ANNUAL ENVIRONMENTAL REPORT
By
Louth County Council
To
Environmental Protection Agency
For

Waste licence Reference (W0033-01)

Reporting Period January — December 2017

DROGHEDA LANDFILL SITE COUNTY LOUTH






Louth County Council Annual Environmental Report 2017
Drogheda Landfill Site (W0033-01)

Document Control Sheet

Client Louth County Council
Project Title Louth Landfill Sites Reporting 2018
Document Title Annual Environmental Report 2017
Document No. IBR1074
DCS TOC Text | No. of Tables | No. of Figures No. of
This Document ' ’ 9 Appendices
Comprises
1 1 36 13 1 6
: Issue
Rev. | Status Author(s) Reviewed & Approved By Date
N
- p
oy G PR, N 3
Crort e vine @,(\- M,QJ’« M V) 10/04/17
1.0 Final a
Ciara Devine, Graduate Scientist | Angela McGinley, Senior Scientist

Copyright RPS Ireland Limited. All rights reserved.

The report has been prepared for the exclusive use of our client and unless otherwise agreed in writing by RPS Ireland Limited
no other party may use, make use of or rely on the contents of this report.

The report has been compiled using the resources agreed with the client and in accordance with the scope of work agreed with
the client. No liability is accepted by RPS Ireland Limited for any use of this report, other than the purpose for which it was
prepared.

RPS Ireland Limited accepts no responsibility for any documents or information supplied to RPS Ireland Limited by others and
no legal liability arising from the use by others of opinions or data contained in this report. It is expressly stated that no
independent verification of any documents or information supplied by others has been made.

RPS Ireland Limited has used reasonable skill, care and diligence in compiling this report and no warranty is provided as to the
report’s accuracy.

No part of this report may be copied or reproduced, by any means, without the written permission of RPS Ireland Limited.

Ref: IBR1074 -
Status: Final
Date:  April 2018 RPS



Louth County Council Annual Environmental Report 2017
Drogheda Landfill Site (W0033-01)

Contents
1 INTRODUGTION ...t ms e ms e e s e e e e mmn e s e e e e e s mmmn e e e e e eansnnnmnnns 1
1.1 SITE GEOLOGY ..uttieiutiieittee ettt ettt ettt ettt ebe e s bt st sat e et et e s ettt e be e e eeb e e nn e e e sane e e nne e e 1
1.1.1  Regional BedroCk GEOIOQY.......ceeiiiiiiiiiiiiiiiie ettt a e 2
(I I T (= I € 1= o] oo )RR 2
e T T 11 (I @ AV =Y o TH o [ o SR 3
1.1.4  Groundwater VUuINerability ...........oocuiiiiiiiiiiii e 3
1,15 HYArolOGY ..ot 3
1.1.6  Regional Hydrogeology .........eeeieiiiiiiiiieiieeee e 3
1.2 RESTORATION WORKS UNDERTAKEN........ueettteaueeieraseeeesteeneessesneessesseeneessesneessessesseensesnens 4
1.3 REPORT PERIOD ......tttittieittt ettt ettt ettt sttt ettt e s bt sttt e bn e seneenne e sabeeeneeea 4
2 WASTE ACTIVITIES CARRIED OUT AT THE FACILITY ..ooooeeeeceeereneee e e 5
3 QUANTITY AND COMPOSITION OF WASTE RECEIVED AND DISPOSED OF DURING
THE REPORTING PERIOD AND EACH PREVIOUS YEAR ...t 6
4 METHODS OF DEPOSITION OF WASTE ........oiiriiiiiiecrrer s sssms s s msns s s s s sss s ssmnnes 8
4.1 LANDFILL .ttt et ettt ettt et e et e eesees e e s e eseeeeemsesaeese e besneenseeseeneessesseensesneeneenneeneas 8
4.2 CIVIC WASTE FACILITY w. ettt sttt ettt ettt et e eesne e e e seeeteeneesaeeseenesneaneesneeneeseeens 8
5 SUMMARY REPORT ON EMISSIONS ... msss s mmn e 10
5.1 EMISSIONS TO AIR ...ttt ettt b ettt ettt ra e bt et e s ne e nene e 10
5.2 EMISSIONS TO GROUNDWATER AND SURFACE WATER......ceeiiitieieiieeieste et sne e 10
5.3 EMISSIONS TO WASTE WATER TREATMENT WORKS .....ocviiuiiiiiitieieiieeie et sieenn s 11
6 SUMMARY OF RESULTS AND INTERPRETATIONS OF ENVIRONMENTAL MONITORING
12
6.1 MONITORING LOCATIONS ....uviivietiieieniesteaneesteeteetesteeseeseesseeneesseesensesseaneeseeensessesneeneesnens 12
6.2 GROUNDWATER .....cetttetuteteiuteeateeeauteeabeeesabeeebeeeasbe e e abeeesbeeesabeesabeeesabeeeaabeeanbeesaneeesbeeenn 14
L0 B U Lo T [ = To 1T o | USSR 16
6.2.2  DOWNGradi€Nt ......ccoiiiiiiiiiie e a e e e e e e 18
6.2.3  Borehole BHSA........ ..t e e 19
6.3 HYDROGEOLOGICAL REVIEW .....c.viviiiiiitiiiie it ctieie sttt sttt sseebesne e s s e 21
6.4 SURFACE WATER ....uieuiiitiiiie et etiete sttt ste et e ste et esaesteesaesseeseensesbeeneesaeessesesneenseeneensesseenes 21
6.4.1T  QUAITY LAKE ... 21
o OF- o] o1=To I Y (Y- LRSS 23
6.5 DISCHARGE TO SEWER ......utttiittetateeantttesbeeesiteesteeeatteesbeeesseeesmeeesabe e e smbeesabeeeanbeesabeeesnns 25
6.6 PERIMETER GAS MONITORING . ......uttiitiieiutieeiee ettt sttt ettt e sne e e e sne e e s 26
6.7 FLUE GAS MONITORING ......ttiiitteiiiit ettt ettt ettt sttt e e nnn e nee e 26
6.8 DUST MONITORING .....euvieuteiteeteeteeteesesseeseestesseessesseessessesseessessesssessesseensesseessessesseessessens 27
6.9 N0 O R 27
L 200 O T =070 o 1 ) S 27
7 DEVELOPMENT WORKS ...t ssss s s ssms s s e s mms e e s s mmn e e e e e s s 28
Ref:  IBR1074 -
Staatteuzs' /Fxmlzms RGS



Louth County Council Annual Environmental Report 2017
Drogheda Landfill Site (W0033-01)

71 REPORT ON DEVELOPMENT WORKS UNDERTAKEN DURING THE REPORTING PERIOD, AND
THOSE PROPOSED DURING THE COMING YEAR ....uuvuvuvurerererererererererererersreseserssessressssssssssrersrere..... 28

7.2 REPORT ON RESTORATION ......uvuttuterererereresssesessrsressrsssrssssesessssessesssesererererere...——————————. 28

8 VOLUME OF LEACHATE PRODUCED AND VOLUME OF LEACHATE TRANSPORTED /

DISCHARGED OFF-SITE ......ccetteuuiiiiiiiiresmessirerreessssssssrreressnsssssreressnssssssrreeressnssssrennn.nn.. 29
8.1 MONTHLY WATER BALANCE CALCULATION AND INTERPRETATION .....coommuiaeieeeeeiieeeeeeeaens 29

9 SITE SURVEY SHOWING EXISTING LEVELS OF THE FACILITY AT THE END OF THE

REPORTING PERIOD ......cccuiiiiiiiieiiiiiiissssmssssssssssssssssssssssiesessnsssssssssessssnssssssstemessnssssssssseesnssnnssssnssns 30

10 ESTIMATED ANNUAL QUANTITY OF LANDFILL GAS EMITTED FROM THE SITE.......... 31

1 ESTIMATED ANNUAL QUANTITY OF INDIRECT EMISSIONS TO GROUNDWATER....... 31

12 ENVIRONMENTAL OBJECTIVES AND TARGETS ..o ressssssssss e sssssssssssnen 32
12.1 SCHEDULE OF ENVIRONMENTAL OBJECTIVES AND TARGETS FOR THE FORTHCOMING YEAR

32

13 FULL TITLE AND A WRITTEN SUMMARY OF ANY PROCEDURES DEVELOPED BY THE

LICENSEE IN THE YEAR WHICH RELATES TO THE FACILITY OPERATION .......cccoooimmmmmmmiiinnnns 32

14 TANK, PIPELINE AND BUND TESTING AND INSPECTION REPORT .....cccccccciiimmmmmmnniiinens 33

15 REPORTED INCIDENTS AND COMPLAINTS SUMMARIES .......cccccciiiiiimimeecinnnresssssssssnnen 33

16 REPORTS ON FINANCIAL PROVISION MADE UNDER THIS LICENCE, MANAGEMENT

AND STAFFING STRUCTURE OF THE FACILITY, AND A PROGRAMME FOR PUBLIC............... 35
16.1 MANAGEMENT AND STAFFING STRUCTURE ... .t eteeeeeee et eeeeee et 35
16.2  ANNUAL BUDGET AND SITE RUNNING COSTS ...t 35
16.3  ENVIRONMENTAL LIABILITIES ...ttt e 36

Appendices

Appendix A PRTR reporting

Appendix B Water balance calculation

Appendix C Drawings

Appendix D Groundwater results

Appendix E Surface water results

Appendix F Landfill gas results

Ref: IBR1074 -
Status: Final
Date:  April 2018 RPS



Louth County Council Annual Environmental Report 2017
Drogheda Landfill Site (W0033-01)

Introduction

This Annual Environmental Report (AER) has been prepared to meet the requirements of
Condition 2.8 of Waste Licence W0033-01 for Drogheda Landfill and includes the information
listed in Schedule C of the Waste Licence. Drogheda Landfill Site has been in operation
since 1983 and has ceased accepting waste for disposal since the waste licence was
granted on 30" December 1999 as required by the Waste Management (Licensing)
Regulations, 1997.

The site is located 600 metres north of the River Boyne on the north-west edge of Drogheda
town. The site is adjacent to Leonards Cross at the junction of the R168 road to Collon (and
there on to the newly constructed M1) and Cement Road, a minor road linking the Slane
Road and the N1 primary road northwards from Drogheda to Dundalk. The site is
approximately 32 hectares in extent and was formally a limestone quarry. The site was
developed on the benches of the redundant limestone quarry. The site has historically

operated on a dilute and disperses principle.

Facility information summary is provided in Table 1.1

Table 1.1 Facility Information Summary
AER Reporting Year 2017
Licence Register Number W0033-01
Name of site Drogheda Landfill Site
Site Location Collon Road
NACE Code 3821
Landfill
Class/Classes of Activity
HRC

1.1 Site Geology
A hydrogeology review was undertaken for the site in 2014. The site geology description
below is taken from this report (Drogheda Landfill Hydrogeological Review, BlueRock
Environmental Limited, 2014).

Ref: IBR1074 -
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111 Regional Bedrock Geology

According to the GSI Bedrock Geology Map of Ireland the site is underlain by limestone
bedrock of Lower Carboniferous age and classified as Dinantian Pure Bedded Limestones of
the Tullyallen Formation (TF). Geological mapping records these rocks dipping less than 20
degrees to the south-southwest with an approximate east-west strike. The Tullyallen
Formation is bounded to the north by Silurian metasediments and volcanics belonging to the
Glaspistol Formation (GF) and to the west by Dinantian pure bedded limestones of the Platin
Formation (PT). The limestones have been deformed into a syncline that dips towards the
River Boyne. The bedrock in the region is tectonically juxtaposed by the Slane Fault which
trends in an ENE-WSW direction approximately 650 metres to the north of the northern site
boundary. Two cross faults are recorded intersecting the Slane Fault, trending in a NNW —
SSE direction — one approximately 700 metres west of the site and the second
approximately 1200 metres east of the site. The cross fault to the west throws the Tullyallen

Formation against the stratigraphically younger Glaspistol Formation.

11.2 Site Geology

Depths to bedrock recorded within existing monitoring boreholes at the site range between 0
and 44 bgl. Exposed limestone is evident at the landfill cliff edges surrounding the flooded
former quarry void. The bedrock walls show strong vertical jointing and incorporate clay-
infilled collapse structures and solution cavities. Logs from two boreholes drilled into the
Tullyallen Formation to depths of 54 and 72 m in the same area also report cavities
accounting for approximately 10% of the total rock penetration (NERDO, 1981). A previous
borehole, drilled in 1998 along the southern boundary of the site (i.e. borehole BH10),
recorded a 6m water filled void 27m below the surface. The width and extent of this karst

feature is unknown.

Borehole logs from the surrounding area also record well developed karstification. Two trial
boreholes drilled in Mell townland through the Tullyallen and Yellowbatter limestone
formations (penetrating to 72 and 54.7 metres deep) showed cavities accounting for
approximately 10% of the total rock penetration (NERDO, 1981). Both the geological log and
the caliper log of the 1979 drilling work at borehole PWSBHO01 at Drybridge (to the west of
the landfill site) show substantial karstification, including fissure zones at 15 m, 25 m and at
40 mbgl (NERDO, 1981). The three fissures intersected were filled with unconsolidated
material. Borehole records from the site investigation for the M1 Northern Motorway

recorded cavities/fissures with vertical depths of up to 3 metres (BMA, 1996).

Depths to bedrock were recorded by both boreholes and a Geophysical Survey undertaken

by BMA Geoservices in June 2005. Levels recorded ranged between 10 and 30 mOD.
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1.1.3 Site Overburden

Most of the overburden was removed during the quarrying activities at the site. However,
subsoils surrounding the quarried area of the site (i.e. along the northern and western site
boundaries) comprise till derived from Lower Palaeozoic shale and sandstones (TLPSsS).
Closer to Drogheda and along the Boyne Valley, subsoils consist of Irish Sea Till, derived
from Irish Sea basin deposits. Depths of overburden at the site range between Om (in the
southern region of the site) and 44 mbgl (borehole BH5A) to the north of the site. The waste
material, as mentioned previously was placed on the exposed limestone benches of the
former quarry. Thickness of this waste material across the site is currently unclear. The
depth of waste at the site is currently unclear. However, the geophysical survey undertaken
by BMA Geoservices in June 2005 suggests thickness of waste ranging between 5 and 35

mbgl.

114 Groundwater Vulnerability

Groundwater vulnerability is dictated by the nature and thickness of the material overlying
the uppermost groundwater. This means that vulnerability relates to the permeability and
thickness of the subsoils. A detailed description of the groundwater vulnerability categories
can be found in the Groundwater Protection Schemes document (DELG/EPA/GSI, 1999)
and in the draft GSI Guidelines for Assessment and Mapping of Groundwater Vulnerability to

Contamination (Fitzsimons et al, 2003).

A draft groundwater vulnerability map for Co. Louth has been developed by the GSI. The
vulnerability rating for the site, given the exposed bedrock, is classified as extreme

vulnerability.

11.5 Hydrology

Surface water in this area generally drains from the high ground southwards towards the
River Boyne which is located approximately 450 metres south of the site and flows in a west-
east direction towards the Irish Sea. A stream, named as Drybridge stream for this report,

flows in a north-south direction approximately 450 metres to the west of the site.

1.1.6 Regional Hydrogeology

The GSI has classified the underlying bedrock aquifer as a regionally important karstified
aquifer (Rkd) dominated by diffuse flow. The site is located within the Drogheda Urban
Groundwater Body (GWB), which has been classified as being of “Good” status. The

groundwater body descriptions are available from the GSI website: www.gsi.ie and the
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‘status’ is obtained from the Water Framework Directive website:

www.wfdireland.ie/maps.html.

1.2 Restoration Works Undertaken

The following restoration works were undertaken at the site during 2005-2007;
Installation of 55 No. gas extraction wells;
Installation and commissioning of an active gas extraction flare and methane stripper;

Installation of capping layers consisting of Gas Drainage Layer, LLDPE capping and

Surface Water Drainage Layer (A total area of approximately 101 ,650m2);
Reinforcement of the capping system using georgic on slopes greater than 1 in 2.5;
Surface Water Drainage System;

Construction of a 1.0m high safety bund along cliff edges on the site to improve safety;

Subsoil and topsoil have been placed above the capping layer to a depth of 850mm and

150mm respectively across the site.
1.3 Report Period

The report period for this Annual Environmental Report (AER) is from January to December
2017.
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2 Waste Activities Carried Out at the Facility

The licensed disposal activities, in accordance with the Third Schedule of the Waste

Management Act, 1996, are restricted to those listed as follows;
Class 13 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

Licensed waste recovery activities, in accordance with the Fourth Schedule of the Waste

Management Act, 1996, are restricted to those listed as follows;

Class 2 Recycling or reclamation of organic substances, which are not used as solvents

(including composting and other biological transformation processes).
Class 3 Recycling or reclamation of metals and metal compounds.
Class 4 Recycling or reclamation of other inorganic materials.

Class 10 The treatment of waste on land with a consequential benefit for an agricultural
activity or ecological system.

Class 11 Use of waste obtained from any activity referred to in a preceding paragraph of
this Schedule.

Class 13 Storage of waste intended for submission to any activity referred to in a
preceding paragraph of this Schedule, other than temporary storage, pending collecting,

on the premises where such waste is produced.

Ref:  IBR1074 -
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3 Quantity and Composition of Waste Received and
Disposed of During the Reporting Period and Each

Previous Year

Table 3.1 shows waste quantities accepted at Drogheda landfill site from 1997-2006. The
landfill site is now closed. The site ceased accepting waste for disposal since the waste
licence was granted on 30" December 1999; however waste were brought on site for

restoration and capping following this date.

Table 3.2 provide the quantities of waste accepted for recycling at Drogheda Civic Waste
Facility in 2017. 65 tonnes was sent for disposal as results of contamination of the

recyclables, waste accepted for disposal and bulky waste.

Table 3.1 Waste Quantities Accepted (Tonnes) at Landfill Site

Waste Types 1997 1998 1999 2000 2001
Total 75,350"| 86,000"| 40,000'| 58,506'| 27,085

Waste Types 2002 2003 2004 2005 2006

58,584

8,744

Total 21,288

Table 3.2 Waste Quantities (Tonnes) at Civic Waste Facility

2006 2007 2009 2010 2011

Accepted for

; 1,405 3,170 3,521 4,020 3,447
Recycling
To _Iandfill/ 52
incinerator

2015 2016

Acceptedfor | 5 geal 5578| 2622| 2726 2530 2521
Recycling
To landfill/ 300 387| 317| 166 61 65
incinerator

! 1997 to 2002 figures based on estimates.
2 Capping material under the Capping and Restoration Contract.
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Table 3.3 Waste Quantities Accepted for Recycling at Drogheda Civic Waste

Facility in 2017

Material Type

EWC Codes

Tonnage

Name of Destination
Facility(ies), or Collector(s) if

Directly Exported

Mixed residual waste 20 03 01 65.00 | ndaverncinerator WO167-03
Garden (green) waste 20 02 01 906,00 | Pundalk Council W0034-02
Cardboard & paper
(segregated packaging Peute Europe
waste only) e.g. 150101 298.00 | \16000076
cardboard boxes
Cardboard & paper (non- Peute Europe
packaging waste only) 20 01 01 130.00 NI6000076
e.g. news & pams
Glass (segregated
packaging waste only) 1501 07 191.00 Glasson NI LN06/08
e.g. glass bottles
Aluminium and steel cans !
(mixed) (segregated 1501 04 60.00 | 1nnelly N.ILNO9/10
packaging waste)
Other mun|0|_pal metals 20 01 40 281.00 Tinnelly N.I LN09/10
(non-packaging)
Plastic (segregated . )
packaging waste only) 1501 02 175.00 Shabra Plastics MN 080022-01
e.g. PET bottles
Clothes/textiles for 200110 & 51.00 Secondhand Clothing
recovery or disposal 20 01 011 )
Wood (segregated . i
packaging waste) e.g. 1501 03 166.00 | Dundalk Council W0034-02
pallets, wooden crates
Wood (non-.pgckaglng 2001 38 249 00 Dundalk Council W0034-02
waste, municipal)
Batteries and (enter Rilta WO192/03
accumulators appropriate 14.00

LoW code)
Total 2586.00

Ref: IBR1074
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4 Methods Of Deposition Of Waste

4.1 Landfill

The site ceased to accept waste for disposal when the waste licence was granted in
December 1999. The only materials accepted at the site were inert wastes, which was

utilised for capping at the site. Phase 1 capping works were completed in September 2007.
4.2 Civic Waste Facility
The Civic Waste Facility is open;
Monday - Friday 9.30am - 6.00pm
Saturday 9.00am — 3.00pm
The following are accepted at the Civic Waste Facility;
cardboard,
magazines/paper,
glass (green, brown, clear),
aluminium cans,
steel food tins,
domestic plastics,
textiles (e.g. clothes) and footwear,
batteries,
scrap metal,

wood,

Ref:  IBR1074 -
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electrical and domestic appliances,

green garden waste,

miscellaneous.

All waste deposited at the Civic Waste Facility are placed;

Into a receptacle for recovery, or

into a designated inspection area.

The storage containers and storage areas are clearly labelled with yellow backgrounds and

black/green writing to indicate their content.

There are samples or signage describing the type of waste which can deposited into each

container.
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5.1

5.2

Summary Report on Emissions

Emissions to Air

There is no continuous air emission monitoring at Drogheda landfill site. Periodic/non-

continuous monitoring is carried out on the flare. This is further discussed in Section 6.7.

In accordance with The PRTR Regulations releases of pollutants and off site transfers of
waste by facilities operating in relevant industrial sectors are to be reported by the EPA to
the European E-PRTR website where the facility exceeds specified thresholds. The PRTR
reporting and landfill gas survey have been completed for Drogheda landfill site and
submitted to the EPA. The PRTR is including in Appendix A.

