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Introduction

Waterford County Council was granted a Waste Licence (Ref 32-1) by the Environmental
Protection Agency on the 29™ November 2002 for the continued acceptance of municipal waste
within the existing footprint of the Dungarvan Landfill Facility at Ballynamuck Middle, Dungarvan
Co. Waterford. The landfill ceased to accept waste on the 30™ June 2003. This licence was updated
by Waste Licence (Ref 32-2) which included permission for a Transfer Station and Composting
facilities. A further licence (W032 — 03) was granted by the Agency in October, 2014. This is the
thirteenth Annual Environmental Report for the Facility and includes the monitoring period 1*
January 2016 — 31* December 2016. The report has been prepared in accordance with Condition
11.7 and Schedule E of the Waste Licence.



1. Reporting Period

This is the thirteenth Annual Environmental Report for the Dungarvan Waste Disposal Site, which

covers the period 1% January 2016 to 31% December 2016.

2. Waste Activities carried out at the Facility

Part 1 of the Waste Licence details the activities authorised by the licence:

Waste Management Act 1996: Third Schedule

Class 4.

Class 13.

Surface impoundment, including placement of liquid or sludge discards in to
pits, ponds or lagoons:

This activity is limited to the storage of leachate generated within the facility in
lined Integrated Constructed Wetland Ponds and the storage of surface water runoff
in surface water retention (s) ponds

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

This activity is limited to the storage of rejected waste in the waste Inspection and
Quarantine area and the Construction and Demolition Recovery Area prior to the

removal of such waste off site for the disposal at an appropriate facility

Waste Management Act, 1996, Fourth Schedule

Class 2.

Class 3.

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

This activity is limited to recycling of organic waste including cardboard and paper
at the civic waste facility only and the acceptance and storage of waste oils in
appropriate containers at the civic waste facility prior to removal offsite.

Recycling or reclamation of metals and metal compounds:

This activity is limited to the acceptance of white goods within a designated Metal
Recovery Area, the acceptance and storage of beverage cans in the appropriate

containers at the civic waste facility prior to removal offsite.



Class 4. Recycling or reclamation of other inorganic materials:

This activity is limited to the acceptance and storage in appropriate containers of
glass bottles, batteries and fluorescent tubes and the recovery of inert waste at the
facility for use in site development and restoration works.

Class 9. Use of any waste principally as a fuel or other means to generate energy

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

This activity is limited to the use of suitable inert waste in site development and
restoration works.

Class 13. Storage of waste intended for submission to any activity referred to in a
preceding paragraph of this Schedule, other than the temporary storage,
pending collection, on the premises where such waste is produced:

This activity is limited to the storage of wastes within designated areas and
receptacles prior to recovery offsite and the storage of inert waste prior to
restoration of the facility.

3. Quantity and Composition of Waste received, disposed of and removed during the

reporting period and each year previous

The quantity and composition of waste received, disposed of and removed for the

reporting period 1% January 2016 — 31* December 2016 is attached in Appendix A.

4. Methods of deposition of inert waste for restoration

All capping and restoration works have now been completed.



5.0  Environmental Monitoring

Introduction

Dungarvan landfill is located in County Waterford approximately 2km north west of Dungarvan

off the N25 road on the southern edge of the Colligan River. The total area of the landfill site is

approximately 6.5 hectares, and has been in operation since 1968. The landfill closed on 30™ June

2003, but a transfer station, which accepts residual household waste remains operational on site.

Monitoring of surface waters, groundwater’s and leachate and landfill gas was carried out in

accordance with the waste licence W032-03. EPA and Waterford City and County Council staff
carried out sampling and field measurements. Sampling was carried out by Jim McGarry,
Brownstown, Kilkieran, Co. Kilkenny. Samples were analysed by ALcontrol
Laboratories, Unit 7-8 Hawarden Business Park, Manor Road, Hawarden, Deeside,

UK in each quarter of 2016.

Sampling sites are as set out in Table 1 and attached Drawing, DUN-EIS-003.

