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1.0 REPORTING PERIOD
The period of reporting for this Report is from January 2013 to December 2013.

2.0 REPORT ON RESTORATION OF COMPLETED CELLS/PHASES

In February 2006 Tobin Consulting, Civil and Structural Engineers, acting on behalf of Limerick
City Council tendered the following contract: “Longpavement Landfill Restoration Capping
of Waste Body, including Gas Collection, Leachate Collection, Methane Stripping and Civil

Engineering Works”.

McSweeney Building & Civil Engineering Ltd won the tender and was appointed in July 2006

and the following site works are now complete:

e Landfill Gas: The collection and flaring of landfill gases being generated by the
decomposition of the material contained within the landfill mass.

e Leachate: The collection and treatment of leachate generated throughout the site.

e The permanent capping of the landfill: This involved covering the landfill with a
synthetic sealing material and soils to prevent rainwater seeping into the landfill.

e Reshaping and profiling of the landfill mass, associated civil engineering works and
landscaping. The landscape design now integrates the restored site into its
surroundings and the area is now an amenity for the people of Limerick. New

wetlands areas have been constructed which enhances existing wetlands.

The work involved a significant amount of earthworks in the capping of the landfill mass. As
well as the landfill gas and leachate collection & treatment systems there is a new control
building together with a compound, fencing and an access road to the Longpavement Road. It
also involved the construction of pipelines, rising mains, manholes, a pumping station with

associated mechanical and electrical aspects of the above elements.
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3.0 WASTE ACTIVITIES CARRIED OUT AT THE FACILITY

No material was imported on to the site in 2013. All works on the site are now complete

40 SUMMARY OF RESULTS & INTERPRETATION OF ENVIRONMENTAL
MONITORING

Drawing No. 2307-1004, contained in Appendix A of this Report, shows the locations of all the
monitoring points at the Longpavement landfill facility. Monitoring was carried out by BHP

Laboratories Ltd as part of compliance with EPA waste licence 76-1.

Tables 4.1 to 4.8 below indicate the parameters and frequencies to be monitored in accordance
with the EPA licence 76-1.
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Table 4.1 Landfill Gas Monitoring and Parameters

Perimeter Other Site
Boreholes | Boreholes/ Office
Mot 3 Vents/Wells
Methane (CHy) % viv Weekly Monthly Weekly | Infrared analyser/flame
ionisation detector
Carbon dioxide (CO;)%v/v Weekly Monthly Weekly | Infrared analyser/ flame
ionisation detector
Oxygen(0;) %v/v Weekly Monthly Weekly | Electrochemical cell
Atmospheric Pressure Weekly Monthly Weekly | Standard
Temperature Weekly Monthly Weekly | Standard

Notel:  All monitoring equipment used should be intrmsically safe.
Notel:  Orother methods agreed in advance with the Agency.
Noted:  Weekly for first two months upon mstzllation and monthly thereafter.

Table 4.2 Dust/ PM1o Monitoring Frequency

Dust Three times a year Hote 2 Standard Method "=!

PMy Quarterly See o3
Notel:  Standard method VDI2119 (Measurement of Dustfall, Determmation of Dustfall using Bergerhoff Instrument {Standard  Methad)
Gemuan Fngmeenmz nstitate). Any modifications to elinmnate mterference due to algae srowth in the gauge should be reported to the

Agency.
Notel:  Twice during the penod May to September.
Note3d:  Asdesenbed m prEN12341 or an equivalent azreed with the Agency.

Table 4.3Noise Monitoring Frequency

L{A)zg [30 minutes] Bi-Annual Standard =1
L{A)10 [30 minutes] Bi-Annual Standard !
L{A)gq [30 minutes] Bi-Annual Standard =1
Frequency Analysis(1/3 Bi-Annual Standard =1
Oectave band analysis)

Note 1: “Intermational Standards Orgamzation IS0 1996 Acoustics - descrmpiion and Mea muresment of Exvivonmental noise. Parts 1,
2and 3.7
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Table 4.4 Surface Water, Groundwater & Leachate — Parameters/Frequency

Visual Inspection/Odour Note 2

Groundwater Level
Leachate Level
Ammoniacal Nitrogen
EOD

CcoD

Chloride

Dissolved Oxygen
Electrical Conductivity
rH

Total Suspended Solids
Temperature

Metals / Non Metals **¢?
Cyanide (Total)

Fluoride

};ist ITI Orgzanic Substances Note

Mercury

Sulphate

Total Alkalinity

Total P/Orthophosphate
Total Oxidised Nitrogen
Total Organic Carbon

Residue on evaporation

Biological Assessment

Weekly
Not Applicable
Not Applicable

Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Quarterly
Annually
Mot Applicable
Not Applicable

Once off %3

Annually
Annually
Annually
Annually
Annually
Mot Applicable
Mot Applicable
zl‘|.11.111:.allj,rm”‘!'li

Quarterly
Monthly
Not Applicable
Quarterly
Not Applicable
Not Applicable
Quarterly
Quarterly
Quarterly
Quarterly
Not Applicable
Quarterly
Annually
Annually
Annually
Annually Hate3

Annually
Annually
Annually
Annually
Annually
Quarterly
Annually
Not Applicable

Quarterly
Not Applicable
Continuous
Annually
Annually
Annually
Annually
Not Applicable
Annually
Annually
Not Applicable
Quarterly
Annually
Annually
Annually

Once off ®=°

Annually
Annually
Not applicable
Annually
Annually
Not Applicable
Not Applicable
Not Applicable

Note 1:  All the amaly=is shall be canzed out by a competent laboratory using standard and infemationally accepted proceduras.
Note 2 Where there is evident gross contamination of leachate, additional samples should be analysed.
Note 31 Mletals and elements to be anzlysed by AATCP should include as 3 nuwnmmr boron, cadmmum, calemm, chromuum (total),

! Mass Spectromatry (GOMS) or other
appropriate techniques and wsing the list IT Substances from EUT Dirsctive ?&464'EECandSD.I53.'EECa..agdehne
Fecommended analviical techimgques inchude: volatiles (U5 Environmental Protaction Agency method 524 or aguivalent), senm-
wvelatiles (USERA method 525 or equivalent, and pesticides (TTSERA methed 608 or equivalent).

Note 5 2 surface water locations, 3 groundwater locations and 2 leachate locations to be agreed with the Agency for thess parameters.

Note 6:  Appropriate biological methods (such as EPA (-Fatng System) to be used for the assessment of rovers and streanss.

Note 4: Samplammadﬁuﬂ:epremuf
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Table 4.5 Meteorological Monitoring

To be obtained from Shannon ﬁ or an aieed location.

Precipitation Volume Daily Standard
Temperature (min/max.) Daily Standard
Wind Force and Direction Daily Standard
Evaporation Daily Standard
Evapotranspiration "1 Dauly Standard
Humidity Daily Standard
Atmospheric Pressure %! Daily Standard
Note 1r  Momtorimg frequency for e parameters may be decreased with the agresment of fhe Azency.

Table 4.6 Landfill Gas Combustion Plant/ Enclosed Flare Parameters

Inlet

Methane (CHs) % viv

Carbon dioxide (COy)%viv

Oxygen (04) Yoviv

Total Sulphur
Total Chlorine
Total Fluorine

Process Parameters

Combustion Temperature

Outlet

CO
NOx
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Continuous

Continuous

Continuous

Annually
Annually
Annually

Continuous

Continuons
Annually
Annually

Weekly

Weekly

Weekly

Annually
Annually
Annually

Quarterly

Continuons

Annually
Annually

Infrared analyser/flame
ionisation detector/thermal
conductivity

Infrared analvser/ thermal
conductivity
Electrochemical/thermal
conductivity

Ion chromatography

Ion chrematography

Ion Selective Electrode

Temperature Probe/datalogger

Flue gas analyser/datalogger

Flue gas analyser
Flue gas analyser
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Particulates Not applicable Annually Isokinetic/Gravimetric

TA Luft Class I IT, IIT Not applicable Annually AdsorptionDesorption

organics /GC/GEOMS o3

TOC Annually Mot applicable Flame icnization

Hydrochloric acid Annually Annually Impinger / Ion Chromatography
Hydrogen fluoride Annually Annually Impinger / Ion Chremategraphy
Notel: Al monitoring equipment used should be intrinsieally saf.

MNote 1:
Note 3:
Tl

Table 4.7 Monitoring of Emissions to Sewer

Or other methods agreed in advance with the Azaney.
Tiu't.mtlmds should be capabls of datecting acetomimile, dichloromethans, tetrachloretinilens snd vord chloride aza

Methane

Continuons

Dizzolved Methane Probe

/Headspace methane monitor

Note 1: To be azread m advance with the Apency.

Table 4.8 Monitoring of Emissions from On-Site Leachate Treatment Plant

Flow

pH

Biochemical Oxygen Demand
Chemical Oxygen Demand
Total Nitrogen

Total P (as P)

Suspended Solids

Continuous
Continuous
Twice Weekly
Weelkly
Twice Weekly
Monthly
Weekly

Flow meter / recorder
pH meter / recorder
Standard Method “%2
Standard Method “%2
Standard Method “=*
Standard Method “=*

Gravimetric
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4.1 Landfill Gas

In accordance with licence 76-1 requirements, landfill gas has been monitored on a monthly basis
since February 2003. There are thirteen gas wells located in the vicinity of the landfill overall;
eleven perimeter gas wells and two located within the waste mass of the pre-1984 landfill.

Results of the monthly monitoring are included in Appendix B of this Report.

4.1.1 Landfill Gas Wells

Two landfill gas wells are monitored on the pre-1984 landfill site, LG13 and LG14. Gas well
LG14 was not monitored throughout 2013 but will be re-instated or re-located in 2014.
Exceedances in CO; (16.7% to 30.0%) and CH, (47.7% to 81.9%) were detected in gas well
LG13 throughout the year.

4.1.2 Perimeter Gas Wells

There are eleven gas-monitoring points installed at perimeter locations in the vicinity of the
landfill. These were installed to determine the degree, if any, of subsurface landfill gas
migration. Nine of these wells were located in Moyross between the landfill and local housing
estates. No exceedance in CH,; was detected in any of the perimeter boreholes during the
monitoring period. CO; exceedances were detected on a number of occasions ranging from 1.6%
t0 9.4%.

The elevated Carbon dioxide levels were investigated further by a gas risk assessment carried out
in 2011 that was submitted to the Agency.

The high incidence of carbon dioxide in the area is most likely as a result of aerobic respiration
by microbes and vegetation and does not appear to be related to landfill gas as no methane was
recorded during the monitoring period. The report concluded that the elevated carbon dioxide
levels are not directly attributable to the licensed activities and the elevated levels were not

recorded at the facility.

4.2 Dust Control - PM, Monitoring

As the landfill is now closed no dust monitoring was carried out in 2013.
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No PM;o monitoring was carried out as the landfill is closed and has ceased operations.

4.3 Noise Monitoring

The landfill at Longpavement has been closed for the acceptance of waste since 2002 and as

restoration activity ceased in 2010, no noise monitoring was conducted in 2013.
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4.4 Surface Water

Surface water sampling was carried out at 7 No. locations in the vicinity of the landfill boundary
(SW-01, SW-02, SW-03. SW-04, SW-05, SW-06 and SW-07), refer to Drawing No 2307-1004
contained in Appendix A of this Report for exact locations. The quality of surface waters has
been assessed against specific Environmental Quality Standards (EQS) listed in relevant
legislation. Surface water limit concentrations have been evaluated against Al — A3 quality
standards in the surface water regulations 1989 and European Communities Environmental
Obijectives (Surface water) Regulations S.I No 272 of 2009. Surface water sampling results are

shown in Appendix C and D of this Report.

4.5 Groundwater

There are 6 No. Groundwater monitoring wells at the Longpavement landfill facility, GW-01,
GW-02, GW-03, GW-04, GW-05 and GW-06 as shown on Drawing No. 2307/1004 contained in
Appendix A of this Report. Groundwater quality has been monitored on a quarterly and annual
basis and assessed to European Communities Environmental Objectives (Groundwater)
Regulations S.I No 9 of 2010. Results for groundwater monitoring at the facility are tabulated in
Appendix C and D of this Report.

4.6 Leachate

There are 13 No. Leachate monitoring wells at the Longpavement landfill facility, which are
currently 200mm in diameter. All available wells were sampled. These wells have been
identified as LO1 to LO11, and are located on the landfill as shown on Drawing No. 2307-1004,
contained in Appendix A of this Report. Results for Leachate monitoring at the facility are

tabulated in Appendix C and D of this Report.
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4.7 Meteorological Monitoring

Meteorological monitoring data for Shannon Airport is available can be submitted to the Agency

if required.

4.8 Landfill Gas Combustion Plant/Enclosed Flare Monitoring

The commissioning of the Landfill gas flare took place in June 2010 and is continuingly in

operation.

4.9 Monitoring of Emissions to Sewer

Leachate is emitted to sewer and the emissions are monitored in L12 and L13 (Tank & Sump).
There are no emissions to sewer from the facility. However all emissions to sewer will be

monitored when the treated leachate will be discharged from the treatment plant.

4.10 Monitoring of Emissions from onsite Leachate Treatment Plant

The construction of the on-site leachate treatment plant is now complete. See paragraph 4.9.

5.0 VOLUME OF LEACHATE PRODUCED & VOLUME OF LEACHATE
TRANSPORTED / DISCHARGED OFF-SITE

5.1 Leachate Abstraction Wells

An existing network of 11 No. leachate abstraction wells are present on the site. 7 wells at the

post 1984 and 4 wells on the pre-1984 site.

6.0 SITE SURVEY SHOWING EXISTING LEVELS OF THE FACILITY AT THE END
OF THE REPORTING PERIOD
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N/A
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7.0 ESTIMATED ANNUAL & CUMULATIVE QUANTITIES OF LANDFILL GAS
EMITTED FROM THE FACILITY

The installation of a landfill gas flare forms part of the rehabilitation proposals of the facility. A
series of vertical gas extraction wells has been installed to actively extract gas from the waste
body. A horizontal gas drainage/equalizing layer consisting of a synthetic material has been

placed underneath the final cap.

A computer model was used to estimate the landfill gas production and extraction rates for the
Longpavement landfill site. Full details of the computer model are given in Section 3.2.5 of the
Longpavement Landfill Rehabilitation Design Report (April 2005) and the Design Report

Addendum  (July 2005). This report has been submitted to the Agency.
-~ ™
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Figure 7.1: Projected Landfill Gas Emission Rates

The results of the model are presented in Figure 7.1 This model shows that in the course of the
lifetime of the site that landfill gas production peaked in 1988 and that approx. 137m%hr is
theoretically available for extraction. It is estimated that gas production is on a downward cycle
decreasing to 92m*/hr in 2015 and approx. 75m*/hr in 2020.

8.0 REPORT ON THE PROGRESS TOWARDS ACHIEVEMENT OF THE
ENVIRONMENTAL OBJECTIVES & TARGETS CONTAINED IN PREVIOUS YEAR’S
REPORT
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All works are now complete on site. All equipment and systems on site were maintained.

9.0 SCHEDULE OF ENVIRONMENT OBJECTIVES & TARGETS FOR THE
FORTHCOMING YEAR

The objective for the coming year includes:

1. Maintenance of gas flare System

2. Maintenance of Leachate Collection System

10.0 REPORTED INCIDENTS & COMPLAINT SUMMARIES

No complaints were received during the period from January 2013 to the December 2013.

11.0 REVIEW OF NUISANCE CONTROLS

As the site is now rehabilitated No nuisances are present on site.

11.1 Pest Control

Pest control is carried out regularly.

11.2 Litter Control

Litter is not an issue on the rehabilitated site.

11.3 Dust Control

No material was imported on to the site during 2013.
11.4 Bird Control

There is no evidence of bird nuisance at the landfill site. The site has closed for the acceptance of

waste since March 1998.
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12.0 REPORTS ON FINANCIAL PROVISION MADE UNDER THIS LICENCE,
MANAGEMENT & STAFFING STRUCTURE OF THE FACILITY.

The contract value for the restoration works including design and construction was €6.7 million.
75% of the 2008 expenditure is grant aided by the Department of the Environment Heritage and
Local Government. The remaining 25% is funded by Limerick City Councils internal capital
fund. An on-going maintenance budget of €80,000 to €90,000 per annum is also in place. The
Senior Executive Engineer in Limerick City Council’s Environment department oversees any

works at Longpavement.
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Appendix A

Site map showing sampling locations
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Appendix B

Monthly Gas Monitoring Results
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Landfill Gas Monitoring Results — Longpavement Landfill 2013

Date Operator Gas LGO0l | LGO02 | LGO3 | LGO0O4 | LGO5 | LGO6 | LGO7 | LGO8 | LG09 | LG10 | LG11 | LG12 | LG13 | LG 14
CH, C 0.0 F 0.0 0.0 0.0 0.0 0.0 C C 0.1 C 81.9 C
31/01/13 Dermot CO, 0.2 6.6 0.2 2.6 3.1 0.2 0.1 17.9
Condon 0, 19.9 5.8 20.4 15.6 14.1 20.5 11.2 0.2
Air Pressure 1005 1005 | 1005 | 1005 | 1005 | 1005 1005 1005
CH, C 0.0 F 0.0 0.0 0.0 0.0 0.0 C C VB C 81.9 C
Dermot CO, 0.1 7.6 0.2 3.0 0.8 0.3 16.7
25/02/13 Condon 0, 19.5 4.0 19.6 14.7 19.3 19.7 0.1
Air Pressure 1027 1027 | 1027 | 1027 | 1027 | 1027 1027
CH, C 0.0 F 0.0 0.0 0.0 0.0 0.0 C C VB C 81.6 C
Dermot CO, 0.1 8.3 0.1 2.7 0.8 0.2 18.7
2110313 | condon [ O, 204 44 | 204 | 155 | 200 | 203 0.2
Air Pressure 1011 1011 | 1011 | 1011 | 1011 | 1011 1011
CH, C 0.0 F 0.0 0.0 0.0 0.0 0.0 C C 1.1 C 75.3 C
20/04/13 Dermot CO, 0.1 7.8 0.1 2.6 1.3 1.6 0.1 22.4
Condon 0, 20.1 7.3 20.1 15.9 18.7 18.5 5.1 0.1
Air Pressure 1020 1020 | 1020 | 1020 | 1020 | 1020 1020 1020
CH, 0.0 0.0 0.0 C 0.0 0.0 0.0 0.0 C C 2.6 C 77.0 C
24/05/13 Dermot CO, 0.8 6.5 8.5 0.3 2.5 2.4 2.5 0.1 23.0
Condon 0, 18.6 15.4 7.3 19.8 16.4 17.8 17.2 5.6 0.1
airpresswe | 1017 | 1017 | 1017 1017 | 1017 | 1017 | 1017 1017 1017
CH, 0.0 F 0.0 C 0.0 0.0 0.0 0.0 C C 2.1 C 72.0 C
18/06/13 Dermot CO, 0.7 8.6 0.1 1.8 1.4 2.2 0.0 25.9
Condon 0, 12.9 8.0 19.0 16.1 18.5 16.5 1.8 0.2
Airpressure | 1015 1015 1015 | 1015 | 1015 | 1015 1015 1015
AER 2013 Longpavement (W0076-1) Page 18 of 211




Landfill Gas Monitoring Results — Longpavement Landfill 2013 contd.

Date Operator Gas LG 01 LG 02 LG 03 LG 04 LG 05 LG 06 LG 07 LG 08 LG 09 LG 10 LG 11 LG 12 LG13 | LG 14
CH, 0.0 F 00 | C | 00 | 00 | 00 | 00 | C C | vB | C |68 | C
Dermot | CO, 06 9.6 01 | 65 | 13 | 16 30.0
24107113 | condon [0, 16.4 115 192 | 59 | 188 | 180 02
roere | 1005 1002 1005 | 1005 | 1005 | 1005 1005
CH, 0.0 F 00 1 C | 00 [ 00 | 00 | 00 C C 1 VvB | C 67| C
Dermot | CO, 01 8.2 01 | 53 | 09 | 14 28.6
13/08/13 | condon 0, 18.6 14.0 102 | 114 | 189 | 185 1.0
prpmeare | 1024 1024 1024 | 1024 | 1024 | 1024 1024
CH, 0.0 F 00 | C | 00 | 00 ] 00 | 00 | C C | VB | C | 549 ¢C
Dermot | CO, 01 7.0 01 | 68 | 13 | 24 29.7
09/09713 | ~ondon [ 0, 195 15.9 193 | 61 | 186 | 172 0.4
e T 1018 1018 | 1018 | 1018 | 1018 1018
CH, 0.0 F 00 ] C | 00 |00 [ 00 | 00 | C C 1 VvB | C |27 ¢C
Dermot | CO, 0.7 6.5 01 | 60 | 18 | 32 29.0
04710713 | ~ondon 0, 16.8 156 191 | 86 | 179 | 161 1.0
proee | 1007 1007 1007 | 1007 | 1007 | 1007 1007
CH, 0.0 F 00 | C | 00 | 00 ] 00 | 00 | C C | vB | C | 26 ¢
Dermot CO, 0.6 7.1 0.2 3.2 4.0 1.7 28.6
06/11713 | ~ondon [ o, 142 158 192 | 154 | 151 | 174 02
pirpmere | 991 991 991 | 991 | 991 | 991 991
CH, 0.0 F 00 | C | 00 | 00 ] 00 | 00 | C C [ vB | C | 551 ¢
Aidan Co, 04 47 01 | 04 | 37 | 07 273
19112113 | pagry 0, 18.6 16.0 216 | 208 | 181 | 208 01
prpnsue | 995 995 995 | 995 | 995 | 995 995

LG 13 & LG 14 in waste body
F - Flooded
C - Covered
VB - Valve Blocked
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Appendix C

Annual Surface Water, Ground Water

and Leachate Monitoring Report
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TEST REPORT |3l*|:
: BHP
Client: BHP Ref No.: 110723-110725 B

Limerick City Council Order No.. Thomondgate
County Buildings Date Received: 19/09/2013 :—r'efl';enféCk
Dooradoyle Date Completed: 09/10/2013 Tel +353 61 455399
Limerick Test Specification: Nil Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Item: Longpavement Landfill Site

Annual Report covering groundwater, surfacewater and leachate monitoring at Longpavement
Landfill (Monitoring Period 2013)

Limerick City Council
County Buildings
Dooradoyle
Limerick

FTAO: Ursula Ahern

Report on Longpavement Landfill for Annual Parameters, 2013

For and on behalf of BHP Ltd.

Paul O’Sullivan
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Date Issued: 18" October 2013

Test results relate only to this item.  This test report shall not be duplicated except in full and with the permission of the test laboratory
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1.0 INTRODUCTION

BHP were contracted by Limerick City Council to carry out environmental monitoring at
Longpavement Landfill site which is located adjacent to the Longpavement road, Limerick City.
This landfill is no longer operational and is currently undergoing remediation and final capping
works. The facility is operated under waste license no. 76-1, which was issued to Limerick City
Council on the 1% February 2008 by the EPA.

This report covers surfacewater, groundwater and leachate monitoring at Longpavement for the
annual monitoring event of 2013.

2.0 SAMPLING

This monitoring is a continuation of an established monitoring program at Longpavement
Landfill. As such, the borehole locations are as on previously drafted site maps. A site map is
presented below showing the borehole locations. BHP sampled at 6 available boreholes. Their
individual references are as shown in table 1.

Table 1 : Borehole reference points and levels.

Borehole Reference Static Water Level
(m)
GW-01 (S) 2.13
GW-01 (D) 2.13
GW-02 (S) 1.28
GW-02 (D) 1.64
GW-03 (S) Dry
GW-03 (D) 2.55
GW-04 (S) Dry
GW-04 (D) 2.80
GW-05 (S) 2.27
GW-05 (D) 3.64
GW-06 (S) Not available
GW-06 (D) Not available

Locations for surface waters and leachate wells are also shown in the map below.
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Site map of Longpavement Landfill showing sampling locations
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In order to ensure correct groundwater monitoring, the following steps were taken.

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

2. Appropriate on-site sampling techniques were utilised.

ISO 5667 ; ‘Guidance on sampling of groundwaters’ was followed which is
appropriate for the objective of monitoring groundwater quality.

A Waterra inertial lift pump was utilised which is designed for borehole monitoring
in that at no time does the pump come in contact with the water sample. By utilising
dedicated hosing at each borehole and new sample containers then any possibility of
cross-contamination is eliminated.

In order to achieve representative sampling, the method used needs to be capable of
withdrawing samples whose composition reflects that of the sub-strata (and not that
of stagnant water in the standpipe). In order to achieve this, each borehole is purged
of three times its volume before any sample is taken. This is estimated on-site using
an electronic dip-meter to measure depth of water and then calculating volume of
water present (after measuring radius of borehole).

