
Chedeal Oxygen Dematud q 7 Trab 1 mg/l Fhotomettic
Biochemical Qxygen Demad 2 1 Trahb 1 mg/l Electrochemdcal
Dissolved Oxygen (%6 Sat. 07) 100 094 Grahb 1.2 % Baturation Oy Electrochemical
Total Cridised Hitrogen TON 0.6 1.03 Trah 0.10 mail Calewlated from IC
Total Allatinity (as CaC0s3) 43 m Grab 1 mg/fl Titration
Total Buspended Solids 36 21 Trab 1 mg/l Cravimetric
Chloride C1 5.51 13.54 Trab 0.24 mgfl IC
Witrite HO4 =0.1 =0.1 Grab 0.10 mgl IC
Nitrate MOz 2.6% 4.5% Jrah 0.10 mgfl IC
Sulphate B30y 726 16.04 Jrah 0.20 mg/l IC

aigned for and on behalf of BHP Laboratories Lid,
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|3‘-I‘:(‘.hemic*al Analysis Report for Bailieborough Landfill Site

Client: Cavan Co. Co, Courthouse, Cavan, Co. Cavan,
Site Address: Bailiehorough, CoCavan
(Bheet 2 of 2) Monitoring Point / Grid Reference: Barora river Swface Water Monitoring
Parameier Resulis Sampling method Normal Analytical Range Analysis method /
(mg1) (grah, drift ete.) or technigue
Limit of detection (L OD)
BHF Refetence 020298 | 09047506
Date Daie Daie Date
dth Ote 08 | 2nd Ot 07
Caleiam Ca 11 66 1542 Grab 0.01 mgl ICF
Cadmivim Cd =0.0033 <0.0035 Crrab 0.0035 mgzl ICT
Total Chromium Cr =001 =0.01 CGrab 0.01 mgl ICF
Coppet Cu <0015 <0.015 Grah 0.015 mgl ICP
Iron Fe =003 =0.03 Grab 0.03 mgl ICF
LeadPh 0.006 0.00% Crab 0.002 mzl ICF
Magnesinm Mgz 253 1.9 Grah 0.01 mgil ICP
Mangzanese Mn =0.014 =0.014 Crah 0.014 mgl ICP
Potassium k. 239 225 CGrab 0.10 mgl ICF
Sodium Ha .42 715 Cirab 0.03 mgl ICT
Zitie £ =0.011 =0.011 Crab 0.011 mgz1 ICT
Mercury He <0.0003 <0.0005 Grab 0.000%5 mgzl AA8F
OthoPhosphate P 0.07 0.0% Grah 0.01 mgil Photomettic
O o None Hone Crah - MNefactory
Visnal Inspection Strawr, Turbid| Strawr, Clear Grab - Wisual
Sigtied for and on behalf of BHP Laboratories Lid. Page 24 of 33




|3‘-I‘:(‘.hemicnl Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co, Comthouse, Cavary, Co. Cavan,
Site Address: Bailiehorough, CoCavan
(Sheet 1 of 1) Monitoring Point / Grid Reference: MY 08 Leachate Momtoring
Parameter Resulis Sampling method Normal Analytical Range Amnalysis method /
(mg1) (grah, drifi ete.) or technigue
Limit of detection (L OD)
BHF Reference 08/10/949 | 097044203
Date Date Date Date
dth Oty 08 | Znd Oty 09
Botron B 0.207 021z Grah 0.05 mgil ICP
Caloiuh Ca 3075 2182 Cirah 0.01 mgfl ICP
Cadmium Cd <0.0035 <0.0035 Grah 0.0035 mgil ICP
T otal Chromium Cr =0.01 <0.01 Crah 0.01 mgil ICP
Copper Cu <0015 =0.015 Grah 0015 mgzil ICP
Total Cryanide Cn 0.1a 0.003 Grah 0.001 mgil Colourimetrically
Fluoride F 23 <0.08 Crah 0.0% mgil IC
Iton Fe =0.03 <0.03 Grah 0.03 mgfl ICP
Lead Ph 0.006 0.055 Girah 0.001 mgil ICP
Magnesium Mg 101 9743 Grab 0.01 mgil ICP
Matzatiese Mn =0.014 0.024 Grah 0.014 mgil ICP
Mercury Hg <0.0005 <0.0005 Grah 0.0005 mgl A A0
Sulphate 304 842 137 Grah 0.20 mgfl IC
Fotassium E 110.9 163.1 Girah 0.10 mgl ICP
Sodinm Ma SB6 G175 Cirah 0.03 mgfl ICP
Total Phosphorous P 036 125 Grah 0.01 mgfl Photometric
Zitie Fn =0.011 <0.011 Crah 0.011 mgl ICP
T otal Coliforms 4500 2000 Girah 1 to 2419 cfin'1 00ml Cuanti Cult
Faercal Coliforms 118 10 Crah 1 to 2419 cfinf1 00ml Chaarti Chalt