Surface water | Groundwat | Leachate Gas monitoring | Noise Dust
stations er station station station

Upstream/ GW1*, L1, L2a, L1*, L2a, L3%*, | Entrance D1, D2,
Downstream | GW2a, L3*, L4* L4*, Lba, L6, D2a
of Surface | RC3a, Lb5a, L6*, RC1%#, RC3,

Water RC4*, Leachate RC4*, RCe,

Emaission RC6a, tank RC7, RCS,

Point to | RC7*, GW1*, GW2a

Colligan RC8*

River

Wetlands

Table 1: Monitoring locations, Dungarvan Landfill

*Baseline results available for these sites




Baseline Monitoring

One of the purposes of compliance monitoring is to determine if there has been a release of
contaminants to the environmental media, and to demonstrate compliance with landfill licence
conditions. Baseline monitoring is monitoring which serves as a reference point to which later
monitoring results are compared. While there is no data available preceding the landfill, for the
purpose of this report, water quality results obtained during 2001 will be used as baseline
monitoring data. Two new groundwater monitoring boreholes (RC7 and RC8) were installed
since 2001, and results of tests carried out in 2002 at these sites are used as baseline. Noise
measurements taken during the 1998 survey will also be used as comparison with the most recent
study. For all new sampling sites referred to in the new licence the 2016 figures included in this

report will be used as baseline figures going forward.



5.1 SURFACE WATER.

5.1.1 Introduction

The surface water sampling sites are SWE1, SWE2, SWE3, SWE4, SWES, SWE6 and SWE7
which relate to storm water discharge points from the landfill and the outfall to the Colligan River
(SWEB). River water quality upstream and downstream of the outfall pipe is also measured.
Further surface water monitoring is carried out at the Constructed Wetland System at the outlets
of Ponds 1a, 1b, 2,3,4 and 5. Sampling was carried out by Jim McGarry, Brownstown, Kilkieran,
Co. Kilkenny. Samples were analysed by ALcontrol Laboratories, Unit 7-8 Hawarden Business
Park, Manor Road, Hawarden, Deeside, UK in each quarter of 2016.

There are difficulties involved in monitoring surface water pollution from landfills adjacent to
estuaries, as the salinity of the samples can interfere with many of the tests, (ammonia, COD,
arsenic, copper). Additionally, many of the ions, which are considered indicators of leachate
contamination, are also major components of sea/brackish water, (chloride, sulphate, sodium,

magnesium, calcium, boron).

5.1.2 Results — see table 5.1.1 to 5.1.4 below.

River and lagoon water quality was satisfactory.

Key Parameter — BOD

The BOD test is a measure of the amount of oxygen consumed by microorganisms in breaking
down organic matter in water. Respiration by phytoplankton or their decay, can also lead to
oxygen depletion during the BOD test resulting in a high BOD value. Surface waters supporting
fish life should have a BOD value < 4 mg/l BOD as was the case throughout this reporting

period.

BOD Analysis - Dungarvan Landfill ICW
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Discussion
BOD levels were low in the receiving waters throughout the year. All other water quality tests

were satisfactory.
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Table 5.1.1 Dungarvan landfill surface water monitoring Q1 2016

Dungarvan Landfill W0032-02 Qrt 1 2016

Surface Water - Receiving Waters

Parameters Units
LABORATORY NUMBER 2029 2030
Sampling Location u/s D/S
Date sampled 14/03/2016 14-Mar 14-Mar
Sampled by JMcGarry JMcG IMcG
Time sampled 13:55 12:50
clear/
Visual Inspection/Odour clear saline
pH units 7.55 8.7
Cond uS/cm 182 2690
BOD mg/| <1 <1
CoD mg/| <7 15.3
Sus Solids mg/| 0.2 0.6
Ammonia Total (as N) mg/| <0.2 <0.2
Chloride mg/| 15.2 768
Dissolved Oxygen % sat 107 106
TOC mg/| <3 <3
Phosphate (ortho)asP  mg/I <0.02 <0.02
TN mg/| 3.45 3.25
FOG mg/| <1 <1
Mineral Oils mg/| <1 <1
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Table 5.1.2 Surface water quality Dungarvan landfill Q2 2016

Dungarvan Landfill W0032-02 Annual 2016

LABORATORY NUMBER
Sampling Location
Date sampled

Sampled by

Time sampled
Parameters

Visual Inspection/Odour

pH

Cond

BOD

CcoD

Sus Solids

Ammonia Total (as N)
Dissolved Oxygen
TOC

Phosphate (ortho) as P
TN

FOG

Mineral Qils

Surface Water

2246 2247

u/s D/S
24/06/2016 24-Jun 24-Jun
JMcGarry IMcG JMcG

14:00 14:10
Units

clear clear
units 7.8 7.5
uS/cm 190 1128
mg/I <2 <2
mg/I <7 12.3
mg/I 0.2 1
mg/| <0.2 <0.2
% sat 107 109
mg/| <3 <3
mg/| <0.02 <0.02
mg/| 3.51 3.76
mg/I <1 <1
mg/| <1 <1
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Table 5.1.3 Surface water quality Dungarvan landfill O3 2016