Having taken a representative sample, several analysis parameters are time sensitive
and therefore need to be measured on-site i.e. pH, temperature, conductivity and
dissolved oxygen. Dissolved Oxygen, Conductivity, pH and temperature are
measured using a HACH HQ40d Portable Multi-meter which has Automatic
Temperature Compensation functionality

3. BHP operates a chain of custody system.

4. All samples received by the Laboratory were stored between 0 and 6°C. Subsequent analysis
of all samples was carried out in accordance with Standard Methods for the examination of
water and wastewater, 22" Edition, 2012, published by the American public health

association.
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Parameters for Laboratory Analysis

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

Table 2 : Table of chemical testing methods adopted by BHP Laboratories

* APHA = American Public Health Association
AWWA = American Water Works Association
WEF = Water Environment Federation
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3.0 RESULTS

The results are presented in the following tables.
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Annual Ground Water Monitoring results for
Longpavement Landfill
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BHF/CL/02C

TEST REPORT 110723.1

Client: Environmental Department

Limerick City Council
Dooradoyle
Co. Limerick

ETAM Toawra Elawm oo
iAW, T dind ridnagan

BHP Ref. No.: 13/09/446
Order No.:

Date Received: 19/09/2013
Date Completed: 14/10/2013
Test Specification: Nil
]

o e+ A e g w I fEemusened LASas
IS, AN STound vvaw

Analysing
Tasting
Consulting
Calibrating

3H>

BHP

New Road
Thomondgate

Limerick

Ireland

Tel +353 61 455309
Fax + 353 G1 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units Results Standard
Reference
Boron GWil mg/l <0.001 APHA-3102-B
Cadm:um Shallow mg/1 =0.02 APHA-3102-B
Calcium mg/] 17.11 APHA-3102-B
Chromium mg/1 0.017 APHA-3102-B
Copper mg/l 0.024 APHA-3102-B
Iron mg/l 0.061 APHA-3102-B
Lead mg/l =001 APHA-3102-B
Magnesium mg/] 1.019 APHA-3102-B
Manganese mg/1 0.017 APHA-3102-B
Nickel mg/l <0.001 APHA-3102-B
Potassium mg/1 0.896 APHA-3102-B
Sodmum mg/l 9.117 APHA-3102-B
Zinc mg/1 0.019 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Fluoride mg/1 0.161 APHA-4110-B
Sulphate (as SOy) mg/l 1288 APHA-4110-B
Orthophosphate (as P) mg/1 <0.01 APHA-4110-B
Nitrate (as NO;) mg/1 0.035 APHA-4110-B
Nitrite (as NQ),) mg/1 na7 APHA4110R
Total Oxidised Nitrogen (as N) mg/1 0.029 APHA-4110-B
Cyanide mg/] 0.03 APHA-4500-CN-E
Alkalinity (as CaCO3) mg/l 523 APHA-2320-B
Residue on Evaporztion mg/1 38600 APHA-2540B
List I'Il Organic Substances m%f'l =0.1 USEPA 502/524

Additional information :

For and on behalf of BHP laboratories :

Paul O'Sulllvan
Issue Date : 17/10/13

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHPF/CL/02C

Analysing
Testing
TEST REPORT 110723.2 Comsuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/447 |3|*|)
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/20123 New Road
Test Specification: Nil Thomondgate
FTAC: Tara Flanagan ltem: Annual Ground Water 2013 Limerick
Ireland
Tel +353 A1 455300
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron GWo1 mg/1 <0.001 APHA-3102-B
Cadmum Deep mg/l =0.02 APHA-3102-B
Calcium mg/l <0.001 APHA-3102-B
Chromium mg/] <0.001 APHA-3102-B
Copper mg/1 0.027 APHA-3102-B
Lion g/l 0.049 APHA-3102-B
Lead mg/1 <0.01 APHA-3102-B
Magnesium mg/l 1.116 APHA-3102-B
Manganese mg/1 0.021 APHA-3102-B
Nickel mg/l =0.001 APHA 3102 B
Potassium mg/1 0921 APHA-3102-B
Sodmum mg/1 10.104 APHA-3102-B
Zinc mg/] 0.036 APHA-3102-B
Mercury mg/1 <N 0?2 APHA-3102-R
Fluonide mg/] <0.01 APHA-4110-B
Sulphate (as SOy) mg/] 2975 APHA-4110-B
Orthophosphate (as P) mg/1 0.158 APHA-4110-B
Nitrate (as NOy) mg/1 0.074 APHA4110B
Nitrite (as NO,) mg/1 <0.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 0.017 APHA-4110-B
Cyamde mg/l <0.001 APHA-4500-CN-E
Alkalinity (as CaCOs) mg/1 929 APHA 2320 B
Residue on Evaporztion mg/1 1691 APHA-2540-B
List LIl Organic Substances mg/l <0.01 USEPA 502/524
Additional information :
For and on behalf of BHP laboratories :
|
Paul O'Sullivan
Issue Date : 17/10M13
|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory. I
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BHP/CL/02C

Analysing
e e e e e e e e = s = = Testing
TEST REPORT 110723.3 e e
Calibrating
Client: Environmental Department BHP Ref. No.: nia |3 * |:'
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAQC: Tara Flanagan ltem: Annual Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron GWo02 mg/1 APHA-3102-B
Cadmium Shallow mg/1 Too shallow APHA-3102-B
Calcum mg/1 to sample APHA-3102-B
Chronuum mg/l APHA-3102-B
Copper mg/1 APHA-3102-B
Iron mg/1 APHA-3102-B
Lead mg/] APHA-3102-B
Magnesium mg/1 APHA-3102-B
Manganese mg/] APHA-3102-B
Nickel mg/1 APHA-3102-B
Potassmum mg/1 APHA-3102-B
Sodmm mg/] APHA-3102-B
Zinc mg/1 APHA-3102-B
Mercury mg/l APHA-3102-B
Fluoride mg/1 APHA-4110-B
Sulphate (as SOy) mg/1 APHA-4110-B
Orthophosphate (as P) mg/1 APHA-4110-B
Nitrate (as NO;) mg/l APHA-4110-B
Nitrite (as NO,) mg/1 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 APHA-4110-B
Cyamide mg/] APHA-4500-CN-E
Alkalinity (25 CaCO3) mg/l APHA-2320-B
Residue on Evaporation mg/1 APHA 2540-B
List I Organic Substances m&*’ 1 USEPA 502/524

Additional information :

For and on behalf of BHP laboratories :

Paul Q'Sullivan
Issue Date : 17/10/13

ITEst results relate only to thisithese items. This test report shall net be duplicated in full without the permission of the test laboratory.
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BHP/CL/O2C

Analysing
Testing
TEST REPORT 110723.4 Teetns
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/448 |3|*|:I
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Annual Ground Water 2013  Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron GW02 mg/1 =0.001 APHA-3102-B
Cadmium Deep mg/] =0.02 APHA-3102-B
Calcium mg/1 20.107 APHA-3102-B
Chronuum mg/l <0.001 APHA-3102-B
Copper mg/l 0.067 APHA-3102-B
Iron mg/l 0.081 APHA-3102-B
Lead mg/l <0.01 APHA-3102-B
Magnesium mg/] 0.894 APHA-3102-B
Manganese mg/] 0.034 APHA-3102-B
Nickel mg/l =0.001 APHA-3102-B
Potassium mg/l 0.721 APHA-3102-B
Sodium mg/1 8114 APHA-3102-B
Zinc mg/1 0.027 APHA-3102-B
Mercury mg/] <0.02 APHA-3102-B
Fluoride mg/l 0.104 APHA-4110-B
Sulphate (as SO,) mg/] 11.101 APHA-4110-B
Orthophosphate (as P) mg/1 <0.01 APHA-4110-B
Nitrate (as NO;) mg/l 0.105 APHA-4110-B
Nitrite (as NO,) mg/1 0127 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 0.063 APHA-4110-B
Cyamde mg/l =0.001 APHA-4500-CN-E
Alkalinity (as CaCOs) mg/] 1080 APHA-2320-B
Residue on Evaporation mg/1 1851 APHA-2540-B
List I'TT Organic Substances mg/l =0.01 USEPA 502/524

Additional information :
For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 17/10/13

|Test results relate only to this/these items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHF/CL/02C

Analysing
Testing
TEST REPORT 110723.5 Conmuing
Calibrating
Client: Environmental Department BHP Ref. No.: nfa |3|-I|:'
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 Mew Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Annual Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron GW03 mg/] APHA-3102-B
Cadmium Shallow mg/1 Dy APHA-3102-B
Calcium mg/1 APHA-3102-B
Chrommum mg/] APHA-3102-B
Copper mg/] APHA-3102-B
Tron mg/1 APHA-3102-B
Lead mg/1 APHA-3102-B
Magnesium mg/] APHA-3102-B
Manganese mg/l APHA-3102-B
Nickel mg/1 APHA-3102-B
Potassium mg/] APHA-3102-B
Sodmum mg/l APHA-3102-B
Zinc mg/1 APHA-3102-B
Mercury mg/] APHA-3102-B
Fluoride mg/l APHA-4110-B
Sulphate (as SOy) mg/] APHA-4110-B
Orthophosphate (as P) mg/1 APHA-4110-B
Nitrate (as NO;) mg/] APHA-4110-B
Nitrite (as NO,) mg/] APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 APHA-4110-B
Cyanide mg/1 APHA-4500-CN-E
Alkalimity (as CaCQj;) mg/] APHA-2320-B
Residue on Evaporation mg/l APHA-2540-B
List I'IT Organic Substances m%e’l USEPA 502/524

Additional information :
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Test results relate only to this/these items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
Testing
TEST REPORT 110723.6 Consuling
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/449 |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan ltem: Annual Ground Water 2013  Limenck
Iretand
Tel +353 61 455309
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron GWO03 mg/l <0.001 APHA-3102-B
Cadmium Deep mg/1 =0.02 APHA-3102-B
Calcium mg/l 23.409 APHA-3102-B
Chromium mg/] 0.021 APHA-3102-B
Copper mg/1 0336 APHA-3102-B
Lron mg/1 0.869 APHA-3102-B
Lead mg/1 <0.01 APHA-3102-B
Magnesium mg/l 1.021 APHA-3102-B
MManganese mg/1 0381 APHA-3102-B
Nickel mg/1 =0.001 APHA-3102-B
Potassium mg/l 0.896 APHA-3102-B
Sodmm mg/] 12.089 APHA-3102-B
Zinc mg/l 0.036 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Fluonide mg/l 0.072 APHA-4110-B
Sulphate (as SO,) mg/l 0.262 APHA-4110-B
Orthophosphate (as P) mg/l =0.01 APHA-4110-B
Nitrate (as NO;) mg/] <0.01 APHA-4110-B
[Nitrite (as NO,) mg/l 0.023 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 0.007 APHA 1110 B
Cyanide mg/1 =0.001 APHA-4500-CN-E
Alkalinity (as CaCOs;) mg/1 670 APHA-2320-B
Residue on Evaporation mg/l 1051 APHA-2540-B
List I'TI Organic Substances mg/1 <0.01 USEPA 502/524

Additional information :
For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 17/10/13

ITest results relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
Testing
TEST REPORT 110723.7 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: nia |3|*|’
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Iterm: Annual Ground Water 2013 Limerick
Ireland
Tel +353 61 455309
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron GWo04 mg/1 APHA-3102-B
Cadmium Shallow mg/1 Too shallow APHA-3102-B
Calcum mg/l to sample APHA-3102-B
Chromium mg/1 APHA-3102-B
Copper mg/1 APHA-3102-B
Iron mg/l APHA-3102-B
Lead mg/l APHA-3102-B
Magnesium mg/l APHA-3102-B
Manganese mg/l APHA-3102-B
Nickel mg/1 APHA-3102-B
Potassium mg/1 APHA-3102-B
Sodium mg/l APHA-3102-B
Zinc mg/l APHA-3102-B
Mercury mg/l APHA-3102-B
Fluonide mg/l APHA-4110-B
Sulphate (as SOy) mg/l APHA-4110-B
Orthophosphate (as P) mg/l APHA-4110-B
Nitrate (as NO;) mg/l APHA-4110-B
Nitrite (as NO,) mg/l APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 APHA-4110-B
Cyanide mg/1 APHA-4500-CN-E
Alkalinity (as CaCO;) mg/l APHA-2320-B
Residue on Evaporation mg/l APHA-2540-B
List Tl Organic Substances 1112,*'1 USEPA 502/524

Additional information :

For and on behalf of BHP laboratories :

)

J

Paul Q'Sullivan
Issue Date : 17/10M13

ITest results relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
__________ A A—m e o Testing
TEST REPORT 110723.8 o
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/450 |3|*|)
Limerick City Council Qrder No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAQC: Tara Flanagan ltem: Annual Ground Water 2013 Umenck
Ireland
Tel +353 61 455399
Fax + 352 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron GWo4 mg/] =0.001 APHA-3102-B
Cadmiuvm Deep mg/] <0.02 APHA-3102-B
Calcium mg/l 48.117 APHA-3102-B
Chromium mg/l 0.036 APHA-3102-B
Copper mg/1 0369 APHA-3102-B
Llron mg/l 0./24 APHA-3102-B
Lead mg/1 <0.01 APHA-3102-B
Magnesium mg/l 1.138 APHA-3102-B
Manganese mg/1 0289 APHA-3102-B
Nickel mg/1 <0.001 APHA-3102-B
Potassium mg/l 0.714 APHA-3102-B
Sodium mg/1 16.117 APHA-3102-B
Zinc mg/1 0.068 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Fluonde mg/l 0.091 APHA-4110-B
Sulphate (as SO,) mg/l 37.185 APHA-4110-B
Orthophosghate (as P) mg/] =0.01 APHA-4110-B
Nitrate (as NO;) mg/l 0959 APHA4110-B
Nitrite (as NO,) mg/l 0.071 APHA-4110-B
Total Oxdised Nitrogen (as N) mg/1 0.239 APHA 1110 B
Cyanide mg/1 <0.001 APHA-4300-CN-E
Alkalimity (as CaCQy;) mg/1 475 APHA-2320-B
Residue on Evaporation mg/l 1527 APHA-2540-B
List I'TT Organic Substances mg/] <0.01 USEPA 502/524

Additional information :
For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 17/10/13

|Test results relate only to thisfthese items. This test report shall not be duplcated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
e, g —— o & Testing
TEST REPORT 110723.9 Consuting
Calityaling
Client: Environmental Department BHP Ref. No.: n/a |3 -Il:'
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAQO: Tara Flanagan Item: Annual Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference ITnits Results Standard
Reference
Boron GWO03 mg/1 APHA-3102-B
Cadmium Deep mg/l Too shallow APHA-3102-B
Calcium mg/l to sample APHA-3102-B
Chromium mg/1 APHA-3102-B
Copper mg/l APHA-3102-B
Iron mg/l APHA-3102-B
Lead mg/l APHA-3102-B
Magnesium mg/l APHA-3102-B
Manganese mg/1 APHA-3102-B
Nickel mg/l APHA-3102-B
Potassium mg/1 APHA-3102-B
Sodium mg/1 APHA-3102-B
Zinc mg/l APHA-3102-B
Mercury mg/1 APHA-3102-B
Fluonide mg/l APHA-4110-B
Sulphate (as SOy) mg/l APHA-4110-B
Orthophosphate (as P) mg/1 APHA-4110-B
[Nitrate (as NO;) mg/1 APHA-4110-B
Nitrite (as NO,) mg/l APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 APHA-4110-B
Cyamde mg/l APHA-4500-CN-E
Allcalinity (as CaCOs;) mg/1 APHA-2320-B
Residue on Evaporation mg/l APHA-2540-B
List I'TT Organic Substances mg/1 USEPA 502/524
Additional information :
For and on behalf of EHP laberatories :
)
Paul O'Sullivan
Issue Date : 17/10/113
|Test results relate only to thisithese items. Ths test report shall not be duplicated in full without the permission of the test laboratory. I
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BHP/CL/02C

Analysing
Testing
TEST REPORT 110723.10 Consusing
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/451 |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Annual Ground Water 2013  Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp ie
Test Client Reference Units Results Standard
Reference
Boron GWo0s mg/1 <10.001 APHA-3102-B
Cadmium Deep mg/l <0.02 APHA-3102-B
Calcium mg/l 36.109 APHA-3102-B
Chromium mg/1 0.048 APHA-3102-B
Copper mg/l 0.496 APHA-3102-B
Iron mg/1 1.124 APHA-3102-B
Lead mg/l <.01 APHA-3102-B
MMagnesium mg/1 2.049 APHA-3102-B
Manganese mg/l 0816 APHA-3102-B
Nickel mg/1 <0.001 APHA-3102-B
Potassium mg/l 0.609 APHA-3102-B
Sodium mg/1 24.103 APHA-3102-B
Zinc mg/l 0.112 APHA-3102-B
Mercury mg/l <0.02 APHA-3102-B
Fluonide mg/l 0.162 APHA-4110-B
Sulphate (as SOy) mg/l 0.555 APHA-4110-B
Orthophosphate (as P) mg/1 <0.01 APHA-4110-B
Nitrate (as NO;) mg/1 <0.01 APHA-4110-B
Nitrite (as NO,) mg/l <0.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 <0.01 APHA-4110-B
Cvamde mg/1 0.01 APHA-4500-CN-E
Alkalinity (as CaCO3) me/l 700 APHA-2320-B
Residue on Evaporation mg/1 4153 APHA-2540-B
List I'TT Organic Substances mg/l =0.01 UUSEPA 502/524

Additional information :

For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 17/10/13

ITest results relate only to this/these items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
TEST REPORT 110724.1 Comeuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/452 |3|i|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 09/10/2013 New Road
Test Specification: Nil Thomondgate
FTAQ: Tara Flanagan Item: Annual Surface Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron SWiol mg/l =0.001 APHA-3102-B
Cadmium mg/1 <0.02 APHA-3102-B
Calcium mg/l 3245 APHA-3102-B
Chromium mg/l 0.019 APHA-3102-B
Copper mg/l =0.001 APHA-3102-B
Iron mg/l <0.00 APHA-3102-B
Lead mg/l =0.01 APHA-3102-B
Magnesium mg/l 0.891 APHA-3102-B
Manganese mg/l 0.016 APHA-3102-B
[Nickel mg/1 <0.001 APHA-3102-B
Potassium mg/1 0.946 APHA-3102-B
Sodium mg/l 12.22 APHA-3102-B
Zinc mg/l 0.03 APHA-3102-B
Mercury mg/l <0.02 APHA-3102-B
Sulphate (as SO;) mg/l 28.95 APHA-4110-B
(Orthophosphate (as P) mg/l 0.019 APHA-4110-B
[Mitrate (as NQ;) mg/l 0.155 APHA-4110-B
[Nitrite (as NO,) mg/l <0.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 0.035 APHA-4110-B
Alkalinity (as CaCOs;) mg/l 203 APHA-2320-B

Additional information :

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Tes1 results relate only to thisfthese itemms. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
e AT 4 A RSA A A Testing
TEST REPORT 110724.2 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/453 |3|1|:I
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 09/10/2013 New Ruad
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan ltem: Annual Surface Water 2013  Limerick
Ireland
Tel +353 61455399
Fax + 353 61 455447
E Mai bhpcem2@thp.ie
Test Client Reference Units Results Standard
Reference
Boron SWoz mg/l <0.001 APHA-3102-B
(Cadminm mg/l <0.02 APHA-1107-R
Calcium mg/l 17.201 APHA-3102-B
Caromiim mg/1 0.007 APHA 3102-B
Copper mg/l <0.001 APHA-3102-B
Lron mg/l =0.001 APHA 3102 B
Lead mg/1 <0.01 APHA-3102-B
Magnesium mg/l 1.129 APITA-3102-D
Manganese mg/1 0.021 APHA-3102-B
Mickel mg/1 =0.001 APHA-3102-B
Potassium mg/] 1.029 APHA-3102-B
Sodivm mg/1 20.089 APHA-3102-B
Zinc mg/l 0017 APHA-3102-B
Mercury mg/l <0.02 APHA-3102-B
Sulphat= (as SO;) mg/l 92299 APHA-4110-B
(Orthophosphate (as P) mg/1 <0.01 APHA-4110-B
[Nitrate (as NO;) mg/1 <0.01 APHA4110-B
[Nitrite (as NO,) mg/l <0.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 <0.01 APHA4110-B
Alkaliuty (as CaCO;) mg/l 39 APHA-2320-B

Additional information :

For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 17M10/13

|Test results relate only to thisithese items. This test report shall not be duplicated in full without twe pemission of the test laboratory.
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BHF/CL/02C

Analysing
Tactinn
TEST REPORT 110724.3 Consulling
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/454 ‘3'*':
Limerick City Council Order No.:
CDooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 09/10/2013 Mew Foad
Test Specification: Nil Thomondagats
FTAQC: Tara Flanagan itemni: Annual Surface Water 2013 Limerick
Iraland
Tel +353 61455350
lax ' 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Boron SWo3 mg/1 =0.001 APHA-3102-B
Cadmium mg/1 =0.02 APHA-3102-3
Calcium mg/1 26.222 APHA-3102-B
Chrominm mg/1 =0.001 APHA-3102-3
Copper mg/1 =0.001 APHA-3102-B
Iron mg/1 =0.001 APHA-3102-B
Lead mg/1 <0.01 APHA-3102-B
Magnesium mg/1 0712 APHA-3102-B
Manganese mg/] nn3z APHA-3102-R
[Nickel mg/1 <0.001 APHA-3102-3
Potagsium mg1 1.132 APHA 3102 B
Sodium mg/1 11.224 APHA-3102-B
Zmc mg/l 0.024 ADPHA-3102-3
Mercury mg/1 <0.02 APHA-3102-3
Sulphate (as SOj) mg/1 9128 APHA-4110-B
Orthophosphate (as P) mg/l <0.01 APHA-4110-3
[Nitrate (as NO;) mg/l 1.585 APHA-4110-3
[Nitrite (as NQ,) mg/l <0.01 APHA-4110-3
Total Oxidised Nitrogen (as N) mg/1 0358 APHA-4110-B
Alkalinity (as CaCO;3) mg/1 159 APIIA-2320-B

Additional information :
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Tcsln::su|ts relale only o hissfeese ilenes, This lesl repol shiall ool be doplicaled in full wilhoul Be penrission of e lesl bovalony.
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BHP/CL/02C

Andlysing
__________ s e = i s Testing
TEST REPORT 110724 .4 Comauting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/455 |3|1|:
Limerick Clty Councll Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 09/10/2013 New Road
Test Specification: Nil Thomaondaate
FTAQ: Tara Flanagan tem: Annual Surface Water 20H3  Limerick
Iralanc
Tel +353 61455399
Fax + 353 61 455447
E Mail bhpcem2@bnp.ie
Test Client Reference Units Results Standard
Reference
Boron SWii4 mg/l <0001 APHA-3102-B
Czdmium mg/l =0.02 APHA-3102-B
Czleium mg/l 54117 APHA-3102-B
(Chromium mg/1 0.043 APHA-3102-B
Copper mg/l <0001 APHA-3102-B
Iron mg/1 <0001 APHA-3102-B
T.ead mg/l <001 APHA-31072-R
Magnesium mg/l 1.047 APHA-3102-B
MManganese mg/1 0.017 APHA 3102 B
[Nickel mg/l <0001 APHA-3102-B
Pctassium g/l 1.169 APHA-3102-B
Sodium mg/l 10906 APHA-3102-B
Zinc mg/l 0.036 APHA-3102-B
Mercury mg/1 <(0.02 APHA-3102-B
Sulphate (as SOy) mg/l 8.931 APHA-4110-B
(Orthophosphate (as B) mg/1 <0.01 APHA-4110-B
[Mitrate (as NC) mg/l 3386 APHA4110-R
[Nitrite (as NO,) mg/1 0.633 APHA-4110-B
Tutal Ozidised Nitogen (as N) g/l 1.071 APHA-4110-B
Allcalinity (as CaCO;) mg/l 187 APHA-2320-B

Additional information :

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Test results relate anly to thisithesz items. This test repor shall net be duplicated in full without the permission of the test laboraiory.
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BHP/CL/02C

Analysing
e e L Lo o o Testing
TEST REPORT 110724.5 Consulting
Calibrating
Client: Envircnmental Depariment BHP Ref. No.: 13/09/456 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 09/10/2013 New Road
Test Specification: Nil Thomondgate
FTAOQO: Tara Flanagan tem: Annual Surface Water 2013  Limerick
Ireland
Tel +353 61455399
Fax + 353 61 455447
E Mail bhpcem2@bhp ie
Test Client Reference Units Results Standard
Reference
Boron SWOs mg/l =0.001 APHA-3102-B
Cadmium mg/1 =0.02 APHA-3102-B
Calcium mg/1 69.084 APHA-3102-B
Chromivm mg/l 0.U56 APHA-3102-B
Copper mg/l =0.001 APHA-3102-B
Iron mg/1 =<0.001 APHA-3102-B
Lead mg/1 <0.01 APHA-3102-B
Magnesim mg/1 1.124 APHA-3102-B
Manganese mg/1 0.023 APHA-3102-B
[Nickel mg/l =0.001 APHA-3102-B
Patassmm mg/l 0409 APHA-3102-B
Sodium mg/l 9.114 APHA-3102-B
Zinc mg/l 0.048 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Sulphate (as SO4) mg/1 9.407 APHA-4110-B
Orthophosphate (as P) mg/l <0.01 APHA-3110-B
[Nitrate (as NO;) mg/1 3533 APHA-4110-B
[Nitrite (as NO,) mg/1 0488 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 0.947 APHA-4110-B
Adkalinity (as CaCOy) mg/l 188 APHA 2320 B

Additional information :

For and on behalf of EHP laboratories :

Paul O'Sullivan
lssue Date - 17/M10/13

|Tcett reoults relatc only to thisfthcac itcma. Thia toat repor: shall net be duplicated in full without the pormiasion of the toot laboratory.
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BHP/CL/02C

Analysing
—— e, —— . s s o mm o a am Testina
IES T REPORIT 110724.6 Consulting
Calibrating
Client: Envirenmental Department BHP Ref. No.: 13/09/457 |3|1|,
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Ceo. Limerick Date Completed: 09/10/2013 New FRoad
Test Specification: Nil Thomondgate
FTAQ: Tara Flanagan Item: Annual Surface Water 2012 Limerizk
Iretand
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Tesi Client Relerence Units Resulis Standard
Reference
Boron SWoe mg/1 =<0.001 APHA-3102-B
Cadmium mg/1 <(.02 APHA-3102-B
Calcinm mg/1 22113 APHA-3102-B
Chrommm mg/l 0.024 APHA-3102-B
Copper mg/1 =<0.001 APHA-3102-B
Tron mg/1 =0 001 APHA-3107-R
Lead mg/1 =0.001 APHA-3102-B
Magnesmm mg/l 1.916 APHA-3102-B
Manganese mg/1 0.018 APHA-3102-B
[Miclkel mg/l =0.001 APHA 3102 B
Paotassium mg/1 1.317 APHA-3102-B
Sodium mg/l 9.896 APHA-3102-B
Zinc mg/1 0.054 APHA-3102-B
Mercuy g/l (.02 APHA-3102-B
Sulphate (as SOg4) mg/l 9.143 APHA-3110-B
Orthophosphate (as P) mg/1 <0.01 APHA-4110-B
[Nitrate (as NO;) mg/1 3505 APHA-4110-B
[Nitrite (as NO,) mg/1 0.721 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 1.012 APHA-4110-B
Alkalimty (as CaCGQ;) mg/1 188 APHA-2320-B

Additional information :

For and on behalf of EHP laboratories :

Paul O'Sullivan
Issue Date : 17/10/13

|Test resultz relate only to thisithess items. This test repor. shall not be duplicated in full without the permission ¢ the test laboraliory.
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BHF/CL/02C

TEST REPORT 110724.7

Client: Environmental Department
Limerick City Council

Dooradoyle
Co. Limerick

FTAQ: Tara Flanagan

BHP Ref. No.: 13/09/458

Order No.:

Date Received: 19/09/2013
Date Completed: 09/10/2013

Test Specification: Nil

Item: Annual Surface Water 2013

Analysing
Testing
Consulting
Calibrating

3H>

BHP

New Road
Thomondgate
Limerick

Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units Results Standard
Reference

Boron SWo7 mg/l =0.001 APHA-3102-B
Cadmium mg/] =0.02 APHA-3102-B
Calcium mg/l 10.008 APHA-3102-B
Chromium mg/l 0.032 APHA-3102-B
Copper mg/l =0.001 APHA-3102-B
Iron mg/l =0.001 APHA-3102-B
Lead mg/l <0.01 APHA-3102-B
Magnesium mg/l 0913 APHA-3102-B
Manganese mg/l 0.012 APHA-3102-B
[Nickel mg/] =0.001 APHA-3102-B
Potassium mg/] 0.524 APHA-3102-B
Sodium mg/l 10.089 APHA-3102-B
Zinc mg/l 0.063 APHA-3102-B
Mercury mg/l <0.01 APHA-3102-B
Sulphate (as 50,) mg/l 82581 APHA-4110-B
Orthophosphate (as P) mg/l <0.01 APHA-4110-B
[Nitrate (as NO;) mg/l 2416 APHA-4110-B
[Nitrite (as NO,) mg/l 0.214 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 0.611 APHA-4110-B
Alkalimity (as CaCOj) mg/l 204 APHA-2320-B

Additional information :

For and on behalf of BHP laboratories :

)

/

Paul O'Sullivan
Issue Date : 17/10/13

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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Annual Leachate Monitoring results for
Longpavement Landfill

2013
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BHP/CL/02C

Analyaing
— s . m— — s - Testing
IEST REPORIT 110/729.1 Consulting
Calibrafing
Client: Environmental Department BHP Ref. No.: 13/09/459 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Hoad
Test Specification: Nil Thomondgate
FTAQ: Tara Flanagan kem: Annual Leachate 2012 Limerick
Irelanc
Tel +353 61 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron Lol mg/l <0001 APHA-3102-B
Czdmium mg/1 <0.02 APHA-3102-B
Czletum mg/l 20.11 APITA-3102-B
(Chromium mg/1 <0001 APHA-3102-B
(Cupper g/l =0.001 APHA-3102-B
Iron mg/l <0001 APHA-3102-B
Lead mg/l <(.01 APHA-3102-B
Magnesium mg/l 1.049 APHA-3102-B
Manganzse mg/1 <0001 APHA-3102-B
[Nickel mg/l <0001 APHA-3102-B
Potassium mg/] 0.669 APHA-3102-B
Sodium mg/l 12.11 APHA-3102-B
Zinc mg/l 0.012 APHA-3102-B
Mercury mg/1 <(.02 APHA-3102-B
Fluoride mg/l 0.648 APHA-4110-B
Sulphate (as SO,) mg/l 81.63 APHA 4110-B
(Orthophosphate (as P) mg/l 0335 APHA-4110-B
[Nilrale (as NC3) g/l <0.01 APHA-4110-B
[Nitrite (as NO,) mg/l <(.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 <0.01 APHA-4110-B
Cyamde mg/1 005 APHA-4500-CN-E
Ammonia (as N) mg/l 576 Nessler
BOD mg/1 73.7 APHA-5210-B
(COD mg/l 947 APHA-5220-D
(Chloride mg/l 1356 APHA-4110-B
pH - 733 AFHA-4500-H+
(Conductivity uS/em 9120 APHA-2510-B

For and on behalf of BHP laboratories :

0,

Paul O'Sullivan
Issue Date : 17/10/13

|T351 results relate anly to thisfthess items. This test repon shall net be duplicated in full without the permission of the test laboratory.
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BHP/CL/C2C