Signed for and on behalf of EHF Laboratories Lid.
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|3‘-I‘:(‘.hemicnl Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co., Courthouse, Cavary, Co. Cavary.
site Address: Bailiehorough, Co.Cavan
(Sheet 1 of &) Monitoring Point / Grid Reference: MW 10D Ground Water Monitoring
Parameter Resulis Sampling method Normal Analytical Range Amnalysis method /
(g 1) (grah, drifi ete.) or technigue
Limit of detection (L OD)
BHF Reference 0810/946 | 09704797
Daie Daie Daie Date
dth Ot 08 | 2nd Oty 09
pH f.27 .92 Grah 0-14 Electrochemical
Temperature "C 2.4 103 Grah -5 1o 100°C Electronic Therrnocouple
Electrical Conductivity ECuSem’ | 442 462 Grab 1 DuSem’! Electrochemical
Ammonical Hitrogen HHz-H o0 0.09 Grah 0.01 mgil Photometric
Digzolved Ouygen (% Sat. Og) al.7 971 Grah 1.2 %% Baturation Og Electrochemical
Total Oxdised Hitrogen TOH 028 0.14 Grah 0.10 mgl Calcwlated from [T
Total Alkalinity (as CaC03) 165 179 Grah 1 mgfl Titration
Total Organic Carbon TOC =0.4 173 Grah 0.4 Persulphate Cxdation
Total Cyrarude Cn 0.004 0.001 Grab 0.001 mgil Colourimetrically
Residue on Evaporation 327 234 Grah 1 mzil Erraporation
Boton B oL n.o7e Grah 0.05 mgfl ICF
Chlotide C1 828 767 Girah 0.22 mgil IC
Hitrite F Oy =0.1 =0.1 Grah 0.10 mgil IC
Water Lewvel 282 28 Grah ! Dip Meter
Hitrate M 137 0.51 Girah 0.10 mgil IC
Sulphate 30y 1309 fd.7 Girah 0.20 mgfl IC
Total Coliforms Hone Found 2 Grah 1 to 2419 cfin/100:ml Chaanti Cult
Faecal Coliforms Mone Found | Hone Found Crah 1 to 2419 cfin/100ml Cruantd Cult

Signed for and on behalf of EHF Laboratories Lid.
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‘3‘-":(‘.113111&111 Analvsis Report for Bailieborough Landfill Site

Client: Cawvan Co. Co., Courthouse, Cavan, Co. Cavat,
site Address: Bailiehorough, CoCavan
(Bheet 2 of &) Monitoring Point / Grid Reference: MW 10D Ground Water Monitoring
Parameter Resulis Sampling method Mormal Analytical Range Analysis method /
(mgz.T) (grah, drifi eic.) or technigue
Limit of detection (LOD)
EBHF Reference 0210946 | 0904797
Date Date Date Date
dth Qi 08 | 2nd Oty 09
Caleiam Ca 33.45 2361 Grab 0.01 mgl ICF
Cadimivm Cd <0.0035 <0.0035 Grab 0.0035 mgfl ICF
Total Chromium Cr =001 =0.01 Grab 0.01 mgl ICF
Coppet Cu <0015 <0.015 Crab 0015 mgl ICF
Iron Fe =0.03 0.07 Grab 0.03 mgl ICF
Lead Ph 0.004 0.008 Grab 0.002 mgfl ICF
Llagnesium Mg 17.08 10.94 Crahb 0.01 mgl ICF
Mlanganese Mn =0.014 <0.014 Crahb 0.014 mgzl ICF
Potassivm K 1.74 1.37 Grab 0.10 mgl ICF
aodivm Ha 30.55 242 Grab 0.03 mgl ICT
Zitne Zn =0.011 =0.011 Grab 0.011 mgfil ICT
Mercury Hg <0.0005 =0.0005 Grab 0.0005 mgil A0
Fhenol =0.001 0.002 Grrah 0.001 gl Photometric
Total Phosphorous P 0.19 0.09 Crrah 0.01 mgl FPhotomettic
Fluoride F 0.12 0.21 Grab 0.08 mgl IC
List I Organics * =0.01 =0.01 Grab 0.01 mgl GC - M3
List Il Organics * =001 =0.01 Grab 0.01 mgl G2 - ME
Od o Hote Hote Grahb - Nefactory
Yisual Inspection Strar, Tuthid|  Strawr Grahb - WVigual