There is a 750m*/hr landfill gas flare in operation at Drogheda landfill site. Based on model
predications and information from the landfill gas flares the estimated net emission of
methane from the flare combustion process and both surface and lateral emissions from the
landfill body is 147,974 kg/year.

Table 5.1 Net Methane Emission

Quantities of Methane Flared and / or Utilised T (Total) kg/Year

Total estimated methane generation (as per site model)
220,622

Methane flared
72,648

Methane utilised in engine/s
0.0

Net Methane Emission

147,974

Emissions to Groundwater and Surface Water

There are no direct emissions to groundwater. A water balance calculation has been
completed for Drogheda landfill site and is presented in Appendix B. The site is unlined and
an area of approximately 116,650 m? has been capped. An area of approximately 15,000 m?
remains to be capped. There is no active leachate extraction system on the site. Infiltration
in restored areas has been calculated using range of 2-10% of total rainfall. This equates to
4,019 to 10,185 m° of leachate produced.
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Water discharges from the capped areas of the site via two concrete silt interceptors which
discharge the surface water into the quarry lake (SW4 and SW5). This is further discussed

in Section 6.4.

5.3 Emissions to Waste Water Treatment Works
There is no continuous wastewater (sewer) emissions monitoring at Drogheda landfill site.
Periodic/non-continuous monitoring is carried out at discharge point to sewer from Civic
Waste Facility (S2). This is further discussed in Section 6.5.
Condensate from the landfill gas extraction system is currently transported off site to
Drogheda wastewater treatment plant via tanker. 12 m?® was sent for disposal.
The estimated volume discharged from Civic Waste Facility (area 13,500 mz) is
approximately 8,919 m? for 2017. This is within the volume limit of the licence.

Ref:  IBR1074 -
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6.1

Summary of results and interpretations of

environmental monitoring

Monitoring Locations

Monitoring is carried out at locations and at frequencies as specified in Schedule F of the

waste licence. Permanent access to all monitoring points is maintained.
The results contained in this report were assessed as follows;

EPA Interim guideline values® (IGV);

Sl No 278 of 2007 EC (Drinking water) Regulations (DWR);

Sl No 9 of 2010 European Communities Environmental Objectives (Groundwater)

Regulations 2010 as amended Groundwater Threshold Values (GTV);

Sl No 272 of 2009 European Communities Environmental Objectives (Surface Water)
Regulations 2009 Environmental Quality Standards (EQS); and

Sl No 294 of 1989 European Communities (Quality of Surface Water Intended for the
Abstraction of Drinking Water) Regulations Surface Water Quality Standards (SWQS).

Boreholes BH4A and BH10A were installed in March 2000. Boreholes BH1A, BH2A, BH3A,
BH5A, BH6A, BH7, BH8A, BH9A and BH11A were installed in August 2001.

These points were surveyed in October 2001 and grid reference points are given in Table
6.1 below. LG1 to LG7 were installed in October 1998. LG8 to LG10 were installed in
February 2012.

Leachate monitoring points L1A to L5A were installed in February 2000. No samples of

leachate were collected as these monitoring locations are dry.

All monitoring points are shown in Drawing No. IBR1074/100 Monitoring Locations in

Appendix C.

*epPA (2003) Towards setting guideline values for the protection of groundwater in Ireland. Interim Report
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Table 6.1 Grid References of Monitoring Points
Monitoring Points Easting Northing
Groundwater Boreholes
BH1A 306775 276408
BH2A 306865 276466
BH3A 307057 276060
BHAA 306955 276519
BHSA 307044 276559
BH6A 307183 275915
BH7 307208 276602
BHBA 307248 275888
BHOA 307396 275852
BH10A 307501 275928
BH11A 307368 276157
Surface Water
SwWi 307164 276270
Sw2 307414 276470
Sw3 307388 275910
Swa4 307076 276233
SWS 307244 276187
Gas Piezometers Boreholes
LG1A" 306783 276395
LG2 306831 276333
LG3 306878 276285
LG4 306923 276221
LGS 306961 276174
LG6 307564 276281
LG7 307580 276241
LG8 307029 276152
LG9 306963 276270
LG10 306925 276277
Leachate Boreholes
L1A 307016 276244
L2A 307027 276332
L3A 307214 276375

* LG1 was redrilled in 2016 due to a change in boundary and renamed LG1A
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Monitoring Points Easting Northing
LaA 307290 276332
LSA 307359 276279
Noise
N1 306786 276384
N2 306850 276238
N3 307311 275840
Dust
DG1 306854 276352
DG2 307024 276073
DG3 307539 275993
DG4 307131 275903
6.2 Groundwater
As required under the Waste Licence, groundwater monitoring has been undertaken at the
borehole locations as set out in Table 3 of the waste licence. Schedule F of the waste
licence requires the monitoring of certain parameters on either a quarterly or annual basis as
shown in Table 6.2.
Table 6.2 Groundwater Parameters Monitoring Frequencies
Monitoring BH1A, BH4A, BH6A, BH9A, BH2A, BH3A, BH5A, BH7A, BHS8A
Frequency BH10A, BH11A
Quarterly Visual Inspection and Odour, | Visual Inspection and Odour,
Groundwater Level, Ammoniacal | Groundwater Level, Ammoniacal
Nitrogen, Chloride, Cadmium, | Nitrogen, Electrical Conductivity,
Chromium, Electrical Conductivity, | pH, Temperature, Chiloride,
pH, Temperature, Iron, Lead, | Dissolved Oxygen, Cadmium,
Manganese, Potassium, Sodium, | Chromium, Iron, Lead, Manganese,
Barium, Nickel, Nitrate, Nitrite, | Potassium, Sodium, TON, TOC,
Phenol, Zinc, Dissolved Oxygen, | Barium, Nickel, Nitrate, Nitrite,
Total Suspended Solids, TON, | Phenol
TOC, Zinc
Annually Boron, Calcium, Copper, Cyanide, Boron, Calcium, Copper, Cyanide,
Fluoride, Magnesium, Mercury, Fluoride, Magnesium, Mercury,
Sulphate, Total Alkalinity, Total | Sulphate, Total Alkalinity, Total
Phosphorous, Residues on | Phosphorous, Residues on
Evaporation, Faecal Coliforms, | Evaporation, Zinc, Faecal
Total Coliforms, List | & 1l | Coliforms, Total Coliforms
substances
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These results are presented graphically and in table format in Appendix D.

Parameters that are indicative of possible leachate contamination include Ammoniacal-N,

Conductivity, Iron, Chloride and heavy metals.

Boreholes BH1A BH2A, BH4A and BH7A provide an indication of the upgradient baseline
groundwater characteristics whilst BH3A, BH6A, BH8A, BH9A, BH10A and BH11A

considered as intermediate and downgradient locations.

BH6A, BH8A and BH9A typify the downgradient location for flow from the site. In addition,
BH11A provides information on the nature of the groundwater deep beneath the landfill site
and BH10A provides downgradient information in a borehole, which was penetrated through
a karst and hence is potentially an area of relatively high groundwater flows emanating from
the site. BHS5A is no longer considered an upgradient borehole as it appears to be
influenced by leachate emission from the adjacent waste.

Table 6.3 provides a summary of results in 2017 from groundwater monitoring boreholes

throughout the monitoring period.

Table 6.3 Summary of 2017 Results from Groundwater Monitoring Boreholes
No. of 5 5
Parameter Units Minimum  Maximum Minimum® Maximum
Samples
- mg/l
Alkalinity CaCoO3 11 128 404
Aluminium ug/l 11 7 1193
Ammonia mg/I N 44 <0.02 0.27
Barium ug/l 44 9.72 154 0.014 0.081
Boron pg/l 11 37 137
Cadmium Mg/l 44 <1 <1 <0.0006 0.0007
Calcium mg/l Ca 11 27.6 127.5
Chloride mg/I CI 44 12.8 51.8
Chromium pa/l 44 <3 60.04 <0.002 0.006
Conductivity gg’ M@ | 44 284 910
Copper pg/l 11 <1 17
Cyanide Mg/l 11 <5 <5
%
D.O. Saturation a4 46 91
Fluoride mg/| 11 0.03 0.6
Iron pg/l 44 7.358 1623 <0.23 3.63
Lead pg/l 44 <1 4 <0.006 <0.006

® Barium, cadmium, chromium, iron, lead, manganese, nickel and zinc were measured in mg/l instead
of ug/l in March 2017. Phenol was measured in ug/l instead of mg/l in December 2017.
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No. of o . i 5 f 5
Parameter Minimum  Maximum Minimum® Maximum
Samples
Magnesium mg/l Mg 11 1.7 20.5
Manganese Mg/l 44 <1 1856 <0.007 0.545
Mercury pg/l 11 <0.04 <0.04
Nickel pg/l 44 <1 37 <0.003 0.009
Nitrate mg/I N 44 <0.11 8.13
Nitrite mg/I N 44 <0.007 0.039
o-Phosphate | mg/l P 11 <0.01 0.1
pH 0 44 6.93 8.5
Phenol pg/l 22 <01 1.12 <0.10 <0.10
Potassium mg/| 44 0.69 84.1
Sodium mg/l 44 7.89 30.86
Strontium pg/l 11 72 234
Sulphate mg/l SO4 | 11 7 85
ggﬁg:”ded mg/l 11 228 536
Temp °C 44 11 13.2
T.0.C. mg/l 22 <1 5.61
T.O.N mg/I N 22 <0.29 6.4
Uranium ug/l 11 <1 4
Vanadium Mg/l 11 <1 8
Zinc pg/l 44 3 44.85 <0.018 <0.018

6.2.1 Upgradient

The pH levels for all upgradient boreholes were within the IGV range of 2 6.5 and < 9.5.

Upgradient ammonia as N concentrations were below the GTV (0.175 mg/l N), IGV (0.15
mg/l) and DWR (0.30 mg/l) throughout the year. Concentrations upgradient ranged from
<0.002 to 0.08 mg/I.

Electrical Conductivity levels in all upgradient boreholes were below the IGV (1,000 uS/cm)
and DWR (2,500 uS/cm) ranging from 485 to 910 uS/cm.

Chloride levels exceeded the IGV of 30 mg/l in BH4A and BH7 at times during the monitoring
period. Concentrations in all upgradient boreholes were below the GTV (187.5 mg/I Cl) and
DWR (250 mg/l). The highest chloride level was recorded in BH4A in December (38.3 mg/l).

Potassium concentrations were below the IGV (5 mg/l) in all upgradient boreholes except
BH1 in December (5.3 mg/l) and BH7A throughout the monitoring period. The highest

concentration of 84.1 mg/l was detected in BH7A in December.
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Ortho-Phosphate exceeded the IGV (0.03 mg/l) at BH2A in December (0.034 mg/l). An

ortho-phosphate concentration equal to the IGV was recorded in BH7A in December.

The following parameters exceeded the relative GTV, IGV and DWR in upgradient

boreholes:

Aluminium concentration equal to the GTV (150 ug/l) in BH4A in December;

Chromium concentrations exceeded the GTV (0.03 mg/l) in BH2A in June and

September;

Iron concentrations exceeded the GTV (0.2 mg/l) in BH2A in March, June and

September and in BH4A throughout the monitoring period;

Manganese concentrations exceeded the GTV (0.05 mg/l) in BH2A in June and

September and in BH4A throughout the monitoring period;

Nickel concentrations exceeds the GTV (15 ug/l) in BH2A in June and September; and

Phenol index concentration exceeded the IGV (0.5 ug/l) in BH4A in March.

All upgradient boreholes showed no abnormal change in TOC and TON concentrations. The
highest TOC concentration was in BH2A (5.4 mg/l) and TON in BH4A (3.91 mg/l).

Barium, Boron, Cadmium, Calcium, Copper, Cyanide, Fluoride, Lead, Magnesium, Mercury,
Nitrate, Nitrite, Sodium, Sulphate, Total Suspended Solids and Zinc concentrations were
below the relative GTV, DWR and IGV.
Concentrations above the limit of detection were measured for the following parameters;
Alkalinity concentrations ranged from 128 to 404 mgl/l;
Strontium concentrations ranged from 72 to 234 ug/I;

Uranium® concentrations ranged from <1 to 4 ug/l; and

Vanadium concentrations ranged from <1 to 8 ug/l.

% World Health Organisation (2011) Guidelines for Drinking-water Quality, Fourth Edition. Table A3.3 Guideline
values for chemicals that are of health significance in drinking-water. Uranium 30 pg/l.
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All other parameters were below the limit of detection.

6.2.2 Downgradient

The pH levels for all boreholes remain between the IGV and DWR of 6.5 to 9.5 pH units

throughout the monitoring period.

Ammonia as N concentrations downgradient were below the GTV (0.175 mg/l N), IGV (0.15
mg/l) and the DWR (0.3 mg/l) except BH10 which exceeded the IGV in June (0.156 mg/l).

Concentrations ranged from <0.02 to 0.156 mg/I.

All downgradient boreholes recorded Electrical Conductivity levels were below the IGV of
1,000 uyS/cm and DWR of 2,500 uS/cm.

Chloride concentrations exceeded the IGV of 30 mg/l at times in all downgradient boreholes
except BH3 and BH11. Concentrations were below the GTV (187.5 mg/l Cl) and DWR (250
mg/l). The highest chloride level was recorded in BH10A in June (51.8 mgl/l).

Elevated concentrations of potassium above the IGV (5 mg/l) were consistently recorded mid
gradient in BH3A and BH11A. BH10A concentrations of potassium slightly exceeded the
IGV throughout the monitoring period except in September. Potassium concentrations were
highest in BH11A in June (11.29 mgl/l).

The following parameters exceeded the relative GTV, IGV and DWR in downgradient
boreholes:

Aluminium exceeded the GTV (150 ug/l) in BH11A and the IGV (0.2 mg/l) in BH10A in
December;

Barium concentration exceeded the IGV (0.1 mg/l) in BH10A in December;

Chromium concentrations exceeded the IGV (0.03 mg/l) and GTV (37.5 ug/l) in BH11A

in December;

Iron concentrations exceeded the IGV (0.2 mg/l) and DWR (200 ug/l) in BH3A in March,
BH10A in March and December and BH11A in December;
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Manganese concentrations exceeded the IGV (0.05 mg/l) and DWR (50 ug/l) in BH3A
and BH9A in March, BH11A in December and BH10A throughout the monitoring period.
The highest concentration was recorded in BH10A in September (1,856 ug/l);

Nickel concentrations exceeded the GTV (15 ug/l), IGV (0.02 mg/l) and DWR (20 ug/l)
in BH10A and BH11A in December. The highest concentration was recorded in BH11A
(37 ug/l);

Orthophosphate concentration exceeded the IGV (0.03 mg/l) in BH3A (0.1 mg/l) in

December; and

Phenol index exceeded the IGV (0.5 ug/l) in BH9A (0.18 mg/l) and BH10A (0.18 mg/l) in
March.

Downgradient boreholes showed no abnormal change in TOC and TON concentrations. The
highest TOC concentration was in BH10A (5.61 mg/l) and TON in BH3A (3.39 mg/l).

Boron, Calcium, Cadmium, Copper, Cyanide, Dissolved Oxygen, Fluoride, Lead,
Magnesium, Mercury, Nitrate, Nitrite, Sodium Sulphate, Temperature, Total Suspended
Solids and Zinc concentrations were below the relative GTV, DWR and IGV.
Concentrations above the limit of detection were measured for the following parameters;
Alkalinity ranged from 158 to 286 mg/l;
Strontium 72 to 139 ug/l;
Vanadium <1 to 4 ugl/l.
All other parameters were below the limit of detection.

6.2.3 Borehole BH5A

BH5A is no longer considered an upgradient borehole as it appears to be influenced by

leachate emission from the adjacent waste.

The pH levels remain between the IGV and DWR of 6.5 and 9.5.
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Ammonia as N concentrations were below the GTV for ammonium (0.175 mg/l N) and IGV
(0.15 mg/l N) in BH5A except in December (0.27 mg/l). Concentrations ranged from <0.1 to
0.27 mgl/l.

Electrical conductivity levels were below the IGV of 1,000 uyS/cm and DWR of 2,500 uS/cm.

Chloride concentrations were above the IGV (30 mg/l) in 3 of the 4 monitoring dates but

were within the GTV range (24-187.5 mg/l). Concentrations ranged from 24.7 to 36.4 mg/I.

Iron concentrations were below the IGV (0.2 mg/l) and DWR (200 ug/l) in BH5A ranging from
<0.23 mgl/l to 27 ug/l.

BH5A recorded the highest TON concentration (6.4 mg/l) during the monitoring period.

A slightly elevated ortho-phosphate concentration above the IGV (0.03 mg/l) was recorded in
BH5A in December (0.04 mg/l).

Aluminium, Barium, Boron, Calcium, Cadmium, Chromium, Copper, Cyanide, Dissolved
Oxygen, Fluoride, Lead, Magnesium, Manganese, Mercury, Nickel, Nitrate, Nitrite, Phenol,
Potassium, Sulphate, Sodium Temperature, TOC and Zinc concentrations were below the
relative GTV, DWR and IGV.
Concentrations above the limit of detection were measured for the following parameters;
Alkalinity concentration of 256 mg/l;
Strontium concentration of 107 ugl/l;
Uranium’ concentration of 1 ug/l; and

Vanadium concentration of 1 ug/I.

All other parameters were below the limit of detection.

7 World Health Organisation (2011) Guidelines for Drinking-water Quality, Fourth Edition. Table A3.3 Guideline
values for chemicals that are of health significance in drinking-water. Uranium 30 pg/l.
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6.3

6.4

Hydrogeological Review

A hydrogeological review was undertaken for the site in 2014 and a conceptual site model
has been developed for the site. The report found that water quality results from all
monitoring boreholes suggest that monitoring boreholes BH4A and BHS5A have been
impacted from leachate generated from the waste body. The elevated concentrations of
ammonia within BH5A and manganese and iron within BH4A have regularly been recorded
above typical background concentrations for the general region in addition to the IGV and
GTV. The remaining monitoring boreholes and flooded former quarry void do not indicate
significant impact from the waste body and the risks posed to groundwater wells to the south

or downgradient of the site is considered to be low.
Surface Water

SW1 and SW3 are samples from the lake on site. Water within the former quarry void is
considered to be groundwater and will be assessed against the DWR, IGV and GWR 2010.
Monitoring point SW2 is located in the cement works pond, which is adjacent and upstream

of the site. SW4 and SW5 monitor the surface water arising from the capped area.

Schedule F of the waste licence requires the monitoring of certain parameters on either a
quarterly or annual basis; the frequency of the monitoring of surface water parameters are

shown in Table 6.4. Surface water results are presented in Appendix E.

Table 6.4 Surface Water Monitoring Frequency
Monitoring Frequency Parameter

Quarterly Ammoniacal Nitrogen, BOD, COD, Chloride, Dissolved
Oxygen, Electrical Conductivity, pH, Total Suspended Solids,
Temperature, Cadmium, Chromium, Iron, Lead, Potassium,
Total Phosphorous, Barium, Nickel, Nitrate, Nitrite, and
Phenol

Annually Calcium, Copper, Magnesium, Manganese, Mercury,
Sulphate, Sodium, Total Alkalinity, TON and Zinc

6.4.1 Quarry Lake

Table 6.5 provides a summary of results in 2017 from quarry lake surface water locations

throughout the monitoring period.
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Table 6.5 Summary of 2017 Surface Water Results from the Quarry Lake

No. of
Parameter Minimum Maximum Minimum® Maximum®
Samples

Alkalinity mg/I

Aluminium ug/l 3 <3 37

Ammonia mg/I N 12 <01 0.07

Barium ug/I 12 21.56 49 0.039 0.049
B.O.D. mg/l 02 12 <2 3

Boron pg/l 3 135 210

Cadmium pg/l 12 <1 <1 < 0.0006 < 0.0006
Calcium mg/l Ca 3 2 33

C.0.D. mg/l 02 12 5 19

Chloride mg/I CI 6 46 52.6

Chromium Mg/l 12 <1 <1 <0.002 < 0.002
Conductivity | uS/cm @ 12 289 520

Copper pg/l 3 <1 1

D.O. % 12 90 95

Iron pg/l 12 10.59 47 <0.23 <0.23
Lead pg/l 12 <1 1 <0.006 <0.006
Magnesium mg/l Mg 3 <1 8

Manganese pg/l 3 12 21

Nickel pg/l 12 <1 3.467 0.004 0.005
Nitrate mg/I N 12 <0.11 0.66

Nitrite mg/I N 12 <0.006 <0.05

o-Phosphate | mg/I P 12 <0.01 0.09

pH 12 6.8 9.6

Phenol mg/| 6 <0.10 0.1 <0.10 <0.10
Potassium mg/I 12 <1 18.9

Sodium mg/| 3 1.5 31.6

Strontium pg/l 3 75 180

Suspended mg/l 12 3 28

Solids

Temperature | °C 12 10.5 11.2

T.O.N. mg/l 3 <0.08 <0.08

Uranium pg/l 3 <1 <1

Vanadium pg/l 3 <1 1

Zinc pg/l 3 15 127

Ammonia, Barium, BOD, COD, Cadmium, Calcium, Chromium, Chloride, Copper, Dissolved
Oxygen, Electrical Conductivity, Iron, Lead, Magnesium, Manganese, Mercury, Nickel,
Nitrate, Nitrite, Orthophosphate, Potassium, Phenol, pH, Sulphate, Total Suspended Solids,

8 Barium, cadmium, chromium, iron, lead and nickel were measured in mg/l instead of ug/l in March
2017. Phenol was measured in ug/l instead of mg/l in December 2017.
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Sodium, TON, Total Alkalinity and Zinc concentrations at SW1, SW2 and SW3 were below
the GTV, IGV and DWR.