Analysing
Testing
TEST REPORT 110725.2 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/460 |3|1|)
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 EHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Annual Leachate 2013 Limerick
Ireland
Tel +35361 455399
Fax = 303 G1 455447
Test Client Reference Units Results Standard
Reference
Boron Loz mg/1 <0.001 APHA-3102-B
(Cadminm mg/1 <0.02 APHA-3102-B
Calcium mg/1 39,139 APHA-3102-B
Chromium mg/1 =0.001 APHA-3102-B
‘Copper mg/l =0.001 APHA-3102-B
Iroa mg/1 <0.001 APHA-3102-B
Lead mg/1 <0.01 APHA-3102-B
Magnesmm mg/l 1.127 APHA-3102-B
Manganesz mg/1 <0.001 APHA-3102-B
[Nickel mg/1 =0.001 APHA-3102-B
Potassium mg/1 0.847 APHA-3102-B
Sodium mg/1 15.201 APHA-3102-B
Zinc mg/1 0.051 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Fluoride mg/1 0674 APHA-4110-B
Sulphate (as SOy) mg/1 25915 APHA-4110-B
(Orthophosphate (as F) mg/l 0.294 APHA-4110-B
[Nitrate (as NO;) mg/l <0.01 APHA-4110-B
[Nitrite (as NO,) mg/l <0.01 ATHA-4110-B
Total Oxidised Nitrogen (as N) mg/l <0.01 APHA-4110-B
(Cyanide mg/l 0.08 APHA-4500-CN-E
Ammoma (as N) mg/1 752 Nessler
BOD mg/l 129 APHA-5210-B
Ccup mg/l 1039 APHA-5220-D
Chloride mg/1 2033.023 APHA-4110-B
pH - 7.45 APHA 4500-H+
Conductivity uS/cm 12810 APHA-2510-B

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17110/13

|Tes1 results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboraiory.
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BHP/CL/O2C

Analysing
Tesling
TEST REPORT 110725.3 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/461 |3|i|)
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAOD: Tara Flanagan Item: Annual Leachate 2013 Limerick
Ireland
Tel +35361 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron L03 mg/1 =0.001 APHA-3102-B
Cadmium mg/1 =0.02 APHA-3102-B
Calcium mg/1 24.007 APHA-3102-B
Chromim mg/l =0.001 APHA 3102 B
Copper mg/l =0.001 APHA-3102-B
Lron mg/1 =0.001 APHA-3102-B
Lezd mg/1 <0.01 APHA-3102-B
Magnesiun mg/l 1.914 APHA-3102-B
Manganese mg/l =0.001 APHA-3102-B
[Nickel mg/1 =0.001 APHA-3102-B
Potassium mg/l 1.319 ATHA-3102-B
Sodium mg/1 13.109 APHA-3102-B
Zinc mg/1 0.036 APHA-3102-B
Mercury mg/1 =0.02 APHA-3102-B
Fluoride mg/1 0541 APHA-4110-B
Sulphate (as SO,) mg/l 11.774 APHA-4110-B
(Orthophosphate (as P) mg/l 0.016 APHA-4110-B
[Nitrate (as NOj3) mg/1 =0.01 APHA-4110-B
[Nitrite (as NO,) mg/l <0.01 APHA-4110-B
Total Oxiciscd Nitrogen (as W) mg/l <0.01 ADPHA-4110-B
Cyanide mg/1 0.07 APHA-4500-CN-E
Ammeomnia (as N) mg/l 184 Nessler
BOD mg/1 95.6 APHA-5210-B
COD mg/1 3750 APHA-5220-D
(Chlonde mg/l 823.079 APHA-411(-B
pH - 7.31 APHA-4500-H+
Coaductivity uS/em 7530 ADPHA-2510-B

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Test results relate only o thisfthese items. This testreport shall not be duplicated in full without the permission of the test laboratory.
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BHF/CL/02C

Analysing
Testing
TEST REPORT 110725.4 Consuting
Calibrafing
Client: Environmental Department BHP Ref. No.: 13/09/462 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Annual Leachate 2013 Limerick
Ireland
Tel +353 61 455395
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron Lo4 mg/l =0.001 APHA-3102-B
Cadmium mg/l <0.02 APHA-3102-B
Calcium mg/] 36.209 APHA-3102-B
Chromium mg/l 0.036 APHA-3102-B
Copper mg/l 0.339 APHA-3102-B
Iron mg/l 0.896 APHA-3102-B
Lead mg/l <0.01 APHA-3102-B
Magnesium mg/l 1.209 APHA-3102-B
Manganese mg/l 0.609 APHA-3102-B
[Nickel mg/l =0.001 APHA-3102-B
Potassium mg/] 0.666 APHA-3102-B
Sodium mg/] 10.049 APHA-3102-B
Zinc mg/l =0.001 APHA-3102-B
Mercury mg/l <0.02 APHA-3102-B
Fluoride mg/l 0.036 APHA-4110-B
Sulphate (as 50,) mg/l 0.643 APHA-4110-B
Orthophosphate (as P) mg/l 0.023 APHA-4110-B
[Nitrate (as NO;) mg/l <0.01 APHA-4110-B
[Nitrite (as NO,) mg/l <0.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l <0.01 APHA-4110-B
Cyanide mg/l 0.06 APHA-4500-CN-E
Ammornia (as N) mg/l 96 Nessler
BOD mg/l 7.9 APHA-5210-B
COD mg/l 71 APHA-5220-D
Chloride mg/l 67.944 APHA-4110-B
pH - 6.83 APHA-4500-H+
Conductivity uS/cm 2026 APHA-2510-B

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
Tesating
TEST REPORT 110725.5 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/463 |3|1|:
Limerick Clty Councll Order No.:
Dooradoyle Date Received: 19/09/2013 EHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Iltem: Annual Leachate 2012 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron Los mg/1 =0.001 APHA-3102-B
Cadmium mg/1 <0.02 APHA-3102-B
Calcium mg/] 49.117 APHA-3102-B
Chromium mg/1 0.084 APHA-3102-B
Copper mg/l 0.496 APHA-3102-B
Iron mg/l 1.124 APHA-3102-B
Lead mg/l <0.01 APHA-3102-B
Magnesium mg/l 1.147 APHA-3102-B
Ivlanganese 111g/1 0.317 APHA-3102-B
[Nickel mg/l <0.001 APHA-3102-B
Potassiuim mg/l 1.969 APHA-3102-B
Sodium mg/1 11.261 APHA-3102-B
Zinc mg/l =0.001 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Fluoride mg/l 0.102 APHA-4110-B
Sulpliate (as SOy4) 1/l 1.877 APHA-4110-B
Orthophosphate (as P) mg/l <0.01 APHA-4110-B
[Nitrate (as NO;) mg/l <0.01 APHA-4110-B
[Nitrite (as NO,) mg/l 0.035 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 0.011 APHA-4110-B
Cyanide mg/1 0.08 APHA-4500-CN-E
Ammomnia (as N) mg/l 58.25 Nessler
BOD mg/1 116 APHA-5210-B
CCD mg/1 89 APHA-5220-D
Chloride mg/1 162.545 ATPHA-4110-B
pH - 6.83 APHA-4500-H+
Conductivity uS/cm 2163 APHA-IS10B |

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 171013

|Tes’. results relate onlyto thisfthese items. This test report shall not be duplicated in full without the permission of the test laborafory.
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BHP/CL/02C

Analysing
Testing
TEST REPORT 110725.6 Consuing
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/464 |3|i|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAOQ: Tara Flanagan Item: Annual Leachate 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
EBoron Loo mg/l <0.001 APHA-3102-B
Cadmium mg/l <0.02 APHA-3102-B
Calcium mg/1 38.204 APHA-3102-B
(Chromium mg/l 0.076 APHA-3102-B
Copper mg/l 0.204 APHA-3102-B
Iron mg/l 0.907 APHA-3102-B
Lead mg/l <0.01 APHA-3102-B
Magnesinm mg/l 1.396 APHA-3102-B
IManganese mg/l 0.117 APHA-3102-B
[Nickel mg/l =0.001 APHA-3102-B
Potassium mg/1 2.049 APHA-3102-B
Sodium mg/l 13.904 APHA-3102-B
Zinc mg/l 0.024 APHA-3102-B
Mercury mg/l =0.02 APHA-3102-B
Fluoride mg/l 0.137 APHA-4110-B
Sulphate (as SOy) mg/l 2914 APHA-4110-B
(Orthophosphate (as P) mg/l <0.01 APHA-4110-B
[Nitrate (as NO;) mg/l 0.262 APHA-4110-B
[Nitrite (as NO,) mg/l 0.025 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 0.067 APHA-4110-B
Cyanide mg/l 0.09 APHA-4500-CN-E
Ammonia (as N) mg/l 525 Nessler
BOD mg/l 4.2 APHA-5210-B
COD mg/l 68 APHA-5220-D
Chlorde mg/l 39.157 APHA-4110-B
pH - 7.09 APHA-4500-H+
Conductivity uS/cm 1109 APHA-2510-B

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 17/10/13

|Te31 results relate only to thisfthese iterms. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHR/CL/02C

Analysing
e e e e g A A = Tasting
TEST REPORT 110725.7 Consulting
Calibrating
Client: Envireonmental Department BHP Ref. No.: 13/09/465 |3|1|)
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomandgate
FTAC: Tara Flanagan ltemi: Annual Leachate 2013 Limerick
Ireland
Tel +353 61455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron Lo7T mg/1 =0.001 APHA-3102-B
Cadmium mg/1 <0.02 APHA-3102-B
(Calcium mg/l 31227 APHA-3102-B
(Caromiim mg/l 0.045 APHA-3102-B
Copper mg/1 0.189 APHA-3102-B
Iron mg/1 0.607 APHA-3102-B
Lead mg/l <0.01 APHA-3102-B
Magnesium mg/l 1.721 APHA-3102-B
Manganese mg/l 0229 APHA-3102-B
[Nickel mg/l =(0.001 APHA-3102-B
Potassium mg/1 2217 APHA-3102-B
Sodium mg/] 24117 APHA-3102-B
Zine mg/1 0036 APHA-3102-B
Merciry mg/l <0 07 APHA-3107-R
Fluoride mg/1 0127 APHA4110-B
Sulphat: (as SOy) mg/1 5737 APHA4110-B
Orthophosphate (as P) mg/1 <(.01 APHA4110-B
[Nitrate (as NO;) mg/1 =0.01 APHA-4110-B
[Nitrite (as NC,) mg/1 <(.01 APHA4110-B
Total Oxidised Nitrogen (as N) mg/l <0.01 APHA4110-B
(Cyanide mg/1 0.04 APHA-4500-CN-E
Ammoma (as N) mg/1 26 Nessler
BOD mg/] 7.3 APHA-5210-B
COD mg/1 79 APHA-5220-D
Chalorids mg/l 45.005 APHA 4110-B
pH - 6.83 APHA-4500-H+
Conductivity uS/em 1066 APHA-2510-B

For and on behalf of BHP laborztories :

)

Paul O'Sullivan
Issue Date : 17M10/13

|Tat resulis relate only to thisithese items. This test report shall not be duplicated in full without fhe pemmission cf the test laborstory.
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BHP/CL/02C

Analysing
__________ e o Tasting
TEST REPORT 110725.8 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/466 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Ruad
Test Specification: Nil Thomondgate
FTAQC: Tara Flanagan ftem: Annual Leachate 2012 Limerick
Irelanc
Tel +353 61455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron L08 mg/1 =0 001 APHA-3102-B
Czdmium mg/1 <0.02 APHA-3102-B
(Czlcium mg/l 28.109 APHA-3102-B
Chromium mg/l 0.067 APHA-3102-B
Copper mg/l <0001 APHA-3102-R
Iron mg/1 <0001 APHA-3102-B
Lead mg/l <0.01 APHA 3102-B
Magnesim mg/l 2.009 APHA-3102-B
MManganese mg/l <0001 APHA 3102 B
[Nickel mg/l <0001 APHA-3102-B
Pctassium mg/l 0.314 APITA-3102-B
Scdium mg/1 36.209 APHA-3102-B
Zine g/l 0.054 APHA-3102-B
Mercury mg/l <0.02 APHA-3102-B
Fluoride mg/l 0.145 APHA-4110-B
Sulphate (as SO,) mg/1 14448 APHA-4110-B
(Orthophosphate (as P) mg/1 0.019 APHA-4110-B
[Nitrate (as NC;) mg/1 <0.01 APHA-4110-B
[Nitrite (as NO,) mg/1 <0.01 APHA-4110-B
Tatal Oxidised Nitrogen (as W) mg/l <001 APHA4110-R
Cyanide mg/l 002 APHA-4500-CN-E
Ammonia (as N) mg/l 454 MNessler
BOD mg/l 90.8 APHA-5210-B
COD mg/l 2550 ADPHA-5220-D
Chloride mg/1 896.185 APHA-4110-B
o1 - 7.12 APHA-4500-H+
Conductivity uS/cm 7700 APHA-2510-B

For and on behalf of BHP laboratories :

N

Paul O'Sullivan
Issue Date : 17/10/13

|T351 resulis relate anly to this/thesz items. This test repor shall net be duplicated in full without the permission of the test laboraiory.

Page B8 of 13
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BHP/CL/02C

Analysing
—— e, e a2 Testina
IEST REPORIT 1T10729.9 Consulting
Calibrating
Client: Envirenmental Department BHP Ref. No.: 13/09/467 |3|1|,
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Foad
Test Specification: Nil Thomondgate
FTAQ: Tara Flanagan Item: Annual Leachate 2012 Limerizk
Iretand
Tel +353 61 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron Log mg/l =0.001 ATHA-3102-B
Cadmium mg/1 <0.02 APHA-3102-B
Calvium mg/1 22.667 APHA-3102-B
Chromium mg/1 0.054 APHA-3102-B
Copper mg/l =0.001 APHA-3102-B
Iron mg/1 =<0.001 APHA-3102-B
Lead mg/1 <0.01 APHA-3102-B
Magnesium mg/l 2137 APHA-3102-B
Manganese mg/1 =0.001 APHA-3102-B
[Nickel mg/l =0.001 APHA-3102-B
Paotassium mg/1 0.996 APHA-3102-B
Sodium mg/1 28117 APHA-3107-R
Zinc mg/1 0.018 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Fluoride mg/l 0.459 APHA-4110-B
Sulphate (as SOg4) mg/l 5.419 APIIA-4110-D
Orthophosphate (as P) mg/1 <(.01 APHA-4110-B
Nitrate (as NUs) mg/l <0.01 APHA-3110-B
[Nitrite (as NO,) mg/1 <(.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/1 <0.01 APHA-4110-B
Cvanide mg/l 0.01 APHA-4500-CN-E
Ammormnia (as N) mg/1 444 Nessler
BOD mg/1 267 APHA-5210-B
COD mg/l 2850 APHA-5220-D
Chloride mg/l 520 447 APHA-4110-B
pH - 722 APHA-4500-E+
Conductivity uS/ i 6350 APHA-2510-B

For and on behalf of EHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Tes1 results relate only to thisithess items This test repor. shall not be duplicated in full without the permission o the test laboratory.

FPage 9 of 13

AER 2013 Longpavement (W0076-1)

Page 57 of 211



BHP/CL/02C

Analysing
Testing
TEST REPORT 110725.10 Consuing
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/468 |3|i|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAQ: Tara Flanagan Item: Annual Leachate 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron L10o mg/l =0.001 APHA-3102-B
Cadmium mg/l <0.02 APHA-3102-B
Calcium mg/1 19.819 APHA-3102-B
Chromium mg/l 0.069 APHA-3102-B
Copper mg/l =0.001 APHA-3102-B
Iron mg/l <0.001 APHA-3102-B
Lead mg/l =0.01 APHA-3102-B
Magnesium mg/l 1.104 APHA-3102-B
Manganese mg/l <0.001 APHA-3102-B
[Nickel mg/l =0.001 APHA-3102-B
Potassium mg/l 1.124 APHA-3102-B
Sodium mg/1 13.204 APHA-3102-B
Zinc mg/l 0.029 APHA-3102-B
MMercury mg/l <0.02 APHA-3102-B
Fluoride mg/l 0.682 APHA-4110-B
Sulphate (as SO,) mg/l 12.833 APHA-4110-B
(Orthophosphate (as P) mg/l 0.019 APHA-4110-B
[Nitrate (as NO;) mg/l 0.024 APHA-4110-B
[Mitrite (as NO,) mg/l =0.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 0.005 APHA-4110-B
Cyanide mg/l 0.01 APHA-4500-CN-E
Ammoma (as N) mg/l 404 Nessler
BOD mg/l 26.6 APHA-5210-B
COD mg/l 721 APHA-5220-D
Chloride mg/l 778.824 APHA-4110-B
pH - 7.26 APHA-4500-H+
Conductivity uS/cm 7170 APHA-2510-B

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 17/10/13

|Tes1 results relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test [aboratory.
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BHP/CL/02C

Analysing
Testing
TEST REPORT 110725.11 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/469 |3|i|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Iterm: Annual Leachate 2013 Limerick
Irefand
Tel +353 61 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron L1l mg/l <0.001 APHA-3102-B
Cadmmum mg/l <0.02 APHA-3102-B
Calcium mg/1 17.124 APHA-3102-B
Chromium mg/l 0.072 APHA-3102-B
Copper mg/l <0.001 APHA-3102-B
Iron mg/l <0.001 APHA-3102-B
Lead mg/l =0.01 APHA-3102-B
Magnesium mg/l 0.899 APHA-3102-B
Manganese mg/l =0.001 APHA-3102-B
[Nickel mg/l =0.001 APHA-3102-B
Potassium mg/1 1.209 APHA-3102-B
Sodium mg/1 9.107 APHA-3102-B
Zinc mg/l 0.032 APHA-3102-B
Mercury mg/l <0.02 APHA-3102-B
Fluoride mg/l <0.01 APHA-4110-B
Sulphate (as SO,) mg/l 13.802 APHA-4110-B
(Orthophosphate (as P) mg/l 0.109 APHA-4110-B
[Nitrate (as NO;) mg/l <0.01 APHA-4110-B
[Nitrite (as NO,) mg/l <0.01 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l <0.01 APHA-4110-B
Cyanide mg/l 0.03 APHA-4500-CN-E
Ammonia (as N) mg/l 872 Nessler
BOD mg/l 516 APHA-5210-B
COD mg/l 1141 APHA-5220-D
Chlorde mg/l 1609484 APHA-4110-B
pH - 137 APHA-4500-H+
Conductivity uS/cm 12020 APHA-2510-B

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 17/10/13

|Te51 results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 11 0of 13

AER 2013 Longpavement (W0076-1) Page 59 of 211



BHP/CL/02C

Analysing
— e — — e e o wm n Testing
IEST REPORIT 110/729.1 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/470 |3|1|)
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAL: Tara Flanagan ltem: Annual Leachate 2012 Limerick
Ireland
Tel +35361 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron L12 mg/1 =0.001 APHA-3102-B
(Cadmivm mg/1 =0.02 ADPHA-3102-B
Calcium mg/l 22.096 APHA-3102-B
Chromimum mg/1 0.059 APHA-3102-B
Copper mg/1 0.339 APHA-3102-B
Iron mg/1 2.049 APHA-3102-B
Lezd mg/l <0.01 APHA-3102-B
Magnesmim mg/1 0.961 APHA-3102-B
Manganese mg/1 0.667 APHA-3102-B
[Nickel mg/l =0.001 APHA-3102-B
Potassium mg/1 1.347 APHA-3102-B
Sodium mg/l 23.409 APHA-3102-B
Zinc mg/1 0.046 APHA-3102-B
vIercury mg/1 =0.02 APHA-3102-B
Fluoride mg/l 0.089 APHA-4110-B
Sulphate (as SO) mg/l 2914 APHA 4110-B
(Orthophosphate (as P) mg/1 =0.01 APHA-4110-B
[Nitrate (as NO;) mg/1 25.683 APHA-4110-B
[Nitrite (as NO,) mg/1 0.636 APHA-4110-B
Total Oxicised Nitrogen (as N) mg/1 5.996 APHA-4110-B
Cyanide mg/1 =0.001 APHA-4500-CN-E
Ammoma (as N) mg/l 54 Nessler
BOD g/l 71 APHA-5210-B
COD mg/1 156 APHA-5220-D
(Chloride mg/l 91.734 APHA-4110-B
pH - 7.27 APHA-4500-H+
Conductivity uS/cm 1484 APHA-2510-B

For and on behalf of EHP laboratories :

)

Paul O'Sullivan
Issue Date : 1710/13

|T351 resulis relate only io this/these items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
— s . m— — s - a Testing
IEST REPORIT 1T10/29.135 Consutting
Calibrafing
Client: Environmental Department BHP Ref. No.: 13/09/471 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 14/10/2013 New Road
Test Specification: Nil Thomondgate
FTAQ: Tara F!anagan tam: Annual Leachate 2013 | imerick
Irelanc
Tel +353 61 455399
Fax + 353 61 455447
Test Client Reference Units Results Standard
Reference
Boron L13 mg/l <0001 APHA-3102-B
Czdmium mg/1 <0.02 APHA-3102-B
Czlcium mg/l 26114 APHA-3102-B
(Chromium mg/1 0.064 APHA-3102-B
Copper mg/l =0 001 APHA-3102-B
Iron mg/l <0001 APHA-3102-B
Tead mg/l <001 APHA-107-R
Magnesium mg/l 1.041 APHA-3102-B
MManganzse mg/l <0001 APHA-3102-B
[Nickel mg/1 <0001 APHA-3102-B
Potassium mg/l 1.521 APHA 3102 B
Sodium mg/l 22333 APHA-3102-B
Zinc mg/l 0.03 APHA-3102-B
Mercury mg/1 <0.02 APHA-3102-B
Fluviide g/l 0.086 APHA-4110-B
Sulphate (as SO,) mg/l 17871 APHA-4110-B
(Orthophosphate (as P) mg/l <0.01 APHA-4110-B
[Nitrate (as NC;) mg/l 51.89 APHA-4110-B
[Nitrite (as NO,) mg/l 4367 APHA-4110-B
Total Oxidised Nitrogen (as N) mg/l 13204 APHA-4110-B
Cyamde mg/1 0.002 APHA-4500-CN-E
Ammaonia (as N) mg/l 0 Nessler
BOD mg/1 42 APHA-5210-B
COD mg/l 46 APHA-5220-D
Chloride mg/l 92272 APHA-4110-B
pH - 731 ATHA-4500-H+
Conductivity uS/cm 1407 APHA-2510-B

For and on behalf of BHP laboratories :

8

Paul O'Sullivan
Issue Date : 17/10/13

|T351 results relate anly to thisfthess items. This test repon shall net be duplicated in full without the permission of the test laboratory.
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4.0 DISCUSSION/INTERPRETATION

41 Ground Waters

The locations of the various groundwater monitoring locations are shown in Section 2. The
results of the chemical analysis conducted on the ground waters are presented in Section 3.

All results are assessed against the relevant overall threshold value range outlined in Schedule 5

(see below) of SI 9/2010 European Communities Environmental Objectives (Groundwater)
Regulations 2010.
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Groundwaier Threshold Values

9] 31

Threshold Yalues for Chemival Status Teses '
Column 1 | Column2 | Column3? | Column 4°
Test:
Assessmant Test: Test:
ol adverse | Assessuent | Assessienl
Test: impacts of | of whether of the
Assessment | chemical | groundwater| general
for the inputs from | intended quality of
presence of | groundwater| for human | groundwater,
saline cr on consumption| ina Overzll
~ other associatzd | in drinking | groundwater| o ‘“"'lil‘ id
Parameler Units intrusions. surface water body in {E»S 3
water protectad terms nf Value
bodies areas s | whether its Range
impacted ability to
¥ support
pollutants | human uses
and/or is has bezn
showing a | significantly
significant impairzd
and by
sustained | pollutien.
rise in
pollutant
levels.
Inorganic & Metals
Electrical Conductivity uS/cm 800 - 1875 - 800 — 1875
Malyhdate Reactive ngd P - 35 - - 35
Phosphorus
Ammonium ugl N - 63 175 175 65 — 175
Nitrite pgd NG, - - 375 - 375
Nitrate mg/l N0, - - 37.5 375 37.5
Chloride mg/l Cl 24 - 187.5 - 24 — 187.5
Sulphate mg/l 5Q, - - 187.5 187.5 187.5
Sodium mg/l Na - - 150 - 150
Boron nel B - - 750 750 750
Chrominm ug/l Cr - - - 37.5 375
Arsenic pe/l As - - - 7.5 1.5
Lead ugl Ph - - - 18.75 18.75
Nickel ug/l Ni - - - 15 15
Mercury gl He - - - 0.75 0.75
Cadminm gl el - - - 375 375
Copper pg/l Cu - - - 1500 1500
Aluminium gl Al - - - 150 150
Cyanide pgl Cn - - - 37.5 375
Pesticides
Atrazine e/l - - 0.075 0.075 0.075
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32 9]

Simazine e/l - - 0.075 0.075 0.075
MCPA pell - - 0.075 0,075 0.075
Lindane pe/d - - 0.075 0.075 0.075
Diuron g/l - - 0.075 0.075 0.075
44 —NiDOT pg/l - - nnTs 7S nn7s
Dieldrin g - - G.075 0075 0.075
Cypermethrin g/l - - 0.075 0,075 0.075
Bentazonz g/l - - 0.075 0.075 0.075
Glyphosate e/l - - 0.075 0.075 0.075
Chlortoluron g/l - - 0.075 0.075 0.075
Mecoprop g/l - - 0.075 0.075 0.075
lsoproturon pesl - - [EX ] S Ufs
24 g/l - - 0.075 0.075 0.075
Dichlorophenoxyacetic

acid

Total Pesticides g/l - - 0.375 0.375 0375
Organics

1.2-Dichloroethare g/l - - - 2325 2.25
vinyl Chloride e/l - - - 0.375 0.375
Total ng/l - - - 7.5 7.5
Tetrachloroethene &

Trichloroethene

Benzene g/l - - - 0.75 0.75
Benzo(alpha)pyrene ng/l - - - 7.5 7.5
Total Polycyclic g/l - - - 0,075 0.075
Aromatic

Hydrocarbons

Total Trihalomethanes g/l - - - 75 75
Notes

T “Threshold values™ have been established for pollutants that are causing a risk to groundwater
dodies. Exceedance of a relevant threshold valuz at a representative menitoring point triggers
further investigation to confirm whether the criteria for poor groundwaler chemical status are
being met. If the criteria for poor chemical status are being met by one or more of the test
procedures in Schedule 7, then a body or a groug of bodies of groundwatar is classified as being
at poor chemical status.

Threshold values are expressed as aunual arithmelic mean convenlralions.

For the drinking water test, further investigation includes an assessment of significant and sus-
tained upward trends in concentration of the relzvant pollutant at the monitoring point.

* For the general chemical test, further investigation includes the aggresation of data from a
representative group of monitoring points, comparison of the apgregated annual arithmetic
mean concentration of the relevant pollutant with the thresheld value and confirmation of
significant impairment of the groundwater body’s ability to support human uses.
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The limits for the relevant parameters are outlined below.

Parameter Unit Limit

Boron ug/l 750

Cadmium ug/l 3.75
Total Chromium ug/l 37.5
Copper ug/l 1500
Lead ug/l 18.75
Nickel ug/l 15

Mercury ug/l 0.75
Sodium mg/I 150

Total Cyanide ug/l 37.5
Sulphate mg/I 187.5
OrthoPhosphate mg/l 0.035
Nitrate mg/l 37.5
Nitrite mg/l 0.375

Ground waters that exceeded the threshold value range are shown below.

GWOL1S has elevated sulphate levels when compared to the threshold value of 187.5mg/I.
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4.2  Surface Waters

7 surface waters were sampled in the vicinity of the landfill. The locations of the various surface
water monitoring locations are shown in Section 2. The results of the chemical analysis
conducted on the surface waters are presented in Section 3.

All results are assessed against the relevant Maximum Allowable Concentration outlined in
Schedule 5 of SI 272/2010 European Communities Environmental Objectives (Surfacewater)
Regulations 2009.

An extract of schedule 5 is given below

AER 2013 Longpavement (W0076-1) Page 66 of 211



Table 10

Physico-chemical conditions supporting the biological elements
PART B: Specific pollutants
AA: annual average "

MAC: maximum allowable concentration

Unit: [pg/l]

[272] 41

Name of substance Environmental quality standard (EQS) @@
AA-EQS" AA-EQS MAC-EQS"™ MAC-EQS
Inland surface Other surface | Inland surface | Other surface
waters waters waters waters
Arsenic 25 20 - -
Chromium IT1 4.7 - 32 -
Chromium VI 34 0.6 - 32
Copper' 5 or 30 5 - -
Cyanide 10 10 - -
Diazinon 0.01 0.01 0,02 0.26
Dimethoate 0.8 0.8 4 4
Fluoride 500 1,500 - -
Glyphosate 60 - - -
Linuron 0.7 0.7 0.7 0.7
Mancozeb 2 2 7.3 7.3
Monochlorobenzene 1.5 25 - -
Phenol 8 8 46 46
Toluene 10 10 - -
Xylenes 10 10 - -
Zinc®™ & or 50 or 100 40 - -

"The calculation of the arithmetic mean and the analytical method used must be in accordance with
technical specifications to be adopted for chemical monitoring and quality of analytical results in
accordance with Directive 200060/EC of the European Parliament and of the Council, including how to
apply an EQS where there is no appropriate analytical method meeting the minimum performance
criteria.