cighied for and on behalf of BHP Laboratories Lid.
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|3‘-I‘:(‘.hemic:al Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co., Coutthouse, Cavary, Co. Cavan.
site Address: Bailiehorough, Co Cavan
(Bheet 1 of ) Monitoring Point / Grid Reference: MW 105 Ground Water Momtormg
Parameter Results Sampling method Mormal Analytical Range Analysis method /
(mg/T) (grah, drifi eic.) or techmnigue
Limit of detection (L1OD)
BHF Eeference 02/10/945 | 09/04/7%6
Date Daie Daie Date
dth Oty 08 | 2nd Ot 09
pH (2Rl 7.132 Grab 0-14 Electrochemical
Temperature " T8 103 Cirahb -5 1o 100°C Electromic Therrmocouple
Electrical Conduetivity ECul o 16 374 Grab 1 DuSem Electrochedcal
Apnonical Mitrogen WHs-H =0.01 n.11 Grah 0.01 mg1 Photometric
Dizzolved Owrgen (96 Sat. 0g) 100 a7 Grab 1.2 % Baturation 0y Electrochemdcal
Total Cxdised Hitrogen TOH 0.1 0.45 Crahb 0.10 mg/1 Calculated from [C
Total Alkalinity (as Cali0z) 170 143 Grab 1 mgl Titration
Total Organic Carhon TOC 0.6 20 Cirahb 0.4 Persulphate Cridation
Total Cyanide Cn 0117 0.01% Crahb 0.001 mgl Colourimetrically
Eegidue on Evaporation 2262 145% Crahb 1 mgl Esrapotation
Boron B 0.043 0.395 Grah 0.05 mgz ICF
Chloride C1 10.91 17.64 Grah 0.22 mgz I
Mitrite MO <0.1 <0.1 Crah 0.10 mgz/1 IC
Water Level 582 29 Grab M Dipp Meter
Mitrate MOy =0.1 202 Grab 0.10 mgz/1 IC
Sulphate 30y 2843 129 Grah 0.20 mg1 IC
T otal Coliforms 2210 33 Grah 1 to 2419 cfin100ml Chanti Cult
Faecal Coliforms 199 Haone Found CGirah 1 1o 2419 efif100ml Chuanti Cualt

aigned for and on behalf of BHP Laboratories Lid,
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‘3‘-":(‘.hemicnl Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co., Cowthouse, Cavan, Co. Cavan,
Site Address: Bailiehorough, CoCavan
(Gheet 2 of &) Monitoring Point / Grid Reference: MW 105 Ground Water Monitoring
Parameter Resulis sampling method Mormal Analytical Range Analysis method /
(mz1) (grah, drifi etc.) or techmnigue
Limit of detection (LOD)
BHF Reference 0/10/945 | 0904796
Date Date Date Date
dth Qi 08 | 2nd Oty 09
Caleiam Ca 344 4544 Grab 0.01 mgl ICF
Cadimivm Cd <0.0035 =0.0035 Grab 0.0035 mefl ICF
Total Chromium Cr 0.033 =001 Grab 0.01 mgl ICF
Copper Cu <0015 <0.015 Crahb 0015 mgl ICF
Iron Fe 0.124 0.11% Grab 0.03 mgl ICF
Lead Ph 0.007 0.00% Grab 0.002 mgfl ICT
Magnesium Mg 48 27 a4 Grrah 0.01 mgl ICF
Manganese Mn =<0.014 =0.014 Crrah 0.014 mgzl ICF
Potassium K 16.12 15,09 Grab 0.10 mgl ICF
Sodium Ha 12.11 2023 Grab 0.03 mgl ICF
Zine Zn =0.011 =0.011 Grab 0.011 mgl ICF
Iercury Hg <0.0005 =0.0005 Grab 0.0005 mefl A48
Fhenol =0.001 0.015 Crab 0.001 mgzl Photometric
Total Phosphorous P 0.1%8 0.03 Crahb 0.01 mgl Photometiic
Flyoride F 0.13 0.31 Grab 0.0% mgl IC
List I Organics * =0.01 =0.01 Grab 0.01 mgl G - W
List Il Organdcs * =0.01 =0.01 Grab 0.01 mgl 5o - WG
O o Hone Hone Crrah - Dlefactory
WVisual Inspection |Tu.rbidJ'Brcn.=mTu.tbidJ’Brcn.=m Crrah - Visual