Chloride concentrations exceeded the IGV of 30 mg/l at all locations but were within the GTV

range of 24-187.5 mg/l Cl. Concentrations in the quarry lake ranged from 46 to 52.6 mgl/l.

Potassium exceeded the IGV of 5 mg/l at all locations ranging from <1 to 18.9 mg/l. Ortho-
phosphate exceeded the IGV of 0.03 mg/l at SW1 in March (0.09 mg/l).

pH levels were within the IGV range of = 6.5 to < 9.5 throughout the monitoring period except

SW3 in June which exceeded the upper limit with a concentration of 9.6.

Phenol exceeded the IGV (0.5 ug/l) at SW3 in March when a value of 0.1 mg/l was recorded.

An elevated Zinc concentration above the IGV of 0.1 mg/l was recorded at SW2 in
December (127 ug/l).

Dissolved Oxygen levels recorded onsite during sampling ranged from 90 to 95% throughout

the monitoring period.

Concentrations above the limit of detection were measured for the following parameters:

Alkalinity concentrations ranged from 121 to 147 mg/I;

Strontium concentrations ranged from 75 to 180 ug/I;

Vanadium concentrations ranged from <1 to 1 ug/I.

The concentrations of hydrocarbons analysed in SW1 in December were lower than the limit

of detection for the methodology used.

All other parameters were below the GTV, IGV and DWR for those comparable or below the

limit of detection.
6.4.2 Capped Area
SW4 and SW5 monitor the surface water arising from the capped area. Table 6.6 provides a

summary of results in 2017 from surface water locations SW4 and SW5 throughout the

monitoring period.
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Table 6.6 Summary of 2017 Surface Water Results from Capped Area

No. of
Parameter
Alkalinity mg/I 2 416 515
Aluminium ug/l 2 8 21
Ammonia mg/I N 8 <0.1 0.04
Barium ug/I 8 31.25 78.64 0.043 0.047
B.O.D. mg/l 02 8 <2 1.5
Boron pg/l 2 <6 9
Cadmium pg/l 8 <1 <1 <0.0006 <0.0006
Calcium mg/l Ca 2 13 22
C.0.D. mg/l 02 8 7 15
Chloride mg/I Cl 4 8.8 24
Chromium pg/l 8 <1 <1 <0.002 <0.002
Conductivity | uS/cm @ 8 324 923
Copper Mg/l 2 <1 5
D.O. % 8 90 93
Iron pg/l 8 7.56 63 <0.23 <0.23
Lead pg/l 8 < <1 <0.006 <0.006
Magnesium mg/l Mg 2 1 1
Manganese pg/l 2 7 629
Nickel pg/l 8 <1 4 0.005 0.005
Nitrate mg/I N 8 0.22 5.17
Nitrite mg/I N 8 <0.006 <0.05
o-Phosphate | mg/l P 8 <0.07 0.03
pH 8 7.3 8.2
Phenol mg/l 4 <0.1 <01 <0.1 <01
Potassium mg/I 8 <1 4.76
Sodium mg/I 2 0.7 1
Strontium pg/l 2 312 334
ggﬁg:nded mg/! 8 <2 6
Temperature | °C 8 10.7 11.2
T.O.N. mg/l 2 0.79 1.28
Uranium pg/l 2 2 2
Vanadium pa/l 2 1 1
Zinc pg/l 2 10 57

The majority of the parameters were below the lower level of detection for the methodology
used for analysis or were below the SI No 294 of 1989 European Communities (Quality of
Surface Water Intended for the Abstraction of Drinking Water) Regulations 1989 Surface
Water Quality Standards (SWQS), Sl No 272 of 2009 European Communities Environmental
Objectives (Surface Water) Regulations 2009 Environmental quality standard (EQS) and the

® Barium, cadmium, chromium, iron, lead and nickel were measured in mg/l instead of ug/l in March
2017. Phenol was measured in ug/l instead of mg/l in December 2017.
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6.5

Sl No 278 of 2007 European communities (Drinking Water) (No. 2) Regulations 2007

parametric value (DWR) where comparable.

Ammonia, Barium, BOD, COD, Cadmium, Calcium, Chromium, Chloride, Copper, Dissolved
Oxygen, Electrical Conductivity, Iron, Lead, Magnesium, Manganese, Mercury, Nickel,
Nitrate, Nitrite, Orthophosphate, Potassium, Phenol, pH, Sulphate, Total Suspended Solids,

Sodium, TON, Total Alkalinity and Zinc were below the EQS, SWQS and DWR.

An elevated manganese concentration exceeded the A1 SWQS of 0.05 mg/l in SW4 in

December (629 ug/l). Concentrations in the capped area ranged from 7 to 629 ug/!I.

Dissolved Oxygen levels recorded onsite during sampling ranged from 90 to 93 %

throughout the monitoring period.
Concentrations above the limit of detection were measured for the following parameters:
Alkalinity concentrations ranged from 416 to 515 mgl/l;
Strontium concentrations ranged from 312 to 334 ug/l;
Uranium'® concentrations were 2 ug/l at all locations; and
Vanadium concentrations were 1 ug/l at all locations.

All other parameters were below the SWQS, EQS and DWR for those comparable or below

the limit of detection.

Discharge to Sewer

There are two discharge points to sewer, treated condensate from the methane stripper (S1)

and the discharge point to sewer from Civic Waste Facility (S2).
Monitoring at S2 during the year showed no exceedances in the emission limits to sewer as
shown in Table 6.7. The estimated volume discharged from Civic Waste Facility (area

13,500 m2) was approximately 8,919 m?® for 2017. This is within the limit of the licence.

S1 was not sampled during the monitoring period as the tank was empty on sampling dates.

' World Health Organisation (2011) Guidelines for Drinking-water Quality, Fourth Edition. Table A3.3 Guideline
values for chemicals that are of health significance in drinking-water. Uranium 30 pg/l.
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Condensate from the methane stripper is tankered from site following agreement with EPA

and Waste Water Treatment Plant Operator. There were no emissions to sewer from S1.

Table 6.7 Emission Limit Values for Emissions to Sewer Civic Waste Facility (S2)
Paran!etgr Emission Grab Sample Mar
Limit Value mg/l ELV
BOD 335 2.3 <2 <2 <2
COD 450 <25 49 41 52
Rmmeoniacal Nitrogen 35 18 0.423 0.459 0.1
Suspended Solids 294 32 76 7.2 91
Sulphates (as SO4) 240 23 - - 82.02
pH 6-9 7.23 7.3 7.1 7.1
Temperature 32°C - - - -
6.6 Perimeter Gas Monitoring

The licence trigger levels for the following landfill gases are greater than or equal to 1.0% v/v
Methane (CH,) and greater than or equal to 1.5% v/v Carbon Dioxide (CO,). Landfill gas
monitoring results have been provided for the period and are shown in Appendix F.

From the results it can be seen that CH; was not detected around the perimeter of the site
(LG1 — LG9) except in LG3 in January, June, September and October. Readings ranged

from 0.0 to 0.2% v/v which is below the trigger level of 1.0% v/v.

CO, ranged from 0.0 to 1.4% v/v around the perimeter of the site (LG1 - LG9) which is below
the trigger level of 1.5% v/v.

CH, was not detected in the groundwater boreholes (BH1A to BH11A). CO,ranged from 0.0

to 1.3 % v/v which is below the trigger level of 1.5% vi/v.

6.7 Flue Gas Monitoring

Flue gas monitoring was also undertaken on the 24/10/2017 on the permanent landfill gas

flare. All monitoring was carried out in accordance with Environmental Protection Agency
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Office of Environmental Enforcement (OEE) Air Emission Monitoring Guidance Note 2
(AG2). This report has been submitted to the EPA.

CO and NOx as NO2 results were compliant with the typical emission limit values used for

such installations in Ireland (CO 50 mg/m>,150 NOx mg/m°).

6.8 Dust Monitoring
Dust monitoring was carried out on three occasions during this monitoring period. Table 6.8
details the results of the dust monitors installed on site. The waste licence requires dust
deposition limits to be no more than 350 mg/mzlday. From Table 6.8 can be seen that all
dust deposition levels in all periods are below the limit.
Table 6.8 Results from Dust Monitoring Analysis, Drogheda Landfill Site
(mg/m2/day)
Sampling Location Dust Dust Dust Dust
Monitor 1 Monitor 2 Monitor 3 Monitor 4
July 188.72 315.06 283.09 157.79
August 189.77 150.45 58.71 35.12
November 79.68 28.83 34.08 44.56
6.9 Noise
Noise monitoring was not undertaken during this monitoring period.
6.10 Ecology
An assessment of the ecology of the Quarry Lake and adjoining habitats was undertaken on
19" September 2017. This has been submitted to the EPA. The macroinvertebrate data
indicate moderately productive conditions at all three sites assessed, with no significant
change in the trophic status of the two quarry lakes since 2016.
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7 Development Works
71 Report on Development Works Undertaken During the Reporting
Period, and Those Proposed During the Coming Year
Approximately 15,000m? of capping (Phase 2) in the former CRH lands to the north of the
site was completed in December 2016. The slope slippage was also repaired in 2016.
Objectives for 2018 are:
To complete the capping of the site. An area of approximately 15,000 m? remains to be
capped. Consultation with a landowner is ongoing. An area remains to be purchased.
outside the existing boundary;
To remove the areas of the site from the Waste Licence which do not contain waste i.e
southern area and lake and small parcel to the north.
7.2 Report on Restoration
Phase 1 of the Restoration Capping Works for Drogheda Landfill Site has been completed
satisfactorily in accordance with the contract specification, the licence conditions and EPA
correspondence Ref. W0033-01/AK17EM. The CQA report has been completed and is
available on site for inspection. Approximately 15,000m* of capping (Phase 2) was
completed in December 2016.
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8.1

Volume of Leachate Produced and Volume of

Leachate Transported / Discharged Off-Site

The site was permanently capped during 2007 except for an area along the boundary of the
site. Approximately 15,000m? of capping in the former CRH lands to the north of the site

was completed in December 2016. No leachate is collected from the facility.

Condensate from the landfill gas extraction system is currently transported off site to

Drogheda wastewater treatment plant. An estimated 12 m® was sent for disposal.
Monthly Water Balance Calculation and Interpretation

A water balance calculation for 2017 is presented in Appendix B using rainfall data from
metrological station at Dublin Airport. Infiltration in restored areas would be in the range of
2-10% in the worst case scenario for a geosynthetic clay liner cap. This estimates the

leachate production for 2017 will be in the range of 4,019 to 10,185 m”.
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9 Site Survey Showing Existing Levels of the Facility at
the End of the Reporting Period
A topographical survey was undertaken at the site in 2007 following the completion of Phase
1 restoration. This survey was submitted to the EPA in December 2007. Topographical
surveys undertaken since restoration works are:
A complete topographical survey was undertaken in 2015 as part of the slope
remediation work;
A partial topographical survey was undertaken in January 2017 by Gibson Bros Ltd as
part of capping of CRH Lands; and
A partial topographical survey was undertaken in January 2018 for the slope stability
report.
Ref:  IBR1074 -
Status: Final 30
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10

11

Estimated Annual Quantity of Landfill Gas Emitted

from the Site

A 750m°/hr flare has been installed at the facility. Field balancing is undertaken at the facility
as required. The average flow rate from the flare in 2017 was 180 m%hr. The average

methane concentration was 36% v/v. The total hours run was 1,704.

The landfill gas extraction system shut down periodically during 2017 due to low methane

levels. Once landfill gas flow and concentration are sufficient the flare was restarted.

Estimated Annual Quantity of Indirect Emissions to

Groundwater

The site was formally a limestone quarry and the landfill was developed on the benches of
the redundant limestone quarry. The site has historically operated on a dilute and disperse

principle.

The GSI has classified the underlying bedrock aquifer as a regionally important karstified
aquifer (Rkd) dominated by diffuse flow. The site is located within the Drogheda Urban
Groundwater Body (GWB) which has been classified as being of “Good” status. The
vulnerability rating for the site, given the exposed bedrock, is classified as extreme

vulnerability.

The site was permanently capped during 2007 except for an area along the boundary of the
site (approximately 30,000m?). No leachate is collected from the facility. Condensate from
the landfill gas extraction system is currently transported off site to Drogheda wastewater

treatment plant. An estimated 12 m? was sent for disposal

There are no direct discharges to groundwater. A water balance calculation has been
undertaken and is included in Appendix B using rainfall data from meteorological station at
Dublin Airport. This estimates the leachate production for 2017 will be in the range of 4,019
to 10,185 m°.

Ref:
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12

12.1

13

Environmental Objectives and Targets

Schedule of Environmental Objectives and Targets for the Forthcoming

Year

Objectives and targets to be undertaken in 2018 for Drogheda Landfill Site are as follows:

To complete the capping of the site. An area of approximately 15,000 m? remains to be
capped. Consultation with a landowner is ongoing. An area remains to be purchased.

outside the existing boundary;

To remove the areas of the site from the Waste Licence which do not contain waste i.e.

southern area and lake and small parcel to the north.

Full Title and a Written Summary of Any Procedures
Developed by the Licensee in the Year which Relates
to the Facility Operation

The Environmental Management System (EMS) for the facility was updated in 2007 to take

into consideration works undertaken at the site. This has been forwarded to the OEE under

a separate cover.

A Fire Prevention Plan for the facility was reviewed and updated on 15™ November 2017.
An Emergency Response Procedure/Fire Response Plan for the facility was reviewed and
updated on 10" January 2018.

Ref:
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14

15

Tank, Pipeline and Bund Testing and Inspection

Report

There are no tanks or bunds on site. The landfill gas extraction system including condensate

tank is serviced annually.

Reported Incidents and Complaints Summaries

No complaints or incidents were reported to the EPA during the monitoring period.

A compliance investigation is currently ongoing with the EPA due to the historic waste placed

outside the site boundary.

A site visit was undertaken by the EPA on the 11/01/2017 (SV11087). The following
comment / corrective actions were noted:

The licensee shall put in place a Fire Prevention Plan for the facility, without delay.

The licensee shall ensure that the ERP document is dated and a document review
number/version number provided. The licensee shall review the document to address

an underground fire scenario occurring at the facility, without delay.

The licensee shall prioritise the investigation into the use of alternative flare systems.
The licensee shall provide the Agency with an update on its investigations into
alternative arrangements, within 2 months of issue of this report. The licensee shall
ensure that any proposals are submitted to the Agency for approval prior to any ftrial

runs or installation of new systems.

The licensee shall complete the capping works and implement the technical
assessment recommendations as outlined in the Drogheda Landfill Hydrogeological
Risk Assessment (27/01/15) report, without delay.

The licensee shall ensure a weight unit of measurement is recorded for all wastes

leaving the facility.

The licensee shall ensure works to secure the facility boundaries are progressed,

without delay.

Ref:
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The licensee shall ensure that surface water interceptor trenches at the facility are
actively maintained in accordance with the sites preventative maintenance schedule,

and that any maintenance or remedial work arising shall be recorded by the licensee.

The licensee shall ensure the landfill is appropriately profiled following completion of the

capping works in accordance with Condition 8.2.

The licensee shall investigate the reason for an indicated negative flow value and

implement any corrective actions as necessary, without delay.

A monitoring site visit was undertaken by the EPA on the 20/04/2017 (SV11823). Samples
were taken from BH6A, BH11A, BH5A and SW1. No sample was taken at SW2 as the
sampling location was too dangerous to access. The results were similar to quarterly

monitoring results at these locations.
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16 Reports on Financial Provision Made Under this
Licence, Management and Staffing Structure of the

Facility, and a Programme for Public

16.1 Management and Staffing Structure

The management and staffing structure for the facility is as follows;

Emer O’Gorman —
Director of Services
Environment and Water

John O’Hagan - Senior
Engineer Environment

Sean Callaghan — Facility Manager

J I

Landfill Civic Waste Facility

Sean Callaghan — Facility Mr William Martin (General Overseer)

Manager Ms Imelda Smith (Manager)

Figure 17.1 Management Structure at Drogheda Landfill Site

The public information programme is provided in the Environmental Management System for

the site.

16.2 Annual Budget and Site Running Costs

The civic amenity facility is operated by third party (V & W Recycling) on behalf of Drogheda
Borough Council. A €4.00 entrance charge is applicable to all users of the site except for the

disposal of electrical goods.

Ref:  IBR1074 -
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Funding is provided by Louth County Council for all monitoring requirements.

16.3 Environmental Liabilities

An Environmental Liability Risk Assessment has not been carried out at this facility as the

landfill site is closed it is not a requirement of the licence.

Ref:  IBR1074 -
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Sheet : Facility ID Activities

2D
cpa

Environmental Protection Agency
b= ¥

AER Returns Workbook

Guidance to completing the PRTR workbook

PRTR Returns Workbook

[ REFERENCE YEAR

[2017

1. FACILITY IDENTIFICATION

Parent Company Name

Louth County Council

Facility Name

Drogheda Landfill - Drogheda Borough Council

PRTR Identification Number

W0033

Licence Number

W0033-01

Classes of Activity

No.

class_name

Refer to PRTR class activities below

Address 1

Collon Road

Address 2

Mell

Address 3

Drogheda

Address 4

Louth

Country

Ireland

Coordinates of Location

-6.37152 53.7277

River Basin District

IEEA

NACE Code

3821

Main Economic Activity

Treatment and disposal of non-hazardous waste

AER Returns Contact Name

Sean Callaghan

AER Returns Contact Email Address

sean.callaghan@louthcoco.ie

AER Returns Contact Position

Executive Scientist

AER Returns Contact Telephone Number

042 9392977

AER Returns Contact Mobile Phone Number

086 3837216

AER Returns Contact Fax Number

042 9336761

Production Volume 0.0
Production Volume Units
Number of Installations 0
Number of Operating Hours in Year 0
Number of Employees 2

User Feedback/Comments

Web Address

2. PRTR CLASS ACTIVITIES

Activity Number Activity Name
50.1 General

50.1 General

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

Is it applicable?

Have you been granted an exemption ?

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

Is the reduction scheme compliance route being
used ?

4. WASTE IMPORTED/ACCEPTED ONTO SITE

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

Guidance on waste imported/accepted onto site

| PRTR# : W0033 | Facility Name : Drogheda Landfill - Drogheda Borough Council | Filename : Copy of W0033_2017.xIs | Return Year :

2017 |

5/4/2018 16:49




Sheet : Releases to Air

4.1 RELEASES TO AIR

Link to previous years emissions data

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

AER Returns Workbook

5/4/2018 16:48

RELEASES TO AIR Please enter all quantities in this section in KGs
POLLUTANT METHOD QUANTITY
[ Method Used |
No. Annex II Name M/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 B : REMAINING PRTR POLLUTANTS

* 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

RELEASES TO AIR Please enter all quantities in this section in KGs
POLLUTANT METHOD QUANTITY
[ Method Used |
No. Annex II Name M/C/E_[Method Code [Designation or Description Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
01 Methane (CH4) [¢] gassim minus flared 147974.0 0.0 147974.0

POLLUTANT METHOD QUANTITY
Method Used
Pollutant No. Name M/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
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)
flared or utilised on their facilities to accompany the figures for total methane generated. Operators should only report their Net methane (CH4)
lemission to the environment under T(total) KG/yr for Section A: Sector specific PRTR pollutants above. Please complete the table below:
Landfill: Drogheda Landfill - Drogheda Borough Council
Please enter summary data on the
quantities of methane flared and / or utilised Method Used
Designation or Facility Total Capacity m3
T (Total) kg/Year M/C/E Method Code Description per hour
Total estimated methane generation (as per
site model) 220622.0 c Gassim model Gassim Lite N/A
Methane flared 72648.0 c flare records from records 0.0((Total Flaring Capacity)
Methane utilised in engine/s 0.0 0.0|(Total Utilising Capacity)
Net methane emission (as reported in Section
A above) 147974.0 c Gassim model minus flanet figure N/A
| PRTR# : W0033 | Facility Name : Drogheda Landfill - Drogheda Borough Council | Filename : Copy of W0033_2017.xIs | Return Year : 2017 | Page 1 of 1