®The values for all metals are for dissolved metals i.e. after filtration through a 0.45 micron filter, In
designing monitoring programmes, it was recommended that total chromium be determined. Where the
result for total chromium is less than the EQS for Cr VI, no further investigation is deemed necessary.
‘Where the total Chromium level is above the EQS, an assessment should be made of the potential
discharges of Cr VI into the waterbody. Where there is a risk of Cr VI contamination, speciation studies
should be included in the monitoring programme.

“IThe values for all metals, except Chromium VI, are as added values to background concentrations.

*1n the case of Copper the value 5 applies where the water hardness measured in mg/l CaCO3 is less than
or equal to 100; the value 30 applies where the water hardness exceeds 100 mg/l CaCO3.

“)n the case of Zinc, the standard shall be 8 pg/l for water hardness with annual average values less than or
equal to 10 mg/l CaC03, 50 pg/l for water hardness greater than 10 mg/l CaC03 and less than or equal to
100 mg/ CaCO3 and 100 pg/l elsewhere.

®Standards for compounds other than metals refer to total concentrations in the whole water sample.

MAA-EQS means that for each representative monitoring point within the waterbody, the arithmetic mean
of the concentrations measured over a twelve month monitoring period does not exceed the standard.

FMAC-EQS means that for each representative monitoring point within the waterbody no measured
concentration exceeds the standard.
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The limits for the relevant parameters from Schedule 5 are outlined below.

Parameter Unit AA MAC
Chromium ug/l 4.7 32
Copper (hardness <100mg/I as CaCOs) ug/l S S
Copper (hardness >100mg/I as CaCOs) ng/l 5 30
Zinc (hardness <10mg/l as CaCOs) ug/l 8 -
Zinc (hardness 10-100mg/l as CaCOs) ng/l 50 -
Zinc (hardness >100mg/l as CaCO3) g/l 100 -

Surface waters that exceeded the MAC are shown below.

SWO04 and SWO05 have elevated Chromium levels when compared to the MAC value of

0.032mg/I.

4.3 Leachate

Leachate samples were taken at 13 sampling locations for annual analysis. All samples had
typical characteristics of leachate, including strong odour, high turbidity, dark in colour, elevated

ammonia, conductivity and chloride levels. BOD levels were above 10mg/l at the following

locations, LO1, L02, LO3, LO8, LO9, L10 and L11.
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Appendix A

Copy of Table D.5 (Licence Instructions for WL 76-1)
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D.3 Surface Water, Groundwater and Leachate

Table D.5.1 Water and Leachate - Parameters / Frequency

Visual Inspection/Odour Y2 Weekly Quarterly Quarterly
Groundwater Level Not Applicable Monthly Not Applicable
Leachate Level Not Applicable Not Applicable Continuous
Ammoniacal Nitrogen Quarterly Quarterly Annually
BOD Quarterly Not Applicable Annually
COoD Quarterly Not Applicable Annually
Chloride Quarterly Quarterly Annually
Dissolved Oxygen Quarterly Quarterly Not Applicable
Electrical Conductivity Quarterly Quarterly Annually
pH Quarterly Quarterly Annually
Total Suspended Solids Quarterly Not Applicable Not Applicable
Temperature Quarterly Quarterly Quarterly
Metals / Non Metals ¥* Annually Annually Annually
Cyanide (Total) Not Applicable Annually Annually
Fluoride Not Applicable Annually Annually
List II Organic Substances ™ Once off ™3 Annually ¥ Once off o3
3

Mereury Annually Annually Annually
Sulphate Annually Annually Annually
Total Alkalinity Annually Annually Not applicable
Total P/Orthophosphate Annually Annually Annually
Total Oxidised Nitrogen Annually Annually Annually
Total Organic Carbon Not Applicable Quarterly Not Applicable
Residue on evaporation Not Applicable Annually Not Applicable
Biological Assessment Annually ¥t 8 Not Applicable Not Applicable

Note 1:  All the analyzis chall be carried out by a competent laboratory using stendard and internationally accepted procedures.

Note 1:
Note 3:

Note 4:

Note 5:
Note a:

Metals and clements to be analysed by AAMICE should include az a minimum: boron, cadminm, calciom, chromivm (total),
copper, iron, lead, magnesiom, manganeze, 1:&4:‘1'_:1, potazzivm, sodivm and zinc.

Samples screened for the presence of ndz using Gaz Chromatography / Masz try (GC/MS) or other
appropriate techniques and vsing the list I.I'II Substances from EU Directive 76/464/EEC and SUJ‘GSFEEC as a guideline.
Recommended analytical techniques include: volatiles (US Environmental Protection Agency method 524 or equivalent), semi-
velatiles (USEPA method 323 or equivalent, and pesticides (USEFA method 008 or equivalent).

2 surface water locations, 3 groundwater locations and 2 leachate locations to be agreed with the Agency for these parameters.
Appropriate biological methods (soch as EPA Q-Rating System) to be used for the assessment of rivers and streams.

Environmental Protection Agency WL/Reg. No.78-1 Page 26 of 20
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Appendix D
Quarterly Surface Water, Ground Water

and Leachate Monitoring Reports
2013
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BHP/CEM/23

TEST REPORT

Client: BHP Ref No.: 108327-108329
Limerick City Council Order No.: )

City Hall Date Received: 15" March 2013
Limerick Date Completed: 27" March 2013

Test Specification: Nil

Item: Longpavement Landfill Site

Analysing
Testing
Consulting
Calibrating

312

BHP

New Road
Thomondgate

Limerick

Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Quarterly Report covering groundwater, surfacewater and leachate monitoring at

Longpavement Landfill (Monitoring Period January - March 2013)

Limerick City Council
City Hall
Limerick City

FTAO: Ursula Ahern

Report on Longpavement Landfill for Q1, 2013

For and on behalf of BHP Ltd.

Paul O’Sullivan

AER 2013 Longpavement (W0076-1)

Page 72 of 211



Date Issued: 18" October 2013

Test results relate only to this item.  This test report shall not be duplicated except in full and with the permission of the test laboratory
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1.0 INTRODUCTION :

BHP were contracted by Limerick City Council to carry out environmental monitoring at
Longpavement Landfill site which is located adjacent to the Longpavement road, Limerick City.
This landfill is no longer operational and is currently undergoing remediation and final capping

works. The facility is operated under waste license no. 76-1, which was issued to Limerick City

Council on the 1% February 2008 by the EPA.

This report covers surfacewater, groundwater and leachate monitoring at Longpavement for the
first quarterly monitoring event of 2013 (January-March 2013). Details on the unavailability of
sampling points may be found in the site sheet in Appendix A.

2.0 SAMPLING :

This monitoring is a continuation of an established monitoring program at Longpavement
Landfill. As such, the borehole locations are as on previously drafted site maps. A site map is
attached below showing the borehole locations. BHP sampled at 6 available boreholes. Their

individual references are as shown in table 1.

Borehole Reference Static Water Level
(m)
GW-01 (S) 2.60
GW-01 (D) 2.50
GW-02 (S) 1.17
GW-02 (D) 1.45
GW-03 (S) 1.94
GW-03 (D) 1.82
GW-04 (S) Dry
GW-04 (D) 2.59
GW-05 (S) Dry
GW-05 (D) 3.47
GW-06 (S) Not available
GW-06 (D) Not available

Table 1: Borehole reference points and levels.

Locations for surface waters and leachate wells are also shown in the map below.
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Site map of Longpavement Landfill showing sampling locations

£0DZ - SI9 - 1uned AUT youawr]

A./l/w
l%

iy
s AR

Ourpen

.l.l!..mo.a.m
buissorn  jana]
10-FO®
_,oun_
\ ®
Z0-1
‘_ e an e
% avauau
£l 1 1
r wouss  woe 0 @A ® /\
| ) ._ i bt
| .
j
M_
\
b
\
90-MS

c0-HE3

ﬁg;wiaw
g
/\/ \%\ 7
rl-.rlr.
/i~
[J oG -~

Page 76 of 211

AER 2013 Longpavement (W0076-1)



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

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

2. Appropriate on-site sampling techniques were utilised.

ISO 5667 ; ‘Guidance on sampling of groundwaters’ was followed which is
appropriate for the objective of monitoring groundwater quality.

A Waterra inertial lift pump was utilised which is designed for borehole monitoring
in that at no time does the pump come in contact with the water sample. By utilising
dedicated hosing at each borehole and new sample containers then any possibility of
cross-contamination is eliminated.

In order to achieve representative sampling, the method used needs to be capable of
withdrawing samples whose composition reflects that of the sub-strata (and not that
of stagnant water in the standpipe). In order to achieve this, each borehole is purged
of three times its volume before any sample is taken. This is estimated on-site using
an electronic dip-meter to measure depth of water and then calculating volume of
water present (after measuring radius of borehole).

Having taken a representative sample, several analysis parameters are time sensitive
and therefore need to be measured on-site i.e. pH, temperature, conductivity and
dissolved oxygen. Dissolved Oxygen, Conductivity, pH and temperature are
measured using a HACH HQ40d Portable Multi-meter which has Automatic
Temperature Compensation functionality

3. BHP operates a chain of custody system. The sample site-sheet / chain of custody form can
be found in Appendix B.

4. All samples received by the Laboratory were stored between 0 and 6°C. Subsequent analysis
of all samples was carried out in accordance with Standard Methods for the examination of
water and wastewater, 22" Edition, 2012, published by the American public health

association.
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Parameters for Laboratory Analysis

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

Table 2 : Table of chemical testing methods adopted by BHP Laboratories

* APHA = American Public Health Association
AWWA = American Water Works Association
WEF = Water Environment Federation
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4.0 RESULTS:
The results are presented in the following tables.

Ground Water Monitoring results for
Longpavement Landfill

Quarter 1
2013
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EHPICL/I02C

Analysing
_______________ = 4 Testing
TEST REFPORT 108327.1 Consuiting
Callbrating
Client: Environmental Cepartment BHP Ref. No.: 13/03/484 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 27/03/2013 New Road
Test Specification: Nil Thomondgata
FTAQ: Ursulz Ahern Item: Q1 Ground Water 2013 Limerick
Ireland
Tel +353 61 455389
Fax + 353 61455447
E Mail bhpcem2@bhp is
Test Client Reference Units  |Results Standard
Reference
Odounr GW 0l Slight odour APHA-2150-B
Visual laspection Shallow Lurbid/Black Visual
Water Level m 2.6 ISO 5667 11
Ammeonical Nitrogen NH:-N mg/] 5.25 APHA-4500-NH3-D
I('hloride Cl mg/l 625 APHA-4110-D
Dissolved Oxygen mg/l 223 APHA-4500-0-G
Electrical Conductivity uSem™ 4000 APHA-I510-B
s 7.51 APHA-4500-H+
Temperature °c B3 APIIA-2550-D
Total Organic Carben mg/] 17.3 ADPHA -5310-C

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issua Data - 27/08/2013

All methods are from Standard Methods for the Examination of Wzter

|Test results refale only to thisfthese items. This test report shall notbe duplicsted in full without the pemission of the test laboratory.

Page 1 of 10
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BHF/CL/02C

Anzlysing
P . _ | asting
TEST REPORT 108327.2 Consulting
Calkrating
Client: Environmental Department BHP Ref. No.: 13/03/485 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 27/03/2013 New Road
Test Specification: Nil Themondgate
FTAQ: Ursula Ahern Item: Q1 Ground Water 2012 Limerick
Ireland

lel +353 61 4553494
Fax+ 333 €1 435447
C Mail bhpcem2@khp iz

Test Client Reference Units  |Results Standard
Reference
Odour GW 0L Slight odour APHA-2150-B
Visual Inspection Desp LTurbid/Yellow Visual
Water Level m 25 ISO 5667 - 11
Armnomcal Niiogen NH3-IN myg/l 21.75 APHA-4500-NE3-D
Chloride Cl1 mg/l 317.6 APITA-4110-D
Dissolved Oxygen mg/l 5.23 APHA 1500 O G
Clectrical Conductivity uSem! 2710 APHA 2510 B
pH 7.05 APHA 1500 H+
Temperature °c 10.4 APHA 2550 B
Total Organic Carbon mg/l 20.1 APHA 5310 C

Additional information : All methods are from Standard Methods for the Exanunation of Water

and Wastewater 20th Fdition
For and on behalf of BHP laborateries :

)

Paul O'Sulllvan
Issue Date : 27/08/2013

|Te31 resuts relate only bo thizfthese il=ems. This test report shall not be duplicated in full without the pemiizzion of the test laboratony.

Page 2 of 10
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RHPICI 102G

Analysing
——— g — . B 8 s o s s o Testing
TEST REPORT 108327.3 Corsutng
Calbratna
Client: Environmental Department BHP Ref. No.: 13/03/486 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 27/03/2013 New Road
Test Specification: NIl | homondgate
FTAO: Ursula Ahern Item: @1 Ground Water 2013 Limzrick
Irzland
Tal +3£3 61 456300
Fax+ 353 A1 455447
E Mail bhpcemzZ@bhp.ie
Test Client Reference [Tnits  Resnlts Standard
Reference
Ddeour G 02 - Slight odour APHA-2150-B
Visnal Tnspection Shallow - Tirhd/Grey Visnal
Water Level m 1.17 IS0 5667 - 11
Ammeonical Nitrogen NH;-N mg/l 0.05 APHA-4500-NH3-D
Chloride C1 mg/l 181.6 APHA-4110-D
Dissolved Oxygen mg/l 73 APHA-4500-O0-G
Electrical Conductivity uScar 4240 APHA-2510-B
IrH - 75 APHA-4500-H+
Temperature °C 75 APHA-2550-B
Total Grganic Carbon mg/l 13.2 APHA -5310-C

Additional information : All metheds are trom Standard Metheds tor the Exanunation of Water

and Wastewarer 20th Edition.
For and en behalf of BHP laboratoriss :

)

Paul Q'Sullivan
Issue Date : 27/08/2013

|‘es1 resuls reate only 10 thisithese 2ms. This t2s: report shall rot be duplicakd Ir Tull without the: pesmilssion of the test [aboratory.

Mage 3 of 10
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RHPICI 102G

Analysing
——— o —— g & o g g 4 Tesling
TEST REPORT 108327.4 Corsuitng
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/487 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 27/03/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern [tem: @1 Ground Water 2013 Limarick
Ireland
Tel +353 61 455393
Fax+ 303 01 455447
E Mail bhpcem2@hbhp e
Test Client Reference Tnits Results Standard
Reference
Ddcur GW 02 - No odour APHA-2150-B
Visual Inspection Deep - Tubid Brown WVisual
Waker Level it} 1.45 IS0 56G7 - 11
Ammonical Nitrogen NII3-N mg/l 85 APIIA-4500-NII3-D
Chloride CL mg/l 193.3 APHA-4110-D
|Dissolved Oxygen mg/l 26 APHA-4500-0-G
Elcctrical Conductivity uSen! 2540 APHA-2510-B
b= 6.71 APHA 1500 H+
Temperature °c 10.4 APHA 2550 B
Total Orzanic Carbon mg/l 201 APHEA 5310 C

All metheds are from Standard Metheds for the Examination of Water
and Wastawater 20th Edition.

Additional information :

For and on behalf of BHP laboratories :
)|

Paul O'Sullivan
Issue Date : 27/08/2013

|_c:3{ rcaukta rcate only o thinfthcac iiocma. Thia toat report shall rot be duplicaicd ir full without the: pomission of the tost laboratory.
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BHP/CL/02C

Analysing
P g P PR A AT P I esting
el REFURKI 1U00L7.9 Consuting
Calibrating
Client: Environmental Departmeant BHP Ref. No.: 13/03/488 |3|i|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 27/03/2013 New Road
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern Item: Q1 Ground Water 2013 Limerick
Irzlanc
Tel +353 61 455200
Fax + 353 €1 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Resnlts Standard
Reference
Odour GW 03 - Leachate odour APHA-2150-B
Visual Inspection Shallow - Turbid/Black Visual
Water Level m 1.94 ISO 5667 - 11
Ammomical Nitrogen NH;-N mg/l 1.11 APHA-4500-NH3-D
Chloride C1 mg/l 10.4 APHA-4110-D»
Missalved Oxygen mg/l g 4% APHA A500-0-G
Electrical Conduct:vity uSem’” 1020 APHA-2510-B
pH - 7.03 APHA-4500-H+
Temperature “C 84 APHA-2550-B
Total Orgamic Carbon mg/l 20 ADPHA -5310-C
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition
For and on behalf of BHP labaratories :

)

Paul O'Sullivan
Issue Date : 27/08/2013

|Test results r2late only to thisfhese tems. This test report shall not be duplicated in full without the permission of the test lsboratory.

Page 5 of 10
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BHP/CL/O2C

TEST REPORT 108327.6

Client: Environmental Department
Limerick City Council
Dooradoyle
Co. Limerick

FTAO: Ursula Ahern

BHP Ref. No.: 13/03/489
Order No.:

Date Received: 15/03/2013
Date Completed: Z7/03/2013
Test Specification: Nil

Iterm: @1 Ground Water 2013

Analysing
Teslinu
Corsultng
(Calibrating

3HI2

New Road

Thomondgzte

Limzrick

Ireland

Tel +353 61 49939
Max v 353 81 455447

E Mail thpcem2@hhp.is

Test Client Reference Tnits  Results Standard
Relerence
(Ddcur GW 03 - Strong odour APHA-2150-B
Visual Iuspection Deep - TwbidBiown Visual
Watcr Level m 1.52 ISO 5667 - 11
Ammeonical Nitrogen NH, N mg/l 0.71 APHA 1200 NH3 D
(Chloride Cl mg/l 14.9 APHA-4110-D
IDissolved Oxygen mg/l 6.57 APHA-4500-0-G
Electrical Conductivity uSem™ 1108 APHA-?510-R
| 2] ; 672 APHA_4500-H+
Temperature °c 99 APHA-?530-RB
Tatal Crganic Carhon mg/l 201 APHA -5310-C

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)|

Paul C'Sullivan
Issue Date : 27/08/2013

All metheds are from Standard Metheds for the Examination of Water

|_est results reate only o thisfthese itbms. This tes! report shall rot be duplicated ir full without the permission of the test laboratory.
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BHP/CL/02C

TEST REPOR

Client: Environmental Department
Limerick City Council

Dooradoyle
Co. Limerick

FTAQ: Ursula Ahern

BHP Ref. No.: n/a

Order No.:

Date Received: 15/03/2013
Date Completed: 27/03/2013
Test Specification: Nil

Item: Q1 Ground Water 201

Analysing
Tasting

Consulting
Calibrating

3H

New Road
Thomondgate

Limerick

Irelanc

Tel +353 61 455389
Fax + 353 €1 4153447

E Mail bhpecem2@bhp.ie

Test Client Reference Units Results Standard
Referenee
Qdour GW 04 - Dry APHA-2150-B
Visual Inspection Shallow - WVisual
Waler Level m ISO 5667 - 11
Ammonical Nitrogen NH;-N mg/l APHA-4500-NH3-D
Chloride Cl mg/l APHA-4110-D
Dissolved Oxygen mg/l APHA-4500-0-G
Electrical Conductivity uscm’ APHA-2510-B
pH - AFHA-4500-H+
Temperature °C APHA-2550-B
Total Organic Carbon mg/l APHA -5310-C

All methods are from Standard Methods for the Examination of Water
and Wastewaler 20th Ediion

Additional information :

For and on behalf of BHP laboratories :
]

Faul O'Sullivan
Issue Date : 27/08/2013

|Tes1 results r2late only to thisfthese tems. This test report shall not be duplicated in full without the permission of the test lsboratory.
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BHR/CL/O2C

Analysing
Testing
TEST REPORT 108327.8 Consutting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/490 |3‘1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 27/03/2013 New Road
Test Specification: Nil Thomoncgate
FTAQ: Ursula Ahern Item: 01 Ground Water 2013 Limerick
Iretand
Tel +353 61 455399
Fax - 353 61455447
E Mzl bipcemz@bnp.le
Test Client Reference Units Results Standard
Reference
Odour GW 04 - No odour APHA-Z150-B
Visual Inspection Deep - Turbid/Brown Visual
Water Lavel m 159 ISO 5667 -11
Ammenical Nitrogen NH;-IT mg/l 0.07 APHA-4500-NH3-D
(Chloride C1 mg/l 119 5 APEA 1110 D
IDissolved Oxygen mg/l 495 APHA-4500-0-G
Elecirical Conductivity uScm’ 1011 APHA-I510-B
IrH - 6.74 APHA-4500-H+
Temperature °C 10.5 APHA-3550-B
Total O1ganic Carbon mg/l 20.1 APHA -3310-C

Additional information :

All meithods me hom Standa d Metbods [0 (he Exannnation of Wala
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 27/08/2013

|Te:31 reoults relaic onfy to thisfthese itema. This teat report ahall not be duplicated in full without the permission of the teat laboratory.
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BHP/CL/02C

Analysing
Testing
TEST REPORT 108327.9 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: n/a |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 27/03/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q1 Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour GWos - Dry APHA-2150-B
Visual Inspection Shallow - Visual
Water Level m ISO 5667 - 11
Ammomnical Nitrogen NH;-N mg/l APHA-4500-NH3-D
Chloride C1 mg/l APHA-4110-D
Dissolved Oxygen mg/l APHA-4500-0-G
Electrical Conductivity uSem™! APHA-2510-B
pH - APHA-4500-H+
Temperature °C APHA-2550-B
Total Organic Carbon mg/l APHA -5310-C
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 27/08/2013

|Test results relate only fo thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 9 of 10
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BHP/CL/O2C

Analysing
— e —— 4 o n Testing
TEST REPORT 108327.10 Consultng
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/491 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHF
Co. Limerick Date Completed: 27/03/2013 New Roar
Test Specification: Nil Thomoncaate
FTAO: Ursula Ahern Item: Q1 Ground Water 2013 Limerick
Ireland
181 +353 51 455344
Fax - 253 61 455447
E Mazil bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour GW 05 - Leachate odour APHA-Z150-B
Vicual Inspection Deep - Turbid/Grey Visual
Water Lavel m 347 ISO 5667 -11
[Ammonical Nitrogen NH;-N mg/l 6 APHA-4500-NH3-D
Chloride C1 mg/l 491 APEA-4110-D
Dissolved Oxygen mg/l .69 APHA-4500-0-G
Elecaical Conductivity uScm’? 2790 ADPHA-2510-B
| Pz - 6.22 APHA_4500.-H+
Temperatire °c 172 APHA-I550-B
Total Orgamic Carbon mg/l 17.9 APHA - 3310-C

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastcwater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 27/08/2013

|Tcot reaults relaic onfy to thisftheac itcma. This teat roport ahall not be duplicated in full without the permission of the teot laboratary.
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Surface Water Monitoring results for
Longpavement Landfill

Quarter 1
2013
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RHPICI/N2C

TEST REPO

Client: Environmental Cepartment
Limerick City Council
Dooradoyle
Co. Limerick

FTAOQ: Ursulz Ahern

RT 108328.1

BHP Ref. No.: 13/03/492
Order No.:

Date Received: 15/03/2013
Date Completed: 28/03/2013
Test Specification: Nil

Item: Q1 Surface Water 2013

Analysing
Tasting
asting

Consuiting
Calibrating

I3HI?

Mew Roal
Thumoundyale

Ireland

Tel +353 61 455389
Fax + 353 61 455447

E Mail blpcem2@bhp ie

Test Client Reference Units  |Resulrs Standard
Reference
Odonr SWol1 None APHA-2150-B
Visual Inspection - Clear Visual
Ammonical Nitrogen NH;-N mg/l <0.01 APHA-4500-NH3-D
BOD mg/l 20 APHA-5210-B
COD mg/] APHA-5220-D
Chloride C1 mg/] 231 APHA-4110-D
Dissolved Oxygen mg/l 575 APHA-4500-0-G
Electrical Conductivity uSem! 573 APHA-2510-B
k= - 7.56 APHA-4500-H+
Total Suspended Solids g/l 2 APHA-2540-D
Temperature °c 7.2 APHA 2550 B

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laberatories :

Paul O'Sulllvan
Issue Date : 27/08/2013

All methods are from Standard Methods for the Examination of Wzter

|Test results relale only to thisfthese itlems. This test report shall notbe duplicsted in full without the pemission of the test laboratory.
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BHP/CL/02C

Analysing
AT BER AT 4RGSR 6 - Testing
TEST REPORT 108328.2 Consuiting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/493 |3|-I|:I
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completad: 28/03/2013 New Road
Test Specification: Nil Thumondygale
FTAQ: Ursula Ahern ltem: Q1 Surface Water 20123 Lmerick
Irzland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpecem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour SWo2 - None APHA-2150-B
Visual Inspection - Clezr Visnal
Ammonical Nitrogen IVH;-N mg/l 0.44 APHA-4500-NH3-D
BOD mg/l 26 APHA-5210-B
COD mg/] 2 APHA-5220-D
Chlonde Cl1 mg/] 1874 APHA-4110-D
Dissalved Oxyzen /] 11.73 APHA-4500-0-G
Electrical Conductivaty uSem’! 508 APHA-2510-R
| s - 7.85 APHA-4500-H+
Total Suspended Selids mg/1 26 APHA-2540-D
Temperature °C 89 APHA-2350-B

Additional information :

Al methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

f ] ]

Paul O'Sullivan
Issue Date : 27/08/2013

|Taet rezulte relate anly te thiefhees iteme. Thie teet report ehall not be duplicated in full without the pemiesion of the teet laboraiony.

Page 2 of 7
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BHP/CL/02C

Analysing
________________ = Testing
TEST REPORT 108328.3 Consuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/434 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 28/03/2013 Naw Road
Test Specification: Nil Thomendgate
FTAQ: Ursula Aharn Itam: 01 Surfzce Watar 2013 ! imerick
Ireland
Tel +353 61 4553589
Fax + 353 01 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Relerence
Odour SWao3 - None APHA-2150-B
Visual Inspection - Clear/Straw yellow Visual
Ammomical Nitrogen NH;-N mg/l 0.02 APHA-4500-NH3-D
EOD mg/l 25 APHA-5210-B
COD mg/l 18 APHA-5220-D
Chloride Cl mg/l 193 APHA-4110-D
Dissolved Oxygen mg/l 10.1 APHA-4300-0-G
Clectncal Conductivity uSem?! 442 APHA 2510 B
pH - 7.84 APHA-4500-H+
Total Suspended Solids mg/l 17.3 APHA-2340-D
Temperature °c 73 APHA-2550-B
Additional information : All methods are from Standard Metheds for the Exanunation of Water

and Wastewater 20th Edition.
For and on bhehalf of BHP laboratorles :

)

Paul O'Sullivan
Issue Date : 27/08/2013

|Te51 results relate only to thisithese fems. This test report shall not be duplicated in full without the permission of the lest laboratory.

Page 3 of 7
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BHP/CL/02C

Analysing
—— . 4 & Testing
lEST REPURI 1TU6526.4 Cansulting
Calibrating
Client: Environmental Department BHP Ref. No_: 13/03/495 |3|*|)
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 28/03/2013 New Road
Test Specification: Nil Thomandgate
FTAQ: Ursula Ahern Iltem: Q1 Surface Water 2013 Limerick
Irelanc
Tel 1353 61 455399
Fax + 353 €1 455447
E Mail bhpeem2@bhp ie
Test Client Reference [Tnits Resulis Standard
Reference
Odour SW o4 - None APHA-2130-B
Visual Inspection - Clea Visual
Ammonical Nitrogen NH;-N mg/l 1.43 APHA-4500-NH3-D
EOD mg/l 49 APHA-5210-B
COD mg/l 18 APHA-5220-D
Chlonde C1 mg/l 27 APHA-4110-D
Dissolved Oxygen mg/l 10.1 APHA-4500-0-G
Electrical Conductivity uSem’ 428 APHA-2510-B
pH - 7.78 APFHA4500-H+
Total Snspendad Solids mg/l 6 APHA-2540-D
Temperature °C 73 APHA-2550-B
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition
For and on behalf of BHP laboratories :

)

Faul O"Sulllvan
Issue Date : 27/08/2013

|Tes1 results rzlate only to thisfhese tems. This test report 2hall not be duplicated in full without the permission of the test lzboratory.