cighied for and on behalf of BHP Laboratories Lid.
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|3‘-I‘:Chemic:al Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co, Cowthouse, Cavan, Co. Cavan.
nite Address: Batliehorough, CoCavan
(Bheet 1 of &) Monitoring Point / Grid Reference: MW 11D Ground Water Monitoring
Parameter Resulis Sampling method MNormal Analytical Range Analysis method /
(mg/T) (grah, drifi eic.) or techmnigue
Limit of detection (LOD)
EHF Reference 02/04/793
Daie Daie Daie Daie
2nd Oty 09
pH 178 Grah 0-14 Electrochetmical
Temperature "C 10.6 Crahb -5°C to 100°C Electronic Therrnocouple
Electrical Conductivity ECuSem ! 366 Gral 1 DuSem! Electrochemical
Agnordcal Nitrogen WHz-H 273 Grab 0.01 mgi Photometric
Diggolved Cuopgen (%6 3at. 07 B7.5 Grab 1.2 % 3aturation 0g Electrochetmical
Total Oxidiged Hitrogen TON 0.14 Grahb 0.10 mgA Calolated from IC
Total Alkalinity (as CaCOz) 161 Grah 1 mg/l Titration
Total Orgatde Cathon TOC 12.4 Grab 0.4 Fersulphate Oxidation
Total Cyanide Cn 0.024 Grah 0.001 mg Colounimetrically
Rezidue on Evaporation 474 Grab 1 mgfl Esraporation
Boron B <0.05 Grah 005 mgd ICP
Chloride Cl 12.73 Crab 0.22 mgil IC
Witrite IOy =0.1 Grab 0.10 mgl IC
W ater Lewel l& Grah ) Dip Meter
Mitrate MOz 0.72 Grah 0.10 mgdl IC
Sulphate 30y 139 Grah 0.20 mgfl IC
T otal Coliforms 32 Grah 1 to 2419 efin’100ml Cuatiti Cult
Faecal Coliforms 1 Grab 1to 2419 efiar100ml Cuarti Cult

Aigned for and on behalf of BHP Laboratories Lid,
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|3‘-I‘:(‘.hemic-al Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co, Courthouse, Cavan, Co. Cavan,
Hite Address: Bailiehorough, Co.Cavan
(Bheet 2 of ) Monitoring Point / Grid Reference: MW 11D Ground Water Momtoring
Parameter Resulis Sampling method Mormal Analytical Range Analysis method /
(mg/1) (grah, drift eic.) or technique
Limit of detection (L OD)
EHF Eeference 0904799
Date Date Date Date
2nd Ot 07
Caleium Ca 2523 Crrah 0.01 mgd ICF
Cadmivm Cd 00035 Cirab 0.0035 mgil ICP
Total Chromium Cr <0.01 Cirab 0.01 mgl ICP
Coppet Cu <0015 Grahb 0.015 mgfl ICF
Iron Fe 0225 Crahb 0.03 mgfl ICF
LeadPh 0.007 Grab 0.00% mzl ICF
Magnesium Mz 26093 Crah 0.01 mgil ICP
Manganese Mn =0.014 Grah 0.014 mgil ICF
Potassiam K 114 Grab 0.10 mgyl ICP
Sodium Ha 13.39 Crab 0.03 mgl ICT
Zife 21 =0.011 Crab 0.011 mgzl ICP
Mercury He <0.000% Grab 0.0005 mz A A0
FPhenol 0.003 Crah 0.001 mgil Fhotomettic
Total Phosphotous P 0.02 Grah 0.01 mgil Fhotometric
Fluoride F 0.32 Cirab 0.08 mgl Ic
List [ Organics * <001 Grab 0.01 mgl 32 - WIS
List Il Orgamics * =0.01 Crab 0.01 mgl JC - L3
Odou Hone Crah - Mefactory
Visual Inspection Turbid/Brown| Crah - Visual

Signed for and on behalf of BHP Laboratories Lid.
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|3‘-I‘:(‘.hemicnl Analvsis Report for Bailieborough Landfill Site