Sheet : Treatment Transfers of Waste

5. ONSITE TREATMENT & OFFSITE TRANSFERS OF WASTE

Please enter all quantities on this sheet in Tonnes

AER Returns Workbook

TTEZ TvasTE T VaTe AT
Licence/Permit No of Next

Destination Facility Non

Haz Waste : Address of Next

Name and License / Permit No. and

Quanmy Haz Waste: Name and 1 Destination Facility Address of Final Recoverer / Actual Address of Final Destination
(Tonnes per Licence/Permit No of Non Haz Waste: Address of Disposer (HAZARDOUS WASTE | i.e. Final Recovery / Disposal Site
Year) Method Used Recover/Disposer Recover/Disposer ONLY) (HAZARDOUS WASTE ONLY)
Waste
European Waste Treatment Location of
Transfer Destination Code Hazardous Description of Waste Operation |[M/C/E [Method Used Treatment
Baahoekweg 4,LA
To Other Countries 1501 01 No 298.0 paper and cardboard packaging R3 M Weighed Abroad Peute Europe,NI6000076 Dordrecht,.,.,Netherlands
., Killycard ind est
Bree,Castleblayey,Co
Within the Country 15 01 02 No 175.0 plastic packaging R3 M Weighed Offsite in Ireland  Shrabra,MN 080022-01 Monaghan ,Ireland
Dundalk Town Newry
Within the Country 15 01 03 No 166.0 wooden packaging R3 M Weighed Offsite in Ireland  Council, W0034-02 Road,.,Dundalk,.,Ireland
Newtowncloughogue,Newry,
John Tinnelly & Co Down,BT38 8LZ,United
To Other Countries 1501 04 No 60.0 metallic packaging R4 M Weighed Abroad Sons,LN09/10 Kingdom
52 Creagh
Road, Toomebridge,Co
Glassdon ,NI Antrim,BT41 3SE,United
To Other Countries 15 01 07 No 191.0 glass packaging R5 M Weighed Abroad licenceLN/06/08 Kingdom
Rilta Environmental
Ltd,Licence No W0192-
Block 402,Grants 02,Block 402,Grants Block 402,Grants
Drive,Greenogue Business  Drive,Greenogue Business  Drive,Greenogue Business
Rilta Environmental Park,Rathcoole Co Park,Rathcoole Co Park,Rathcoole Co
Within the Country 16 06 01 Yes 14.0 lead batteries R4 M Weighed Offsite in Ireland  Ltd,Licence No W0192-03 Dublin,Ireland Dublin,Ireland Dublin,Ireland
Baahoekweg 4,LA
To Other Countries 20 01 01 No 130.0 newspaper and magazines R3 M Weighed Abroad Peute Europe,NI6000076 Dordrecht,.,.,Netherlands
36 Magheralane
Road,Randalstown,County
Antrim,BT41 2NT,United
To Other Countries 20 01 11 No 51.0 textiles R3 M Weighed Abroad Cookstown NI,WMEX 01/11  Kingdom
Dundalk Town Newry
Within the Country 20 01 38 No 249.0 wood other than that mentioned in 20 01 37 R3 M Weighed Offsite in Ireland  Council, W0034-02 Road,.,Dundalk,.,Ireland
Newtowncloughogue,Newry,
John Tinnelly & Co Down,BT38 8LZ,United
To Other Countries 20 01 40 No 281.0 metals R4 M Weighed Abroad Sons,LN09/10 Kingdom
Dundalk Town Newry
Within the Country 20 02 01 No 906.0 biodegradable waste R3 M Weighed Offsite in Ireland  Council, W0034-02 Road,.,.Dundalk,.,Ireland
Carranstown,Duleek,.,.,Irelan
Within the Country 20 03 01 No 65.0 mixed municipal waste D5 M Weighed Offsite in Ireland  Indaver Ireland, W0167-02  d
* Select a row by double-clicking the Description of Waste then click the delete button

| PRTR# : W0033 | Facility Name : Drogheda Landfill - Drogheda Borough Council | Filename : Copy of W0033_2017 xls | Return Year : 2017 |

5/4/2018 16:49

Page 1 of 1
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DROGHEDA BOROUGH COUNCIL DROGHEDA LANDFILL SITE (W0033-01)

ANNUAL ENVIRONMENTAL REPORT 2016

WATER BALANCE CALCULATION - Droghed:
‘Temporary Cumulative
Active Waste Active Area Liquid | Temporary | Restored area Restored area Absorptive | Absorptive Cumulative Leachate
Year Phase | Active Area Input Infiltration Waste Restored infiltration Permanently infiltration Total Water Cumulative Water Capacity Capacity leachate produced
2017 A(m?) tiyear R(A)(m’) LW(m’) Area IRCA(M’) | Restored Area | IRCA(m’) aw(m?’) Lo(m’)
2017 | Closed | 0 [ 0 [ 660.70 [ 0 [ 15,000 ] 2478 116650 [ 1541 4019 [ 4019 [ 0 [ 0 [ 4019 [ 4019
Total | | | | 661 | | | | | [ 4019
Assumptions
1.IRCA = Temporary 25% % of annual rainfal
Permanently (2-10%) 2% % of annual rainfal

2. Absorptive Capacity = Waste density
of 0.8 tonnes/m’. Estimated absorptive

capacity 0.06 t/m®
3. Rainfall data (R) taken from Dublin

Airport 660.7 mm
4.Capping Area 101,650 m?
Capped area 2017 15,000 m?
Future permanent cap area 15,000 m?

IBR1014 App B WBC 2016.xIs



DROGHEDA BOROUGH COUNCIL DROGHEDA LANDFILL SITE (W0033-01)

ANNUAL ENVIRONMENTAL REPORT 2016

WATER BALANCE CALCULATION - Droghed:
Temporary Cumulative
Active Waste Active Area Liquid | Temporary | Restored area Restored area Absorptive | Absorptive Cumulative Leachate
Year Phase | Active Area Input Infiltration Waste Restored infiltration Permanently infiltration Total Water Cumulative Water Capacity Capacity leachate produced
2017 A(m?) tiyear R(A)(m’) LW(m’) Area IRCA(M’) | Restored Area | IRCA(m’) aw(m?’) Lo(m’)
2017 [ Closed | 0 [ 0 [ 660.70 [ 0 [ 15,000 ] 2478 116650 [ 7707 10185 | 10185 [ 0 [ 0 [ 10185 [ 10185
Total | | | | 661 | | | | | [ 10185
Assumptions
1.IRCA = Temporary 25% % of annual rainfal
Permanently (2-10%) 10% % of annual rainfal

2. Absorptive Capacity = Waste density
of 0.8 tonnes/m’. Estimated absorptive

capacity 0.06 t/m®
3. Rainfall data (R) taken from Dublin

Airport 660.7 mm
4.Capping Area 101,650 m?
Capped area 2017 15,000 m?
Future permanent cap area 15,000 m?

IBR1014 App B WBC 2016.xIs



Louth County Council
Drogheda Landfill Site (W0033-01)

Annual Environmental Report 2017

Appendix C

Drawings

Ref: IBR1074
Status: Final
Date:  April 2018



NOTES

1. Verifying Dimensions.
The contractor shall verify dimensions against such
other drawings or site conditions as pertain to this part
of the work.

2. Existing Services.
Any information concerning the location of existing
services indicated on this drawing is intended for
general guidance only. It shall be the responsibility of
the contractor to determine and verify the exact
horizontal and vertical alignment of all cables, pipes,
etc. (both underground and overhead) before work
commences.

3. Issue of Drawings.
Hard copies, dwf and pdf will form a controlled issue
of the drawing. All other formats (dwg, dxf etc.) are
deemed to be an uncontrolled issue and any work
carried out based on these files is at the recipients
own risk. RPS will not accept any responsibility for any
errors arising from the use of these files, either by
human error by the recipient, listing of
un-di i measurements, ibility issues
with the recipient's software, and any errors arising
when these files are used to aid the recipients drawing
production, or setting out on site.

4. Keys:
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Drogheda Landfill Site Groundwater Quality
Monitoring Point: BH1A
Date Collected DWR IGV 2010 GW Regs | 08-May-13 [ 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 [ 19-Nov-13| 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 | 18-Nov-14 | 24-Feb-15 | 14-Apr-15 | 08-Sep-15 | 17-Nov-15 | 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17|27-Sep-17 | 14-Dec-17
Alkalinity mg/l CaCO3 202 305 206.83 404
ini ug/l 200 200 150 <5 113.7 <5 <5 <5 <5 <10 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 10
[Ammonia mg/I N 0.23 mg/IN 0.11 mg/IN 0.175 <0.03 0.03 <0.03 <0.03 <0.03 0.03 0.035 0.02 0.028 0.047 <0.020 <0.020 <0.020 <0.020 <0.020 0.028 <0.11 <0.11 <0.01 <0.01 <0.11 <0.1 <0.1 <0.02
Antimony ug/l 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Arsenic ug/l 10 7.5 1.27 1.12 1.58 242 1.95 15 214 3.24 <1.0 <1.0 <1.0 22 1.2 1.1 1.8 1
Barium ug/l 100 17.8 66.1 333 18.4 19.9 19.1 46.8 29.7 80 7 80 42 59 43 29 24 0.08 0.06 439 72.02 0.081 81.33 79.25 22
Beryllium ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
[B.OD. |mair o2 - -
Boron g/l 1000 1000 750 213 17 26.8 2238 216 224 216 276 12 12 11 21 16 29 20 21 <4.33 40
Cadmium g/l 5 5 3.75 0.2 0.2 0.2 0.2 0.2 0.3 0.1 0.1 0.03 0.03 0.06 0.1 0.1 0.23 0.24 0.4 <0.0006 <0.0006 <0.09 <0.09 <0.0006 <1 <1 <1
Calcium mg/l Ca 200 136.73 114.28 135.45 139.73 138.33 147.88 102.77 104.95 85 70 78 110 100 110 140 140 53.13 109.7
C.0.D. mg/l 02 - -
Chloride 'm_gll cl 250 30 29 19 25 30 39 39 26 28 13 12 12 23 18 23 27 34 11.4 9.2 14.08 15.66 20.6 19.8 17.8 30.1
Chromium ||ng| 50 30 375 14 0.7 1.5 0.9 1 1.7 13 39 1.4 <1.0 <1.0 15 1.8 1.3 1.3 1.9 <0.002 <0.002 1.961 <2.14 <0.002 <3 <3 <3
Cobalt I|l_gl| <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Coliform Bacteria (No/100 ml ) 0 172 109
C ivi pS/cm @ 25 2500 1000 1875 819 636 752 820 849 860 650 704 504 430 477 668 581 670 71 822 377 412 508 422 485 520 518 732
Copper g/l 2000 30 1500 4.9 6.5 3.9 4.5 35 5.1 2 2 22 <1.0 1.6 15 1.9 3.4 3 4.6 3.367 8
Cyanide mg/l 0.05 10 <0.05 <0.05 <5 <5
D.O. % Saturation 28 30 60 67 92 52 52 45 34 32 8.24 8.51 46 50 52 58
Coli No/100 ml 0 3 2
Fluoride mg/l 0.8 1000 0.15 <0.20 0.21 0.03
|Iron g/l 200 200 <10 256.8 219 <10 20 <10 <10 <10 <10.0 <10.0 <10.0 <10.0 <10.0 16 <10.0 <10.0 <0.23 <0.23 802.8 1668 <0.23 80.04 79.89 107
Lead g/l 25 10 18.75 <0.5 52 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.006 <0.006 2.394 4.662 <0.006 <1 <1 1
L mg/l Mg 50 9.08 10.47 10.27 9.82 9.14 9.27 9.99 9.41 9.3 10 10 9.4 9.8 9.5 9.7 93 8.951 6.9
L g/l 50 50 1.2 208.4 3 1.5 1.9 1.5 <5 <5 <5.0 <5.0 <5.0 <5.0 7 5 <5.0 14 0.008 0.01 53.07 349 0.027 34.12 32.56 42
Mercury [l 1 1 0.75 nm nm nm nm nm nm nm nm <0.050 <0.020 <0.04 <0.04
g/l 35 <0.5 <0.5 14 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 5 <1.0 <1.0 <1.0 <1.0
Nickel g/l 20 20 15 74 58 238 4.6 43 6.3 14 1.9 <1.0 <1.0 <1.0 11 1.3 3.3 3.1 5.2 <0.003 <0.003 1.783 0.615 <0.003 1.891 1.81 6
Nitrate mg/IN <0.7 <0.7 0.25 4.49 0.74 0.12 0.11 3.09
Nitrite mg/I N 0.5 0.1 0.375 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 0.003 <0.002 <0.05 <0.01 <0.01 <0.007
o-Phosphate mg/l P 30 <0.010 0.048 0.019 0.02
pH 6.5-95 7.2 7.3 7.2 74 71 71 7.3 71 7.2 71 75 71 71 6.7 7 7.2 6.82 6.95 7.1 7.4 6.93 7.4 73 7
Phenol mg/l 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <0.50 <0.50 <0.10 <0.10 <041 <0.10
Potassium mg/l 5 6.41 34 5.31 7 7.72 3.84 4.47 1.3 0.98 0.74 3.4 26 4.1 5 6.9 0.44 0.48 3.065 0.583 0.71 0.713 0.986 5.3
Sampling Depth m 214 20.9 2238 232 24.1 226 229 22 18 19.9 221 21.6 19.2 20.8 236 239
Selenium g/l 10 <0.5 <0.5 0.6 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Silver ug/l
Sodium mg/l 200 150 150 16.21 12.88 15.21 16.53 17.7 18.69 15.72 15.19 8.8 8.7 8.3 13 11 14 15 18 7.16 8.26 13.9 7.898 7.89 9.168 8.128 12.7
Strontium g/l 200.11 2204 210.61 218.41 199.58 212.03 189.86 189.2 190 190 200 200 200 200 200 200 1834 168
Sulphate mg/l S04 250 200 187.5 6.8 18 - - 5.89 31
Solids mg/l - - 458
Temp °C 1.5 1.3 213 14.2 10.7 13.4 8.2 8.1 9 13.7 123 12.9 9.1 10.7 111 10.1 15.3 14.6 1.2 1.2 11.2 "
Thallium g/l 0.34 0.2 0.27 0.33 0.4 0.45 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
 Time sampled 13:20 12:55 | 0.4513889|0.548611111| 0.5625 10:50 10:35 13:35 12:55 10:45 13:00 10:20 10:40 13:10 14:35 13:55
Tin (ug/1) [
T.0.C. mg/l NAC <1.5 21 <15 1.8 3 1.9 1.7 25 1.6 <15 <1 1.6 0.66 2.65 1.38 1
T.O.N mg/I N NAC 29 147 227 3.1 273 2.83 15 2.2 <0.20 <0.20 <0.20 1.9 1.1 2 29 35 <0.7 <0.7 2.8 0.74 3.09
Total S Solids |mg/l 237
Uranium g/l 14.34 9.42 15.06 21.38 14.94 12.51 17.88 26.88 23 <1.0 <1.0 17 8.8 11 14 9 1.527 4
i g/l 1.67 175 25 3.48 278 1.83 35 5.55 <1.0 <1.0 <1.0 33 16 1.7 25 <1.0 1.943 3
Zinc g/l 100 20.5 239 236 13.3 1.4 13.6 15.2 15.1 13 12 8.6 " 20 20 12 20 <0.018 <0.018 31.31 11.91 <0.018 20.63 20.53 17
[Water Level m OD 31.953 10.553 11.053 9.153 7.853 9.053 9.953 13.953 12.053 9.853 10.353 12.753 11.153 8.353 8.053
D.O. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.
Barium, Cadmium, Chromium, Iron, Lead, Manganese, Nickel and Zinc were measured in mg/l instead of ug/l due to a change in laboratory for laboratory analysis.
Phenol and Cyanide measured in ug/l instead of mg/I due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality
Monitoring Poin BH2A
Date Collected DWR 16V 2010 GW Regs | 08-May-13 [ 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 [19-Nov-13[ 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 | 18-Nov-14 | 24-Feb-15| 14-Apr-15_| 08-Sep-15| 17-Nov-15_| 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 |27-Sep-17]14-Dec-17
Alkalinity mg/l CaCO3 353 308 296.81 265
Aluminium g/l 200 200 150 51 <5 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 12 <10.0 7
Ammonia mg/l N 023 mg/IN_| 0.11mgliN 0.475 <0.03 <0.03 <0.03 <003 <003 <0.03 <0.020 <0.020 <0.020 0.021 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <011 <011 <0.01 <0.01 <011 <01 <01 0.08
Antimony g/l 5 <05 <05 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0
Arsenic ugll 10 75 <05 <05 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0
Barium g/l 100 642 629 56 59 57 55 56 57 57 60 0.053 0.047 54.83 538 0.05 64.28 64.35 56
Beryllium ugll <05 <05 <1.0 <10 <10 <1.0 <10 <1.0 <1.0 <1.0
B.0.D. mgll 02 - -
Boron 'rgll 1000 1000 750 303 331 58 36 32 25 26 29 22 23 2058 37
Cadmium gll 5 5 375 <01 <01 0.03 0.06 0.03 0.06 0.04 0.05 0.03 0.03 <0.0006 | <0.0006 <0.09 <0.09 <0.0006 <1 <1 <1
Calcium lm_gll Ca 200 128.86 128.36 140 130 120 110 120 110 110 110 1015 95.5
C.0D. mgll 02 - -
Chloride lm_gll cl 250 30 16 16 20 19 18 18 18 18 16 18 16 15.1 16.29 1628 16.5 225 225 128
Chromium gll 50 30 375 14 14 2.2 <10 <10 1 2 11 1.2 15 <0.002 <0.002 <068 <214 <0.002 60.04 58.21 <3
Cobalt ugll <05 <05 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0
Coliform Bacteria (No/100 mi) 0 365 79
Conductivity uSicm @ 25 2500 1000 1875 724 722 719 726 730 728 738 735 719 724 703 664 639 645 636 668 649 645 527 587 667 565 612 488
Copper g/l 2000 30 1500 16 18 <1.0 21 2 27 3 32 35 24 2.961 2
Cyanide 'm_gll 0.05 10 <0.05 <0.05 <5 <5
D.O. % Saturaf 36 98 51 49 56 71 55 53 62 44 811 815 82 52 55 55 55
E_Coli No/100 ml 0 3 0
Fluoride mg/l 08 1000 0.16 <0.20 0.14 0.13
Iron lrgll 200 200 <10 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 1 28 <023 <023 91,99 1337 038 7384 681.2 34
Lead gll 25 10 18.75 <05 <05 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <0.006 <0.006 110.3 1234 <0.006 <1 <1 <1
™ lm_gll Mg 50 1142 1127 9.4 12 12 10 10 10 92 10 10.63 7.1
g/l 50 50 32 <1 <50 <50 <50 <50 <5.0 <5.0 15 <5.0 0.015 0.012 2178 73.69 0.009 4101 3895 28
ugll 1 1 075 nm nm <0.050 <0.020 <0.04 <0.04
g/l 35 <05 <05 <1.0 <10 <10 <1.0 2 <1.0 <1.0 <1.0
LTgll 20 20 15 <05 1 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 0.005 <0.003 2.182 3.019 0.004 16.64 15.64 3
mgl/l N 15 <0.7 1.69 2.13 1.95 <0.11 <0.11 0.9
ite mg/l N 05 0.4 0.375 <0.002 <0.002 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 0.006 <0.002 <005 <0.01 <0.01_| <0.007
o-Phosphate mg/l P 30 0.033 0.048 0.056 0.034
pH l_ 65-95 71 71 71 72 72 71 72 72 72 72 74 71 71 71 72 7.2 712 71 72 7.01 73 74 72
Phenol mg/l 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <050 <050 <010 <0.10 <01 <0.10
Potassium lm_gll 5 323 344 24 39 31 26 27 27 29 2.9 2.36 1.96 2639 2,613 2.84 301 287 25
Sampling Depth m 21 217 227 245 25 14.2 149 224 17 211 22 217 19.9 215 224 23
i |Fgl| 10 07 <05 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0
[Silver gl
Sodium lm_gll 200 150 150 11.19 11.83 22 14 13 9.8 10 10 93 1 8.64 8.68 10.83 11 9.56 1133 10.25 84
Strontium gll 21943 228.56 200 210 210 190 190 190 180 200 1926 165
Sulphate lm_gll S04 250 200 187.5 207 16 - - 15.01 21
Suspended Solids mg/l - - 282
Temp °c 115 1.3 214 145 105 15.2 92 nm 86 10.7 10.9 124 6.9 10.9 124 101 155 135 136 124 123 1.8 115
Thallium gll <01 011 <1.0 <10 <10 <1.0 <1.0 <10 <10 <1.0
Time sampled l_ 13:00 12:40 11:15 12:50 13:05 11:20 10:50 13:15 12:40 11:15 12:40 10:50 10:55 12:40 14:15 1335
Tin (ug/1) lL!II
T.0.C. mg/l NAC 39 a1 35 36 46 58 54 52 6.2 4 2.02 2.16 14.98 559 54 28
T.ON mg/l N NAC 2 213 23 21 1.9 12 14 15 1.9 2 15 09 28 195 0.9
Total S Solids lm_gll 768
Uranium gll 0.99 107 <1.0 1 1 <1.0 <10 <10 <1.0 <1.0 0757 1
Vanadium LTgll 055 075 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 0.509 1
Zinc gll 100 64 76 52 81 47 57 96 10 59 11 <0018 <0018 1721 111 <0018 2344 2156 5
Water Level m OD 32.362 11.362 9662 7.362 17.462 15.362 11.262 10.362 10.662 12.462 10.862 9.962 9.362

6
D.O. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory anal\

Barium, Cadmium, Chromium, Iron, Lead,

Nickel and Zinc were measured in mg/l instead of ug/l_due to a change in laboratory for laboratory analysis.

Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality
|Monitoring Point: BH3A
Date Collected DWR IGV 2010 GW Regs | 08-May-13 [ 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 [ 19-Nov-13] 03-Dec-13| 18-Feb-14 | 08-Apr-14 09-Sep-14_| 18-Nov-14 | 24-Feb-15 | 14-Apr-15 | 08-Sep-15| 17-Nov-15 31-Mar-16 29-Jun-16 29-Sep-16 16-Dec-16 15-Mar-17 14-Jun-17 27-Sep-17 14-Dec-17
i mg/l CaCO3 254 285 277.62 274
ugll 200 200 150 <5 52 <10.0 <10.0 <100 <100 <100 <100 <100 <10.0 25
mg/l N 023 mgiN_| 011 mgIN 0475 <0.03 <0.03 <0.03 <0.03 0.23 0.04 0.9 034 <0.020 0.058 <0.020 0.038 <0.020 <0.020 0.094 0.025 <011 <011 0.229 <0.01 <041 <01 <01 0.03
ugll 5 <05 <05 <1.0 <10 <10 <10 <10 <1.0 <10
ugll 10 75 <05 <05 <1.0 <10 <10 <10 <10 <1.0 <10
ugll 100 543 56.5 63 53 50 44 47 48 4 0.047 0.041 37.32 45.75 0.04 35.87 30.54 36
Beryllium ugll <05 <05 <1.0 <10 <1.0 <10 <10 <10 <10
mg/l 02 - -
Boron [ 1000 1000 750 61.6 59.4 31 66 66 58 62 64 60 60 54.44 62
Cadmium [ 5 5 375 <01 <01 0.04 003 0.06 0.05 0.04 0.05 0.04 0.03 <0.0006 <0.0006 0.128 <0.09 <0.0006 <1 <1 <1
Calcium mgll Ca 200 139.73 134.28 130 140 140 120 130 140 130 130 1153 96.9
C.0D. mg/l 02 - -
Ehloridl mg/l CI 250 30 56 51 77 67 63 51 55 75 51 41 39.7 288 36.89 342 291 289 265 247
Chromium [0 50 30 375 2 2 21 11 <1.0 14 21 15 17 17 <0.002 <0.002 0.868 <214 0.003 <3 <3 <3
Cobalt [ <05 <05 <10 <10 <1.0 <10 <10 <1.0 <10 <10
[Coliform Bacteria (No/100 ml) 0 >2420 3
ivi uSlcm @ 25 2500 1000 1875 895 889 879 862 864 874 903 901 922 898 882 812 812 904 842 794 834 783 702 964 703 603 596 589
Copper g/t 2000 30 1500 <05 12 42 <10 21 <1.0 <1.0 16 <10 <10 1458 1
Cyanide mgll 0.05 10 <0.05 <0.05 <5 <5
% Saturation 50 62 50 47 52 60 nm 59 68 74 8.03 81 80 70 70 72 77
No/100 ml 0 0 0
mg/l 0.8 1000 0.16 <0.20 0.19 0.09
[ 200 200 <10 119 <10.0 <10.0 <10.0 <10.0 <10.0 <100 <100 <10.0 <0.23 <0.23 1349 2211 363 15.43 12.46 73
[ 25 10 18.75 <05 <05 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10 <0.006 <0.006 1718 3.443 <0.006 <1 <1 1
mg/l Mg 50 9.09 9.03 12 95 96 79 8.6 93 8 7.6 7.628 52
[ 50 50 31 46 <5.0 <5.0 74 11 <50 <5.0 65 27 0.016 0.016 9.359 265 0.051 5705 4.06 11
[ 1 1 0.75 nm nm <0.050 <0.020 <0.04 <0.04
[ 35 <05 <05 <10 <1.0 <10 <1.0 <1.0 <1.0 <10 <10
[ 20 20 15 <05 1 12 <1.0 <10 <1.0 <1.0 <10 <10 <10 <0.003 <0.003 0723 0594 0.006 1.523 1.238 1
mg/I N 65 5.2 574 527 326 3.66 2.88 34
mg/l N 05 [X] 0.375 0.002 0.012 <0.004 0.006 0.005 0.043 <0.004 0.005 0.025 <0.004 <0.08 <0.08 0.018 <0.002 <0.05 <0.01 <0.01 <0.007
o-Phosphate mg/l P 30 0.039 0.031 0.081 0.1
pH 65-95 72 72 71 72 71 71 71 71 71 72 72 71 72 71 72 72 6.9 6.92 7 72 7.04 72 73 72
Phenol mgll 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <0.50 <0.50 <0.10 <0.10 <01 <0.10
Potassium mg/l 5 2458 255 34 27 22 18 19 20 15 13 114 8.6 10.82 9.047 103 7.352 6.823 75
Sampling Depth m 25 264 268 263 27 13 132 278 26.1 2638 258 24.9 26 257 261 265
Selenium [ 10 07 0.7 <1.0 <1.0 <10 <10 <10 <10 <1.0 <10
[Silver ugll
|§ndium mg/l 200 150 150 20.88 2053 13 23 23 19 20 30 20 20 77 156 20.18 18.98 169 13.67 1257 141
Strontium [ 195 20477 220 180 190 170 180 190 170 170 159.6 129
Sulphate mg/l S04 250 200 187.5 747 66 - - 44.86 36
Solids mg/l - - 536
Temp °C 111 [ 13 107 118 104 86 103 107 118 109 10 10.9 113 103 16.1 142 141 124 124 122 119
[Thallium [ <01 <10 <1.0 <10 <10 <10 <10 <1.0 <10
Time sampled 10:35 10:10 10:00 14:30 10:40 11:35 nt 09:35 13:40 14:40 10:30 13:15 10:30 10:15 10:00
Tin (ng/1) g/l
T.0.C. mg/l NAC 2.6 33 2.1 23 4.3 2.9 2.7 2.8 26 2.4 <1 <1 12.22 317 1.63 11
TON mg/l N NAC 252 416 67 61 6.9 6.7 66 65 6.2 56 65 52 2571 326 339
Total S Solids mg/l 237
[Uranium [ 071 073 1 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <10 0.644 <1
[Vanadium [ <05 059 <1.0 <1.0 <1.0 <1.0 <10 <10 <10 <10 0219 1
Zinc [ 100 59 25 8.3 22 16 2 21 18 16 20 <0.018 <0.018 10.02 11.66 <0.018 16.73 12.86 7
Water Level m OD 33.664 8.664 7.264 6.864 6.664 20464 | 5864 7.564 6.864 7.864 8764 7.664 7.964 7.564 7.164
[D:0_is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.

Barium, Cadmium, Chromium, Iron, Lead, Nickel and Zinc were measured in g/l instead of ug/l_due to a change in laboratory for laboratory analysis.
[Phenol and Cyanide is measured in ug/l instead of mg/I due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality

honi«oﬁn Point:
Date Collcted DWR IGV___|2010 GW Regs | 08-May-13 | 11-Jun-13 | 23-Jul-13 [ 07-Aug-13 | 17-Sep-13 | 08-Oct-13 [19-Nov-13| 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 | 18-Nov-14 | 24-Feb-15| 14-Apr-15 | 08-Sep-15| 17-Nov-15 31-Mar-16 29-Jun-16 29-Sep-16 16-Dec-16 15-Mar-17 14-Jun-17_| 27-Sep-17 | 14-Dec-17
Alkalinity mgll Cac03 387 35242 373
Aluminium ug/ 200 200 150 <5 <100 <100 <100 <100 150
Ammonia mg/l N 023 mg/iN_| 011 mgilN 0475 <0.03 <0.020 <0.020 <0.020 <0.020 <011 <011 <001 <001 <ot <04 <0.1 003
Antimony ug 5 <05 <10 <10 <10 <1.0
Arsenic ug 10 75 <05 <1.0 <1.0 <1.0 <10
arium ug 100 95 12 10 il 1 0012 0013 1090 24.96 0032 10.89 972 14
eryllium ug <05 <10 <1.0 <1.0 <10
.0.0. mg/l 02 - -
oron gl 1000 1000 750 295 29 34 32 40 3149 a9
admium g/ 5 5 3.75 <0 <0020 <0.020 002 002 <0.0006 <0.0006 2871 0233 <0.0006 <1 <1 <1
alcium mg/l Ca 200 150.84 160 150 160 150 1412 1275
C.0D. mg/l 02 - -
Chioride mgll CI 250 30 a2 a1 40 a1 4 378 352 36.78 37.73 36 374 252 383
Chromium g/ 50 30 37.5 11 17 <10 18 i1 <0002 <0.002 858 <214 <0.002 <3 <3 3
Cobalt gl <05 <1.0 <1.0 <1.0 <10
oliform Bacteria No/100 mi) 0 5
uSicm @25 2500 1000 1875 %21 882 888 865 866 933 825 838 846 910 652 624 799
opper g/l 2000 30 1500 08 <10 <10 <10 <10 2634 1
yanide mgll 005 10 <0.05 <5 <
.0. % Saturation 87 70 75 72 836 805 79 70 72 72 72
_Coli No/100 mi 0 0
luoride mgll 08 1000 <0.20 022 009
iron gl 200 200 <10 13 7 47 <023 <023 12170 509.8 093 193.7 187.2 177
Lead g/ 25 1 18.75 <05 <10 <10 <10 <0.006 <0.006 4513 0.966 <0.006 <1 <1 <1
Magnesium mg/l Mg 5 12.89 13 14 14 15.63 109
Manganese g/ 50 5 24 <50 <50 <50 0046 0036 10280 164.7 0358 78.39 65.23 66
reul ol 1 075 nm <0.020 <0.04 <0.04
g/ 35 <05 <10 <10 <10 <10
Nickel ol 20 2 15 1.1 <1.0 <1.0 <1.0 <1.0 <0003 <0.003 617.5 482 0008 1.893 1725 2
Nitrate mg/l N 37 35 372 386 391 329 289 325
Nitrite mg/l N 05 04 0375 <0.002 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 0.002 <0.002 <005 <001 <0.01 <0.007
o-Phosphate mg/l P 30 <0010 0,005 001
H 65-95 73 72 73 72 7 745 72 7 7 7.05 75 75 7.1
Phenol mgll 0.0005 <0.002 <0.002 nm <0.002 <0.002 <050 <050 <0.10 <0.10 112 <010
[Potassium mgll 5 1.39 17 12 13 13 1.14 222 2375 1182 1.06 1.189 0982 11
[Sampling Depth m 22 18.5 163 241 245
Selenium gl 10 <05 <1.0 <1.0 <1.0 <1.0
Silver g/
Sodium mgi! 200 150 150 17.94 19 19 19 20 19.1 183 2085 2146 152 19.08 16.59 158
trontium g 248.87 260 250 260 260 2655 234
ulphate mg/l S04 250 200 187.5 49 - - 49.33 7
Suspended Solids mg/l - - 504
emp c 117 92 123 ) 10.8 16.8 6.1 14 132 126 128 2
[Thallium il <01 <10 <10 <10 <1.0
 Time sampled 12:45 12:20 11:10 11:15 12:15
ITin (ug/1) (]
0.C. mgll NAC <15 18 18 3 <1 < 41.93 377 305 2
X mg/l N NAC 341 4 38 35 37 37 41 224 391 325
otal S Solids mgll 457
um g 458 45 44 44 45 4.446 3
/anadium gl <05 <1.0 <1.0 <1.0 <1.0 222 2
[Zine g/ 100 47 25 23 24 22 <0018 <0018 1252 131 <0018 16.78 1581 3

Water Level m OD

33.57)

D.0. is measured in mg/l instead of % in March

1
and June of 2016 due o a change in laboratory for laboratory analysis.

Barium, Cadmium, Chromium, Iron, Lead, Mangan:

e, Nickel and Zinc were measured in mg/l instead of ug/l_due to a change in laboratory for laboratory analysis.

[Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality
|Monitoring Point: BH5A
Date Collected DWR 16V 2010 GW Regs | 08-May-13 [ 11-Jun-13 ] 23-Jul-13 | 07-Aug-13 [ 17-Sep-13] 08-Oct-13 [19-Nov-13[ 03-Dec-13 | 18-Feb-14 | 08-Apr-14 09-Sep-14_ | 18-Nov-14 | 24-Feb-15 | 14-Apr-15_| 08-Sep-15] 17-Nov-15 | 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 [27-Sep-17| 14-Dec-17
Alkalinity mg/l CaC0O3 278 248 35242 256
Aluminium 'm 200 200 150 <5 <5 <5 13 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 10
Ammonia mg/l N 023mg/IN_| 0.11mgIN 0.175 1.27 049 015 0.08 <003 0.04 25 0.96 58 31 0.085 5.7 2 11 <0.020 <0.020 0.69 071 <0.01 <0.01 <011 <01 <0.1 0.27
Antimony ug/l 5 <05 <05 <05 <1.0 <10 <10 <1.0 <10 <10 <10 <1.0
Arsenic ug/l 10 75 <05 <05 <05 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
Barium ug/t 100 10.9 279 97 99 31 13 81 24 22 12 13 0.021 0.022 1294 24.96 0.014 1543 12.58 14
Beryllium ug/l <05 <05 <05 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
mg/l 02 - -
Boron g/l 1000 1000 750 68.7 173 615 180 130 77 170 110 92 57 56 31.49 76
Cadmium 'rgll 5 5 375 <01 <01 <01 036 0.15 0.03 039 0.13 0.09 0.03 0.03 <0.0006 | <0.0006 0.197 0.233 <0.0006 <1 <1 <1
Calcium mg/l Ca 200 89.33 73.45 862 110 110 90 110 100 93 85 81 1412 78.7
C.0D. mg/l 02 - -
Chloride mgll CI 250 30 37 60 39 54 45 37 47 42 38 34 35 384 402 32.7 37.73 343 36.4 32.1 247
Chromium g/t 50 30 37.5 77 <05 83 25 4 72 17 57 57 8.1 8.1 0.012 0.01 5.297 <214 0.006 5.995 4.591 5
Cobalt [ught <05 <05 <05 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
Coliform Bacteria (No/100 ml) 0 62 83
Conductivity uSicm @ 25 2500 1000 1875 688 645 613 611 590 601 742 702 884 782 620 870 706 660 597 589 706 694 550 846 628 534 526 591
Copper g/l 2000 30 1500 06 0.9 <05 33 1.6 <10 32 <10 <1.0 <10 <1.0 2634 1
Cyanide mg/l 0.05 10 <0.05 <0.05 <5 <5
D.O. % Saturation 19 31 36 34 24 28 20 22 69 52 7.38 7.58 75 56 54 55 60
E_Coli No/100 mI 0 0 0
[Fluoride [mgn 0.8 1000 0.17 <020 0.22 013
g/l 200 200 <10 16.8 <10 21 <10.0 10 <100 <10.0 65 <10.0 13 <0.23 <023 1129 509.8 <0.23 13.05 13.28 27
g/t 25 10 18.75 <05 <05 <05 <1.0 <1.0 <10 <1.0 <10 <1.0 <10 <1.0 <0.006 | <0.006 1347 0.966 <0.006 <1 <1 <1
mg/l Mg 50 11.33 4.74 10.48 15 15 12 15 14 13 1 11 15.63 10.1
g/t 50 50 15.3 <1 1.7 490 75 7 410 51 32 <5.0 <5.0 0.055 0.041 89.46 164.7 0.007 8.706 7.905 1
g/l 1 1 075 nm nm nm <0.050 <0.020 <0.04 <0.04
ugll 35 <05 <05 <05 <1.0 <10 <1.0 <1.0 <1.0 <10 <10 <1.0
g/l 20 20 15 33 2 24 23 85 14 24 57 42 <1.0 <1.0 0.006 <0.003 2.727 4.82 <0.003 3.166 2.916 1
mg/IN 8.9 71 6.93 3.86 6.34 8.13 7.29 64
mg/l N 0.5 0.1 0.375 0016 <0002 | <0.002 0.643 <0.004 0.01 0.004 0.005 0.006 <0.004 <0.004 0.33 0.51 0.002 <0.002 <0.05 <0.01 <001 | <0.007
mg/l P 30 0.032 0.027 0.005 0.04
pH 6.5-9.5 7.2 72 71 7.3 74 71 74 72 7.4 71 71 74 72 71 74 7.4 714 7.16 7 7 6.95 7.2 7.2 7
Phenol mg/l 0.0005 <0.002 <0.002_| <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <0.50 <050 <0.10 <0.10 <041 <0.10
Potassium mg/l 5 3.87 25 3.45 11 8 3.9 9.1 56 4.7 3.1 3.1 4.64 3.86 2.869 1.182 29 3.416 2.987 3
Depth 'm_ 239 259 253 276 281 271 18 26 223 251 2 254 258 2% 268 264
Selenium g/l 10 <05 <05 <05 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0
Silver g/t
Sodium mg/l 200 150 150 19.42 3143 17.64 33 30 21 30 25 23 18 19 22 231 204 21.46 175 19.07 18.12 16.9
i g/t 108.87 94.35 109.61 220 160 120 220 150 130 100 110 265.5 107
Sulphate |mgii S04 250 200 187.5 296 19 - - 49.33 17
Solids mg/l - - 341
Temp °c 126 122 202 14.8 105 14 9.9 nm 10.3 123 10.9 124 6.5 12 1.1 113 15.9 15.6 14.8 128 127 127 12.1
Thallium g/t 0.22 <01 0.13 24 <10 <10 2 <10 <10 <10 <1.0
Time sampled 12:30 12:15 11:45 12:30 11:45 11:50 11:20 13 12:00 11:50 12:15 11:40 11:40 11:45 13:50 13:15
Tin (ng/l) uglt
T.0C. mgll NAC 19 38 174 1.7 25 22 <15 1.7 <15 <15 <1 <1 0.56 3.77 1.56 0.5
T.ON 'm_gll N NAC 5.96 0.23 4.89 1 83 73 92 83 7.8 6.6 6.2 9.2 8.6 1.96 6.34 64
Total S Solids mg/l 457
Uranium g/t 1.03 0.24 1.04 <1.0 12 1 <1.0 1.2 1.2 1 <1.0 4.446 1
Vanadium g/l 0.58 <05 0.77 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 2226 1
ugll 100 6.2 5.1 53 25 9 6.3 20 76 16 32 9.9 <0018 | <0.018 18.19 131 <0.018 16.27 15.24 3
1813 10.13 13.83 11.03 10.13 10.73 10.33 1013 9.33 973




| Drogheda Landfill Site Groundwater Quality
honihring Point: BHGA
Date Collected DWR IGV___ | 2010 GW Regs | 08-May-13 | 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 [19-Nov-13| 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 | 18-Nov-14 | 24-Feb-15| 14-Apr-15_| 08-Sep-15| 17-Nov-15 31-Mar-16 29-Jun-16 29-Sep-16 16-Dec-16 15-Mar-17. 14-JunA7_| 27-Sep-17_| 14-Dec-17
Alkalinity mg/l CaCO3 198 163 17133 17
Aluminium ug/ 200 200 150 <5 25. <5 <5 5 <10 <10 <10.0 10 <10.0 <10.0 <10.0 <10.0 <10.0 <100 14
Ammonia mg/l N 023 mg/iN_| 011 mgiiN 0475 < < <0.03 <0.03 0.8 0.0 <0.020 0022 <0020 <0.020 <0020 <0020 <0.020 <0.020 <0.020 <0.11 <01 <001 <0.01 <041 <01 <0.1 <0.02
Antimony ug 5 <0. <0. <05 <05 < <1 <1 <10 <10 <10 <10 <10 <10 <10
Arsenic ug 10 75 <0. <0. <05 <05 < <1 <1 <10 <10 <1.0 <1.0 <10 <1.0 <10
arium ug) 100 3! 33 6 6 6 385 395 41 40 3 5 3 38 38 0041 0.043 3259 3969 0.036 37.97 36.58 34
eryllium ug <0. <0. <05 <05 <05 <1 <1 <10 <10 <1.0 <10 <1.0 <1.0 <10
.0.0. mg/l 02 - -
oron g/ 1000 1000 750 27.1 349 423 423 ) 494 559 37 37 48 46 42 46 33 33 36 84
admium g/ 5 5 375 <01 <0.1 <0.1 <01 <01 <01 <0.1 <0.020 <0.020 0.02 <0.020 <0.020 002 <0.020 <0.020 <0.0006 <0.0006 <0.09 <0.09 <0.0006 <1 <1 <1
alcium mg/l Ca 200 67.47 70.84 69.16 69.16 66.69 66.58 64.84 68 71 67 64 68 65 66 64 6359 533
C.OD. mg/l 02 - -
Chioride mg/l CI 250 30 16 17 23 23 27 38 ) 22 20 27 26 21 22 17 20 204 196 2113 2 241 378 368 345
Chromium 1g 50 30 375 08 07 1 1 12 <1 18 15 <10 <10 <10 1.3 <10 <10 13 <0.002 <0.002 <0.68 <214 <0.002 <3 <3 <3
Cobalt g/ <05 <05 <05 <05 <05 <1 <1 <10 <10 <10 <1.0 <1.0 <1.0 <10 <10
oliform Bacteria No/100 ml) [ 5 1
uSicm @ 25 2500 1000 1875 423 415 419 419 611 438 463 485 424 423 428 428 407 409 405 208 432 426 376 394 436 399 408 397
opper g/t 2000 30 1500 06 13 05 05 07 <1 12 66 <10 <10 <10 <10 <10 <10 19 0761 1
yanide mgi! 0.05 10 <0.05 <0.05 <s <5
.0. % Saturation 54 54 65 73 6 72 80 74 72 78 81 855 826 82 78 81 80 80
= Coli No/100 ml [ 0
luoride mgl 08 1000 021 <020 021 0.1
iron g/ 200 200 <10 929 <1 <1 <1 155 101 <10.0 <10.0 <10.0 15 <10.0 10 <10.0 <100 <023 <023 112.2 78.18 <023 8343 7.358 126
Lead g 25 1 18.75 <05 2.1 <0. <0 <0 <1 <1 <10 <10 <10 <10 <10 <10 <10 <10 <0.006 <0.006 1281 03875 <0.006 <1 <1 2
Magnesium mg/l Mg 5 268 279 26 26 25 276 268 26 28 27 25 27 28 24 25 293 17
Manganese 1g 50 5 1 17 1. 1 1 <5 <5 <50 <50 <50 <50 <50 <50 <50 7.2 0.009 0.006 7.602 12.56 <0.007 <1 <1 28
rou g/ 1 075 nm nm nm nm nm nm nm <0.050 <0.020 <0.04 <0.04
g 35 <05 <05 <05 <05 <05 <1 <1 <10 <10 <10 <10 <10 <10 <10 <10
Nickel g/ 20 2 15 13 2.1 06 06 13 ] 15 <10 <10 <10 <10 <10 <10 <10 <10 <0.003 <0.003 <0374 0706 0.005 2028 1985 1
Nitrate mg/l N 07 <07 05 038 1.76 025 022 <011
Nitrite mg/l N 05 [X] 0375 <0002 | <0.002 | <0.002 | <0002 0002 | <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 0.002 <0.002 <005 <0.01 <001 <0.007
o-Phosphate mgil P 30 0028 <0010 001 0.01
H 65-9.5 76 76 73 76 76 74 7.8 76 7.7 7.7 76 76 77 7.8 751 7.48 73 7.6 771 7.7 76 7.6
Phenol mgl 0.0005 <0.002 <0.002 <0.002_| <0.002 nm <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0025 <050 <0.50 <0.10 <0.10 <01 <0.10
[Potassium mg/l 5 1.23 111 1.54 1.41 13 1 096 086 091 13 076 0388 062 05 0635 0684 069 0802 0788 08
[Sampling Depth m 284 296 276 286 292 287 281 289 29 286 284 285 29 2838
Selenium g/ 10 <05 <05 <05 <1 <1 <10 <10 <10 <10 <10 <10 <10 <10
Silver g
Sodium mgll 200 150 150 11.86 14.56 15.87 15.87 16.44 18.56 19.86 14 15 18 16 15 17 13 1 12.9 116 1542 1517 123 2026 2069 181
trontium 1g 8859 9225 88.38 86.38 9363 8941 91.79 of 87 88 86 86 89 83 89 92.96 80
ulphate mg/l S04 250 200 1875 119 14 - - 12.25 13
Suspended Solids mgl - - 228
emp c 104 106 138 138 148 ] 10 83 101 104 [ 109 98 105 107 103 155 145 145 131 13 128 12
[Thallium g/t <01 <01 <01 <01 <01 <1 <1 <10 <10 <10 <10 <10 <10 <10 <10
Time sampled 10:50 1025 11:20 11:20 12:30 11:20 12:10 10:45 945 10:15 1005 10:50 10:15 11:00 10:45 10:20
[Tin (ue/I) g
0.C. mgit NAC <15 <15 25 <15 <15 34 15 <15 18 <15 32 <1 <1 056 304 <1 06
X mg/l N NAC 1.25 1.04 078 078 151 059 03 072 067 076 07 076 085 075 076 07 <07 252 176 <029
otal S Solids gt 117
um 1g 039 047 039 039 044 <1 <1 <10 <10 <10 <10 <10 <10 <10 <10 <042 <1
/anadium g/ <05 <05 <05 <05 052 <1 <1 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <10 0224 1
[Zinc g 100 86 136 44 44 18.7 297 7.2 16 87 51 15 64 74 91 11 <0018 <0.018 11.04 6251 <0018 1314 1216 7
Water Level m OD 35.951 7.551 7151 6351 8351 6751 7.251 7.851 7.051 6.951 7.351 7.551 7.451 6.951 7.151

D.0. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.