Page 4 of 7
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BHP/CL/02C

Analysing
AT BERAET ARG SA6 = Tasting
TEST REPORT 108328.5 Consulting
Calibrating
Cllent: Environmental Department BHP Ref. No.: 13/03/436 |3|-I|:
Limerick City Council Order No_:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 28/03/2013 Nzw Road
Test Specificatlon: NII | nomendgate
TAO: Ur=syla Ahern ftem: 01 Surface Watar 2012 Limerick
Ireland
Tel +353 61 455399
Fax + 353 81 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
(Odour SWos - No odour APHA-2150-B
Visual Inspection - Clear Visual
Ammomical Niirogen NH;-N mg/l 1.05 APHA-4:00-NH3-D
DOD mg/l 29 APITA-5210-B
COD mg/l 15 APHA-5220-D
(Chloride C1 mg/l 252 APHA-4110-D
Lissolved Oxygen mg/l 591 APHA-4500-0-G
Electucal Conductivily uScm’! 500 APHA-2510-B
pH - 7.96 APHA-4500-H+
Total Suspended Solids mg/l 4.6 APHA-2540-D
Temperature °c 76 APHA-2550-B
Additional infermation : All methods are from Standard Methods for the Cxamination of Water

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 27/08/2013

|Te51 resulis relate only to thisithese fems. This test report shall not be duplicated in full without the permission of the test laboratory.
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RHPICI/N2C

Analysing
e DEEADT AA0BA0 O Testing
TEST REPORT 108328.6 Conuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/497 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 28/03/2013 Hew Hoal
Test Specification: Nil Thomondgale
FTAQ: Urzulz Ahern Item: Q1 Surface Water 2012 Limerick
Ireland
Tel +353 61 455389
Fax + 353 61 455447
E Mail blpcem2@bhp ie
Test Client Reference Units  |Results Standard
Reference
Odonr SW 06 - No odour APHA-2150-B
Visual Inspection - Clear/Sraw yellow Visual
Ammonical Nitrogen NH;-N mg/l 0.05 APHA-4500-NH3-D
BOD mg/l 23 APHA-5210-B
oD mg/] 11 APHA-5220-D
Chloride C1 mg/] 19.2 APHA-4110-D
Dissolved Oxygen mg/l 542 APHA-4500-0-G
Electrical Conductivity uSem! 530 APHA-2510-B
-2 - 7.68 APHA-4500-H+
Total Suspended Solids g/l 6 APHA-2540-D
Temperature °c 7.8 APHA 2550 B
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.
For and on behalf of BHP laberatories :

Paul O'Sulllvan
Issue Date : 27/08/2013

|Test results relale only to thisfthese itlems. This test report shall notbe duplicsted in full without the pemission of the test laboratory.

Page 6 of 7
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BHF/CL/02C

TEST REPORT 108328.7

Client: Environmental Department
Limerick City Council
Dooradoyle
Co. Limerick

FTAQ: Ursula Ahern

BHP Ref. No.: 13/03/498
Order No.:

Date Received: 15/03/2013
Date Completed: 28/03/2013
Test Specification: Nil

Item: Q1 Surface Water 2013

Analysing
Testing
Consulting
Calibrating

3HI?

MNew Road
Thomondgate

Limerick

Ireland

Tel +353 61 4553589
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units |Results Standard
Reference
Odour SW 07 - No odour APHA-2150-B
Visual Inspection - Clear/Straw colour WVisual
Ammonical Nitrogen NH;-N mg/l 25 APHA-4500-NH3-D
BOD mg/l 3 APHA-5210-B
COD mg/l 15 APHA-5220-D
(Chloride C1 mg/l 64.6 APHA-4110-D
Dissolved Oxygen mg/l 7.03 APHA-4500-0-G
Electrical Conductivity uScm’” 734 APHA-2510-B
| s - 7.37 APHA-4500-H+
Total Suspended Solids mg/l 8.6 APHA-2540-D
Temperature °C 76 APHA-2550-B
Additional infermation : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

{),

Paul O'Sullivan
Issue Date : 27/08/2013

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 7 of 7

AER 2013 Longpavement (W0076-1) Page 97 of 211



Leachate Monitoring results for
Longpavement Landfill

Quarter 1
2013
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BHP/CL/(2C

Analysing
—— e —— s —— - Testing
TEST REPORT 108329 Comauting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/499-511 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 15/03/2013 New Road
Test Specification: Nil Thomondgate
FTADC: Ursula Ahern item: Q1 Leachate 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 33361 450447
E Mail bhpcem2@bhp.ie
Test Client Reference TTmits Results Standard
Reference
jOdour L0l - Leachate odour APHA-2150-B
[Visual Inspection - Black, very turbid Visual
[Temperature C 12.0 APHA-2550-B
jOdour L0z - Leachate odour APHA-2150-B
[Visual Inspection - Black, very turbid Visual
[Temperature ’C 10.1 APITA-2550-D
[0 dnur T.03 - T.eachate adonr APHA-2150-R
[Visual Inspection - Black, very turbid Visual
[Temperature °C 10.1 APHA-2550-B
jOdour L o4 - Shght odour APHA-2150-B
[Vizual Inspection - slightly murbid Visual
[Temperature C 10.2 APHA-2550-B
jOdour L 05 - Leachate odour APHA-2150-B
[Visual Inspection - Brown. very turbid Visual
[Temperature °C 9.9 APHA-2550-B

AddiItlonal Information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan

All methods are from Standard Methods for the Examination of Water

Issue Date : 27/08/2013

|Tes1 resulis relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboralory.
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BHF/CL/02C

Analysing
TEST REPORT 108329
Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/499-511 |3|1|)
Limerick Clty Councll Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 15/03/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q1 Leachate 2013 Limerick
Ireland
Tel +353 51 455309
Fax + 35361 455247
E Mail bhpcem2@bhp.ie
Test Client Reference Units |Results Standard
Reference
dour L 06 - Leachate odour APHA-2150-B
7isual Inspection - Brown, very turbid Visual
emperature ‘c 104 APHA-2550-B
dour Lo07 - Leachate odour APHA-2150-B
/sual Inspection - Grey turbid WVisual
emperature °C 10.5 APHA-2550-B
dour L 08 - Leachate odour APHA-2150-B
/sual Inspection - Grey turbid Visual
emperature °c 2.8 APHA-2550-B
dour Lo09 - Strong leachate odour APHA-2150-B
/sual Inspection - Black, very turbid WVisual
emperature °’c 114 APHA-2550-B
dour L10 - Strong leachate odour APHA-2150-B
Tisual Inspection - Black, very turbid Visual
emperature °c 123 APHA-2550-B

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan

All methods are from Standard Methods for the Examination of Water

Issue Date : 27/08/2013

|Test results rzlate onlyto thisfthese items This test report shall not be duplicated in full wihout the permission of the test laboratory.
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BHP/CL/C2C

Analysing
—— . p—— . p— P . Testing
TEST REPORT 108329 Consutting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/03/499-511 |3l*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 15/03/2013 BHP
Co. Limerick Date Completed: 16/03/2013 New Road
Test Specification: Nil Tromondgate
FTAD: Ursula Ahern Item: Q1 Leachats 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 35361 455447
E Mail bhpcem2@ohp.ie
Test Client Reference Units  |Results Standard
Reference
jOdour L11 - Strong leachate odour APHA-2150-B
[Visual Inspection - Black, very turbid Visual
[Temperature ’C 134 APHA-2550-B
j0dour Sump - Slight odour APHA-2150-B
[Visual Inspection - Yellow, Turbid Visual
[Temperature °C 7.9 APHA-2550-B
jOdour Tank - Strong leachate odour APHA-2150-B
[Visual Inspection - Brown. very turbid Visual
[Temperature C 6.4 APHA-2550-B

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratorles :
)

Paul O'Sullivan
Issue Date : 27/08/2013

All methods are from Standard Methods for the Examnation of Water

|Tes1 results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboraiory.

Page 3 of 3
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5.0 DISCUSSION/INTERPRETATION
5.1 Groundwaters

The results of the chemical and microbiological analysis conducted on the groundwaters are
presented in Section 5.

All results are assessed against the interim guideline values for specific substances in ground
water taken from the publication, ‘Towards setting guideline values for the protection of
groundwater in Ireland, Interim Report’ as published by the EPA, 2003. The limits for the
relevant parameters are outlined here.

Parameter Unit Limit
Ammonia (as N) mg/l 0.12
Chloride mg/I 30
Conductivity uScm™ 1000
Dissolved Oxygen % -

pH pH unit >6.5<9.5
Temperature °C 25

Total Organic Carbon mg/l -

Overall the gquality of the groundwater varied across the site and signs of contamination existed in
all sampled groundwater wells in the vicinity of the landfill. A summary of the parameters
exceeded and the locations are presented in the table below.

GW Reference Parameters above Limits
GW-01 (S) Ammonia, Chloride, Conductivity
GW-01 (D) Ammonia, Chloride, Conductivity
GW-02 (S) Chloride, Conductivity
GW-02 (D) Ammonia, Chloride, Conductivity
GW-03 (S) Ammonia, Conductivity
GW-03 (D) Ammonia, Conductivity
GW-04 (S) Dry
GW-04 (D) Chloride, Conductivity
GW-05 (S) Dry
GW-05 (D) Ammonia, Chloride, Conductivity
GW-06 (S) Not available
GW-06 (D) Not available

AER 2013 Longpavement (W0076-1)

Overall the groundwater quality is poor defined as being significantly impaired by pollution.
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5.2 Surface Waters

7 surfacewaters were sampled in the vicinity of the landfill. These have been assessed against the
surface water limits as outlined in the European Communities (Quality of Surface water intended
for the abstraction of drinking water) Regulations, 1989. The limit values for the relevant
parameters are outlined here.

Parameter Unit Al water | A2 water A3 water
pH pH unit 5.5-8.5 5.5-9.0 5.5-9.0
Conductivity uScm™ 1000 1000 1000
Ammonia (as N) mg/I 0.2 1.5 4.0
Dissolved Oxygen % - - -

COD mg/I - - 40

BOD mg/I 5 5 7

TSS mg/I 50 50 50
Chloride mg/l 250 250 250
Temperature °C 25 25 25

SW Reference Classification | Elevated parametric values

SW-01 Al -

SW-02 A2 Ammonia

SW-03 Al

SW-04 A2 Ammonia

SW-05 A2 Ammonia

SW-06 Al -

SW-07 A2 Ammonia
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5.3 Leachate

13 leachate samples were available for quarter 1, 2013. All had typical leachate colour and odour.
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BHP/CEM/23

Client:

Limerick City Council

City Hall
Limerick

TEST REPORT

BHP Ref No.: 109710-109712
Order No.:

Date Received: 20" June 2013
Date Completed: 27" June 2013
Test Specification: Nil

Item: Longpavement Landfill Site

Analysing
Testing
Consulting
Calibrating

312

BHP

New Road
Thomondgate

Limerick

Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Quarterly Report covering groundwater, surfacewater and leachate monitoring at
Longpavement Landfill (Monitoring Period April-June 2013)

For and on behalf of BHP Ltd.

Paul O’Sullivan

Limerick City Council
City Hall
Limerick City

FTAO: Ursula Ahern

Report on Longpavement Landfill for Q2, 2013

AER 2013 Longpavement (W0076-1)
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Date Issued: 12" September 2013

Test results relate only to this item.  This test report shall not be duplicated except in full and with the permission of the test laboratory
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1.0 INTRODUCTION :

BHP were contracted by Limerick City Council to carry out environmental monitoring at
Longpavement Landfill site which is located adjacent to the Longpavement road, Limerick City.
This landfill is no longer operational and is currently undergoing remediation and final capping
works. The facility is operated under waste license no. 76-1, which was issued to Limerick City
Council on the 1% February 2008 by the EPA.

This report covers surfacewater, groundwater and leachate monitoring at Longpavement for the
second quarterly monitoring event of 2013 (April-June 2013). Details on the unavailability of
sampling points may be found in the site sheet in Appendix A.

2.0 SAMPLING :

This monitoring is a continuation of an established monitoring program at Longpavement
Landfill. As such, the borehole locations are as on previously drafted site maps. A site map is
attached below showing the borehole locations. BHP sampled at 6 available boreholes. Their
individual references are as shown in table 1.

Borehole Reference Static Water Level
(m)
GW-01 (S) 1.95
GW-01 (D) 2.07
GW-02 (S) 1.24
GW-02 (D) 1.56
GW-03 (S) Dry
GW-03 (D) 2.38
GW-04 (S) Dry
GW-04 (D) 2.98
GW-05 (S) Dry
GW-05 (D) 3.72
GW-06 (S) Not available
GW-06 (D) Not available

Table 1: Borehole reference points and levels.

Locations for surface waters and leachate wells are also shown in the map below.
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Site map of Longpavement Landfill showing sampling locations
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In order to ensure correct groundwater monitoring, the following steps were taken.

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

2. Appropriate on-site sampling techniques were utilised.

ISO 5667 ; ‘Guidance on sampling of groundwaters’ was followed which is
appropriate for the objective of monitoring groundwater quality.

A Waterra inertial lift pump was utilised which is designed for borehole monitoring
in that at no time does the pump come in contact with the water sample. By utilising
dedicated hosing at each borehole and new sample containers then any possibility of
cross-contamination is eliminated.

In order to achieve representative sampling, the method used needs to be capable of
withdrawing samples whose composition reflects that of the sub-strata (and not that
of stagnant water in the standpipe). In order to achieve this, each borehole is purged
of three times its volume before any sample is taken. This is estimated on-site using
an electronic dip-meter to measure depth of water and then calculating volume of
water present (after measuring radius of borehole).

Having taken a representative sample, several analysis parameters are time sensitive
and therefore need to be measured on-site i.e. pH, temperature, conductivity and
dissolved oxygen. Dissolved Oxygen, Conductivity, pH and temperature are
measured using a HACH HQ40d Portable Multi-meter which has Automatic
Temperature Compensation functionality

3. BHP operates a chain of custody system. The sample site-sheet / chain of custody form can
be found in Appendix B.

4. All samples received by the Laboratory were stored between 0 and 6°C. Subsequent analysis
of all samples was carried out in accordance with Standard Methods for the examination of
water and wastewater, 22" Edition, 2012, published by the American public health

association.

AER 2013 Longpavement (W0076-1)
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Parameters for Laboratory Analysis

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

Table 2 : Table of chemical testing methods adopted by BHP Laboratories

* APHA = American Public Health Association
AWWA = American Water Works Association
WEF = Water Environment Federation

AER 2013 Longpavement (W0076-1)
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4.0 RESULTS:
The results are presented in the following tables.

Ground Water Monitoring results for
Longpavement Landfill

Quarter 2
2013
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BHP/CL/02C

Analysing
g P A A Testing
IE2] REFURI TUD/ 11U Corsultng
Calibratng
Client: Environmental Department BHP Ref. No.: 13/06/507 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Recelved: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Ruad
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern tem: Q2 Ground Water 2013 Limzrick
Ircland
Tel +353 61 455303
Fax+ 3533 61 455447
E Mail thpcemz@bhp.ie
Test Client Reference Units  Results Standard
Reference
Ddcur CW 0l - Slght smell APHA 2150-B
Visual Inspection Shallow - TurbidBlack Visual
Water Level m 1.95 ISO 5667 - 11
Ammonical Nitrogen NH;-N mg/l 45 APHA-4500-NH3-D
Chloride C1 mg/l 525 APHA-4110-D
Dissolved Oxygen mg/l 039 APHA-4500-0-G
Electrical Conductivity uSem™ 3950 APHA-2510-B
IpH - 743 APHA-4500-H+
Temperature °C 13.1 APHA-2550-B
Total Qrganic Carbon mg/l 185 APHA -5310-C

Additional information : All metheds are from Standard Metheds for the Examination of Water

and Wastewater 20th Cdition.

For and on behalf of BHP laboratories :

Paul Q'Sullivan
Issue Date : 27/08/2013

|_c:sl esulls ieale only o lhisfhese ilsoes. This lest repo Ushall ool be duplicaied ie full wilhoul e penmission ol e esl kboatony.
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BHP/CL/O2C

Analysing
Testing
TEST REPORT 109710.2 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/508 | 3'1 |:
Limerick City Council Order No.:
Docradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q2 Ground Water 2013 Limerick
Ireland
Tel +353 61 455398
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units |Results Standard
Reference
Odour GW ol - No Odour APHA-2150-B
Visual Inspection Deep - Turbid/Brown Visual
Water Level m 207 ISO 5667 - 11
Ammomnical Nitrogen NH;-N mg/l 195 APHA-4500-NH3-D
Chloride C1 mg/l 271 APHA-4110-D
Dissolved Oxygen meg/l 427 APHA-4500-0-G
Electrical Conductivity uSem’™! 2270 APHA-2510-B
pH - 7.07 APHA-4500-H+
Temperature °C 128 APHA-2550-B
Total Organic Carbon mg/l 184 APHA -5310-C

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

Additional information :

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 27/08/2013

| Test resulis relate ondy to thisthese itemes. This teet report shall not be duplicated in full without the permission of the test laboratory.
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BHF/CL/O2C

TEST REPORT 109710.3

Client: Envircnmental Department
Limerick City Coungil
Dooradoyle
Co. Limerick

BHP Ref. No.: 13/06/509
Order No.:

Date Received: 20/06/2013
Date Completed: 27/06/2013

Test Specification: Nil

Analysing

Testing
Consulting
Canpratng

312

New Hoad

Thorondyale

FTAO: Ursula Ahern Item: Q2 Ground Water 2013 Limearick

reland

Tel =353 61 455399

Fax + 353 61455447

E Mail bhpcemZ@bhp.ie
Test Client Reference TTnits Resnlts Standard

Reference
(Odonr GW 02 - No odour APHA-2150-B
Visual [nspection Shallow - Turbid/Browa Visnal
"Water Level m 1.24 [SO 5667 - 11
Ammonical Nitrogea NH;-N mg/l 0.8 APIIA-4500-NII3-D
(Chleride C1 mg/l 270 APHA-4110-D
Dissolved Oxygen mg/l 9.13 APHA-4500-0-G
Electrical Conductivity uScm’! 4320 APHA-2510-B
pH - 754 APHA-4500-H+
Temperature °C 155 APHA-1550-B
Total Organic Carbon mg/l 18.6 APHA - 5310-C
Additional infarmation : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

]

Paul O'Sullivan
Issue Date : Z7/08/2013

|Test rzsults relae only fo thistthese items. This test report shall not be duplicated in full withcut the permission of the test laboratory.
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EHP/CL/02C

Analysing
IES ] REFURKI TUY/1TU.4 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/510 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New 20ad
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q2 Ground Water 2013 Limefick
Irelard
Tel +35361 455339
Fax + 353 61 165447
E Mail bhpcem2@bhpie
Test Client Reference Units |Results Standard
Reference
Odour GW 02 - No odour APHA-2150-B
Visual Inspection Decp Turbid/Brown Visual
Water Level m 1.56 1S0 5667 - 11
Ammomcal Nirogen NH;-N mg/l 8 APHA-4500-NH3-D
Chlonde C1 mg/l 167 APHA-4110-D
Dissolved Oxygen mg/l 8.92 APHA-4500-0-G
Electrical Conductivity uSc’? 2270 APIIA-2510-B
pH - 7.09 APHA-4500-H+
Temperatire °C 175 APHA-2550-B
Total Organic Carbon mg/l 181 APHA -5310-C

All methods are from Standard Methods for the Examination of Water
and Wastcwater 20th Edition.

Additional information :

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 27/08/2013

|T::sl pesullz relule only o Wisdh=se iemes. This les epos | shisl ool e duplicaled in full wilboul U pesission of De les) aboralory.
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BHP/CL/02C

Analysing
—— s s o — a e Testing
TEST REPORT 109710.5 Consulting
Callbrating
Client: Environmental Department BHP Ref. No.: n/a |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thumonugale
FTAO: Ursula Ahern Item: Q2 Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
£ Mall bhpcem2@bnp e
Test Client Reference Units Results Standard
Reference
Odounr GWo03 - Dry APHA-2150-B
Visual Tnspection Shallow - Visual
Water Level m ISO 5667 - 11
Ammonical Nitrogen NH;-IV mg/l APHAA4500-NH3-D
Chloride C1 mg/l APTIA-4110-D
INissalved Oxygen mg/l APHA-4500-0-G
Flectrical Conduetivity uSem’! APHA-3510-B
JrH - APHA-4500-H+
Temperature °c APHA-2550-B
Total Organic Carben mg/] APHA -5310-C

Additional information : All methods are from Standard Methods for the Examination of W ater

and Wastewater 20th Cdition.

For and on behalf of BHP laboratories :
)]

Paul O'Sullivan
Issue Date : 27/08/2013

|Test results relate only to this/these items. This test report shall notbe dupliceted in full without the pemiission of the test laboratory.
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BHP/CL/02C

Analysing
e e e e s e e e = e = == = _ Tasting
TEST REPORT 109/710.6 Consuling
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/511 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Hoad
Test Specification: Nil Thomondgate
FTAO: Ursula Aharn Item: Q2 Ground Watar 2013 Limerick
Ireland
Tel +353 61 455200
Fay + 363 61 455447
E Mail bhpecem2@bhp ie
Test Client Reference [Tnits Results Standard
Reference
jOdour CW 03 - No edour ATHA-2150-B
[Visual Inspection Deep - Turbid/Brown Visual
[Water Level m 238 ISO 5667 - 11
A mmonicz] Nitrogen NH;-N mg/l 1.19 APHA-4500-NH3-D
IChloride C1 mg/l 0.13 AFHA-4110-D
1ssolved Oxygen mg/l 4.07 APHA-4500-0-G
lectrical Conductivity uSem™ 1145 AFHA-2510-B
- i 6.74 APHA-4500-H+
Temperature °C 112 APHA-2550-B
[Total Orgznic Carbon mg/l 183 APHA -5310-C

Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

Paul O"Sullivan
Issue Date : 27/08/2013

|TegtrEeLIte relate only to thisitheee ifems. Thie test report shall not be duplicated in full without the permission of the test laboratony.
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BHP/CL/02C

Analysing
R A — Testing
TEST REPORT 109710.7 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: n/a |3|1|)
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q2 Ground Water 2013 Limeick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
C Mail bhpecem2@bhp ie
Test Client Reference Units  |Results Standard
Reference
Odonr GW 04 - Dry APHA-2150-B
Visual Inspection Shallow - Visual
Water Level m ISO 5667 - 11
Ammonical Nitrogen NH, N mg/] ATPHA-4500-NH3-D
Chlonde Cl1 mg/l APHA-4110-D
Dissolved Oxygen mg/] APHA-4500-0-G
Electrical Conductivity uScm’! APHA-2510-B
rH - APHA-4500-H+
Temperature °c APHA-2550-B
Total Organic Carben mg/] APHA -5310-C

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 27/08/2013

All methods are from Standard Methods for the Examunation of Water

|Tegt rezults relate only to thizftheze iteme. This teet report ¢hal notbe duplicsted in full without the permizeion of the test laboratony.
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BHP/CL/02C

Analysing
Testing
TEST REPORT 109710.8 R———
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/512 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: @2 Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units |[Results Standard
Reference
Odour GW 04 - No odour APHA-2150-B
Visual Inspection Deep - Turbid/Brown Visual
Water Level m 298 ISO 5667 - 11
Ammonical Nitrogen NH;-N mg/l 0.63 APHA-4500-NH3-D
Chloride C1 mg/l 177 APHA-4110-D
Dissolved Oxygen mg/l 375 APHA-4500-0-G
Electrical Conductivity uSem’! 1286 APHA-2510-B
IrH - 6.51 APHA-4500-H+
Temperature °C 124 APHA-2550-B
Total Organic Carbon mg/l 18.4 APHA -5310-C
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 27/08/2013

|Tee-1 results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHPF/CL/02C

Analysing
Testing
TEST REPORT 109710.9 e g
Calibrating
Client: Environmental Department BHP Ref. No.: n/a |3|-I|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q2 Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour GWo0s - Dry APHA-2150-B
Visual Inspection Shallow - Visual
Water Level m ISO 5667 - 11
Ammeomnical Nitrogen NH;z-N mg/l APHA-4500-NH3-D
Chloride C1 mg/l APHA-4110-D
IDis‘sol‘red Oxygen mg/l APHA-4500-0-G
Electrical Conductivity uSem™ APHA-2510-B
| iz - APHA 4500-H+
Temperature °C APHA-2550-B
Total Organic Carbon mg/1 APHA -5310-C

All methods are from Standard Methods for the Examunation of Water
and Wastewater 20th Edition.

Additional information :

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 27/08/2013

|Test results relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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Blir/CLoz2C

Analysing
e E e — s A A A - Testing
TEST REPORT 1097101 i
Calibrating
Client: Environmental Departmeant BHP Ref. No.: 13/06/513 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Recelved: 20/06/2013 BHP
Ce. Limerick Date Completed: 27/06/2013 New Hoad
Test Specification: Nil Thomondjate
FTAO: Ursulz Ahemn ltem: Q2 Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
(Odour GW 05 - Gassy odour APITA-2150-D
Visual Inspection Deep - Turbid/Drown Visual
Water Level m 372 ISO 5667 - 11
Ammeonical Nitrogen NH3-N mg/l 3 APTIA-4500-NII3-D
(Chlor:de C1 mg/l 475 APITA-4110-D
|IDissolved Oxygen mg/l 2.04 ATHA-4500-0-G
Electrical Conductivity uscm™ 2670 APHA-2510-B
pH . 6.3 APHA-4500-H+
Tempsrature °C 132 APHA-1550-B
Total Organic Carbon mg/l 179 APHA -5310-C

Additional information : All methods are from Stacdard Methods for the Cxamunation of Water

and Wastewater 20th Tdition.

For and on behalf of BHP laboratories :
)]

Paul O'Sullivan
lssue Data - 27/08/2013

|Test results relaie only to thisithese items. This test report shall not be dupicated in full without the permission of the tes: laboratory.
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Surface Water Monitoring results for
Longpavement Landfill

Quarter 2
2013
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BHP/CL/O2C

Analysing
Tacinn
Tesing
TEST REPORT 109711.1 Corsulting
Calisrating
Client: Environmental Department BHP Ref. No.: 13/06/514 |3 1"
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern ltem: Q2 Surface Water 2013 Limerick
Irelznd
Tel +353 61 453399
Fax+ 353 G1 400447
E Mail bhpcam2@bhp ie
Test Client Reference Units Results Standard
Reflerence
Qdour SW ol - None APHA-2150-B
Visual Inspection - Clear Visual
Ammonical Mitrogen NHz-N g/l 0.82 ATHA-4500-NH3-D
BEOD mg/l 53 APHA 5210 B
COnD mg/l a7 APHA5220-D
Chloride Cl mg/l 152 APHA-4110-D
Dissolved Oxygen mg/l 7.06 APHA-4500-0-G
Electrical Conductivity uScm’ 734 APHA-2510-B
pH - 741 APHA-4500-E+
Total Suspended Solids mg/l 106 APHA-2540-D
Temperature °c 146 APHA-2550-B
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

Ay

Paul Q'Sullivan
Issue Date : 27/08/2013

|Test results relate only io thisithese items. This tesi report shall not be duplicated in full withcut the pemission of the test laboratcry.
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BHP/CL/O2C

Analysing
Testing
TEST REPORT 109711.2 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/515 | 3|-I |:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomendgate
FTAO: Ursula Ahern Item: Q2 Surface Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour SW02 - MNone APHA-2150-B
Visual Inspection - Clear Visual
Ammonical Nitrogen NH;-N mg/l 0.12 APHA-4500-NH3-D
|BOD mg/l 43 APHA-5210-B
COD mg/l 14 APHA-5220-D
Chloride C1 mg/l 185 APHA-4110-D
|D1ssolved Oxygen mg/l 13.5 APHA-4500-0-G
Electrical Conductivity uSem” 405 APHA-2510-B
bH - 7.74 APHA-4500-H+
Total Suspended Solids mg/l 23 APHA-2540-D
Temperature °c 183 APHA-2550-B

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

Additional information :

For and on behalf of BHP laboratories :
)

F A

Paul O'Sullivan
Issue Date : 27/08/2013

|Test results relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/O2C

Analysing
Testing
TEST REPORT 109711.3 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/516 |3|-I|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern Item: Q2 Surface Water 2013 Limerick
Ireland
Tel +353 61 455398
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour SWo03 - None APHA-2150-B
Visual Inspection - Brown/ Turbid Wisual
Ammonical Nitrogen NH;-N mg/l 0.73 APHA-4500-NH3-D
JBOD mg/l 32 APHA-5210-B
COD mg/l 24 APHA-5220-D
Chloride C1 mg/l 184 APHA-4110-D
JD1ssolved Oxygen mg/l 10.1 APHA-4500-0-G
Electrical Conductivity uScm’’ 456 APHA-2510-B
| B i, 8.08 APHA 4500-H+
Total Suspended Solids mg/l 21 APHA-2540-D
Temperature °c 178 APHA-2550-B
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

J Ak

Paul O'Sullivan
Issue Date : 27/08/2013

|Test ressults relate only to thisithese iterns. This test report shall not be i d in full without the permission of the test laboratory.
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BHF/CL/02C

Analysing
Testing
TEST REPORT 109711.4 e
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/517 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern Item: Q2 Surface Water 2013 Limerick
Ireland
Tel +353 61 455389
Fax + 353 61 455447
E Mail bhpcem2@bhp_ie
Test Client Reference Units  |[Results Standard
Reference
(Odour SW o4 - None APHA-2150-B
Visual Inspection - Brown Turbid Visual
Ammonical Nitrogen NH;-N mg/l 103 APHA-4500-NH3-D
BOD mg/l 5.3 APHA-5210-B
COD mg/l 52 APHA-5220-D
Chloride Cl mg/l 44 4 APHA-4110-D
Dissolved Oxygen mg/l 475 APHA-4500-0-G
Electrical Conductivity uSem” 765 APHA-2510-B
IrH - 7.23 APHA-4500-H+
Total Suspended Solids mg/l 39 APHA-2540-D
Temperature ’c 139 APHA-2550-B
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

[Py

Paul O'Sullivan

Issue Date

: 27/08/2013

|T331 results relate only to thisfthese items. This test report shall not be duplicated in full without the pemission of the test laboratony.