Client: Cavar Co. Co., Cowthouse, Cavan, Co. Cavan,
site Address: Bailiehorough, CoCavan
(Sheet 1 of 2 Monitoring Peint / Grid Reference: MW 115 Ground Water Monmtoring
Parameter Resulis Sampling methed MNormal Analytical Range Amnalysis method /
(mg/T) (grah, drifi eic.) or techmnigue
Limit of detection (L.OD)
EHF Reference 02045798
Date Date Date Date
2nd Ot 09
pH .09 Grab 0-14 Electrochetnical
Temperature "C 9 Grahb -5°C to 100°C Electronic Therrnocouple
Electtical Conductivity ECuS e 222 Grah 1 0usen’! Electrochermical
Augrenonical Nitrogen NHs-H 1098 Grahb 0.01 mgl Fhotometic
Dissolved Oxyrgen (% Sat. 02) 662 Grab 1.2 % Saturation g Electrochetnical
Total Ouidized Hittogen TON 0.7 Grab 0.10 mgzl Calmlated from [C
Total Alkalinity (as CaCO3) 200 Grah 1 mg/l Titration
Total Orgamic Carbon TOC 224 Grah 0.4 Persulphate Oridation
Total Cyanide Cn 0.056 Grab 0.001 mzl Coloutimetrically
Fesidue on Evaporation 1016 Grah 1 mg/l Ewvaporation
EBoron B 0.508 Grab 0.05 mgil ICF
Chloride Cl 70.4 Grah 0.22 mgl IC
Witrite MO =0.1 Grah 0.10 mgdl IC
Water Level 1% Grahb M Diip Ml eter
Witrate MO3 2.2 Crah 0.10 mgfl IC
Sulphate B0y 8.7 Crah 0.20 mgfl IC
T otal Colifarms 12 Crrah 1to 2419 efinrf100md Cuanti Calt
Faecal Coliforms Hone Found Grah 1 to 2419 efin'100ml Cluarti Cult

Aigned for and on behalf of BHP Laboratories Lid,
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|3‘-I‘:(‘.hemic*al Analysis Report for Bailieborough Landfill Site

Client: Cavan Co. Co, Courthouse, Cavan, Co. Cavan,
Site Address: Bailiehorough, CoCavan
(Sheet2 of 2) Monitoring Point / Grid Reference: MW 115 Ground Water Monitoring
Parameier Resulis Sampling method Normal Analyvtical Range Analysiz method /
(mg1) (grah, drifi ete.) or technigue
Limit of detection (L OD)
BHF Reference 09045792
Date Date Date Date
Znud Ot 05
Caleiam Ca 4293 CGrab 0.01 mgl ICF
Cadmivim Cd <0.0035 Crrab 0.0035 mgzl ICT
Total Chromium Cr =0.01 CGrab 0.01 mgl ICF
Copper Cu 0.025 Grah 0.01%5 mgil ICF
Iron Fe 0.406 Grah 0.03 mgl ICP
LeadPh 0.023 Grab 0.002 mzl ICF
Magnesinm Mg 4023 Grah 0.01 mgil ICP
Manganese Ivn 0.124 Grah 0.014 mgl ICP
Fotassium E 21 23 Grah 0.10 mgil ICP
sodium HMa 12.57 Crab 0.03 mgl ICT
Zitie 21 <0.011 Grab 0.011 mzl ICF
Wlercury He <0.0005 Crrab 0.0005 mzl AA45
FPhenol 0.004 Crah 0.001 mail FPhotometric
Total Phosphorous P 0.21 Grah 0.01 mgfl FPhotometric
Fluoride F =008 Grab 0.02 mgl IC
Lizt I Orgatuics * =0.01 Crah 0.01 mgyl Go - WA
Ligt IT Organics * =0.01 Crrab 0.01 mgl 5o - M
O o Hone Crah - MNefactory
Visnal Inspection Turhid/Bromam| CGrah - Visual

Sigtied for and on behalf of BHP Laboratories Lid.
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|3‘-I‘:(‘.hemic-al Analvsis Report for Bailieborough Landfill Site

Cliemi: Cavan Co. Co., Cowthouse, Cavan, Co. Cavarn.
Site Address: Bailiehotough, Co Cavat
(Bheet 1 of 2 Monitoring Point / Grid Reference: MW 12D Ground Water Monitoring
Parameter Resuli= Sampling method MNormal Analytical Range Analysis method f
(mg/1) (grah, drift ete.) or technique
Limit of detection (LOD)
BHF Reference 09047201
Date Daie Daie Daie
2nd Oty 09
pH 733 Grah 0-14 Electrochemical
Temperature “C 10.5 Grah =5 to 100°C Flectronic Thermoconple
Electrical Conductivity ECuSem'! 304 Grab 1 QuSem’ Electrochesmical
Ammonical Hitrogen HHz-H 2037 Grab 001 mgl Photometric
Dizsaolved Ougrgen (%0 Sat. 0g) 24 6 Grah 1.2 % S3aturation O Electrochemical
Total Cidised Nitrogen TON <0.10 Grah 0.10 mzil Calewlated from IC
Total Alkalinity (as CaCilz) 122 Grab 1 mgil Titration
Total Organic Cathon TOC 194 Grab 0.4 Persulphate Oxidation
Total Cyanide Cn 0.026 Grah 0.001 mgl Colourimetrically
Residue on Evaporation 24532 Grah 1 mgl Evaporation
Boron B 0017 Grah 0.05 mgil ICP
Chloride Cl 10.15 Crab 022 mg/l Ic
Mitrite HOy <0.1 Grah 0.10 mg/1 Iz
Wilater Lewvel 13 Grab M Dip Meter
Hitrate O3 =0.1 Cirahb 0.10 mg/1 Ic
Sulphate 304 196 Grah 0.20 mg/1 Ic
T otal Coliforms 3870 Crab 1 to 2419 cfd100ml Cuanti Chalt
Faecal Coliforma Mone Found Crah 1 to 2419 cfia100ml Caatitd Calt