Barium, Cadmium, Chromium, Iron, Lead, Mangan:

e, Nickel and Zinc were measured in mg/l instead of ug/l_due to a change in laboratory for laboratory analysis.

[Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality
Monitoring Point: BH7A
Date Collected DWR IGV 2010 GW Regs | 08-May-13 | 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 | 19-Nov-13 | 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 |18-Nov-14| 24-Feb-15 | 14-Apr-15 | 08-Sep-15 [17-Nov-15| 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 | 27-Sep-17 | 14-Dec-17
Alkalinity mg/l CaCO3 158 140 65.82 128
ini ug/l 200 200 150 29.4 59.5 <10.0 <10.0 11 <10.0 <10.0 <10.0 <10.0 <10.0 18
Ammonia mg/IN 0.23 mg/IN 0.11 mg/IN 0.175 <0.03 <0.03 <0.03 <0.03 <0.03 0.06 <0.020 <0.020 <0.020 <0.020 0.026 0.024 <0.020 <0.020 <0.020 <0.020 <0.11 <0.11 <0.01 <0.01 <0.11 <0.1 <0.1 0.05
Antimony ug/l 5 0.95 1.16 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0
Arsenic ug/l 10 7.5 44.61 47.05 <1.0 8.2 15 15 8.2 6.7 9.8 6
Barium ug/l 100 10.3 8.4 41 30 24 28 31 28 29 32 0.029 0.03 15.35 18.42 0.025 17.03 16.51 22
Beryllium ug/l <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
B.O.D. mg/l 02 - -
Boron Mg/l 1000 1000 750 26.2 336 37 53 60 55 49 50 60 65 41.73 48
Cadmium Mg/l 5 5 3.75 0.2 0.1 <0.020 0.03 0.05 0.04 0.03 0.03 0.02 0.03 <0.0006 | <0.0006 <0.09 <0.09 <0.0006 <1 <1 <1
Calcium mg/l Ca 200 13.39 12.16 68 75 46 56 62 60 46 58 27.38 27.6
C.0.D. mg/l 02 - -
Chloride mg/l CI 250 30 67 60 22 23 27 27 20 17 17 18 16.7 15.5 28.94 32.77 24.4 35.4 24.8 317
Chromium Mg/l 50 30 37.5 24.7 246 1.5 6.7 12 8.7 6.1 5.3 8.3 7.8 0.007 0.006 14.58 16.59 0.01 15.77 12.87 19
Cobalt Mg/l <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Coliform Bacteria (No/100 ml ) 0 236 980
C pS/cm @ 25 2500 1000 1875 561 565 627 621 606 595 451 454 424 539 471 540 468 442 439 511 470 451 416 446 521 498 512 505
Copper Mg/l 2000 30 1500 1 14 6.6 29 23 3.8 27 21 26 33 2.342 1
Cyanide mg/l 0.05 10 <0.05 <0.05 <5 <5
D.O. % 50 57 73 85 82 91 92 84 92 92 89 8.52 90 82 80 80 78
[E_Coli No/100 ml 0 1 0
Fluoride mg/l 0.8 1000 0.22 <0.20 0.41 0.31
Iron Mg/l 200 200 <10 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <0.23 <0.23 71.26 152.2 <0.23 10.4 12.8 22
Lead Mg/l 25 10 18.75 <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.006 <0.006 0.808 1749 <0.006 <1 <1 <1
M: mg/l Mg 50 1.59 21 26 9.6 7.6 8.6 8.8 8.6 9.1 13 4.146 5.2
M: Mg/l 50 50 <1 <1 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 0.01 0.011 10.18 20.78 <0.007 1514 1.598 6
Mercury Hgl/l 1 1 0.75 nm nm <0.050 <0.020 <0.04 <0.04
| Mg/l 35 63.9 70 <1.0 76 22 16 9.2 6.8 10 9.1
Nickel Mg/l 20 20 15 13 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.003 <0.003 1.466 0.843 <0.003 1.071 1.15 <1
Nitrate mg/l N <0.7 <0.7 0.48 0.93 0.79 0.45 0.29 0.24
Nitrite mg/IN 0.5 0.1 0.375 <0.002 <0.002 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 0.002 <0.002 <0.05 <0.01 <0.01 <0.007
o-Phosphate mg/l P 30 <0.010 <0.010 0.032 0.03
pH 6.5-9.5 8 79 9.1 9.5 9.7 9.5 7.8 7.6 7.8 79 8 8.1 8.3 8.1 79 8.2 7.84 7.6 7.6 7.9 8.21 8.5 8.1 8.5
Phenol mg/l 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <0.50 <0.50 <0.10 <0.10 <041 <0.10
Potassium mg/l 5 124.56 113.3 1.3 23 39 33 21 16 30 22 154 1.4 46.36 64.21 34.1 80.7 35.8 84.1
Depth m 8.7 9.2 9.3 10.2 13.1 9.8 10.3 9.1 28.1 9.4 12.3 "7 8.4 8 12 10.9
Mg/l 10 109 100 <1.0 86 100 110 68 62 n 110
Silver g/l
Sodium mg/l 200 150 150 18.09 16.66 14 " 10 " 9.8 9.1 74 8.3 713 7.56 125 14.22 9.73 13.69 129 13.2
Strontium Mg/l 267.75 47.14 91 230 150 210 210 210 170 190 106.9 111
Sulphate mg/l SO4 250 200 187.5 89.8 64 - - 86.82 81
Solids mg/l - - 329
Temp °C nm 1.4 19.5 14.6 10.6 14 9.6 nm 10.1 10.7 10.8 15.8 9.8 11.5 11.6 103 15.8 14.5 14.2 126 12.8 12.6 1.9
Thallium Mg/l <0.1 <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Time sampled 12:10 11:50 12:35 12:00 12:30 12:35 14:25 12:30 9:45 12:30 11:45 12:40 12:06 11:15 13:06 12:40
Tin (ug/l) ug/l
T.0.C. mg/l NAC 18 23 <1.5 23 4.5 4.1 3.6 23 3.3 33 <1 <1 1.05 3.56 33 16
T.O.N mg/IN NAC 0.9 0.79 0.72 <0.20 0.36 0.36 0.25 0.25 0.44 <0.20 <0.7 <0.7 2.52 0.79 <0.29
Total S Solids mg/l 310
Uranium Mg/l 0.36 0.3 <1.0 1.5 <1.0 13 1.4 1.4 1 14 <0.42 1
Vanadium Mg/l 41 44.47 <1.0 2 7.4 5 2 1.7 3.5 2.6 19.32 8
Zinc Mg/l 100 13 58 16 4.4 26 13 6.4 24 27 5.7 <0.018 <0.018 7.562 8.449 <0.018 44.85 43.56 6
Water Level m OD 25.172 16.472 15.972 15.872 12.072 14.872 16.072 15.772 12.872 13.472 16.772 17.172 13.172 14.272
D.0. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.
Barium, Cadmium, Chromium, Iron, Lead, Manganese, Nickel and Zinc were measured in mg/l instead of ug/l due to a change in laboratory for laboratory analysis.
Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality
Monitoring Point: BHBA
Date Collected DWR IGV 2010 GW Regs | 08-May-13 | 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 | 19-Nov-13 | 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 |18-Nov-14| 24-Feb-15 | 14-Apr-15 | 08-Sep-15 | 17-Nov-15| 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 |27-Sep-17 | 14-Dec-17
Alkalinity mg/l CaCO3 202 219 172.61 208
ini ug/l 200 200 150 <5 <5 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 37
[Ammonia mg/I N 0.23 mg/IN 0.11 mg/IN 0.175 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.11 <0.11 <0.01 <0.01 <0.11 <0.1 <0.1 0.06
Antimony ug/l 5 <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Arsenic ug/l 10 7.5 <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Barium ug/l 100 18.4 20.9 18 17 19 18 18 18 19 18 0.018 0.021 17.72 21.44 0.02 19.99 15.6 16
Beryllium ug/l <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
B.0.D. mg/l 02 - -
Boron g/l 1000 1000 750 55.1 78.7 23 26 41 27 23 24 49 26 73.79 45
Cadmium g/l 5 5 3.75 <0.1 <0.1 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.0006 <0.0006 <0.09 <0.09 <0.0006 <1 <1 <1
Calcium mg/l Ca 200 77.41 76.42 84 85 78 84 81 m 75 76 75.47 64.9
C.0.D. mg/l 02 - -
Chloride mg/l CI 250 30 53 55 16 17 41 16 19 18 43 15 222 22.6 42.69 39.71 23.1 38.1 25.8 23.1
Chromium g/l 50 30 375 1.1 12 22 <1.0 <1.0 14 1.6 1.1 1 15 <0.002 <0.002 0.851 <2.14 <0.002 <3 <3 <3
Cobalt g/l <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Coliform Bacteria (No/100 ml) 0 9 5
C ivil pS/cm @ 25 2500 1000 1875 491 510 524 528 539 549 492 497 471 464 507 488 451 452 493 449 488 474 424 430 474 375 418 420
Copper g/l 2000 30 1500 <0.5 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.076 <1
Cyanide mgl/l 0.05 10 <0.05 <0.05 <5 <5
D.O. % { 56 49 90 84 74 93 91 87 62 94 8.88 8.45 85 91 88 85 80
E_Coli [No/100 mi 0 0 0
Fluoride mg/l 0.8 1000 <0.150 <0.20 0.13 0.29
Iron g/l 200 200 <10 171 22 <10.0 32 50 <10.0 <10.0 <10.0 <10.0 <0.23 <0.23 102.7 249.2 <0.23 12.97 11.57 55
Lead g/l 25 10 18.75 <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.006 <0.006 4.55 4771 <0.006 <1 <1 1
L i mg/l Mg 50 3.2 372 4 4.1 4.1 4.1 3.8 3.8 28 37 3.633 3.2
L g/l 50 50 14 1.9 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 0.012 0.02 22.18 63.67 <0.007 2.269 2.58 13
Mercury pg/l 1 1 0.75 nm nm <0.050 <0.020 <0.04 <0.04
g/l 35 2 0.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Nickel g/l 20 20 15 <0.5 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.003 <0.003 2.142 2.466 0.005 2.159 1.58 1
Nitrate mg/l N <0.7 <0.7 0.17 0.4 0.71 1.43 1.25 0.16
Nitrite mg/I N 0.5 0.1 0.375 <0.002 <0.002 0.005 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 <0.002 <0.002 <0.05 0.039 0.05 <0.007
o-Phosphate mg/l P 30 <0.010 <0.010 <0.005 0.009
pH 6.5-95 74 75 75 7.6 75 75 74 75 7.3 75 75 74 74 7.5 7.6 7.8 7.33 7.26 74 7.6 7.42 7.6 78 75
Phenol mg/l 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <0.50 <0.50 <0.10 <0.10 <01 <0.10
Potassium mg/l 5 0.87 173 0.65 0.41 0.93 0.32 0.34 0.37 0.63 0.42 <0.18 <0.18 0.727 1.162 0.88 1.48 0.89 0.9
ing Depth m 28.7 29.1 29.7 293 296 28.2 28.9 29.2 26.9 28.7 29.1 246 29 29 29 29.2
it g/l 10 <0.5 <0.5 1 <1.0 <1.0 12 1.1 <1.0 <1.0 <1.0
[silver ug/l
Sodium mg/l 200 150 150 23.65 27.8 1 12 23 9.9 11 12 21 11 10.3 9.51 25.93 26.03 14.4 20.7 15.81 11.6
Strontium g/l 85.5 91.66 91 88 90 95 87 89 78 88 79.37 72
Sulphate mg/l S04 250 200 187.5 8.7 7 - - 11.5 10
Solids mg/l - - 252
Temp °C 10.5 10.4 12.4 1.9 10.4 " 9.9 8.4 10.3 10.7 10.8 10.8 10.1 10.6 10.9 10.3 15.4 16.2 14.3 122 12,5 12.2 1.9
Thallium g/l <0.1 0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
 Time sampled 11:10 10:40 11:50 10:55 11:20 11:40 12:40 11:10 10:10 10:45 10:20 11:15 10:40 11:20 11:06 10:40
Tin (ug/1) Hg/l
T.0.C. mg/l NAC 1.8 2.4 <1.5 <15 3.4 22 <15 <15 1.9 <15 <1 <1 1.02 3.26 11 0.6
T.O.N mg/I N NAC 0.12 0.27 0.44 0.2 <0.20 0.34 0.21 0.27 0.25 0.29 <0.7 <0.7 224 0.71 <0.29
Total S Solids mg/l 245
Uranium g/l 0.25 0.27 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.42 <1
i g/l <0.5 <0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.463 <1
Zinc g/l 100 14.6 12.3 4.2 4.2 4.5 " 22 4.8 3.6 75 <0.018 <0.018 19.55 8.579 <0.018 17.34 17.24 <1
[Water Level m OD 36.151 7.451 7.051 6.451 6.551 7.251 6.951 9.251 7.451 7.051 11.551 7.151 7.151 7.151 6.951
D.O. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.
Barium, Cadmium, Chromium, Iron, Lead, Manganese, Nickel and Zinc were measured in mg/l instead of ug/l due to a change in laboratory for laboratory analysis.
Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.




Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.

Drogheda Landfill Site Groundwater Quality
Monitoring Point: BH9A
Date Collected DWR IGV 2010 GW Regs | 08-May-13 | 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 | 19-Nov-13 | 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 | 18-Nov-14 | 24-Feb-15 | 14-Apr-15 | 08-Sep-15 | 17-Nov-15 | 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 |27-Sep-17|14-Dec-17
Alkalinity mg/l CaCO3 246 269 179.96 286
ini ug/l 200 200 150 <5 18.7 <5 <5 <5 <5 <10 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 60
[Ammonia mg/I N 0.23 mg/IN 0.11 mg/IN 0.175 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.020 0.026 <0.020 0.06 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.11 <0.11 <0.01 <0.01 <0.11 <0.1 <0.1 <0.02
Antimony ug/l 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 3.5 <1.0 <1.0 <1.0
Arsenic ug/l 10 7.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Barium ug/l 100 24.2 27.9 282 26.8 27.9 28.6 29.2 28.6 27 25 28 25 26 27 26 29 0.025 0.025 34.21 30.76 0.032 21.24 20.18 28
Beryllium ug/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
B.0.D. mg/l 02 - -
Boron g/l 1000 1000 750 30.6 69.5 112.2 108.5 117.3 109 86.8 78.8 26 29 57 28 28 31 73 51 49.36 62
Cadmium g/l 5 5 3.75 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.02 <0.02 0.02 <0.020 0.02 <0.020 0.02 <0.020 <0.020 <0.020 <0.0006 <0.0006 0.134 <0.09 <0.0006 <1 <1 <1
Calcium mg/l Ca 200 97.02 94.68 80.88 75.04 73.45 82.83 86.84 89.65 110 110 100 100 100 100 90 95 69.1 98.8
C.0.D. mg/l 02 - -
Chloride mg/l CI 250 30 23 38 54 56 60 57 48 42 19 19 35 23 19 20 41 34 15.4 16.8 37.92 32.01 29.1 1.7 35.8 26.1
Chromium g/l 50 30 375 1 0.7 1 <0.5 <0.5 1.9 <1 2 22 <1.0 <1.0 13 1.7 1.2 <1.0 1.6 <0.002 <0.002 0.913 <2.14 <0.002 <3 <3 <3
Cobalt g/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Coliform Bacteria (No/100 ml) 0 0 3
C if pS/cm @ 25 2500 1000 1875 561 569 573 580 590 602 608 603 567 563 579 572 546 557 567 575 570 512 498 407 607 512 489 531
Copper g/l 2000 30 1500 0.5 1 0.7 0.8 0.9 0.6 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 28 <1.0 <1.0 1.058 2
Cyanide mg/l 0.05 10 <0.05 <0.05 <5 <5
D.O. % { 26 24 61 50 43 79 56 59 35 56 7.93 8.01 79 68 65 60 70
E_Coli [No/100 mi 0 0 0
Fluoride mg/l 0.8 1000 <0.150 <0.20 0.18 0.08
Iron g/l 200 200 <10 34.5 <10 <10 16.8 <10 <10 <10 26 <10.0 il <10.0 <10.0 <10.0 <10.0 <10.0 <0.23 <0.23 3173 328.2 <0.23 13.56 12.54 62
Lead g/l 25 10 18.75 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.006 <0.006 5.699 4.179 <0.006 <1 <1 1
L i mg/l Mg 50 4.28 4.88 5.16 4.78 4.74 4.9 4.89 5.03 4.3 4.5 4.9 4.1 4.6 4.5 4.4 4.3 3.228 4.3
L g/l 50 50 <1 13 <1 <1 <1 <1 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 0.014 0.015 165.1 42.38 0.058 1.503 1.14 30
Mercury pg/l 1 1 0.75 nm nm nm nm nm nm nm nm <0.050 <0.04 <0.04
g/l 35 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 4.7 <1.0 <1.0 <1.0
Nickel g/l 20 20 15 1.1 24 1.7 25 2 1.9 1.6 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.003 <0.003 6.92 1.483 0.004 2.224 215 1
Nitrate mg/IN <0.7 <0.7 <0.110 0.5 141 <0.11 <0.11 <0.11
Nitrite mg/I N 0.5 0.1 0.375 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 <0.002 <0.002 <0.05 <0.01 <0.01 <0.007
o-Phosphate mg/l P 30 0.012 <0.010 0.006 0.01
pH 6.5-95 7.2 7.3 74 75 74 7.4 73 7.2 71 7.2 7.3 7.2 7.3 7.2 7.4 7.3 7.21 7.18 7.2 7.6 7.13 7.3 72 7.2
Phenol mg/l 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <0.50 <0.50 <0.10 <0.10 0.18 <0.10
Potassium mg/l 5 1.08 1.31 245 25 2.55 2 1.81 0.64 0.97 1.1 0.39 0.59 0.67 1.1 1 0.39 0.86 1.047 0.964 0.91 1.272 1.146 1
Depth m 27 274 28.7 275 28.1 271 275 28 252 27 254 284 28.9 26 26.1 26.2
it g/l 10 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
[silver ugll
Sodium mg/l 200 150 150 10.29 21.46 31.21 30.46 31.43 30.16 24.85 21.42 8.3 9.7 18 8.1 9.5 10 21 17 9.02 8.78 22.75 21 13.3 229 21.56 13.7
Strontium g/l 110.48 110.3 99.91 103.42 94.35 107.75 109.47 107.5 120 110 120 120 110 120 100 120 85.85 102
Sulphate mg/l S04 250 200 187.5 49 5 - - 11.59 7
Solids mg/l - - 310
Temp °C 10.5 10.6 11.8 12.3 10.5 " 9.7 8.7 10.3 10.6 10.8 10.6 10 10.6 10.9 104 15.6 14.8 14.6 121 12.2 12.4 12
Thallium g/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
 Time sampled 11:30 11:05 12:10 11:15 11:45 12.05 13:00 11:35 10:30 11:15 10:45 11:35 11:05 11:45 11:45 10:55
Tin (ug/1) [
T.0.C. mg/l NAC 1.6 2.3 <1.5 <15 24 <15 <15 1.6 3 <1.5 <1 <1 0.97 3.42 219 0.6
T.O.N mg/I N NAC 0.08 <0.08 <0.08 0.16 0.23 <0.08 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.25 <0.20 <0.20 <0.7 <0.7 14 141 <0.29
Total S Solids mg/l 250
Uranium g/l 0.25 0.27 0.23 0.24 0.24 0.24 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.42 <1
i g/l <0.5 <0.5 <0.5 <0.5 <0.5 0.51 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.414 1
Zinc g/l 100 4.4 35 27 4.2 5.1 7.6 212 5.6 5.1 4 59 8.8 1.8 3.7 4.6 13 <0.018 <0.018 27.02 8.899 <0.018 12.74 13.28 6
Water Level m OD 34.34?' 7.345 6.945 5.645 6.245 6.845 6.345 9.145 7.345 8.945 5.945 5.445 8.345 8.245 8.145
D.O. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.