AER 20
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BHF/CL/02C

Analysing
Testing
TEST REPORT 109711.5 e
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/518 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q2 Surface Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour SW 05 - Slight odour APHA-2150-B
Visual Inspection - Brown Turbid WVisual
Ammomnical Nitrogen NH;-N mg/l 336 APHA-4500-NH3-D
BOD mg/l 39 APHA-5210-B
COD mg/l 42 APHA-5220-D
(Chloride C1 mg/l 571 APHA-4110-D
Dissolved Oxygen mg/l 3.68 APHA-4500-0-G
Electrical Conductivity uSem’? 1115 APHA-2510-B
IrH - 7.07 APHA-4500-H+
Total Suspended Solids mg/l 62 APHA-2540-D
Temperature °c 132 APHA-2550-B

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

Additional information :

For and on behalf of BHP laboratories :
)

12y

Paul O'Sullivan
Issue Date : 27/08/2013

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHP/CL/02C

Analysing
Tactinn
TEST REPORT 109711.6 e
Calierating
Client: Environmental Department BHP Ref. No.: 13/06/519 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAQD: Ursulz Ahern Item: 02 Surface Water 2012 Limerick
Ireland
Tel +353 61 4553499
Fax + 33 61 49044/
E Mail bhpcem2@bhp e
Test Client Reference Units Results Standard
Reference
Odour SW 06 - None APHA-2150-B
Visaal [nspection - BrownTurbid Visual
Ammonical Nitrogen NHz-N mg/l 15.4 APHA-4300-NH3-D
160D mg/l 3.5 APHA-3210-B
COD g/l 34 APHA-5220-D
Chloride C1 mg/l 711 AFHA 1110 D
|Dissolved Dxygen mg/l 557 APHA4500-0-G
Electrical Conductivity uSem’? 854 APHA-2510-B
pH - 736 APHA-4500-H+
Total Suspended Solids mg/l 145 APHA-2540-D
Temperature °c 14.7 APHA-2550-B

Additional information : All methods are from Standard Mezthods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

1A A

Paul O"Sullivan
Issue Date : 27/08/2013

|Tes1r&cut3 relate only fo thisfthese items. This test report shall not be dudlicated in full without the permission of the test laboratony.
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BHP/CL/02C

Analysing
—e—EmT BER AT ARAS 4 = Tasting
TEST REPORT 109711.7 e
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/520 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 27/06/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern ltem: Q2 Surface Water 2013 Limenck
leland
Tel +352 61 455300
Fax + 353 §1 455447
E Mail bhpecem2i@hbhp ie
Test Client Reference Units [Results Standard
Reference
[Odour SW o7 - None AFPHA-2150-B
[Visnal Tnspection - RBrown/Tirhid Vianal
|Ammonicz] Nitrogen NH:-N meg/l 22 APHA-4300-NH3-D
IBOD mg/l 28 APHA-5210-B
ICOD mg/l 15 AFPHA-5220-D
[Chloride C1 mg/l 213 AFHA-4110-D
1ssolved Oxygen mg/l 694 APHA-4500-0-G
lectrical Conductivity uSem’’ 673 APHA-2510-B
pH - 725 APHA -4500-H+
[Total Suspenced Solids mgil 19 AFHA-2540-D
Temperature °C 147 AFHA-1550-B

All methods are from Standard Methods for the Examuination of Water
and Wastewater 20th Fditinn

Additional information :

For and on behalf of BHP laboratories :
)

bR

Paul O"Sullivan
Issue Date : 27/08/2013

|Testr&cLlis relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboratony.

AER 2013 Longpavement (W0076-1) Page 130 of 211



Leachate Monitoring results for
Longpavement Landfill

Quarter 2
2013
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BHP/CLIO2C

Client:

TEST REPORT 109712

Environmental Department
Limerick City Council
Dooradoyle

Co. Limerick

FTAQ: Ursula Ahern

BHP Ref. No.: 13/06/521-533
Order No.:

Date Received: 20/06/2013
Date Completed: 20/06/2013
Test Spacification: Nil

Item: Q2 Leachate 2013

Analysing
Testing
Consulting
Calbrating

3HPP

New Road
Thomondgate

Limerick

Ireland

Tel +353 61 455399
Fax + 253 61 455447

E Mail bhpcem2@bhp.iz

Test Client Reference Units  |Results Standard
Relerence
Odounr Lol - Gassy smell APHA-2150-B
Visual Inspection - Black, very turbid Visual
emperature °C 18.2 APHA-2550B
Odonr Lo2 - Chemical smell APHA-2150-B
Visual Inspection - Brown, turbid Visual
emperamire °C 174 APHA-1550-B
Ddonr .03 - Tar smell APHA-2150R
Visual Inspection - Black, very turbid Visual
emperature °C 18.6 APHA-1550-B
Odonr L o4 - No smell APHA Z150-B
Visual Inspection - Brown, very turbid Visual
emperature °C 122 APHA-1550-B
Odour L 05 - Oily smell APHA 2150-B
Visual Inspection - Brown, very turbid Visual
emperature °C 12.1 APHA-2550B

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan

Issue Date : 27/08/2013

All methods are from Standard Methods for the Exanunation of Water

|_est results relate only o thisthese items. This test report shall not be duplicated in full without the permission of the test laborstory.
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BHP/CL/02C

Analysing
Tesiing
TEST REPORT 109712 e
Calibrating
Client: Environmental Department BHP Ref. No.: 13/06/521-533 |3|* |)
Limerick City Council Order No.:
Dooradoyle Date Received: 20/06/2013 BHP
Co. Limerick Date Completed: 20/06/2013 New Road
Test Specification: Nil Thomaondgate
FTAO: Ursula Ahern Item: Q2 Leachate 2013 Limerick
Ireland
Tel +353 61 455384
Fax + 353 A1 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units |Results Standard
Reference
jOdour L 0o - Mo smell APHA-I150-B
[Visual Inspection - Brown, very turbid Visual
[Temperature 'C 12.7 APHA-2550-B
jOdour L o7 - Earthy smell APHA-2150-B
[Visual Inspection - Brown. turbid Visual
[Temperature C 12.3 APHA-2550-B
j0dour L 08 - Gassy smell APHA-2150-B
[Visual Inspection - Black. very turbid Visual
[T=mperature C 171 APHA-2550-B
j0dour L 09 - Gassy smell APHA-2150-B
[Visual Inspection - Black, very turbid Visual
[Temperature C 17.6 APHA-2550-B
jOcdonr .10 - Gassy smell APHA-2150-R
[Visual Inspection - Black. very turbid Visnal
[Temperature C 18.5 APHA 2550 B

Additional information :

and Wastewater 20th Edition

For and on behalf of BHP laboratories :

j "J

Paul Q'Sullivan

Issue Date : 27/08/2013

All methods are from Standard Methods for the Examination of Water

|Tes“t results relate only to thisithese items. This test report shall rot be duplicated in full without the permission of the test laborstory.
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BHP/CL/02C

TEST REPORT 109712

Client: Environmental Department
Limerick Clty Councll

Dooradoyle

Co. Limerick

FTAQ: Ursula Ahern

BHP Ref. No.: 13/06/521-533
Order No.:

Date Received: 20/06/2013
Date Completad: 20/06/2013
Test Specification: Nil

Item: Q2 Leachate 2013

Analysing
Testing
Consulting
Calibrating

SHP?

New Road

Thomoendgate

Limerick

Ireland

Tel +353 61 455399
Max + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units |Results Standard
Reference
jOdour L1l - Gassy smell APHA-2150-B
[Visual Inspection - Black. very turbid Visnal
[Temperature C 18.6 APHA-2550-B
[0dour Sump - No smell APHA-2150-B
[Visual Inspection - Brown, Clear Visual
[Temperature C 13.8 APHA-2550-B
jO0dour Tank - No smell APHA-2150-B
[Visual Inspection - Brown, Turbid Visnal
[Temperature C 15.7 APHA-2550-B

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan

lesue Date : 27/08/2013

All methods are from Standard Methods for the Examination of Water

|T::sl resulls refale only b lisihese ilos. This lesh epol shiall ool be deplicaled in Tull wilhoul Bre penission of Bre besl aborslony.
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5.0 DISCUSSION/INTERPRETATION
5.1 Groundwaters

The results of the chemical and microbiological analysis conducted on the groundwaters are
presented in Section 5.

All results are assessed against the interim guideline values for specific substances in ground
water taken from the publication, ‘Towards setting guideline values for the protection of
groundwater in Ireland, Interim Report’ as published by the EPA, 2003. The limits for the
relevant parameters are outlined here.

Parameter Unit Limit
Ammonia (as N) mg/l 0.12
Chloride mg/l 30
Conductivity uScm™ 1000
Dissolved Oxygen % -
pH pH unit >6.5<9.5
Temperature °C 25
Total Organic Carbon mg/l -

Overall the quality of the groundwater varied across the site and signs of contamination existed in
all sampled groundwater wells in the vicinity of the landfill. A summary of the parameters
exceeded and the locations are presented in the table below.

GW Reference Parameters above Limits
GW-01 (S) Ammonia, Chloride, Conductivity
GW-01 (D) Ammonia, Chloride, Conductivity
GW-02 (S) Ammonia, Chloride, Conductivity
GW-02 (D) Ammonia, Chloride, Conductivity
GW-03 (S) Dry
GW-03 (D) Ammonia, Conductivity
GW-04 (S) Dry
GW-04 (D) Ammonia, Chloride, Conductivity
GW-05 (S) Dry
GW-05 (D) Ammonia, Chloride, Conductivity, pH
GW-06 (S) Not available
GW-06 (D) Not available

Overall the groundwater quality is poor defined as being significantly impaired by pollution.
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5.2 Surface Waters

7 surfacewaters were sampled in the vicinity of the landfill. These have been assessed against the
surface water limits as outlined in the European Communities (Quality of Surface water intended
for the abstraction of drinking water) Regulations, 1989. The limit values for the relevant
parameters are outlined here.

Parameter Unit Al water | A2 water A3 water
pH pH unit 5.5-8.5 5.5-9.0 5.5-9.0
Conductivity uScm™ 1000 1000 1000
Ammonia (as N) mg/I 0.2 1.5 4.0
Dissolved Oxygen % - - -

COD mg/I - - 40

BOD mg/I 5 5 7

TSS mg/I 50 50 50
Chloride mg/l 250 250 250
Temperature °C 25 25 25

SW Reference Classification | Elevated parametric values

SW-01 A2 Ammonia, BOD

SW-02 Al -

SW-03 A2 Ammonia

SW-04 A3 Ammonia, BOD

SW-05 A3 Ammonia

SW-06 A3 Ammonia

SW-07 A3 Ammonia
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5.3 Leachate

13 leachate samples were available for quarter 2, 2013. All had typical leachate colour and odour.
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BHP/CEM/23

TEST REPORT

BHP Ref No.: 110720-110722

Client: Order No.:

Limerick City Council Date Received: 19" September 2013
City Hall Date Completed: 24™ September 2013
Limerick Test Specification: Nil

Item: Longpavement Landfill Site

Analysing
Testing
Consulting
Calibrating

312

BHP

New Road
Thomondgate

Limerick

Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Quarterly Report covering groundwater, surfacewater and leachate monitoring at

Longpavement Landfill (Monitoring Period July-September 2013)

Limerick City Council
City Hall
Limerick City

FTAO: Ursula Ahern

Report on Longpavement Landfill for Q3, 2013

For and on behalf of BHP Ltd.

Paul O’Sullivan
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Date Issued: 8" October 2013

Test results relate only to this item.  This test report shall not be duplicated except in full and with the permission of the test laboratory
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1.0 INTRODUCTION :

BHP were contracted by Limerick City Council to carry out environmental monitoring at
Longpavement Landfill site which is located adjacent to the Longpavement road, Limerick City.
This landfill is no longer operational and is currently undergoing remediation and final capping
works. The facility is operated under waste license no. 76-1, which was issued to Limerick City
Council on the 1% February 2008 by the EPA.

This report covers surfacewater, groundwater and leachate monitoring at Longpavement for the
third quarterly monitoring event of 2013 (July-September 2013). Details on the unavailability of
sampling points may be found in the site sheet in Appendix A.

2.0 SAMPLING :

This monitoring is a continuation of an established monitoring program at Longpavement
Landfill. As such, the borehole locations are as on previously drafted site maps. A site map is
attached below showing the borehole locations. BHP sampled at 5 boreholes. Their individual
references are as shown in table 1.

Borehole Reference Static Water Level
(m)
GW-01 (S) 2.13
GW-01 (D) 2.13
GW-02 (S) 1.28
GW-02 (D) 1.64
GW-03 (S) Dry
GW-03 (D) 2.55
GW-04 (S) Dry
GW-04 (D) 2.80
GW-05 (S) 2.27
GW-05 (D) 3.64
GW-06 (S) Not available
GW-06 (D) Not available

Table 1: Borehole reference points and levels.

Locations for surface waters and leachate wells are also shown in the map below.
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Site map of Longpavement Landfill showing sampling locations
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In order to ensure correct groundwater monitoring, the following steps were taken.

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

2. Appropriate on-site sampling techniques were utilised.

ISO 5667 ; ‘Guidance on sampling of groundwaters’ was followed which is
appropriate for the objective of monitoring groundwater quality.

A Waterra inertial lift pump was utilised which is designed for borehole monitoring
in that at no time does the pump come in contact with the water sample. By utilising
dedicated hosing at each borehole and new sample containers then any possibility of
cross-contamination is eliminated.

In order to achieve representative sampling, the method used needs to be capable of
withdrawing samples whose composition reflects that of the sub-strata (and not that
of stagnant water in the standpipe). In order to achieve this, each borehole is purged
of three times its volume before any sample is taken. This is estimated on-site using
an electronic dip-meter to measure depth of water and then calculating volume of
water present (after measuring radius of borehole).

Having taken a representative sample, several analysis parameters are time sensitive
and therefore need to be measured on-site i.e. pH, temperature, conductivity and
dissolved oxygen. Dissolved Oxygen, Conductivity, pH and temperature are
measured using a HACH HQ40d Portable Multi-meter which has Automatic
Temperature Compensation functionality

3. BHP operates a chain of custody system. The sample site-sheet / chain of custody form can
be found in Appendix B.

4. All samples received by the Laboratory were stored between 0 and 6°C. Subsequent analysis
of all samples was carried out in accordance with Standard Methods for the examination of
water and wastewater, 22" Edition, 2012, published by the American public health

association.
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Parameters for Laboratory Analysis

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

Table 2 : Table of chemical testing methods adopted by BHP Laboratories

* APHA = American Public Health Association
AWWA = American Water Works Association
WEF = Water Environment Federation
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4.0 RESULTS:
The results are presented in the following tables.

Ground Water Monitoring results for
Longpavement Landfill

Quarter 3
2013
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BHP/CL/02C

Analysing
TEST REPORT 110720.1 Cona
- Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/420 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q3 Ground Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour GW 01 - Gassy odour APHA-2150-B
Visual Inspection Shallow - Turbid/Black Visual
Water Level m 213 ISO 5667 - 11
Ammonical Nitrogen NH;-N mg/l 59 APHA-4500-NH3-D
Chloride C1 mg/l 560 APHA-4110-D
Dissolved Oxygen mg/l 374 APHA-4500-0-G
Electrical Conductivity uSem™” 4250 APHA-2510-B
pH - 7.26 APHA-4500-H+
Temperature °C 155 APHA-2550-B
Total Organic Carbon mg/l 123 APHA -5310-C
Additional information : All methods are from Standard Methods for the Examunation of Water

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 08/10/2013

|Te51 results relate anly to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 1 of 10
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BEHF/CL/02C

Analysing
gy — ——— g p—— & Testing
TEST REPORT 110720.2 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/421 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limarick Date Completed: 24/09/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q3 Ground Water 2013 Limeick
Ireland
Tel +35361 455309
Fax + 353 61 455447
F Mail hhpeem2 @ bhp is
Test Client Reference Units  |Results Standard
Reference
Odonr GW 01 Gassy odour APHA-2150-B
Visual Inspection Deep Turbid/Black Visuval
Water Level m 213 ISO 5667 - 11
Ammonical Nitrogen NH;-N mg/l 37 APHA-4500-NH3-D
Chloride C1 mg/] 219 APHA-4110-D
Dissolved Oxygen mg/] 0.45 APHA-4500-0-G
Electrical Conductivity uScm’ 2350 APHA-I510-B
| s - 6.84 APHA-4500-H+
Temperature °c 13.1 APHA 2550 B
Taotal Organic Carhen mg/l 8725 APHA -5310-C

Additional infermation : All methods are from Standard Methods for the Examunation of Water

and Wastewater 20th Edition.
Far and on behalf of BHP labaratories :

),

Paul O'Sullivan
Issue Date : 08/10/2013

|Test results relate only to this/these irems. This test report shall notbe dupliceted in full without the pemission of the test laboratory.

Page 2 of 10
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BHP/CL/02C

Analysing
e o Lo o Testing
TEST REPORT 110720.3 Consuting
Calibrating
Client: Environmental Department BHP Ref. No.: n/a |3|i|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Foad
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern ltem: Q2 Ground Water 2013 Lmerick
Ireland
Tel +353 61 455389
Fax + 353 61 455417
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour GW 02 - Too shallow to sample APHA-2150-B
Visuzl Inspection Shallow - - Visual
Wale: Level m 1.28 IS0 56067 - 11
Ammonical Nitrogen NHz-N mg/l - APHA-4500-NH3-D
Chloride C1 mg/] - APHA-4110-D
Dissolved Oxygen mg/] - APHA-4500-0-G
Electrical Conductivity uScm! - APHA-2510-B
| 21 - - ATPHA 4500-H+
Temperature °C - APHA-2550-B
Total Organic Carbon mg/l - APHA -5310-C

Additional information : Al methods are from Standard Methods for the Examination of Water

and Waslewater 201k Ediiion.
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 08/10/2013

|Tsst results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 3 of 10
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BHPICL'02C

Analysing
__________ i s m— e Testing
TEST REPORT 110720.4 Consting
Calitnaling
Client: Environmental Department BHP Ref. No.: 13/09/422 |3|1|:
Limerick City Council Order No.;
Dooradoyle Date Recelved: 19/09/2013 EHP
Co. Limerick Date Completed: 24/09/2013 MNcw Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern ltem: Q3 Ground Water 2013 Limerick
Ireland
Tel +353 61 455339
Fax + 353 G1 455447
F Mal bhpeem?@hhp ie
Test Client Reference Units |Results Standard
Reference
Odour GW 02 - Earthy edour APHA-2150-B
Visual Inspection Deep - Turbid/Drown Visual
Water T.evel m 164 IS0 5667 - 1
Ammomical Nitrogen NH;-N mg/l 1.5 APHA-4500-NH3-D
(Chloride C1 mg/l 171 APHA-4110-D
Dissolved Oxygen mg/l 1.76 APHA-4300-0-G
Electrical Conductivity uSem’” 2410 APHA-2510-B
pH - 7.1 ADPHA-4:00-H+
Temperature °C 11.1 APHA-2550-B
Total Organic Carbon mg/l 36.5 APHA - 5310-C

All methods are from Standard Methods for the Examination of Water
and Wastewater Z0th Edition.

Additional information :

For and on behalf of BHP laborataories :
)

FPaul O'Sullivan
Issue Date : 08/10/2013

| | est results relat= only to thesithese iems. | s test reporl shal not be duphicated i full without the pemuission of he test laboratory.

Page 4 of 10
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BHP/CL/02C

Analysing
S Testing
IlEsl REPORI 110720.0 Consiting
Calibrating
Client: Environmental Departmeant BHP Ref. No.: n/a |3|*|)
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Road
Test Specification: Nil Thomandgate
FTAQ: Ursula Ahern ltem: Q3 Ground Watar 2013 Limerick
Irelanc
Tol +353 61 455290
Fax + 353 €1 453447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour GWo03 - Dry APHA-2150-B
Visual Inspection Shallow Visual
Water Level m - ISO 5667 - 11
Ammomcal Nitrogen NH;-N mg/l - APHA-4500-NH3-D
Chloride C1 mg/l - APHA-4110-D
Dissolved Oxygen mg/l - APHA-4500-0-G
Electrical Conductivity uScm’ - APHA-2510-B
pH - - APHA-4500-H+
Temperature “C - APHA-2550-B
Total Orgamic Carbon mg/l APHA 5310 C
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition
For and on behalf of BHP laboratories :

)

Faul O'Sullivan
Issue Date : 08/10/2013

|Tes1 results r2late only to thisfthese tems. This test report shall not be duplicated in full without the permission of the test lsboratory.

Page 5 of 10
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BHP/CL/02C

Client: Environmental Department
Limerick City Council
Dooradoyle
Co. Limerick

FTAQ: Ursula Ahern

EST REPORT 110720.6

BHP Ref. No.: 13/09/423
Order No.:

Date Received: 19/09/2013
Date Completed: 24/09/2013
Test Specification: Nil

Item: Q3 Ground Water 201:

Analysing
Testing
Cansulting
Calibrating

3H>

Naw Ruoad
Thomandgste

Limerick

Ireland

Tel +353 61 450399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units Results Standard
Reference

(Cdour GW 03 No odour APHA-2150-B
Visual Inspection Deep Turbid/Brown Visual

Tater Level m 2.55 ISO 5667 - 11
Ammomical Nitrogen NH;-N mg/l 1.33 APHA-43500-NH3-D
Chloride C1 mg/l 142 APHA-4110-D
Dissolved Oxygen mg/l 1.94 APHA-4500-0-C
Flectneal Conductivity uScm?! 1223 APHA-2510-B
pH - 6.72 APHA-4500-H+
Temperature °C 12.6 APHA-2550-B
Total Organic Carbon mg/l 19.5 APHA -5310-C
Additional information : All methode are from Standard Matheds for the Exanunation of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 08/M10/2013

|Tca‘t rcaulta rclate enty to thiafthcac foma. Thia toat roport shall not be duplicated in full without the pormizaion of the icot laboratery.
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RHP/CIIND2C

Analysing
— e e e = e e = = o = Testinn
TEST REPORT 110720.7 Coneuting
calpratng
Client: Environmental Department BHP Ref. No.: n/a |3‘1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 Hew Ruad
Test Specification: Nil Thomoncgate
FTAO: Ursula Aharn Itam: O3 Ground Watar 2013 limerick
Ireland
Tel +353 61 455399
Fax - 353 61 455447
C Mazil bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour GW 04 - Dry APHA-2150-B
Visual Inspection Shallow - - Visual
Water Lavel m - ISO 5667 - 11
Ammontcal Nitrogen NH,-N mg/l - APHA 4500-NH3-D
I('hlmide Cl mg/l - APEA-4110-D
Dissolved Oxygen mg/l - APHA-4500-0-G
Elecirical Conductivity uSemr! - APHA-Z510-B
IrH - - APHA -4500-H+
Lemperature C - APHA-I550-B
Total O1ganic Carbon mg/l - APHA -5310-C

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 08/10/2013

|Test results relaie only to thisfithese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 7 of 10
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BHP/CL/02C

Analysing
— e w —— e p— 4 8 o s Testing
IES T REPORI 1107208 Coneuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/424 |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 19/09:2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Hoad
Test Specification: Nil Thomendgate
FTAO: Ursula Ahern Item: @3 Ground Water 2013 Lmerick
Ireland
Tel +353 61 455399
Fax + 253 61 455447
E Mail bhpcern2@bhp ie
Test Client Reference Units Resulis Standard
Reference
Odour GW 04 - No odour APHA-2150-B
Visuzl Inspection Deep - Turbid/Brown Visnal
Wale: Level m 28 IS0 5667 - 11
Ammonical Nitrogen NH,-N mg/l 097 APHA-4500-NH3-D
I('hlolide Cl mg/l 332 APHA-4110-D
Dissolved Oxygen mg/] 6.04 APHA-4500-0-G
Electrical Conductivity uSem’” 194/ APHA-2510-B
| Bz - 6.49 APHA-4500-H+
Temgperature °C 133 APHA-2550-B
Total Organic Carbon mg/1 139 APHA -5310-C
Additional information : Al methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)|

Paul O'Sullivan
Issue Date : 08/10/2013

|Test results relate only to thisfhese items. This test report shall not be duplicated in full without the pemission of the test laboratory.

Page 8 of 10
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BHP/CL/02C

Client: Environmental Department
Limerick City Council
Dooradoyle
Co. Limerick

FTAQ: Ursula Ahern

EST REPORT 110720.9

BHP Ref. No.: n/a

Order No.:

Date Received: 19/09/2013
Date Completed: 24/09/2013
Test Specification: Nil

ltem: Q2 Ground Water 201:

Analysing
Testing
Cansulting
Calibrating

3H>

Naw Ruoad
Thomandgste

Limerick

Ireland

Tel +353 61 450399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units Results Standard
Reference

(Cdour GWos Too shallow to sample APHA-2150-B
Visual Inspection Shallow - - Visual

ater Level m 227 ISO 5667 - 11
Ammomical Nitrogen NH;-N mg/l - APHA-43500-NH3-D
Chloride C1 mg/l - APHA-4110-D
Dissolved Oxygen mg/l APHA-4500-0-G
Flectneal Conductivity uScm?! - APHA-2510-B
pH - - APHA-4500-H+
Temperature °c - APHA-2550-B
Total Organic Carbon mg/l - APHA -5310-C
Additional information : All methods are from Standard Methods for the Exanunation of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 08/M10/2013

|Tca‘t rcaulta rclate enty to thiafthcac foma. Thia toat roport shall not be duplicated in full without the pormizaion of the icot laboratery.