Surface Water - Receiving Waters
Dungarvan Landfill W0032-02 Qrt 3 2016

LABORATORY NUMBER 2384 2385
Sampling Location u/s D/S
Date sampled 19/09/2016 09-Jan 19-Sep 19-Sep
Sampled by JMcGarry JMcG IMcG
Time sampled 15:20 15:40
Parameters Units

Visual Inspection/Odour clear clear
pH units 7.4 7.2
Cond uS/cm 126 231
BOD mg/I <2 <2
CcoD mg/I 9.4 12.2
Sus Solids mg/I 0.2 0.7
Ammonia Total (as N)  mg/I <0.2 0.388
Dissolved Oxygen % sat 103 108
TOC mg/| nm nm
Phosphate (ortho)asP  mg/I <0.02 <0.02
TN mg/I 2.42 2.07
FOG mg/| <1 <1
Mineral Qils mg/| <1 <1
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Table 5.1.4 Surface water quality Dungarvan landfill O4 2016

Dungarvan Landfill W0032-02 Qrt 4 2016

Surface Water - Receiving Waters

Parameters Units

LABORATORY NUMBER 2423 2424
Sampling Location u/s D/S
Date sampled 26/10/2016 26-Oct 26-Oct
Sampled by JMcGarry JMcG IMcG
Time sampled 13:55 14:15
Visual Inspection/Odour clear clear
Temperature oC 11.7 11.6
Dissolved Oxygen % Sat 106 107
pH units 7.7 7.9
Cond uS/cm 148 155
BOD mg/I <1 <1
CcoD mg/I 8.45 <7
Sus Solids mg/| <2 <2
Ammonia Total (as N) mg/| <0.2 <0.2
Dissolved Oxygen % sat 106 108
TOC mg/| <3 <3
Phosphate (ortho)asP mg/I <0.02 <0.02
TN mg/I 2.35 2.37
FOG mg/I <1 <1
Mineral Qils mg/| <1 <1
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Table 5.1.5 Integrated Constructed Wetlands Surface Water Quality Dungarvan landfill 2016

Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date

Temperature oC 11.7 10 8.3 8.6 9.2 8.9 29-Mar
pH units 7.7 7.4 7.7 7.6 8.7 7.8 29-Mar
Cond uS/cm 786 778 826 888 842 580 29-Mar
BOD mg/| 26 9 4 3 6 15 29-Mar
COD mg/| 99.6 60 29.5 35.8 36.4 46 29-Mar
Ammonia Total (as N) mg/| 3.84 2.38 6.38 8.33 1.99 1.55 29-Mar
Dissolved Oxygen % sat 129 59 87 91 148 98 29-Mar
Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date

Temperature oC nm nm nm nm nm nm 18-Apr
pH units 7.4 7.6 7.7 7.8 8.4 7.6 18-Apr
Cond uS/cm 808 1144 708 659 558 616 18-Apr
BOD mg/| 18 16 3 3 24 4 18-Apr
COD mg/| 22 58.9 36.7 39.5 59.6 35.5 18-Apr
Ammonia Total (as N) mg/I 7.55 16.1 2.04 0.235 0.589 <0.2 18-Apr
Dissolved Oxygen % sat nm nm nm nm nm nm 18-Apr
Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date