Barium, Cadmium, Chromium, Iron, Lead, Manganese, Nickel and Zinc were measured in mg/l instead of ug/l due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality
[Monitoring Point: BH10A
Date Collected DWR 1GV 2010 GW Regs | 08-May-13 [11-Jun-13] 23-Jul-13 | 07-Aug-13 [ 17-Sep-13 | 08-Oct-13 ] 19-Nov-13[ 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 | 18-Nov-14] 24-Feb-15 | 14-Apr-15] 08-Sep-15 | 17-Nov-15 | 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 |27-Sep-17]14-Dec-17
Alkalinity mgll CaC0O3 142 141 17753 158
ini '@ 200 200 150 6.6 200.3 103 6.3 133 11.9 14 <10 1 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 1193
Ammonia mg/l N 0.23mg/iN_| 011mgiN 0175 <0.03 <003 <003 015 0.05 <003 | <0.020 0.049 <0.020 0.028 <0020 | <0020 | <0.020 | <0020 | <0.020 <0.020 <0.11 <011 <0.01 <0.01 <011 0.156 0.126 0.02
Antimony ug/l 5 <05 <05 <05 <05 <05 <05 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10
Arsenic ug/t 10 75 063 1.23 1.78 245 156 1.25 <1 <1 <1.0 <1.0 <1.0 <10 <1.0 <1.0 11 <1.0
Barium ug/l 100 473 53.9 58.7 65.7 58.6 63.3 68.6 723 22 47 57 47 49 60 2 33 0.041 0.045 44.73 357 0.074 36.34 335 154
Beryllium ug/t <05 <05 <05 <05 <05 <05 <1 <1 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10 <1.0
B.O.D. mg/l 02 - -
Boron g/l 1000 1000 750 1721 1918 206.4 1936 194.7 204.2 1916 186.9 33 120 190 150 130 160 170 160 38.88 137
Cadmium 'ﬂ 5 5 375 <01 <01 <01 <01 <01 <01 <01 <01 <0.020 <0.020 0.02 <0020 | <0020 | <0.020 | <0.020 <0.020 <0.0006 <0.0006 <0.09 <0.09 0.0007 <1 <1 1
Calcium mgll Ca 200 4182 4375 4268 40.85 38.97 415 4265 4238 a7 51 41 39 a7 46 21 23 6633 459
C.0D. lm_gll 02 - -
Chioride mgll CI 250 30 70 72 74 75 76 75 71 72 20 45 69 58 55 59 63 60 515 372 54.09 2657 512 518 398 454
Chromium lug_ll 50 30 375 <05 0.6 05 <05 <05 0.7 <1 <1 38 16 <1.0 <1.0 12 <1.0 <1.0 <1.0 <0.002 <0.002 <0.68 <214 <0.002 <3 <3 <3
Cobalt g/l <05 <05 <05 <05 <05 <05 <1 <1 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <10 <1.0
Coliform Bacteria (No/100 ml) 0 93 23
Conductivity uSicm @ 25 2500 1000 1875 531 521 532 541 545 537 538 551 330 452 507 472 456 493 388 387 442 438 357 396 463 369 284 425
Copper ugll 2000 30 1500 25 25 72 13 1.9 1 13 12 <1.0 12 13 1.5 <1.0 16 13 1 1.759 17
Cyanide mgll 0.05 10 <005 <0.05 <5 <5
% i 13 30 87 62 46 66 71 51 63 64 8.36 8.39 84 70 72 70 70
No/100 ml 0 0 0
mgll 0.8 1000 0.19 <020 0.15 0.6
g/l 200 200 18 287.2 264 247 986 202 35 <10 13 <10.0 15 15 <10.0 17 <10.0 <10.0 <023 <023 200.9 550.1 0.93 58.82 38.46 1623
g/l 25 10 18.75 <05 0.9 <05 <05 11 <05 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.006 <0.006 0.956 5331 <0.006 <1 <1 4
mg/l Mg 50 9.04 10.17 1044 99 10.02 10.17 10.46 1058 34 73 10 85 82 9.3 82 83 3.098 7.9
g/l 50 50 2 56.2 255 926.7 741 81.7 484 202.8 <5.0 <50 1 <5.0 <5.0 <5.0 <5.0 <5.0 0.007 0.01 3264 3426 0.545 2212 238.7 1856
g/l 1 1 075 nm nm nm nm nm nm nm nm <0.050 <0.020 <0.04 <0.04
gl 35 <05 0.6 1 11 1 0.7 <1 <1 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <10
g/l 20 20 15 46 62 4 66 56 57 58 5 <1.0 26 39 32 25 35 36 3.1 0.01 0.016 4.397 0.91 0.009 6.06 48 16
mg/l N <0.7 <0.7 0.1 0.68 078 049 035 <011
mg/l N 05 01 0.375 <0002 | <0002 | 0.002 0.012 0009 | <0002 | <0004 | <0.004 <0.004 <0.004 <0004 | <0004 | <0.004 | <0.004 | <0.004 <0.004 <0.08 <0.08 0.002 <0.002 <0.05 <0.01 <001 | <0.007
mgll P 30 0.019 <0.010 0.0087 0.02
6.5-9.5 78 77 76 77 76 77 78 76 7.8 78 7.8 78 7.9 7.8 8.1 8.1 777 759 75 76 773 78 75 76
Phenol mgll 0.0005 <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 <0.002 <0.002 <0002 | <0.002 | <0002 | <0002 | <0.002 <0.025 <050 <050 <0.10 <0.10 0.18 <0.10
Potassium mgll 5 7.88 864 918 8.89 94 891 86 14 54 83 6.7 59 71 6.9 6.5 564 8.63 5.744 0.838 593 599 457 52
ing Depth 'm_ 25 253 269 26 259 17.9 18.2 255 239 251 247 242 257 259 259 26.1
Selenium g/l 10 <05 <05 <05 <05 <05 <05 <1 <1 15 <1.0 <1.0 <10 <1.0 <1.0 <10 <1.0
Silver g/l
Sodium mgll 200 150 150 39.01 43.05 4414 4245 4279 4354 4179 411 16 30 42 33 30 36 36 35 304 256 38.05 17.99 291 30.86 21.58 234
i g/l 10846 | 114.26 | 114.08 | 116.26 11336 | 12244 | 1183 120.41 87 110 120 110 110 120 81 82 88.83 126
Sulphate |mgi S04 250 200 187.5 24 23 - - 11.88 21
Solids mgll - - 238
Temp °C 96 146 201 18.9 16.3 159 107 838 86 89 16.6 105 6.1 91 16 123 16.3 16.1 15.7 126 124 122 118
Thallium g/l <01 <01 0.13 0.18 0.13 0.12 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10
Time sampled 11:45 11:25 12:30 11:35 12:00 12:20 13:15 11555 10:55 11:45 11:10 11555 11:30 12:10 12:20 11:15
Tin (ug/1) ug/l
T.O.C. mgll NAC 6.9 71 15 37 75 4.9 42 51 9.4 43 314 2.84 3.46 2.77 561 26
T.ON 'm_gll N NAC 03 031 0.09 0.09 0.22 028 0.29 <0.20 24 0.64 <0.20 <020 047 <020 <020 <0.20 <07 <07 <1.00 078 <029
Total S Solids mgll 239
Uranium g/l 043 044 031 0.26 03 028 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <042 <1
Vanadium g/l <05 078 <05 <05 <05 061 <1 <1 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <10 0336 4
Zinc lﬁ 100 ) 5 23 47 613 23 16.7 2 6.1 32 74 6.3 32 56 <1.0 19 <0018 <0018 1411 10.95 <0.018 13.68 1158 24
Water Level m OD | 32.776] 7776 7.476 5.876 6.876 14.576 7.276 8.876 7.676 8.076 8576 7.076 6.876 6.876 6.676
D.0. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.

Nickel and Zin were measured in mg/l instead of ug/l_due to a change in laboratory for laboratory analysis.

'Earlum, Cadmium, Chromium, Iron, Lead,

Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.




Drogheda Landfill Site Groundwater Quality
Monitoring Point: BH11A
Date Collected DWR IGV 2010 GW Regs | 08-May-13 | 11-Jun-13 | 23-Jul-13 | 07-Aug-13 | 17-Sep-13 | 08-Oct-13 | 19-Nov-13 | 03-Dec-13 | 18-Feb-14 | 08-Apr-14 | 09-Sep-14 | 18-Nov-14 | 24-Feb-15 | 14-Apr-15 | 08-Sep-15 | 17-Nov-15 | 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 | 27-Sep-17 | 14-Dec-17
Alkalinity mg/l CaCO3 222 225 209.11 236
ini ug/1 200 200 150 <5 28 <5 6.3 <5 <5 <10 <10 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 174
[Ammonia mg/I N 0.23 mg/IN 0.11 mg/IN 0.175 <0.03 <0.03 <0.03 0.15 <0.03 <0.03 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.022 <0.11 <0.11 <0.01 <0.01 <0.11 <0.1 <0.1 0.02
Antimony ug/1 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Arsenic ug/0 10 7.5 <0.5 <0.5 <0.5 245 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Barium ug/1 100 36.3 40.6 36.5 65.7 316 311 274 31.6 41 39 36 34 42 41 31 33 0.043 0.044 40.42 45.51 0.036 32.07 315 41
Beryllium ug/2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
B.0.D. mg/l 02 - -
Boron g/l 1000 1000 750 207.2 208.2 189.2 193.6 149.3 150.3 102.7 1731 170 190 170 80 160 170 100 71 74.36 99
Cadmium g/l 5 5 3.75 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.03 0.03 0.04 <0.020 0.03 0.03 0.02 0.03 <0.0006 <0.0006 <0.09 0.366 <0.0006 <1 <1 <1
Calcium mg/l Ca 200 96.47 107.97 101.55 40.85 85.98 89.87 81.77 81.41 87 96 84 78 93 80 7 73 89.16 69.3
C.0.D. mg/l 02 - -
Chloride mg/l CI 250 30 45 45 42 75 35 35 29 37 37 36 38 25 32 33 27 22 234 22.6 32.51 19.98 19.7 19.8 18.7 19.6
Chromium g/l 50 30 375 2 1.7 23 <0.5 2 26 29 37 26 21 16 29 24 1.9 23 28 <0.002 <0.002 1.314 2.447 0.003 <3 <3 41
Cobalt g/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Coliform Bacteria (No/100 ml ) 0 172 10
C ivil pS/cm @ 25 2500 1000 1875 942 938 892 541 833 812 744 788 804 838 776 687 736 742 681 617 686 629 664 559 650 572 565 584
Copper g/l 2000 30 1500 1 1.5 <0.5 13 0.8 <0.5 <1 1 1.4 <1.0 <1.0 22 <1.0 <1.0 <1.0 <1.0 7.612 4
Cyanide mgl/l 0.05 10 <0.05 <0.05 <5 <5
D.O. % { 37 55 53 38 55 72 38 33 45 65 84 8.05 78 62 60 62 62
E_Coli [No/100 mi 0 1 0
Fluoride mg/l 0.8 1000 0.15 <0.20 0.09 0.09
Iron g/l 200 200 <10 794 10.2 24.7 19.2 <10 <10 <10 <10.0 <10.0 <10.0 <10.0 <10.0 12 <10.0 <10.0 <0.23 <0.23 135.9 685 <0.23 21.79 20.59 377
Lead g/l 25 10 18.75 <0.5 0.8 <0.5 <0.5 <0.5 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.006 <0.006 1.55 7.052 <0.006 <1 <1 2
M: i mg/l Mg 50 32.65 30.7 32.08 9.9 29.72 27.85 28.43 28.66 29 26 27 23 26 25 24 22 27.53 20.5
M: g/l 50 50 <1 24.2 29 926.7 <1 <1 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 0.01 0.022 29.78 165.7 0.011 2.729 1.98 62
Mercury pg/l 1 1 0.75 nm nm nm nm nm nm nm nm <0.050 <0.020 <0.04 <0.04
g/l 35 <0.5 <0.5 1.1 11 0.6 <0.5 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Nickel g/l 20 20 15 21 23 <0.5 6.6 0.8 1.2 <1 13 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.003 <0.003 0.456 6.847 0.007 1.595 1.65 37
Nitrate mg/I N 1.5 1.8 1.92 1.4 0.69 1.09 1.12 1.05
Nitrite mg/I N 0.5 0.1 0.375 <0.002 <0.002 <0.002 0.012 <0.002 <0.002 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.08 <0.08 0.002 <0.002 <0.05 <0.01 <0.01 <0.007
o-Phosphate mg/l P 30 <0.010 <0.010 <0.005 <0.01
pH 6.5-95 75 75 75 7.7 75 75 75 75 75 75 7.5 76 75 76 7.7 7.6 7.73 7.52 7.3 7.6 7.47 7.5 7.5 7.5
Phenol mg/l 0.0005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.025 <0.50 <0.50 <0.10 <0.10 <041 <0.10
Potassium mg/l 5 25.32 24.15 23.03 18.62 18.71 14.33 20.84 22 24 20 10 19 20 14 9.9 " 12.75 16.05 10.53 9.56 11.29 10.59 9.4
ing Depth m 14.7 14 16 26 15 15.8 16.3 15.1 14 14.2 18.6 18.2 14.8 14.9 15 17
it g/l 10 0.9 0.9 1.1 <0.5 1.1 13 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 1 <1.0 <1.0
[siver ug/l
Sodium mg/l 200 150 150 32.72 36.08 32.35 4245 26.01 26.16 20.78 30.98 29 31 29 17 28 27 19 15 18.3 17.7 27.58 16.45 13.6 15.06 14.5 12.6
Strontium g/l 173.86 187.86 175.08 116.26 151.87 161.31 141.87 148.07 180 170 150 180 190 150 130 150 155.1 139
Sulphate mg/l S04 250 200 187.5 125.6 118 - - 77.07 85
Solids mg/l - - 377
Temp °C 13.5 13.4 14.7 18.9 13.5 13.8 13.2 9.2 13.3 13.7 14.4 13.6 13 13.6 13.7 13 17 16.2 15.5 12.8 12.6 12.6 1.9
Thallium g/l 0.33 0.33 0.23 0.18 0.19 0.17 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
 Time sampled 13:55 13:25 13:10 11:35 14:00 13:15 13:35 13:50 13:30 12:45 13:45 12:50 12:15 12:556 15:06 11:55
Tin (ug/1) Hg/l
T.0.C. mg/l NAC 27 29 25 27 4.1 124 26 3.1 3.1 3 1.08 1.56 1.72 3.85 225 13
T.O.N mg/I N NAC 241 1.59 1.91 0.09 1.31 1.32 1.6 21 25 26 22 0.98 1.9 23 1.2 0.92 15 1.8 2.52 0.69 1.05
Total S Solids mg/l 767
Uranium g/l 0.82 0.87 0.82 0.26 0.78 0.75 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.531 <1
i g/l <0.5 <0.5 <0.5 <0.5 <0.5 0.5 <1 113 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.81 1
Zinc g/l 100 26 7.2 3.8 4.7 7 5 17.3 6.2 6.6 17 5.4 6.4 59 4 3 8.8 <0.018 <0.018 12.62 22.92 <0.018 19.59 18.54 16
[Water Level m OD 21.715 7.015 7.715 5715 6.715 5415 6.615 7.715 7.515 3.115 3.515 6.915 6.815 6.715 4.715
D.O. is measured in mg/l instead of % in March and June of 2016 due to a change in laboratory for laboratory analysis.
Barium, Cadmium, Chromium, Iron, Lead, Manganese, Nickel and Zinc were measured in mg/l instead of ug/l due to a change in laboratory for laboratory analysis.
Phenol and Cyanide is measured in ug/l instead of mg/l due to a change in laboratory for laboratory analysis.
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Louth County Council
Drogheda Landfill Site (W0033-01)

Annual Environmental Report 2017

Appendix E

Surface Water Results

Ref: IBR1074
Status: Final
Date:  April 2018
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Drogheda Landfill Site Surfacewater Quality
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&= Drogheda Landfill Site Surfacewater Quality
Monitoring Point
swa
29-Apr-08 3-Jan-10]_27-Apr-10]_27-Jul-10] 19-Oct-10]_20-Jan-11] 12-Apr-11] 12-Jul-11 | 04-Oct-11] 17-Jan-12| 24-Apr-12]_25-Jul-12_| 09-Oct-12 | 31-Jan-13 | 16-Apr-13 | 23-Jul-13 | 08-Oct-13 08-Apr-14_| 09-Sep-14 | 18-Nov-14 | 24-Feb-15 | 14-Apr-15 | 08-Sep-15_| 17-Nov-15 | 31-Mar-16 | 29-Jun-16 | 29-Sep-16 | 16-Dec-16 | 15-Mar-17 | 14-Jun-17 | 27-5ep-17 | 14-Dec-17
Ikalinity mgi Cacos | 176 129 224 216 32 515
luminium ugi 32 28 19, i1 87 7 53 1 <100 6 <100 18 130 17 8
mmonia g/l N <003 004 | 004 | o010 <003 <003 | o007 <003 | <003 | 003 | 003 | <003 | <003 | 00 00: <0 <00 <0.03 < o <0.020 0,025 0.047 <0020 | <0020 0.025 0025 <01 <ot 0,089 0017 <ot <01 <01 004
ntimony ug <0 <0 <0, <0 <05 < < <10 <10 <10 <10 <10 <10 <10
rsenic. ug/ 07 07: 07 o. <05 < < <10 <10 <10 <10 <10 <10 <10
arium g/ <50 <50 <50 <50 516 358 364 536 379 365 | 273 38 24 34 a7 44 6 3 2 « 4 0 4 ] “ 57 0034 0,034 55.78 527 0.047 7864 6825 65
eryllium g/ < <o < < < < < <10 <10 <10 <10 <10 <10 <10
.0.0. g/l 02 <15 <20 | <15 | <15 <15 <15 <15 18 <15 <15 | <5 5 <1 < <1 < < < < < <10 <10 <10 <10 <10 <10 <10 153 155 <2 <2 15 <2 <2 <
oron ugh 3. 2 4. 5 2 2 2 2 23 3 8 2 2 36 )
admium luglt <0.10 <010 | <010 | <01 <01 <01 <01 <01 < <01 <01 <01 <0 < <01 < < < <01 0 005 002 0.8 003 <0.020 002 005 <0.0006 <0.0006 <0.0006 <1 < <t
alcium mg/l Ca 8592 8554 10417 63 10523 | 877 11296 12571 113,03 11232 3. 56.21 120 130 120 1 93 64 120 2
Cc.oD. mg/l 02 <10 31 23 2 13 20 12 611 3 2 13 23 6 36 16 <10 <10 <1 i <20 <20 <20 < <20 < <20 <25 <25 7 23 <25 14 15 14
Chioride mgh C1 0 10 12 14 20 17 1 15 7 13 15 2 6 9 i 14 15 1 [ 23 17 18 1 1 20 805 752 931 < 21 20
Chromium g/l < 24 37 2 26 <t <t <05 <5 <05 | <05 <05 | <05 <05 <05 4 <05 08 0 i1 15 <10 <10 <10 13 <10 12 <0.002 <0.002 <068 <214 <0002 <1 < <t
Cobalt Jugit <05 <05 <05 <05 <05 <05 <05 <10 <10 <10 <10 <10 <10 <10
oliform Bacteria (Noi100 mi)
uSicm @ 25 548 711 712 543 735 569 567 702 608 528 309 25 656 541 641 77 629 651 299 391 629 681 652 630 523 a2 402 679 489 472 88 546 829 779 687 923
opper Jugit 42 69 39 27 42 26 32 38 31 27 34 22 25 27 28 25 24 21 2 32 <
yanide gl
0. % Saturation | 92 76 60 102 59 104 17 ) 108 83 % 52 64 89 106 57 87 9 85 62 82 87 2 89 80 E) 94 87 864 875 ] 92 93 9 93
E_Coll No/100 mi
luoride mg/t
ron gt 841 1355 | 3859 | 791 <50 <50 256 244 <100 101 <10 <10 <10 12 <10 <10 21 <10 <10 <10 <100 <100 <100 <100 <100 <100 <100 <100 <023 <023 312 8301 <023 8216 756 =)
ead g/t < <1 < <1 <t <t <t <05 <5 <05 | <05 <05 | <05 <0 <05 <05 <05 <05 <05 <05 <10 <10 <10 <10 <10 <10 <10 <10 <0.006 <0.006 <0.006 <1 <1 <1
g/l Mg 654 745 851 839 859 8 1121 1098 819 876 726 672 81 11 10 81 65 76 94 1
Manganese g/ 25 22 6 56 <t 1 12 19 <t 15 <t 12 <50 <50 89 <50 <50 <0 <50 <50 629
Mercury ug/ <010 <0t <01 <0.05 om <005 m om om <005 om om <0.050 <0020
Molybdenum b 1 14 17 13 1 1 08 <10 14 18 <10 i1 13 <10 11
Nickel g/ <i < 3 12 23 15 6 19 <5 13 06 06 14 <0. <05 1 <05 11 13 11 <10 <10 <10 <10 <10 <10 <10 <10 <0.003 <0.003 0564 1167 0,005 152 123 2
Nitrate mg/l N <0.7 <07 263 374 517 047 046 078
Nitrite g/ N 001 0006 | 0003 | 0004 <0.002 <0002 | 0002 0004 | <0002 | 0002 | <0002 | 0029 | <0.002 0.003 <0002 | <0002 | <0002 002 <0004 | <0004 0.021 <0004 | <0004 | <0004 <0.004 <0004 <0.08 <0.08 0079 0009 <005 <001 <00t <0.006
o-Phosphate mg/l P 0.02 om 002 | 004 <0.02 <0.02 <0.02 0016 <0010 <0010 <007 <0.07 0035 0,081 <007 001 001 <001
H 83 81 79 82 78 81 8 81 81 81 84 8 81 X 79 78 78 83 8 78 77 78 77 82 82 82 78 8 802 76 i 788 7 79 73
Phenol mglt <001 003 om om <0015 |_<0015 om <0025 | <0013 | <0016 | <0016 | <0002 | <0025 | <0002 | <0.002 <0002 | <0002 | <0002 | <0002 | <0002 <0002 | <0002 | <0002 | <0002 | <0.002 <0.002 <0.025 <01 <010
[Potassium mgll 1165 7.09 62 1053 715 459 299 719 <25 439 962 1427 692 | 503 299 225 105 186 53 741 14 18 31 073 26 34 42 14 134 211 4262 a1 0.66 1.896 1468 <1
[Sampling Depth mg/l
Selenium gt <o <05 <05 <05 05 <05 <05 <10 <10 <10 <10 <10 <10 <10 <10
Em g/l <0 nm om om om
Sodium mgit 196 1259 1091 1048 1395 | 11 1179 1404 914 949 1026 9% 10 11 13 85 10 94 89 12 1
trontium g/l 22181 | 27757 | 20645 | 22109 2295 158.78 190.76 220 250 270 200 200 170 190 250 334
ulphate g/l S04 774 516 333 273 46. 164 285 18
uspended Solids < 4 4 <4 < < <4 <4 10 <3 =3 Z 3 3 5 6
emp " 0 88 59 110 119 34 123 116 a9 107 16 155 77 103 18 146 62 64 187 a4 67 93 145 104 56 58 138 13 [IK] 14 112 1
hallium g/l <01 <01 <01 <01 <01 <01 <01 <10 <10 <10 <10 <10 <10 <10 <10
ime sampled 1405 13 131 | 133 1240 1305 | 134 1345 | 1300 | 1320 | 1230 | 1310 | tass | 1286 14:05 12:40 1235 1230 1325 1325 1340 1255 1355 1315 1225 13:10 515 1210
in (ug/l) g/ <1 < <1 om om
c. mgit
ON mgl N 484 168 | 292 | 323 058 068 072 065 064 077 | <008 | 059 126 167 017 0 042 026 <0.08 0l 091 032 088 054 077 06 045 088 079
otal Suspended Solids |mg/ 5 <5 36 <5 < <5 <5 <5 <5 = <5 10 <5 < < < < =5 3
ranium [T 243 305 3 267 255 169 173 2.1 29 26 19 24 2 18 3 2
/anadium Jugit 076 106 1 074 061 1 116 <10 <10 <10 <10 11 <10 <10 <10 1
inc g/l <1 85 17 73 31 7.2 24 2 2 25 31 47 7 39 7.1 <10 18 2.1 83 10
stead of % in March and June of 2016