Page 9 of 10
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EHPICL/I02C

Analysing
__________ i o Testing
TEST REPORT 110720.10 Consuting
Calitwaling
Client: Environmental Cepartment BHP Ref. No.: 13/09/425 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Recelved: 19/09/2013 BHF
Co. Limerick Date Completed: 24/09/2013 Mew Road
Test Specification: Nil Thomondgate
FTAQ: Ursulz Ahern ltem: Q2 Ground Water 2013 Limerick
Ireland
Tel +353 61 455309
Fax + 353 61 455447
F Mail hbhpeem2@hhp is
Test Client Reference Units  |Results Standard
Reference
Odounr GW 05 - O1ly odour APHA-2150-B
Visual Inspection Deep - Turbid/Drown Visual
Water T.evel m 3 6ad T8O 5667 - 11
Ammomnical Nitrogen NH;-N mg/l 5.1 APHA-4500-NH3-D
I('hloride Cl mg/] 465 APHA-4110-D
Dissolved Oxygen mg/l 0.63 APHA-4500-0-G
Electrical Conductivity uscm™ 2700 APHA-2510-B
| P21 - 6.29 APHA-4500-H+
Temperature °C 13.5 APHA-2550-B
Total Organic Carben mg/l 28 APHA -5310-C
Additional information : All methods are from Standard Methods for the Examination of Wzter

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 08/10/2013

| lest results relale only to tusithese iems. | s test report shal notbe duplicsted in full without the pemussion of the test laboratory.
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Surface Water Monitoring results for
Longpavement Landfill

Quarter 3
2013
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BHP/CL/O2C

Analysing
Testing
TEST REPORT 110721.1 e
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/426 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 18/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Iltem: Q3 Surface Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour SW il - None APHA-2150-B
Visual Inspection - Light brown, slightly turbid Visual
Ammonical Nitrogen NH;-N mg/l 0.12 APHA-4500-NH3-D
BOD mg/l 23 APHA-5210-B
COD mg/l 35 APHA-5220-D
Chloride C1 mg/l 21.7 APHA-4110-D
Dissolved Oxygen mg/l 9.53 APHA-4500-0-G
Electrical Conductivity uScm™ 506 APHA-2510-B
IbE y 7.56 APHA-4500-H+
Total Suspended Solids mg/l 6 APHA-2540-D
Temperature °C 136 APHA-2550-B

Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 07/10/2013

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 1 of 7
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BHPF/CL/02C

TEST REPORT 110721.2

Client: Environmental Department

Limerick City Council
Dooradoyle
Co. Limerick

FTAQO: Ursula Ahern

BHP Ref. No.: 13/09/427
Order No.:

Date Received: 18/09/2013
Date Completed: 24/09/2013
Test Specification: Nil

Item: Q3 Surface Water 2013

Analysing
Testing
Consulting
Calibrating

3HP

New Road

Thomondgate

Limerick

Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units  |Results Standard
Reference
Odour SWo2 - None APHA-2150-B
Visual Inspection - No colour, slightly turbid Visual
Ammonical Nitrogen NH;-N mg/1 0.01 APHA-4500-NH3-D
BOD meg/l 16 APHA-5210-B
COD mg/l 15 APHA-5220-D
Chloride C1 mg/l 18.8 APHA-4110-D
Dissolved Oxygen mg/l 9.98 APHA-4500-0-G
Electrical Conductivity uSem™ 310 APHA-2510-B
IoH - 9.52 APHA-4500-H+
Total Suspended Solids mg/l 2 APHA-2540-D
Temperature °C 16.5 APHA-2550-B

Additional information :

For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 07/10/2013

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

|Te31 results relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboratory.

AER 2013 Longpavement (W0076-1)

Page 2 of 7

Page 158 of 211



BHP/CL/02C

Analysing
Testing
TEST REPORT 110721.3 o s
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/428 |3|1l:
Limerick City Council Order No.:
Dooradoyle Date Received: 18/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q3 Surface Water 2013 Limerick
Ireland
Tel +353 61 455389
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour SWo3 None APHA-2150-B
Visual Inspection - Brown, slightly turbid Visual
Ammeonical Nitrogen NH;-N mg/l 0.12 APHA-4500-NH3-D
BOD mg/l 11 APHA-5210-B
COD mg/l 31 APHA-5220-D
Chloride C1 mg/l 16.6 APHA-4110-D
Dissolved Oxygen mg/l 10.15 APHA-4500-0-G
Electrical Conductivity uSem™” 380 APHA-2510-B
IrH - 8.3 APHA-4500-H+
Total Suspended Solids mg/l 1.6 APHA-2540-D
Temperature °C 14.7 APHA-2550-B

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 07/10/2013

|Test results relate only to thisthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

AER 2013 Longpavement (W0076-1)
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BHP/CL/02C

Analysing
o, T —— . e 2 2 o mmam s 4 Testing
lEs | REPORI 110721.4 Consultng
Calibratng
Client: Envirenmental Department BHP Ref. No.: 13/09/429 |3|1|:
Limerick City Council Order No.:
Dcoradoyle Date Received: 18/09/2013 BHP
Ce. Limerick Date Completed: 24/08/2013 New Road
Test Specification: Nil Thumondyals
FTAO: Ursula Ahern Itam: QR Surfacae Water 2012 I imerick
Ireland
Tel +353 61455399
Faw v 353 61 455447
E Mail bhpcem2@bhp ie
Test Client Reference Units Kesults Standard
Relerence
Odour SW 04 - Sligth leafy odour APHA-2150-B
Wisual Inspection - Light brown, slightly tarbid Wisual
Ammonical Nitrogen NH;-N mg/l 0.67 APHA-4500-NH3-D
BEOD mg/1 11 ATPHA-5210-B
COD mg/l 27 APHA-3220-D
Chloride Cl mg/l 26.1 APHA-411C-D
Dissolved Oxygen mg/l 3.54 APHA-4500-0-G
Elechical Conductivily uSem 490 APHA-2510-B
pH - 7.37 APHA-4500-H+
Total Suspended Sohids mg/l 1.2 APHA-2540-D
Temperature °C 139 APHA-2550-B

Additional information :

All methods are from Stacdard Methods for the Cxamination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date ; 07/10/2013

|Test results relate only to thisfthase iterms. This test report shall not be duplicated in full without the permission of the test laboratony.

Paged4 of 7
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BHF/CL/02C

Analysing
Testing
TEST REPORT 110721.5 e s
Calibrating
Client: Environmental Department BHP Ref. No.: 13/09/430 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 18/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q3 Surface Water 2013 Limerick
Ireland

Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie

Test Client Reference Units |Results Standard
Reference
Odour SW 05 - No odour APHA-2150-B
Visual Inspection - Light brown, slightly turbid Visual
Ammonical Nitrogen NH;-N mg/l 0.52 APHA-4500-NH3-D
BOD mg/l <1 APHA-5210-B
COD mg/l 18 APHA-5220-D
Chloride C1 mg/l 251 APHA-4110-D
Dissolved Oxygen mg/l 9.05 APHA-4500-0-G
Electrical Conductivity uSem? 483 APHA-2510-B
IrH - 7.33 APHA-4500-H+
Total Suspended Solids mg/l <1 APHA-2540-D
Temperature °C 148 APHA-2550-B

Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 07/10/2013

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 5 of 7
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BHP/CL/02C

Analysing
e m e s e i o o o Testing
TEST REPORT 110721.6 Coneuting
Calibraling
Client: Environmental Department BHP Ref. No.: 13/09/431 |3|1|:
Limerick City Council Order Neo.:
Dcoradoyle Date Recelved: 18/09/2013 BHF
Co. Limerick Date Completed: 24/09/2013 Mew Road
Test Specification: Nil Thomendgate
FTAQ: Ursula Ahern ltem: Q2 Surface Water 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 31 455447
F Mail bhprem?@thp ie
Test Client Reference Units  |Results Standard
Reference
Odour SW 4 - No cdour APHA-2150-B
Visual Inspeciion - Light brown, slightly urbid Visuzl
Ammeonical Nitrogen NH;-N mg/l 0.21 APHA-4500-NE3-D
BOD mg/l <1 APHA-5210-B
COD mg/l 22 APHA-5220-D
Chlor:de C1 mg/l 24.2 APHA-4110-D
Dissolved Oxygen mg/l 9.30 APHA-4500-0-G
Clectrical Conductivigy uSem” 467 APHA 2510 B
pH - 744 APHA-4500-H+
Total Suspended Solids mg/l =1 APHA-2540-D
Temperature ‘C 14 APHA-2:50-B
Additional information : All methods are from Staadard Methods for the Examination of Water

and Wastewater 20th Edition
For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 07/10/2013

|Test rezults relate only to thisfthese items. This test report shall not bz duglicated in full wihout the permission of the test laboratory.

Page5of 7
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BHP/CL/02C

Analysing
—— i — . g s 4 s = Testing
TEST REPORT 110721.7 Consuling
Callprating
Client: Environmental Department BHP Ref. No.: 13/09/432 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 18/09/2013 BHP
Co. Limerick Date Completed: 24/09/2013 New Road
Test Specification: Nil Thomondgate
FTAD: Ursula Ahern Item: Q3 Surface Water 2013 Limerick
Irelanc
Tel +353 €1 455393
Fax + 353 61 455447
E Mail bhipeem2@hp.ie
Test Client Reference Units Results Standard
Reference
Odour SW 07 - No odour APHA-2150-B
Visual Inspeciion - Light brown, slightly turbid Visual
Ammonical Nitrogen NH;-N mg/l 0.92 APHA-4500-NH3-D
BOD mg/l =1 APHA-5210-B
COD mg/l 11 APHA 5220 D
Chlonide CL mg/l 235 APHA-4110-D
Disselved Oxygen mg/1 933 APHA-4500-0-G
Electrical Conductivity uSem™! 614 APHA-2510-B
pH - 721 APHA-4500-H+
Tolal Suspended Solids mg/l =1 APHA-2540-D
Temperatre °C 13 APIIA-2550-D

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edinon.

Additional information :

For and on behalf of BHF laboratories :

),

Paul O'Sullivan
Issue Date : 07/10/2013

|Test results rzlate only ko thisithese itens. This test report shall not be duglicated in full without the permission of tha tes! labaratory.

Page 7 of 7
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Leachate Monitoring results for
Longpavement Landfill

Quarter 3
2013
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BHPICLO2C

Analysing
Test
TEST REPORT 110722 Consating
Callprating
Client: Enwvircnimental Department BHP Ref. No.: 13/03/433-445 |3|*|:
Limerick City Coumncil Order No.:
Dooradoyle Diate Receiwed: 19/09/2012 EHP
Co. Limeerick Date Completed: 24/05/2013 MNew Foad
Test Specification: Mil Thomongdgate
FTAQ: Ursula Ahem lem: @3 Leachate 2013 Limerick
Ireland

Tel 353 61 455359
Fax # 353 61 455847

E Mail bhpeem2@ahp e

Test Client Reference Units  (Results Stamdard
Reference
| Ll - Leachate odiour APHA-2150-B
[Visal In=spection - Black, very nrbid Visual
[Ternperanre °C 154 APHA-2550-B
| Loz - Leachate odiour APHA-2150-B
[Visual In=pection - Black nobid Visual
[Ternperanre °C 150 APHA-2550-B
| L3 - Leachate odiour APHA-2150-B
[Viznal In=pection - Black, very nrhid Viznal
[Ternperanre °C 174 APHA-2550-B
| L4 - Ko odour APHA-2150-B
[Visual In=pection - Brown, very turbid Wisnal
[Ternperanre °C 134 APHA-2550-B
| L5 - Ko odour APHA-2150-B
[Visual In=pection - Brown, very turbid Wisnal
[Temmperamre 'C 143 APHA-2550-B

All meshinds ars frovn Standard M{sthads for the Examination of Water
amd Wastewater 20th Editon.

Additiomal information :

For and on behalf of BHF laboratories :

Paul 2'Sullivan
lssue Date - BFN20132

I'e: resufts relafe only bo Bisthese emes. This bast report shall nok be duplicabed In Bl wioul B permizsion of the bast Iaborsbory.
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BHPICL/DZC

Analysing
TEST REPORT 110722 ol
Consuling
Callorating
Client: Enwircnmental Department BHP Ref. No.: 13/09/433-445 |3|*|:
Limserick City Council Order Mo.:
Dooradoyle Date Received: 19/09/2:012 EHP
Co. Limerick Date Completed: 24/0842013 MNew Road
Test Specificatiom: Mil Thomondgates
FTAD: Ursula Ahern em: Q3 Leachate 2013 Limerkck
Ireland
Tel +353 61455389
Fax + 353 61 455247
E Mall bhpcemn2Eohp je
Test Client Reference Umits |Results Standard
Reference
| iy L id - Mo odour APHA-2150-B
[Vismal Inspection - Brown, very turbid Visual
[Termperanre °C 124 APHA-2550-B
| iy L7 - Earthyy odour APHA-2150-B
[Vismal Inspection - Brown, nobid Visual
[Termperanre °C 133 APHA-2550-B
JOdonm L3 - Gassy/oily edow APHA-2150-B
[Vismal Inspestion - Black, very narbid Visal
[Termperanre °C 138 APHA-2550-B
| iy Lia - Dily odour APHA-2150-B
[Vismal Inspection - Black, wery narbid Wigual
[Termperanre °C 141 APHA-2550-B
| iy L1d - Mo odour APHA-2150-B
[Vismal Inspection - Black, wery narbid Wigual
[Temperanire 'C 164 APHA-2550-B
Additisnal information AN mashinds are from Standard Mathods for the Exsmninaton of TWaser
and Wastewater 20th Edigon.

For and on behalf of BHF laboratories :

Pauwl O'Sullivan
lsswe Date - 07120132

I'e:msul:-relmem:-h: Fiothese b, This best report skl nok be dupldicalbed In fulll wiouwl Be parmizsion of e f=st laborabony.
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BHPICL/O2C

Analysing
TEST REPORT 110722 o
Consuling
Callorating
Client: Enwircnmental Department BHF Ref. Mo 13009/433-445 |3|*|:
Limerick City Coumcil Order Mo.:
Dooradoyle Date Received: 1370372013 EHP
Co. Limerick Date Completed: 24/08:2013 MNew Foad
Test Specification: Mil Thomiongdgates:
FTAQ: Ursula Ahern lem: @3 Leachate 2013 Limerick
Irelang

Tel +353 61 455389
Fax + 353 61 455847

E Mall bpcamagohp e

Test Client Reference Units  [Results Standard
Reference
JOdon L1l - Concrete odour APHA-2150-B
[Visoal Inspection - Black, wery narbid Visual
[Termperanare °C 52 APHA-2550-B
JOdor Smmp - Ko odour APHA-2150-B
[Vienal Inspection - Brown, Claar Viemal
[Termperanare °C 144 APHA-2550-B
JOdor Tank - Ko odour APHA-2150-B
[Visnal Inspection - Brown, Turbid Visual
[Termperanare °C 140 APHA-2550-B

Additional information :

aned Wastewater 20th Edigon.

For and on behalf of BHF laboratories :

Pauwl O'Sullivan

Issue Date : 0TMN2013

All methiods are from: Standard Meathods for the Examination of Water

I‘e:resul:.relmem ¥ o Bissthese ems. This test report sail not be duplicated In fall wiSowt e parmission of the best iaboratony.

Pagee 3of 3
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5.0 DISCUSSION/INTERPRETATION
5.1 Groundwaters

The results of the chemical and microbiological analysis conducted on the ground waters are
presented in Section 5.

All results are assessed against the interim guideline values for specific substances in ground
water taken from the publication, ‘Towards setting guideline values for the protection of
groundwater in Ireland, Interim Report’ as published by the EPA, 2003. The limits for the
relevant parameters are outlined here.

Parameter Unit Limit
Ammonia (as N) mg/l 0.12
Chloride mg/l 30
Conductivity uScm™ 1000
Dissolved Oxygen % -
pH pH unit >6.5<9.5
Temperature °C 25
Total Organic Carbon mg/l -

Overall the quality of the groundwater varied across the site and signs of contamination existed in
all sampled groundwater wells in the vicinity of the landfill. A summary of the parameters
exceeded and the locations are presented in the table below.

GW Reference Parameters above Limits
GW-01 (S) Ammonia, Chloride, Conductivity
GW-01 (D) Ammonia, Chloride, Conductivity
GW-02 (S) Too shallow to sample
GW-02 (D) Ammonia, Chloride, Conductivity
GW-03 (S) Dry
GW-03 (D) Ammonia, Conductivity
GW-04 (S) Dry
GW-04 (D) Ammonia, Chloride, Conductivity
GW-05 (S) Dry
GW-05 (D) Ammonia, Chloride, Conductivity, pH
GW-06 (S) Not available
GW-06 (D) Not available

Overall the groundwater quality is poor defined as being significantly impaired by pollution.
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5.2 Surface Waters

7 surface waters were sampled in the vicinity of the landfill. These have been assessed against the
surface water limits as outlined in the European Communities (Quality of Surface water intended
for the abstraction of drinking water) Regulations, 1989. The limit values for the relevant
parameters are outlined here.

Parameter Unit Al water | A2 water A3 water
pH pH unit 5.5-8.5 5.5-9.0 5.5-9.0
Conductivity uScm™ 1000 1000 1000
Ammonia (as N) mg/I 0.2 1.5 4.0
Dissolved Oxygen % - - -

COD mg/I - - 40

BOD mg/I 5 5 7

TSS mg/I 50 50 50
Chloride mg/l 250 250 250
Temperature °C 25 25 25

SW Reference Classification | Elevated parametric values

SW-01 Al -

SW-02 Not suitable pH

SW-03 Al -

SW-04 A2 Ammonia

SW-05 A2 Ammonia

SW-06 A2 Ammonia

SW-07 A2 Ammonia
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5.3 Leachate

13 leachate samples were available for quarter 3, 2013. All had typical leachate colour and odour.
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BHP/CEM/23

TEST REPORT 111356-111358

BHP Ref No.: 13/11/400-426

) Order No.:
Client: . Date Received: 13" November 2013
Limerick City Council th
City Hall Date Completed: 19™ November 2013
Limerick Test Specification: Nil

Item: Longpavement Landfill Site

Analysing
Testing
Consulting
Calibrating

312

BHP

New Road
Thomondgate

Limerick

Ireland

Tel +353 61 455399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Quarterly Report covering groundwater, surfacewater and leachate monitoring at

Longpavement Landfill (Monitoring Period October-December 2013)

Limerick City Council
City Hall
Limerick City

FTAO: Ursula Ahern

Report on Longpavement Landfill for Q4, 2013

For and on behalf of BHP Ltd.

Paul O’Sullivan

AER 2013 Longpavement (W0076-1)
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Date Issued: 25" November 2013

Test results relate only to this item.  This test report shall not be duplicated except in full and with the permission of the test laboratory
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1.0 INTRODUCTION :

BHP were contracted by Limerick City Council to carry out environmental monitoring at
Longpavement Landfill site which is located adjacent to the Longpavement road, Limerick City.
This landfill is no longer operational and is currently undergoing remediation and final capping
works. The facility is operated under waste license no. 76-1, which was issued to Limerick City
Council on the 1% February 2008 by the EPA.

This report covers surfacewater, groundwater and leachate monitoring at Longpavement for the
fourth quarterly monitoring event of 2013 (October-December 2013). Details on the
unavailability of sampling points may be found in the site sheet in Appendix A.

2.0 SAMPLING :

This monitoring is a continuation of an established monitoring program at Longpavement
Landfill. As such, the borehole locations are as on previously drafted site maps. A site map is
attached below showing the borehole locations. BHP sampled at 5 boreholes. Their individual
references are as shown in table 1.

Borehole Reference Static Water Level
(m)
GW-01 (S) 2.04
GW-01 (D) 2.10
GW-02 (S) 1.28
GW-02 (D) 1.63
GW-03 (S) 1.35
GW-03 (D) 1.35
GW-04 (S) Dry
GW-04 (D) 2.90
GW-05 (S) Dry
GW-05 (D) 3.50
GW-06 (S) Not available
GW-06 (D) Not available

Table 1: Borehole reference points and levels.

Locations for surface waters and leachate wells are also shown in the map below.
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Site map of Longpavement Landfill showing sampling locations
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In order to ensure correct groundwater monitoring, the following steps were taken.

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

2. Appropriate on-site sampling techniques were utilised.

ISO 5667 ; ‘Guidance on sampling of groundwaters’ was followed which is
appropriate for the objective of monitoring groundwater quality.

A Waterra inertial lift pump was utilised which is designed for borehole monitoring
in that at no time does the pump come in contact with the water sample. By utilising
dedicated hosing at each borehole and new sample containers then any possibility of
cross-contamination is eliminated.

In order to achieve representative sampling, the method used needs to be capable of
withdrawing samples whose composition reflects that of the sub-strata (and not that
of stagnant water in the standpipe). In order to achieve this, each borehole is purged
of three times its volume before any sample is taken. This is estimated on-site using
an electronic dip-meter to measure depth of water and then calculating volume of
water present (after measuring radius of borehole).

Having taken a representative sample, several analysis parameters are time sensitive
and therefore need to be measured on-site i.e. pH, temperature, conductivity and
dissolved oxygen. Dissolved Oxygen, Conductivity, pH and temperature are
measured using a HACH HQ40d Portable Multi-meter which has Automatic
Temperature Compensation functionality

3. All samples received by the Laboratory were stored between 0 and 6°C. Subsequent analysis
of all samples was carried out in accordance with Standard Methods for the examination of
water and wastewater, 22" Edition, 2012, published by the American public health

association.

AER 2013 Longpavement (W0076-1)
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Parameters for Laboratory Analysis

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

Table 2 : Table of chemical testing methods adopted by BHP Laboratories

* APHA = American Public Health Association
AWWA = American Water Works Association
WEF = Water Environment Federation
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4.0 RESULTS:
The results are presented in the following tables.

Ground Water Monitoring results for
Longpavement Landfill

Quarter 4
2013
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BHP/CL/02C

Client: Environmental Department
Limerick City Council
Dooradoyle
Co. Limerick

FTAQ: Ursula Ahern

EST REPORT 11135%6.1

BHP Ref. No.: 13/11/400
Order No.:

Date Received: 1311113
Date Completed: 19/11/13
Test Specification: Nil
Item: Q4 Ground Water 201!

Analysing
Testing
Consulting
Calibrating

3H>

MNaw Hoad
Thomendgate

Limerick

Ireland

lel +353 61 4553494
Fax + 153 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units Results Standard
Reference
Odour GWol Tar Smell APHA-2150-B
Visual Inspection Shallow Turbid/Black Visual
Water Level m 2.04 ISO 5667 - 11
Ammomecal Nitrogen NH;-N mg/l 4.25 APHA-4200-NH3-D
Chloride C1 mg/l 502.331 APHA-4110-D
Dissolved Oxygen mg/l 1.02 APHA-4500-0-G
Electucal Conductivily uScm’! 4190 APHA-2510-B
pH - 7.72 APHA-4500-H+
Temperature °C 115 APHA-2550-B
Total Organic Carbon mg/l 11.8 APHA -5310-C

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP lzboratories :
)|

Faul O'Sullivan
Issue Date : 20/11/13

All methods are trom Standard Mezthods for the Examunation of Water

|Te51 results relate only to thisfhese tems. This test report shall not be duplicatad in full without the pemiission of the iest laboratory.

Fage 1 of 10
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BHP/CL/02C

TEST REPORT 111356.2

Client: Environmental Department
Limerick City Council
Dooradoyle
Co. Limerick

FTAQ: Ursula Ahern

BHP Ref. No.: 13/11/401
Order No.:

Date Received: 1311113
Date Completed: 19/11/13
Test Specification: Nil

Item: Q4 Ground Water 2013

Analysing
Testing
Consulting
Calibrating

3HI?

New Road

Thomondgate

Limerick

Ireland

Tel +353 61 455309
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units |Results Standard
Reference
Odour GW 0l - Drain Smell APHA-2150-B
Visual Inspection Deep - Turbid/Brown Visual
Water Level m 21 ISO 5667 - 11
Ammonical Nitrogen NH;-N mg/l 535 APHA-4500-NH3-D
Chloride C1 mg/l 194677 APHA-4110-D
Dissolved Oxygen mg/l 3.04 APHA-4500-0-G
Electrical Conductivity uSem’! 2720 APHA-2510-B
| B33 - 6.88 APHA 4500-H+
Temperature °c 113 APHA-2550-B
Total Organic Carbon mg/l 85 APHA -5310-C
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 20/11/13

|Test results relate only to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 2 of 10

AER 2013 Longpavement (W0076-1)
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BHP/CL/02C

Analysing
—— s = Testing
IlEsl REPORI 1113906.38 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: n/a |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 13/1113 BHP
Co. Limerick Date Completed: 19/11/13 New Road
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern ltem: Q4 Ground Watar 2013 Limerick
Irelanc
Tel +353 61 4553589
Fax + 253 £1 453447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour GW 02 - To shallow o sample APHA-2150-B
Visual Inspection Shallow - WVisual
Water Level m 1.08 IS0 5607 - 11
Ammonical Nitrogen NH.-N mg/l APHA-4500-NH3.D
Chlonde C1 mg/l APHA-4110-D
Dissolved Oxygen mg/l APHA-4500-0-G
Electrical Conductivity uSem’? APHA-2510-B
pH APHA 1500 H+
Temperature °C APHA-2550-B
Total Organic Carbon mg/l APHA -5310-C

All methods are from Standard Methods for the Examunation of Water
and Wastewater 20th Edition

Additional information :

For and on behalf of BHP laboratories :
).

Paul O'Sullivan
Issue Date : 20/11/13

|Tes1 results rzlate only to thisfhese tems. This test report 2hall not be duplicated in full without the permission of the test lzboratory.

Page 3 of 10
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BHP/CL/C2C

Analysng
IES|l REFURKI 1119900.4 Consuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/402 |3|i|,
Limerick City Council Order No.:
Dooradoyle Date Received: 13/111/13 BHP
Co. Limerick Date Completed: 19/11/13 Mew Road
Test Specification: Nil Thomendgate
FTAO: Ursula Ahern Item: Q4 Ground Water 2013 Limerick
Ireland
Tel +352 61 455200
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units |Results Standard
Reference
(Udour w2 - Nong APHA-Z150-B
Visual Inspection Deep - TurbidRust Brown Visual
Water Level m 1.63 ISO 5667 - 11
Ammenical Nitrogen NH;-N mg/l 10.5 APHA-4500-NH3-D
(Chlonde C1 my/l 152 469 APHA-4110-D
JDissoved Oxygen me/l 1.92 APHA-4500-0-G
Electrnical Conductrty uScm’* 2610 APHA-2510-B
s - 69 APHA 4500-H+
lemperature °C 11.9 APHA-2550-B
Total Organic Carbon mg/l 27 APHA -5310-C

Additional information :

and Wastewater 20th Edition.

For and on kehalf of BHP laboratories :
)|

Paul O'Sullivan
Issue Date : 20/11/13

All methods are from Standard Methods for the Exanunation of Water

|Test results relate only to thisfthese items. This test report snall net be duplicated in full withou! the permission of the test laboratery.

Fage 4 of 10

AER 2013 Longpavement (W0076-1)
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BHP/CL/02C

Analysing
o P A A A P P Testing
IlESl REFURKI 111090.0 Cansuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/403 |3|i|:
Limerick City Council Order No.:
Dooradoyle Date Received: 131113 BHP
Co. Limerick Date Completed: 19/11/13 N2w Rpad
Test Specification: Nil Thomendgste
FTAQ: Ursula Ahern Item: Q4 Ground Water 2013 Limerick
Ireland
lel +393 61 495394
Fax + 353 B1 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Uwnils Resulls Standard
Reference
(Odour GW 03 None APHA-2150-B
Visual Inspection Shallow - Turbid/Rust Brown Visual
Water Level m 1.35 ISO 5667 - 11
Ammomical Nitrogen NH;-N mg/l 0.62 APHA-4500-NH3-D
Chloride Cl mg/l 11.146 APHA-4110-D
Dissolved Oxygen mg/l 2.34 APHA4500-0-G
Electrical Conductivity usem’ 1003 APHA-2510-B
pH - 6.63 APHA-4500-H+
Temperature °C 118 APHA-2550-B
Total Organic Carbon mg/l 86 APHA -5310-C
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewarer 20th Edmion.
For and on behalf of BHP lzaboratories :

)

Paul O'Sullivan
Issue Date : 20/11/13

|Te51 resulis relate only to thisithese fems. This test report shall not be duplicated in full without the permission of the test laboratory.

Page 5 of 10

AER 2013 Longpavement (W0076-1) Page 183 of 211



BHP/CL/02C

Analysing
. P AET A A AEA A Iestung
IES] REFURI 111090.0 Consufting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/404 |3|il:
Limerick City Council Order No.:
Dooradoyle Date Received: 131113 BHP
Co. Limerick Date Completed: 19/11/13 New Ruad
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern Item: Q4 Ground Water 2013 Limerick
Irzlanc
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpecem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Odour GWo03 - None APHA-2150-B
Visual Inspection Deep - Turbid/Rust Brown WVisual
Water Level m 552 ISO 5667 11
Ammonical Nitrogen NH;-N mg/l 1.62 APHA-4500-NH3-D
Chlonde C1 mg/l 11.036 APHA-4110-D
Dissolved Oxygen mg/l 5.53 APHA-4500-0-G
Electical Conductivily uScm’?! 1156 APHA-2510-B
pH - 6.66 APHA-4500-H+
Temperature °C 11.8 APHA-2550-B
Total Organic Carbon mg/l 11.2 APHA - 5310-C

All methods are from Standard Methods for the Examination of Water
and Wastewatcer 20th Edition

Additional information :

For and on behalf of BHP laboratories :
)

Faul O'Sullivan
Issue Date : 20/11/13

|Tes1 results r2late only to thisfthese tems. This test report shall not be duplicated in full without the permission of the test lsboratory.