Signed for and on behalf of BHP Laboratories Ltd.
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|3‘-I‘:(‘.hemic*al Analysis Report for Bailieborough Landfill Site

Client: Cavan Co. Co, Courthouse, Cavan, Co. Cavan,
Site Address: Bailiehorough, CoCavan
(Sheet2 of 2) Monitoring Point / Grid Reference: MW 12D Ground Water Monitoring
Parameier Resulis Sampling method Normal Analyvtical Range Analysiz method /
(mg1) (grah, drifi ete.) or technigue
Limit of detection (L OD)
BHF Reference 09/04/201
Date Date Date Date
Znud Ot 05
Caleiam Ca 17.04 CGrab 0.01 mgl ICF
Cadmivim Cd <0.0035 Crrab 0.0035 mgzl ICT
Total Chromium Cr =0.01 CGrab 0.01 mgl ICF
Copper Cu =0.01% Grah 0.015 mgfl ICP
Iron Fe 0.257 Grah 0.03 mgl ICP
LeadPh 0.002 Grab 0.002 mzl ICF
Magnesinm Mg 46 .94 Grah 0.01 mgil ICP
Manganese Ivn 0.125 Grah 0.014 mgl ICP
Fotassium E 2812 Grah 0.10 mgil ICP
sodium HMa 1966 Crab 0.03 mgl ICT
Zitie 21 <0.011 Grab 0.011 mzl ICF
Wlercury He <0.0005 Crrab 0.0005 mzl AA45
FPhenol =0.001 Crah 0.001 mail FPhotometric
Total Phosphorous P 0.1 Grah 0.01 mgfl FPhotometric
Fluoride F 0.35 Grab 0.02 mgl IC
Lizt I Orgatuics * =0.01 Crah 0.01 mgyl Go - WA
Ligt IT Organics * =0.01 Crrab 0.01 mgl 5o - M
O o Hone Crah - MNefactory
Visnal Inspection Turhid/Bromam| CGrah - Visual

Sigtied for and on behalf of BHP Laboratories Lid.
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|3‘-I‘:Chemic:al Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co, Cowthouse, Cavan, Co. Cavan.
nite Address: Batliehorough, CoCavan
(Bheet 1 of &) Monitoring Point / Grid Reference: MWW 125 Ground Water Monitoring
Parameter Resulis Sampling method MNormal Analytical Range Analysis method /
(mg/T) (grah, drifi eic.) or techmnigue
Limit of detection (LOD)
EHF Reference 02404/200
Daie Daie Daie Daie
2nd Oty 09
pH 695 Grah 0-14 Electrochetmical
Temperature "C 9.4 Crahb -5°C to 100°C Electronic Therrnocouple
Electrical Conductivity ECuSem ! 344 Gral 1 DuSem! Electrochemical
Agnordcal Nitrogen WHz-H 3355 Grab 0.01 mgi Photometric
Diggolved Cuopgen (%6 3at. 07 757 Grab 1.2 % 3aturation 0g Electrochetmical
Total Oxidiged Hitrogen TON 1.0 Grahb 0.10 mgA Calolated from IC
Total Alkalinity (as CaCOz) 144 Grah 1 mg/l Titration
Total Orgatde Cathon TOC 216 Grab 0.4 Fersulphate Oxidation
Total Cyanide Cn 0z Grah 0.001 mg Colounimetrically
Rezidue on Evaporation 2350 Grab 1 mgfl Esraporation
Boron B 0.026 Grah 005 mgd ICP
Chloride Cl 1.7 Crab 0.22 mgil IC
Witrite IOy =0.1 Grab 0.10 mgl IC
W ater Lewel 13 Grah ) Dip Meter
Mitrate MOz 4.5 Grah 0.10 mgdl IC
Sulphate 30y 23l Grah 0.20 mgfl IC
T otal Coliforms 4120 Grah 1 to 2419 efin’100ml Cuatiti Cult
Faecal Coliforms 2 Grab 1to 2419 efiar100ml Cuarti Cult

Aigned for and on behalf of BHP Laboratories Lid,
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|3‘-I‘:(‘.hemic:al Analysis Report for Bailieborough Landfill Site