.0.is measured in mg/l in

inlaboratory for laboratory analy

arium, Cadmium, Chromium, Iron, Lead and Nickel were measured in mg/l instead of g/l due o a change in laboratory for laboratory analysis.

henol in ugll instead of g/l in December 2017.




Drogheda Landfill Site Surfacewater Quality
[Wenitoring Pant
sws
Date Collected 25-Apr-08] 31-Jul-08] 30-0ct-08] 20-Jan-03] 28-Apr-09] Z1-Jul-09] 20-0ct-08] 08-Doc-09] T3-Jan-T0]27-Apr-10] Z7-Jul-10] 18-Ot-11] 20-Jan-11 | T2-Apr-11] T2-Jul-11 | 04-Oct-11] 17-Jan-12 | 24-Apr-12] 25/07/2012 | 0-Oct-12 | Fi-Jan-i3 | 16-Apr-i3 | 23-Jui-13 | 08-Oct-13 | 16-Feb-id | 08-Apr-id | 03-Sep-i4 | 18Nov-id | 2Feb-i5 | T4-Apr-i5 | 08Sep-is | T7-NovTs | 31-Mar-16 | 29-uni6 | 29-Sepd6 | 16-Dects | I5-Warl7 | 14dunil | 275epi7 | 14-Deciy
Alkalinity mgl CaCo3_|_216 22 257 %65 31 25 367 6
E..m. ugit z T 759 X B £ 7 72 <00 7 <100 0 <100 5 <00 71
mg 00 <005 | <083 | 010 005 <0 |01 005 | <005 | 003 | 07z | 03 | <005 | 0 [ 005 ) 00 00 0. 0020|0023 034 005 003 0031 013 0,033 of <o <007 <001 <ot <o <o 003
ugl < o <05 < < < E <10 <0 <10 <o <o <10 <0 <10
ol 0. 05 087 0. 0. 0. <i0 <o <10 <10 <o <o <0 <10
ol <0 EE T ) 50 w26 | 75 58 | we | a4 | e | we | a5 | @ 5 50.1 s % 3 ) 5 at aa 2 5 57 0025 ] w49 Xy 5] X EES 5
vl < <05 E < E E <10 <10 <10 <o =10 <10 <0 <10
mglT 02 <5 <0 | <15 | <5 <0 <5 | <15 75 CE T 2 - < <is < < < < <i0 <o 52 <o <0 <o <o 1 S 781 2 < 3 = =z =
ugi 315 | 2 3 B % % EE % at 2 2 7 35 <
Vo =10 <070 | <of0 | <01 <o <7 | <o <o ] %7 | <01 | <02 | <01 | < 01 E E E o1 [ 003 0 002 0020 | <0020 003 0,05 <0.0006 | <0.0006 <0006 < = )
mgfTCa %56 %00 70148 EX) 7123 | 11678 | 14455 | 6o | 12378 | 11203 | S8l 77.06 %0 1 130 10 20 130 130 E]
mgll 02 <10 &7 B3 =% [ % i 7 7 i 7 7 T 3 T <0 < 3 7 <20 < % <20 <20 <20 <20 2 %5 %5 <5 7 <% g 7 1
mgfi T 5 70 ] 7 70 7 75 7 75 T ) % 5 70 7 7 3 75 21 T 78 76 B 1 13 768 766 706 58 55 2
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mgll
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Nor100 mt
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mglT g 507 73 716 74 591 | 62 1149 561 750 75 36 621 [3] 95 57 [ 52 59 73 8.4 T
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mg P 002 "m | 046 | 002 <00z <002 o 008 <002 0016 | <0010 <0010 <007 <007 0075 0036 <007 [ 0011 003
3 75 | 79 | i 78 75 T X 0 5 57 75 75 79 78 75 77 75 1 52 122 75 75 77 79 75 ] 77 7 754 79 75 81 52 &1 77
gt <001 005 | om o <0015 | <0015 nm | <0055 | <0.073 | <0076 | <0.016 | <0002 | <0025 | <002 | <0002 | <0002 | <0002 | <0.002 | <0002 | <0.002 | <0002 | <0002 | <0002 | <0002 | <0002 | <0002 | <0025 =01 <0.10
mg/l 8388 31 4.06 815 569 156 4 427 <25 322 824 485 487 3.88 146 1.67 0.79 1.45 5.05 79 1 13 22 073 17 11 38 11 181 172 2626 6.325 476 384 358 <1
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Vo < <5 o5 <5 05 [ <5 <o <0 =0 <o <o <o <o <o
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mgll 7055 2% 7015 55 I Ti6 7,10 531 505 EED 578 58 T 7 57 ) 5 54 55 07
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ulphate mg/l SO4 553 30 264 251 303 129 87 4
uspended Sofids = 5 < 7 = = <t = 7 = = Eil <3 7 3 =
omp K3 02 59 | 50 | 715 21 7 | 119 718 35 T 56 | f64 | &1 703 E] a7 5] 7% FEX) %] ¥ o1 Tz 706 56 59 3 12 FEE] T i 707
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[Fo ar
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analysi.
Barium, Cadmium, Chromium, Iron, Lead and Nickel were measured in mgl instead of ug/l due 10 a change in laboratory for Iaboralory analysis.

ﬁo s measured In moll nstead of % n March and June of 2016 due 1o & change in laboratory for Iaborator

[Phenol was measured in ugl instead of mg/lin December 2017,
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Drogheda Landfill Site (W0033-01)

Annual Environmental Report 2017

Appendix F
Landfill Gas Results

Ref: IBR1074
Status: Final
Date:  April 2018



LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

18-01-2017 11.00hrs

Instrument used: GEM5000

Date Next Full Calibration: June 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1018mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.2 204 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.2 20.4 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.1 19.4 1 1 33.664m A.O.D Top of Cover
BH4A 0.0 0.0 20.04 0 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.4 20.2 2 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.2 20.4 1 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.0 20.4 1 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.2 20.4 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.0 20.4 0 0 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 0 21.715m A.O.D Top of Cover
LG1 0.0 0.2 20.2 1 0
LG2 0.0 0.2 20.4 1 0
LG3 0.2 1.3 19.0 0 1
LG4 0.0 1.0 19.2 0 0
LG5 0.0 0.4 20.2 0 0
LG6 0.0 0.2 20.2 1 0
LG7 0.0 0.0 20.2 0 0
Pz8 0.0 0.0 20.2 0 0 Constructed 26/02/12
PZ9 0.0 0.2 20.4 1 0 Constructed 26/02/12
PZ10 0.0 0.0 20.2 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

17-02-2017 14.00hrs

Instrument used: GEM5000

Date Next Full Calibration: June 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1021mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 204 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.2 20.6 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.0 19.5 0 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.4 20.4 1 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.2 20.2 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.2 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.0 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.0 20.2 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.2 20.2 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.0 20.4 0 0 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 1 21.715m A.O.D Top of Cover
LG1 0.0 0.0 20.4 0 0
LG2 0.0 0.2 21.2 1 0
LG3 0.0 1.0 19.6 1 0
LG4 0.0 1.0 19.6 2 0
LG5 0.0 0.0 20.2 2 0
LG6 0.0 0.0 20.2 1 0
LG7 0.0 0.0 20.4 0 0
Pz8 0.0 0.2 20.4 0 0 Constructed 26/02/12
PZ9 0.0 0.0 20.4 0 0 Constructed 26/02/12
PZ10 0.0 0.0 20.4 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

16-03-2017 13.00hrs

Instrument used: GEM5000

Date Next Full Calibration: June 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes DI‘y 1020mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 20.4 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.0 20.4 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.2 19.2 0 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.0 204 0 1 33.570m A.O.D Top of Cover
BH5A 0.0 0.0 204 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.0 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.2 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.4 20.0 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.6 19.6 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.2 204 0 1 32.776m A.O.D Top of Cover
BH11A 0.0 0.4 20.0 0 0 21.715m A.O.D Top of Cover
LG1 0.0 0.2 20.2 0 0
LG2 0.0 0.2 20.1 1 0
LG3 0.0 1.2 19.0 0 2
LG4 0.0 1.2 19.0 1 0
LG5 0.0 0.2 20.2 0 1
LG6 0.0 0.2 20.0 0 0
LG7 0.0 0.0 20.4 0 0
Pz8 0.0 0.0 204 0 0 Constructed 26/02/12
Pz9 0.0 0.2 20.2 1 0 Constructed 26/02/12
Pz10 0.0 0.0 204 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

20-04-2017 11.00hrs

Instrument used: GEM5000

Date Next Full Calibration: June 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1020mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 204 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.2 20.6 0 2 32.362m A.O.D Top of Cover
BH3A 0.0 1.1 19.4 1 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.2 20.2 1 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.2 20.2 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.0 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.0 20.2 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.0 20.4 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.0 20.4 0 0 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 1 21.715m A.O.D Top of Cover
LG1 0.0 0.0 20.4 0 0
LG2 0.0 0.2 20.6 1 0
LG3 0.0 0.8 19.4 1 1
LG4 0.0 1.0 19.6 2 0
LG5 0.0 0.0 20.2 2 0
LG6 0.0 0.0 20.2 1 0
LG7 0.0 0.0 20.4 0 0
Pz8 0.0 0.2 20.4 0 0 Constructed 26/02/12
PZ9 0.0 0.0 20.4 0 0 Constructed 26/02/12
PZ10 0.0 0.0 20.4 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

24-05-2017 11.00hrs

Instrument used: GEM5000

Date Next Full Calibration: June 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes DI‘y 1020mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 20.4 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.0 20.4 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.3 19.0 0 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.0 204 0 1 33.570m A.O.D Top of Cover
BH5A 0.0 0.0 204 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.0 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.2 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.4 19.8 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.8 19.2 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.2 204 0 1 32.776m A.O.D Top of Cover
BH11A 0.0 0.2 204 0 0 21.715m A.O.D Top of Cover
LG1 0.0 0.2 20.2 0 0
LG2 0.0 0.2 20.1 1 0
LG3 0.0 1.0 19.4 0 2
LG4 0.0 0.6 19.6 0 1
LG5 0.0 0.2 20.2 0 1
LG6 0.0 0.2 20.0 0 0
LG7 0.0 0.0 20.4 0 0
Pz8 0.0 0.0 204 0 0 Constructed 26/02/12
Pz9 0.0 0.2 20.2 1 0 Constructed 26/02/12
PZ10 0.0 0.2 20.4 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

21-06-2017 12.00hrs

Instrument used: GEM5000

Date Next Full Calibration: June 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1020mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 204 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.2 20.4 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.0 19.4 0 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.2 20.4 0 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.4 20.2 2 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.0 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.0 20.4 1 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.2 20.4 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.0 20.4 0 0 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 0 21.715m A.O.D Top of Cover
LG1 0.0 0.2 20.2 1 0
LG2 0.0 0.2 20.4 1 0
LG3 0.2 1.1 18.8 0 0
LG4 0.0 1.4 19.0 0 0
LG5 0.0 0.4 204 0 0
LG6 0.0 0.2 20.4 1 0
LG7 0.0 0.0 20.2 0 0
Pz8 0.0 0.0 20.4 0 0 Constructed 26/02/12
PZ9 0.0 0.2 20.4 1 0 Constructed 26/02/12
PZ10 0.0 0.0 20.2 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill Facility Address: Mell Drogheda
Waste Licence no.: W0033-01

Licensee: Drogheda Borough Council

Date of licensing: Date of sampling: Time of sampling:
12-07-2017 11.00hrs
Instrument used: GEM5000 Date Next Full Calibration: December 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes DI‘y 1021mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 20.4 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.0 20.4 0 1 32.362m A.O.D Top of Cover
BH3A 0.0 1.1 19.1 0 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.0 204 0 2 33.570m A.O.D Top of Cover
BH5A 0.0 0.0 204 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.0 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.0 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.2 19.6 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.8 19.2 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.2 204 0 1 32.776m A.O.D Top of Cover
BH11A 0.0 0.2 204 0 0 21.715m A.O.D Top of Cover
LG1 0.0 0.0 20.4 0 0
LG2 0.0 0.2 20.1 1 0
LG3 0.0 1.2 19.6 0 0
LG4 0.0 0.6 19.6 0 1
LG5 0.0 0.0 20.2 0 0
LG6 0.0 0.2 20.0 0 0
LG7 0.0 0.0 20.4 0 0
Pz8 0.0 0.0 204 0 0 Constructed 26/02/12
Pz9 0.0 0.0 204 0 0 Constructed 26/02/12
PZ10 0.0 0.2 20.4 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

15-08-2017 15.00hrs

Instrument used: GEM5000

Date Next Full Calibration: December 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1022mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 204 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.3 20.6 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.2 19.2 1 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.2 20.2 1 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.2 20.2 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.0 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.2 20.2 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.2 20.4 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.0 20.4 0 0 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 0 21.715m A.O.D Top of Cover
LG1 0.0 0.0 20.4 0 0
LG2 0.0 0.4 20.2 0 0
LG3 0.0 0.8 19.4 1 1
LG4 0.0 1.1 19.4 1 0
LG5 0.0 0.0 20.2 2 0
LG6 0.0 0.0 20.2 1 0
LG7 0.0 0.0 20.4 0 0
Pz8 0.0 0.2 20.4 0 0 Constructed 26/02/12
PZ9 0.0 0.0 20.4 0 0 Constructed 26/02/12
PZ10 0.0 0.0 20.4 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

27-09-2017 15.00hrs

Instrument used: GEM5000

Date Next Full Calibration: December 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1020mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 204 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.2 20.4 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.1 19.2 0 3 33.664m A.O.D Top of Cover
BH4A 0.0 0.0 20.4 0 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.4 20.2 2 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.2 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.0 20.4 1 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.2 20.4 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.2 20.2 0 2 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 0 21.715m A.O.D Top of Cover
LG1 0.0 0.2 20.2 1 0
LG2 0.0 0.2 20.4 1 0
LG3 0.2 1.2 18.8 0 0
LG4 0.0 1.4 19.0 0 0
LG5 0.0 0.2 204 0 0
LG6 0.0 0.2 20.4 1 0
LG7 0.0 0.0 20.2 0 0
Pz8 0.0 0.0 20.4 0 0 Constructed 26/02/12
PZ9 0.0 0.2 20.4 1 0 Constructed 26/02/12
PZ10 0.0 0.0 20.2 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

20-10-2017 11.00hrs

Instrument used: GEM5000

Date Next Full Calibration: December 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1020mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.0 20.2 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.2 20.4 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.1 19.4 0 3 33.664m A.O.D Top of Cover
BH4A 0.0 0.0 20.4 0 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.4 20.0 2 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.2 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.0 20.4 1 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.2 20.4 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.2 20.0 0 2 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 0 21.715m A.O.D Top of Cover
LG1 0.0 0.2 20.2 1 0
LG2 0.0 0.2 20.4 1 0
LG3 0.2 1.1 18.8 0 0
LG4 0.0 1.2 19.0 0 0
LG5 0.0 0.2 204 0 0
LG6 0.0 0.2 20.4 1 0
LG7 0.0 0.0 20.2 0 0
Pz8 0.0 0.0 20.4 0 0 Constructed 26/02/12
PZ9 0.0 0.2 20.4 1 0 Constructed 26/02/12
PZ10 0.0 0.0 20.2 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill
Waste Licence no.: WO0033-01

Licensee: Drogheda Borough Council

Facility Address: Mell Drogheda

Date of licensing:

Date of sampling: Time of sampling:

23-11-2017 12.00hrs

Instrument used: GEM5000

Date Next Full Calibration: December 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes Dry 1016mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.2 20.5 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.3 20.6 0 0 32.362m A.O.D Top of Cover
BH3A 0.0 1.0 19.2 1 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.2 20.2 1 0 33.570m A.O.D Top of Cover
BH5A 0.0 0.2 20.2 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.2 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.0 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.2 20.2 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 0.2 20.2 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.0 20.4 0 0 32.776m A.O.D Top of Cover
BH11A 0.0 0.0 20.4 1 0 21.715m A.O.D Top of Cover
LG1 0.0 0.0 20.4 0 0
LG2 0.0 0.4 20.4 0 0
LG3 0.0 0.8 19.4 1 1
LG4 0.0 1. 19.4 1 0
LG5 0.0 0.0 20.2 2 0
LG6 0.0 0.0 20.2 1 0
LG7 0.0 0.0 20.6 0 0
Pz8 0.0 0.2 20.4 0 0 Constructed 26/02/12
PZ9 0.0 0.2 20.4 0 0 Constructed 26/02/12
PZ10 0.0 0.0 20.4 0 0 Constructed 26/02/12




LANDFILL GAS MONITORING FORM

Facility Name: Drogheda Landfill Facility Address: Mell Drogheda
Waste Licence no.: W0033-01

Licensee: Drogheda Borough Council

Date of licensing: Date of sampling: Time of sampling:
14-12-2017 14.00hrs
Instrument used: GEM5000 Date Next Full Calibration: December 2017

Last Field Calibration: (include date and gases)

Monitoring Personnel: Weather: Barometric pressure
Damien Holmes DI‘y 1020mb
Results
Sample Station Number CH4 CO2 O2 CO st Comments
(%VIV) | (% VIV) | (% viv) | PPM ppm
BH1A 0.0 0.2 20.2 0 0 31.953m A.O D Top of Cover
BH2A 0.0 0.0 20.4 0 1 32.362m A.O.D Top of Cover
BH3A 0.0 1.0 19.2 0 0 33.664m A.O.D Top of Cover
BH4A 0.0 0.0 204 0 2 33.570m A.O.D Top of Cover
BH5A 0.0 0.0 204 0 0 36.130m A.O.D Top of Cover
BH6A 0.0 0.0 20.4 0 0 35.951m A.O.D Top of Cover
BH7A 0.0 0.0 20.4 0 0 25.172m A.O.D Top of Cover
BH8A 0.0 0.0 19.8 0 0 36.151m A.O.D Top of Cover
BH9A 0.0 1.0 19.0 0 0 34.345m A.O.D Top of Cover
BH10A 0.0 0.2 204 0 1 32.776m A.O.D Top of Cover
BH11A 0.0 0.2 204 0 0 21.715m A.O.D Top of Cover
LG1 0.0 0.0 20.4 0 0
LG2 0.0 0.2 20.1 1 0
LG3 0.0 1.2 19.6 0 0
LG4 0.0 0.6 19.6 0 1
LG5 0.0 0.2 20.2 0 0
LG6 0.0 0.2 20.0 0 0
LG7 0.0 0.0 20.4 0 0
Pz8 0.0 0.0 204 0 0 Constructed 26/02/12
Pz9 0.0 0.2 20.2 0 0 Constructed 26/02/12
PZ10 0.0 0.2 20.4 0 0 Constructed 26/02/12