Page 6 of 10
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BHP/CL/02C

Analysing
———— o 4 A 4 = m = Testing
TEST REPORT 111356.7 Consifing
Calibrating
Client: Environmental Department BHP Ref. No.: n/a |3|*|)
Limerick City Council Order No.:
Dooradoyle Date Received: 13/1113 BHP
Co. Limerick Date Completed: 19/11/13 New Road
Test Specification: Nil Thomondgate
FTAQ: Ursula Ahern Iltem: Q4 Ground Water 2013 Limerick
Irelanc
Tal +353 61 455200
Fax + 353 €1 455447
E Mail bhpeem2@bhp ie
Test Client Reference Units  |Resnlts Standard
Reference
Odour GW 04 - Dry APHA-2150-B
Visual Inspection Shallow Visual
Water Level m ISO 5667 - 11
Ammomcal Nitrogen NH;-N mg/l APHA-4500-NH3-D
Chloride C1 mg/l AFHA-4110-D
Dissolved Oxygen mgl APHA-4500-0-G
Electnical Conductvity uSem? APHA-2510-B
pH - APHA-4500-H+
Temperature “C APHA-2550-B
Total Orgamic Carbon mg/l ADPHA -5310-C

All methods are from Standard Methods for the Examunation of Water
and Wzstewater 20th Edition

Additional information :

For and on behalf of BHP laboratories :
).

Paul O'Sullivan
Issue Date : 20111/13

|Tes1 results rzlate only to thisfhese tems. This test report shall not be duplicated in full without the permission of the test lzboratory.

Page 7 of 10

AER 2013 Longpavement (W0076-1) Page 185 of 211



BHR/CL/02C

Analysng
e RS AT A A AAESA A Testing
IES ] REFURI 111990.0 Consuting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/405 |3|i|,
Limerick City Council Order No.:
Dooradoyle Date Received: 13/111/13 BHP
Co. Limerick Date Completed: 19/11/13 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q4 Ground Water 2013 Limerick
Ireland
Tel +353 61 4553599
Fax + 752 51 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour GW 04 - None APHA-2150-B
Visual Inspection Deep - TurbidRust Brown Visual
Water Level m 29 IS0 5667 -11
Ammanical Nitrogen NH,-N mg/l 24 APHA4500-NH3-D
Chlor:de €1 mg/l 76.939 APHA-4110-D
Dissolved Oxygen mg/l 337 APHA-4500-0-G
Electnical Conductivaty uscm' 1169 APHA-2510-B
| Pc 6.66 APHA 1500 H+
Temperature °C 12 APHA-2550-B
Total Organic Carbon mg/l APHA -5310-C

Additional information :

All methods are from Standard Methods for the Examnation of Water
and Wastewater 20th Edihon.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 20M11/13

|Test results relate only to thisfthese items. This est report snall net be duplicated in full withou: the permission of the lest laboratory.

Faae 8 of 10

AER 2013 Longpavement (W0076-1)

Page 186 of 211



BHP/C

Lozc

ES

Client: Environmental Department

Limerick City Council
Dooradoyle
Co. Limerick

FTAQ: Ursula Ahern

REPOR

T111356.9

BHP Ref. No.: n/a

Order No.:

Date Received: 131113
Date Completed: 19/11/13
Test Specification: Nil

Item: Q4 Ground Water 2013

Analysing
lesting
Consulting
Calibrating

3HI?

Nzw Road
Thomeandgate

Limerick

Ireland

Tel =353 61 450399
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units Results Standard
Reference
Odour GW s Dry APHA-2150-B
Visual Inspection Shallow - WVisual
Water Level m ISO 5667 - 11
Ammomical Nitrogen NH;-N mg/l APHA-4500-NH3-D
(Chloride C1 mg/l APHA-4110-D
Dissolved Oxygen mg/l AFPIIA-4500-0-G
Electrical Conductivity uSem’ APHA-2510-B
pH - APHA4500-H+
Temperature °c APHA-2550-B
lotal Organic Carbon mg/l APHA - 5310 -C
Additional information : All methods arc from Standard Methods for the Exsmination of Water

and Wastewater 20th Edstion.
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 20M11/13

|Te:sl resulls vefale only W Whis/Uesse e, This est repos L shisll ool be duplicaled in Rl wilhool Bee peoamission of B es) bovalony.

Page 9 of 10

AER 2013 Longpavement (W0076-1) Page 187 of 211



BHP/CL/02C

Analysing
—— o w4 a4 s rm e 4 Testing
lES ] REPURI T11590.10 Consuiting
Calibrating
Client: Environmental Department EHP Ref. No.: 13/11/406 |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 131113 BHP
Co. Limerick Date Completed: 19/11/13 Naw Road
Test Specification: Nil Thomendgate
FTAQ: Ursula Ahern ltem: Q4 Ground Water 2013 Limerick
Ireland
Tel +353 61 4553089
Fax + 252 §1 456447
E Mail bhpcem2@bhp.ie
Test Client Reference Units Results Standard
Reference
Cdour GWos None APHA-2150-B
Visual Inspection Deep - Turbid/Brown Visual
Water Level m 3s I50 5667 - 11
Ammomical Nitrogen NH,-N mg/l 34 APHA 4500-NH3-D
Chloride C1 mg/l 385.125 APHA-4110-D
Dissolved Oxygen mg/l 2.65 APHA-4500-0-G
Electrical Conductivity uSem™ 2890 APHA-2310-B
pH 6.37 APHA 1500 H+
Temperature °C 127 APHA-2550-B
Total Organic Carbon mg/l 66 APHA -5310-C
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 20M11/13

|Test results relate only to thisfhese lems. This test report shall not be duplicated in full withouwt the permission of the iest laboratery.

Page 10 of 10
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Surface Water Monitoring results for
Longpavement Landfill

Quarter 4
2013
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BHP/CL/02C

Analysing
—— g — e s & L e pmm Testing
TEST REPORT 111357.1 Consuttng
Calibratng
Client: Envirecnmantal Department BHP Ref. No.: 13/11/407 |3|*|,
Limerick City Council Order No.:
Dcoradoyle Date Received: 1311/13 BHP
Ce. Limerick Date Completed: 19/11/13 New Ruad
Test Specification: Nil Thomerndgats
FTAO: Ursula Ahern Iltem: Q4 Surface Water 2013 Limerick
Ireland
Tel +353 61455399
Fax + 353 61 455447
E Mail thpcem2@bhp ie
Test Clicnt Reference Units Results Standard
Reference
Odour SW il - None APHA-2150-B
Visual Inspection - Brown/lurbid Visual
Ammonical MNitrogen NH; N mg/l 0.55 APHA 1500 NH3 D
BOD mg/l 10.1 APHA-5210-B
COD mg/l 134 APHA-5220-D
Chlunide Cl mg/l 23,433 APHA-411C-D
Dssolved Oxygen mg/1 3.06 APHA -4300-0-G
Elzctrical Conductivity uSem™ 730 APHA-2510-B
pH . 7.16 APHA-4500-H+
Tolal Suspended Solids mgl 146 APHA-2540-D
Tomperature °C 10.8 APHA-2550-B
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

[,

Paul O'Sullivan

Issue Date

: 201113

|Test results relate only to thisfthase iterms. This test report shall not be duplicated in full without the permission of the test laboratony.

AER 2013 Long

Page 1 of 7
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BHP/CL/02C

Analysing
L el el el s Tl i P LT i lesting
IlES I REFURKI 111097 .4 Consulfing
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/408 |3|i|,
Limerick City Council Order No.:
Dooradoyle Date Received: 1311/13 BHP
Co. Limerick Dats Completed: 19/11/13 New Road
Test Specification: Nil Thomnndgate
FTAO: Ursula Ahern Item: Q4 Surface Water 2013 Limerick
Ireland
Tel +353 01455399
Fax + 353 61 455447
E Mail bhpcem2@bhpie
Test Client Reference Units Results Standard
Reference
Odour SWao2 - None APHA-2150-B
Visual Inspection - Clezr/slightly Turbid Visual
Ammanical Nitrogen NH,-N mg/l 0?2 APHA-4500-NH3-D
BOD mg/l 18 APHA-5210-B
COD mg/l 13 APHA-5220-D
Chlonide Cl1 mg/l 17.221 APIIA-4110-D
Dissolved Oxygen mg/l 14.73 APHA-4500-0-G
Electrical Conductivity uSem™? 518 APHA-2510-B
pH - 1.75 APHA-4500-H+
Total Suspended Solids mg/1 6.4 APITA-2540-D
Temperature ‘c 9.6 APHA-2550-B

Additional information :

and Wastewarter 20th Edinon.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 20/11/13

All methods are from Standard Methods for the Examination of Water

|Test results reate only to thisfthese items. This test report shall not be duplicated infull wthout the permission of the test lakoratory.

Fage 2 of 7
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BHP/CL/02C

Analysing
Testing
TEST REPORT 111357.3 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/408 |3|1|:
Limerick City Council Order No.:
Dooradoyle Date Received: 13/11/13 BHP
Co. Limerick Date Completed: 19/11/13 New Road
Test Specification: Nil Thomondgate
FTAO: Ursula Ahern Item: Q4 Surface Water 2013 Limerick
Ireland
Tel +353 61 455299
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour SW o3 None APHA-2150-B
Visual Inspection - Pale Yellow/Clear Visual
Ammomical Nitrogen NH;-N mg/l 0.04 APHA-4500-NH3-D
BOD mg/l <1 APHA-5210-B
COD mg/l 16 APHA-5220-D
Chloride CL mg/l 15.057 APHA-4110-D
Dissolved Oxygen mg/l 10.48 APHA-4500-0-G
Electrical Conductivity uSem’? 440 APHA-2510-B
| )z - 7.83 APHA 4500-H+
Total Suspended Solids mg/l 32 APHA-2540-D
Temperature °c 77 APHA-2550-B

Additional information :

All methods are from Standard Methods for the Examination of Water
and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

7,

Paul O'Sullivan
Issue Date : 20111/13

|Tee-1 results relate only to thisthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

AER 2013 Longpavement (W0076-1)
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BHF/CL/02C

TEST REPORT 111357.4

Client: Environmental Department
Limerick City Council
Dooradoyle
Co. Limerick

FTAO: Ursula Ahern

BHP Ref. No.: 13/11/410
Order No.:

Date Received: 13/11/13
Date Completed: 19/11/13
Test Specification: Nil

Item: Q4 Surface Water 2013

Analysing
Testing
Cansulting
Calibrating

3HI?

New Road

Thomondgate

Limerick

Ireland

Tel +353 61 455389
Fax + 353 61 455447

E Mail bhpcem2@bhp.ie

Test Client Reference Units |Results Standard
Reference
Odour SW 04 None APHA-2150-B
Visual Inspection - Pale Yellow/Slightly Turbid Visual
Ammomical Nitrogen NH;-N mg/l 0.25 APHA-4500-NH3-D
BOD mg/l <1 APHA-5210-B
COD mg/l 23 APHA-5220-D
Chloride Cl mg/l 21.509 APHA-4110-D
Dissolved Oxygen mg/l 2.87 APHA-4500-0-G
Electrical Conductrvity uSem’? 464 APHA-2510-B
pH - 7.19 APHA-4500-H+
Total Suspended Solids mg/l 8 APHA-2540-D
Temperature °C 9.4 APHA-2550-B
Additional information : All methods are from Standard Methods for the Examination of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 20/11/13

|Te31 results relate anly to thisfthese items. This test report shall not be duplicated in full without the permission of the test laboratory.

AER 2013 Longpavement (W0076-1)
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BHP/CL/02C

Analysing
——— e —— e = 4 s 4 o= Testing
eS|l REFURIT 1115897.9 Consulting
Caibrating
Client: Environmental Department BHP Ref. Mo.: 13/11/411 |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 131113 BHP
Co. Limerick Date Completed: 19/11/13 New Ruad
Test Specification: Nil Themondgats
FTAQO: Ursula Ahern ltem: Q4 Surface Water 2012 Limerick
Ireland
Tel +353 61455399
Fax + 353 61 455447
E Mail bhpcem2@bhp e
Test Client Reference Units Results Standard
Reference
Odour SW 05 - None APHA-2150-B
Visual Inspection - Pale Yellow'Slightly Turbid Wisnal
Ammonical Mitrogen NH; N mg/l 23 APHA 1500 NH3 D
BOD mg/l =1 APHA-3210-B
(COD mg/l 28 APHA-5220-D
(CLloiide CL mg/l 30.236 APHA-4110-D
Dissolved Oxygen mg/l 3.98 APHA-4500-0-G
Electrical Conductivity uSem’! 627 APHA-2510-B
pH - 7.15 APHA-4500-H+
Tulal Suspended Sohids mg/l 7.2 APHA-2540-D
Temperature ‘c 9.5 APHA-2550-B
Additional information : All methods are from Standard Methods for the Examiation of Water

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :
)

Paul O'Sullivan
Issue Date : 20/11/13

|Tes¢ results relate only to thisfthese iterns. This test report shall not be duplicated in full without e permission of the test laboratory.

AER 2013 Longpavement (W0076-1)
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BHP/CL/02C

Analysing
—— e s a a a m mmem a Testing
IES T REPORIT 111597.6 Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/412 |3|*|:
Limerick City Council Order No.:
Dooradoyle Datz Received: 13/11/13 BHP
Co. Limerick Date Completed: 19/11/13 New Read
Test Specification: Nil Thomaondgate
FTAO: Ursula Ahern ltem: Q4 Surface Water 2012 Limerick
Ireland
Tel +353 61455399
Fax + 252 §1 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
Odour SW e - None APHA-2150-B
Visual Inspection - Pale Yellow/Clear Visual
Ammonical Nitrogen NH;-IN mg/l 2.49 APHA-4500-NH3-D
BOD mg/l =1 APHA-5210-B
COD mg/l 23 APHA-5220-D
Chloride C1 mg/l 31.631 APHA-4110-D
Dissolved Oxyzen g/l 7.93 APHA-4300-0-G
Electrical Conductivity uSem”? 571 APHA I510-B
IH - 7.29 APHA-4500-H+
Total Suspended Solids mg/l 28 APHA-2540-D
Temperature °C 82 APHA-1550-B

Additionzal information -

All methods are from Standard Methods for the Exanunation of Water
and Wastewater 20th Edition.

For and en behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 20M1/13

|Tt:5[ resulls reale only o hisflbese ilems. This lesl reporl shall ool be doplicaled in lull wiboul Be penmission of Bre lest kbosloy.

AER 2013 Longpavement (W0076-1)
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BHP/CL/02C

Analysing
—— e s 4 4 pmm Testing
TEST REPORT 111357.7 Consuiing
Calibrating
Client: Environmental Department EHP Ref. No.: 13/11/4132 |3|*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 1311113 BHP
Co. Limerick Date Completed: 19/11/13 New Ruad
Test Specification: Nil Thomaondgate
FTAO: Ursula Ahern ltem: Q4 Surface Water 2012 Limerick
Ireland
Tel +353 61455399
Fax + 353 61 455447
E Mail shpcem2@bhp ie
Test Client Reference Units Results Standard
Reference
Odour SW a7 - None APHA-2150-B
Visual Inspection - Pale Yellow/Slightly Turbid Visual
Ammaonical Nitrogen NH;-N mg/l 33 APHA 4500-NH3-D
BOD mg/l <1 APHA-5210-B
COD mg/l 24 APHA-5220-D
Chloride Cl1 g/l 24.597 APHA4110-D
Dissolved Oxygen mg/l 78 APHA-4500-0-G
Electrical Conductivity uSem’ 793 APHA-2510-B
IcH - 7.35 APHA-4500-H+
Total Suspended Solids 1wyl 8.4 APHA-2540-D
Temperature °C 7.6 APHA-2550-B
Additionzal information : All methods are from Standard Methods for the Exanunation of Water

and Wastewater 20th Edition.
For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 20/11/13

|Test results reate only to thisfthese items. This test report shall not be duplicated infull wthout the permission of the test laboratony.

Fage 7 of 7
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Leachate Monitoring results for
Longpavement Landfill

Quarter 4
2013
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BHF/CL/02C

Analysing
Testing
TEST REPORT 111358 e
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/414-426 |3|1|)
Limerick City Council Order No.:
Dooradoyle Date Received: 13/11/13 BHP
Co. Limerick Date Completed: 15/11/13 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Q4 Leachate 2013 Limerick
Ireland
Tel +353 61 455389
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units |Results Standard
Reference
jOdour Lol - No Odour APHA-2150-B
[Visual Inspection - Black. visibly turbid Visual
[Temperature °c 145 APHA-2550-B
}0dour Loz - Char Smell APHA-2150-B
[Visual Inspection - Black, visibly turbid Visual
[Temperature °c 14.7 APHA-2550-B
jOdour L 03 - Char Smell APHA-2150-B
[Visual Inspection - Black, visibly turbid Visual
[Temperature °C 126 APHA-2550-B
jOdour Lo4 - Gassy Smell APHA-2150-B
[Visual Inspection - Brown, visibly turbid Visual
[Temperature °c 119 APHA-2550-B
jOdour Los - Gassy Smell APHA-2150-B
[Visual Inspection - Rust Brown, visibly turbid Visual
[Temperature °c 125 APHA-2550-B

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

)

Paul O'Sullivan
Issue Date : 18/11/13

All methods are from Standard Methods for the Examination of Water

|Test results relate only to thisithese items. This test report shall not be duplicated in full without the permission of the test laboratory.
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BHF/CL/02C

Analysing
TEST REPORT 111358 Conen
Consulting
Calitrating
Client: Environmental Department BHP Ref. No.: 13/11/414-426 |3l*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 1311/13 BHP
Co. Limerick Date Completed: 15/11/13 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Q4 Leachate 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.is
Test Client Reference Units |Results Standard
Reference
i0dour L 06 - No odour APHA-2150-B
[Visual Inspection - Black, visibly turbid Visual
[Teupeilaluie e 10.2 APHA-2550-B
jOdour Lo07 - No odour APHA-2150-B
[Visual Inspection - Black. visibly turbid Visual
[Temperature °C 111 APHA-2550-B
j0dour L 08 - Woody sweet smell APHA-2150-B
[Visual Inspection - Dark brown, visibly turbid Visual
[Temperature °’c 122 APHA-2550-B
jOdour L9 - Woody sweet smell APHA-2150-B
[Visual Inspection - Dark brown. visibly turbid Visual
[Temperature °c 142 APHA-2550-B
lOdour L 10 No odour APHA 2150 B
[Visual Inspection - Dark brown, visibly turbid Visual
[Temperature °C 152 APHA-2550-B

Additional information :

and Wastewater 20th Edition.

For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 18/11/13

All methods are trom Standard Methods for the Exanunation of Water

|Tes1 results relate only to thisthese items. This test report shall nof be duplicated in full without the pemission of the test laboratory.
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BHF/CL/02C

Analysing
TEST REPORT 111358 Conan
Consulting
Calibrating
Client: Environmental Department BHP Ref. No.: 13/11/414-426 |3l*|:
Limerick City Council Order No.:
Dooradoyle Date Received: 1311/13 BHP
Co. Limerick Date Completed: 15/11/13 New Road
Test Specification: Nil Thomondgate
FTAO: Tara Flanagan Item: Q4 Leachate 2013 Limerick
Ireland
Tel +353 61 455399
Fax + 353 61 455447
E Mail bhpcem2@bhp.ie
Test Client Reference Units  |Results Standard
Reference
j0dour L1l - Woody sweet smell APHA-2150-B
[Vistal Inspection Black, wisibly turbid Visual
[Temperature °c 15.6 APHA-2550-B
jOdour lank - No edour APHA-7150-B
[Visual Inspection - Light red brown, shghtly turbid Visual
[Temperature °c 7.7 APHA-2550-B
jOdour Sump - No edour APHA-2150-B
[Visual Inspection - Clear Visual
[Temperature °’c 113 APHA-2550-B

Additional information :

and Waslewaler 20ith Eduiion.

For and on behalf of BHP laboratories :

Paul O'Sullivan
Issue Date : 18/11/13

All methods are from Standard Methods for the Exanunation of Water

|Tes1 results relate only to thisthese items. This test report shall nof be duplicated in full without the pemission of the test laboratory.
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5.0 DISCUSSION/INTERPRETATION
5.1 Groundwaters

The results of the chemical and microbiological analysis conducted on the ground waters are
presented in Section 5.

All results are assessed against the interim guideline values for specific substances in ground
water taken from the publication, ‘Towards setting guideline values for the protection of
groundwater in Ireland, Interim Report’ as published by the EPA, 2003. The limits for the
relevant parameters are outlined here.

Parameter Unit Limit
Ammonia (as N) mg/l 0.12
Chloride mg/I 30
Conductivity uScm™ 1000
Dissolved Oxygen % -

pH pH unit >6.5<9.5
Temperature °C 25

Total Organic Carbon mg/l -

Overall the gquality of the groundwater varied across the site and signs of contamination existed in
all sampled groundwater wells in the vicinity of the landfill. A summary of the parameters
exceeded and the locations are presented in the table below.

GW Reference Parameters above Limits
GW-01 (S) Ammonia, Chloride, Conductivity
GW-01 (D) Ammonia, Chloride, Conductivity
GW-02 (S) Too shallow to sample
GW-02 (D) Ammonia, Chloride, Conductivity
GW-03 (S) Ammonia, Conductivity
GW-03 (D) Ammonia, Conductivity
GW-04 (S) Dry
GW-04 (D) Ammonia, Chloride, Conductivity
GW-05 (S) Dry
GW-05 (D) Ammonia, Chloride, Conductivity
GW-06 (S) Not available
GW-06 (D) Not available

Overall the groundwater quality is poor defined as being significantly impaired by pollution.
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5.2 Surface Waters

7 surface waters were sampled in the vicinity of the landfill. These have been assessed against the
surface water limits as outlined in the European Communities (Quality of Surface water intended
for the abstraction of drinking water) Regulations, 1989. The limit values for the relevant
parameters are outlined here.

Parameter Unit Al water | A2 water A3 water
pH pH unit 5.5-8.5 5.5-9.0 5.5-9.0
Conductivity uScm™ 1000 1000 1000
Ammonia (as N) mg/I 0.2 1.5 4.0
Dissolved Oxygen % - - -

COD mg/I - - 40

BOD mg/I 5 5 7

TSS mg/I 50 50 50
Chloride mg/l 250 250 250
Temperature °C 25 25 25

SW Reference Classification | Elevated parametric values

SW-01 Not suitable BOD, TSS
SW-02 Al -

SW-03 Al -

SW-04 A2 Ammonia
SW-05 A3 Ammonia
SW-06 A3 Ammonia
SW-07 A3 Ammonia
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5.3 Leachate

13 leachate samples were available for quarter 4, 2013. All had typical leachate colour and odour.
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REFERENCE YEAR

| 2013

1. FACILITY IDENTIFICATION

Parent Company Name

Limerick City Council

Facility Name

Longpavement landfill site

PRTR ldentification Number

WO0076

Licence Number

WO0076-01

Waste or IPPC Classes of Activity

No. | class _name
4.4 | Recycling or reclamation of other inorganic materials.
Surface impoundment, including placement of liquid or sludge
3.4 | discards into pits, ponds or lagoons.
3.7 | B R
4.1 | Solvent reclamation or regeneration.
Use of any waste principally as a fuel or other means to generate
4.9 | energy.
Address 1 | Monabraher
Address 2 | Limerick
Address 3
Address 4
Limerick
Country | Ireland
Coordinates of Location | -8.6335 52.6832
River Basin District | IEGBNISH
NACE Code | 3832

Main Economic Activity

Recovery of sorted materials

AER Returns Contact Name

Tara Flanagan

AER Returns Contact Email Address

tara.flanagan@limerick.ie

AER Returns Contact Position

Senior Executive Engineer

AER Returns Contact Telephone Number

061 496547

AER Returns Contact Mobile Phone Number

087 9295256

AER Returns Contact Fax Number

Production Volume

Production Volume Units

Number of Installations

Number of Operating Hours in Year

Number of Employees

User Feedback/Comments

Web Address

2. PRTR CLASS ACTIVITIES
Activity Number

Activity Name

50.1

General

5(c)

AER 2013 Longpavement (W0076-1)
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50.1
3. SOLVENTS REGULATIONS (S.I. No. 543 of
2002)

\ General

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

Guidance on waste imported/accepted onto s

Do you import/accept waste onto your site for on-

site treatment (either recovery or disposal activities)
?

AER 2013 Longpavement (W0076-1)
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4.1 RELEASES Link to previous years
TO AIR emissions data

SECTION A : SECTOR SPECIFIC PRTR
POLLUTANTS

RELEASES TO AIR

guantities in this

section in KGs

ADD EMISSION POINT

QUA
NTIT
POLLUTANT METHOD Y
Method Used
A
(Acci | F
Designatio dent | (Fugit
M/ | Meth | nor al) ive)
C/ | od Descriptio T (Total) KG/ | KG/Y
No. Annex Il Name E | Code | n Emission Point 1 KG/Year Year | ear
US EPA
01 Methane (CH4) C OTH Land Gem 415900.0 415900.0 0.0 0.0
US EPA 137478.6
03 Carbon dioxide (CO2) C OTH Land Gem 137478.66 6 0.0 0.0
* Colant ~ w~ee e deeblg clicking on the

ADD NEW ROV | DELETE ROW * | B) then click
the delete button

SECTION B : REMAINING PRTR POLLUTANTS

RELEASES TO AIR

Please enter all

guantities in this
section in KGs

QUA
ADD EMISSION POINT NTIT
POLLUTANT METHOD Y
Method Used
A F
Designatio (Acci | (Fugit
M/ | Meth | nor dent | ive)
C/ | od Descriptio T (Total) al) KG/Y
No. Annex |l Name E | Code | n Emission Point 1 KG/Year KG/ | ear
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| || | | Year | |
0.0 00 00 00

* Colant - -~ be- Aoblaglicking on the

ADD NEW ROW | DELETE ROW * TB) then click
the delete button

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

guantities in this

RELEASES TO AIR section in KGs
QUA
ADD EMISSION POINT NTIT
POLLUTANT METHOD Y
Method Used
A
(Acci | F
Designatio dent | (Fugit
M/ | Meth | nor al) ive)
C/ | od Descriptio T (Total) KG/ | KG/Y
Pollutant No. Name E | Code | n Emission Point 1 KG/Year Year | ear
0.0 0.0 0.0 0.0

* Coleot ~ e~ e cosiblg clicking on the

ADD NEW ROW | DELETE ROW * | 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) emission to the environment under T(total) KG/yr for
Section A: Sector specific PRTR pollutants above. Please
complete the table below:

Landfill: Longpavement landfill site

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

Designati
M/ | Meth on or Facility Total
C/ od Descriptio Capacity m3 per
T (Total) kg/Year E | Code n hour
Total estimated
methane
generation (as per US EPA
site model) 536112.0 | C | OTH | land Gem N/A
(Total
Enclosed Flaring
Methane flared 120212.0 | E | OTH | Flare 150.0 | Capacity)
(Total
Methane utilised in Utilising
engine/s 0.0 0.0 | Capacity)
Net methane
emission (as
reported in Section US EPA
A above) 415900.0 | E | OTH | land Gem N/A
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5. ONSITE TREATMENT & OFFSITE
TRANSFERS OF WASTE

Please enter all quantities

on this sheet in Tonnes 5
Haz
Waste
Na'me
and
Licenc
e/Per
mit No Name
of and
Next Licens
Destin e/
ation Permit
Facilit No.
y and Actual
Non Addres | Address
Haz s of of Final
Waste Final Destinati
: Recov oni.e.
Name erer/ Final
and Haz Waste : Dispos | Recovery
Licenc | Address of Next er /
e/Per Destination (HAZA | Disposal
mit No Facility RDOU Site
i of Non Haz Waste: S (HAZAR
Quamlty Recov Address of WAST DOUS
(Tonnes per er/Dis | Recover/Dispose E WASTE
Year) Method Used poser r ONLY) | ONLY)
Wast
e
Europe Treat Location
Transfer an ment | M/ of
Destinatio | Waste | Haza Description of | Oper | C/ Treatme
n Code rdous Waste ation | E Method Used nt
Lime
rick
City
landfill leachate Cou  Bunlickey
other than ncil Waste Water
those Offsite ,D00 Treatment
Within the 19 07 mentioned in Volume in 13- Plant,.,Limeri
Country 03 No 2000.0 190702 R10 C Calculation Ireland 01 ck,.,Ireland
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