Client: Cavatn Co. Co, Couthouse, Cavar, Co. Cavan,
Site Address: Bailiehorough, Co Cavan
(Sheet 2 of ) Monitoring Point / Grid Reference: MW 125 Ground Water Monitoring
Parameter Resulis sampling method Normal Analytical Range Analysis method /
(mg/T) (grah, drift eic.) or technigue
Limit of detection (L.OD)
EHF Reference 09/04/500
Daie Daie Daie Daie
2nd Otr 09
Caleiam Ca T3.56 Grah 0.01 mz ICF
Cadmium Cd =0.0035 Grab 0.0035 gl ICF
T otal Chyotmium Cy =001 Grah 0.01 mz ICF
Copper Cu <0015 Crahb 0.015 mg/l ICF
IronFe 0.19% Crahb 0.03 mg/1 ICF
Lead Ph 0.011 Grah 0.002 mg/l ICF
Magnesiom Mg 2184 Grab 0.01 me ICF
Mangatese Mn 0.245 Crah 0.014 mz/1 ICF
Potassivm K G054 Crahb 0.10 mg/1 ICF
Sodium Na 11.07 Crah 0.03 mgz1 ICF
Zitie Zn <0011 Grah 0.011 mg/l ICF
Iercury He =0.0005 Grab 0.00035 g A5
Phencl 0.002 Cirahb 0.001 mg/1 Photometric
Total Phosphorous P 135 Crahb 0.01 mg/l Photometric
Fluoride F 0.27 Crah 0.0% mzl I
List [ Otganics * =0.01 Grab 0.01 mg GC - L3
List IT Organics * =001 Grah 0.01 mzA GC - LIS
Do Hone Cirahb - Dlefactory
Vigual Inspection Trurbid/Birowem| Crahb - Vigual

Aigned for and on behalf of EHP Laboratories Ltd,
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|3‘-I‘:(‘.hemic:al Analysis Report for Bailieborough Landfill Site

Client: Cavan Co. Co., Courthouse, Cavar, Co. Cavat.
Site Address: Bailiehorough, Co Cavan
(Sheet 1 of 2 Monitoring Point / Grid Reference: SW1 swrface Water Monitoring
Parameter Resulis Sampling method Mormal Analytical Range Analysis method /
(mg/T) (grah, drifi eic.) or technigue
Limit of detection (L OD)
BHF Reference 02710947 | 0947207
Date Date Date Daie
dth Oty 02 | 2nd Otr 09
pH 6.20 .28 Grah 0-14 Electrochemical
Temperature °C Ao 10.1 Grah -5°C 10 100°C Electrome Thermocouple
Electrical Conductivity ECus ot 330 333 Grah 1 DuSem’ Electrochetmical
Amimonical Nitrogen HHz-N 2.90 0.2 Grah 0.01 mgfl Photometric
Chemical Oiygen Demand 5l 13 Grah 1 mgfl Photometric
Biochemical Oieygen Demand 2 1 Grah 1 mg/l Electrochetmical
Dizzolved Ouygen (% Sat. 07) 012 554 Grah 1.2 % Saturation O; Electrochemical
Total Oxidised Mitrogen TON 1.01 191 Grah 0.10 mg/fl Calcwlated from IC
Total &lkalitity (as CaCOs) 102 115 Grah 1 mgil Titration
Total Buspended Solids 6.3 5.4 Grab 1 mgl Gravimetiic
Chloride C1 19.12 19.54 Grab 0.22 mgfl Ic
Witrite HO <0.1 =0.10 Grah 0.10 mgfl Ic
Nitrate O3 45 249 Grah 0.10 mg/l IC
Sulphate 50y 653 144 Grab 0.20 mg/l IC

digtied for and on behalf of BHP Laboratories Lid.
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‘3‘*‘:(‘.hemicnl Analvsis Report for Bailieborough Landfill Site

Client: Cavan Co. Co., Couthouse, Cavan, Co. Cavan,
Hite Address: Bailiehorough, Co Cavan
(Sheet2 of ) Monitoring Point / Grid Reference: SWI1 surface Water Monitoring
Parameter Resulis Sampling method Mormal Analytical Range Analysis method /
(mg/T) (grah, drifi eic.) or techuigue
Limit of detection (L.OD)
EHF Reference 02/10/947 | 0904207
Date Date Date Date
dth Ot 08 | 2nd Oty 09
Caleium Ca 2583 2465 Grah 0.01 ma ICP
Cadmivm Cd <0.0035 | <0.0035 Grab 0.0035 mg/l ICP
Total Chromium Cr =0.01 =0.01 Grah 0.01 ma ICP
Coppet Cu <0015 =0.01% Grab 0.015 mgil ICF
Iron Fe =003 =003 Grah 0.03 mal ICP
Lead Pt 0.007 0.002 Grab 0.002 gl ICP
IWagnesivm Mg 7.9 576 Grab 001 gl ICF
Ilanganese In <0014 =0.014 Grab 0.014 mgil ICF
Potassium K f.0% 443 Grab 0.10 mgl ICP
Sodium Na 11.08 133 Grah 0.03 mal ICP
Zitie Za =0.001 =0.001 Grab 0.011 mgfl ICP
Llercury Hg <0.0005 | <0.0005 Grah 0.00035 mg/l AAD
DithoPhozphate P 027 027 Grab 0.01 mgl Photometric
D ot Hone Hone Grab - DMefactory
Vizual Inspection Strawr, Turhid| Steaw, Clear Grahb - WVizual

Signed for and on behalf of BHF Laboratories Ltd.
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5.0

5.1

5.2

5.3

Discussiofinterpretation

Groundwaters

The locations of the various groundwater momigriocations are shown in
Appendix B. The results of the chemical and micotdmgical analysis conducted on the
groundwaters are presented in Section 5.

Bailieborough landfill is remediated and as suamnynof the original locations outlined
in the licence are now inaccessible or missing.

MW10D and MW10S are located on the western edg¢heflandfill site.
Overall both locations exhibited an improvementviaiter quality most notably for the
level of iron found.

MW210D has a count of 2 of coliform bacteria per mM@®while 36 coliform per
100mls was found in MW10S.

MW11D and MW11S are located north of the landéjpproximately 50 meters
from the landfill. MW11S contains an elevated lewéliron at 0.406 mg/l. MW11D
contains 31 coliform bacteria per 100 mls, whilecbliform bacteria per 100 mls were
found in MW11S. Both locations were turbid withabsouration.

In summary, however the level of contaminatiorois Bnd is quite similar in quality to
the previous annual monitoring event in 2008.

Surface Waters

2 surface waters were examined. At the Wilton Beidipe Barora River (SW2) was
sampled and found to be odourless with a stravoyediolour.

SW1 was found to be of a much improved qualityhtat tseen in 2006 and 2007. The
location was free flowing and the stagnation prasip seen was not observed on site.

Leachate

One leachate at MW8 was available in 2009 for tleual monitoring. The results are
typical. The leachate was high in ammonia and acgeontent.

Leachate consists of water that has become consdeairby wastes as it passes through a
waste disposal site. It contains waste constitudgrasare soluble, not retained by soil, and
not degraded chemically or biochemically. Some midély harmful leachate constituents
are products of chemical or biochemical transfoiomat of wastes. If this leachate is
allowed to migrate from the site, it may pose adhrto surrounding surface and ground
waters.

Leachate composition within any landfill is uniqUéne characteristics of the leachate
will depend on the waste types being deposited. pinecipal factors which can
influence the generation of leachate include.



a) Waste composition

b) Phase of waste decomposition

C) Waste density

d) Meteorological conditions
e) Depth of landfill

f) Moisture content

Q) Rate of water movement

The chemical composition of leachate will vary degiag on the age of the landfill.

Analytical Interpretation

The biological qualities of leachate will vary withme and can be monitored from
assessing the BOD : COD ratio. The results forltheachate are presented in the table.

Leachate I.D

BOD

COD

Ratio

MW38

101

400

0.25

Ratios in the range of 0.4 to 0.6 are indicativa the organic matter in the leachate is readifyra@able (young/medium aged landfill).
When a BOD:COD ratio is typically in the range 0t0%.2, this suggests a mature landfill.

The results for this monitoring period indicatetttiee leachate is typical of a mature landfill.

Conclusion

Outside of slight elevations in some parameterstethis no evidence of any negative environmentgach
associated with this closed landfill. Parametersewgenerally found to be similar to the previousai

monitoring event in 2008.




Appendix D
Declaration of True Copy



Telephone Numbers

Central Council
049 437 8300

Motor Tax
049 437 8430

Planning
049 437 8600

Corporate Services
049 437 8601

Johnston Central Library
049 437 8500

Finance Department
049 437 8300

Roads
049 437 8300

Housing
049 437 8300

Community & Enterprise
049 437 8602

Water Services
049 437 8300

Email: info@cavancoco.le

Cavan County Council

Comhairle Chontae an Chabhain

Courthouse

Teach Na Cdirte

Cavan
An Cabhain
Declaration
Cavan County Council hereby certifies that the content of the full pdf AER
W0091-012009AER.pdf uploaded to the EPA website is a true copy of the
original AER.
Signed Dated X% / 4 / o
Sinead Fox
Landfill Operations Manager
Cavan County Council
Fax; 049 436 1565 Web: www.cavancoco.ie