Temperature oC nm nm nm nm nm nm 17-May
pH units 7.4 7.1 7.6 7.7 7.3 7.5 17-May
Cond uS/cm 1693 1073 951 843 713 657 17-May
BOD mg/| 42 36 8 4 10 10 17-May
COD mg/| 1180 994 50.4 36.7 52.6 65.9 17-May
Ammonia Total (as N) mg/| 42.9 14.3 8.08 3.87 1.62 <0.2 17-May
Dissolved Oxygen % sat nm nm nm nm nm nm 17-May
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Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date
Temperature oC 14.6 15.4 17.4 16.2 16.8 17.2 24-Jun
pH units 7.2 7.3 7.3 7.4 7.5 7.2 24-Jun
Cond uS/cm 820 834 803 785 700 784 24-Jun
BOD mg/I 7 73 5 <5 30 4 24-Jun
COD mg/I 29.5 4620 25.3 29.5 80 174 24-Jun
Ammonia Total (as N) mg/I 7.25 5.47 3.98 2.43 0.703 2.14 24-Jun
Dissolved Oxygen % sat 56 19 94 57 71 60 24-Jun
Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date
Temperature oC 17.4 13.9 15.6 17.7 17 18.4 14-Jul
pH units 7.1 6.6 7.3 7.4 7.5 7.2 14-Jul
Cond uS/cm 1515 864 916 837 656 694 14-Jul
BOD mg/I 35 178 4 <5 17 6 14-Jul
COoD mg/I 614 72600 31.1 26 148 47.5 14-Jul
Ammonia Total (as N) mg/| 33.7 1.68 5.8 2.86 <0.2 <0.2 14-Jul
Dissolved Oxygen % sat nm nm nm nm nm nm 14-Jul
Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date
Temperature oC 17.4 14.3 15.5 16.2 14.8 15.5 19-Aug
pH units 7.2 6.7 7.4 7.2 7.5 7 19-Aug
Cond uS/cm 749 737 776 770 755 821 19-Aug
BOD mg/| 6 481 <5 <5 7 11 19-Aug
COD mg/I 14.3 34900 34.9 31.5 47.3 105 19-Aug
Ammonia Total (as N) mg/I 3.66 1.09 1.88 1.94 2.19 2.34 19-Aug
Dissolved Oxygen % sat 121 nm 75 49 112 58 19-Aug
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Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date

Temperature oC 13.6 12.2 12.3 12.5 12.7 12.5 26-Sep
pH units 7.3 6.4 7.2 7.4 7.6 7.3 26-Sep
Cond uS/cm 743 758 720 708 691 699 26-Sep
BOD mg/I 48 29 3 <2 17 <2 26-Sep
COD mg/I 89 36900 13.9 12.8 119 18.4 26-Sep
Ammonia Total (as N) mg/I 5.09 0.355 2.14 1.24 1.69 0.672 26-Sep
Dissolved Oxygen % sat 96 2 59 57 109 61 26-Sep
Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date

Temperature oC 14.4 12.5 11.8 11.7 12.5 11.9 14-Oct
pH units 7.7 6.7 7.6 7.5 7.9 7.4 14-Oct
Cond uS/cm 612 751 692 691 682 690 14-Oct
BOD mg/I 24 125 2 2 8 3 14-Oct
COoD mg/I 568 10400 20.8 23.4 60.8 24.6 14-Oct
Ammonia Total (as N) mg/| 3.74 0.627 0.702 0.333 0.629 1.15 14-Oct
Dissolved Oxygen % sat 123 2 67 64 104 83 14-Oct
Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date

Temperature oC 1.1 2.9 3.7 4.2 3.1 2.1 30-Nov
pH units 7.5 7.1 7.8 8 7.9 8.1 30-Nov
Cond uS/cm 1544 815 734 747 756 711 30-Nov
BOD mg/| 1200 156 <5 <5 8 5 30-Nov
COD mg/I 11400 33800 21.7 18.6 32.3 24.8 30-Nov
Ammonia Total (as N) mg/I 27.5 0.837 1.62 1.89 3.5 0.688 30-Nov
Dissolved Oxygen % sat nm nm nm nm nm nm 30-Nov
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Sampling Location Ponds | Pond 1A | Pond 1B Pond 2 Pond 3 Pond 4 Pond 5 |Sample Date

Temperature oC 9.7 9.9 8.5 8.2 7.8 8.2 15-Dec
pH units 7.7 7.2 7.9 7.8 8.4 7.5 15-Dec
Cond uS/cm 687 632 617 607 571 632 15-Dec
BOD mg/I 1200 156 <5 <5 8 5 15-Dec
COD mg/I 11400 33800 21.7 18.6 32.3 24.8 15-Dec
Ammonia Total (as N) mg/I 27.5 0.837 1.62 1.89 3.5 0.688 15-Dec
Dissolved Oxygen % sat 73 39 72 72 83 60 15-Dec
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5.2 Groundwater

5.2.1 INTRODUCTION

Sites GW1, GW2a, RC3a, RC4, RC6a, RC7 and RCS8 were sampled during 2016. RCI is no longer
in place.

RC4 (south west of site) and RC7 (east of site) are outside the waste deposit area.

All the other ground water stations are within the site boundary, either within or immediately
adjacent to waste deposit areas. Ground-water flow through the site has previously been described as

south to north.

5.2.2 RESULTS

Results for 2016 are presented on tables 5.2.1 to 5.2.4 below, and appendices. High ammonia levels
were detected at borewells RC3a, and RC6a, within the landfill site. Metals levels were generally
low, although high iron levels were detected at GW 1. Trace organics were not detected in
groundwaters. High conductivity levels detected at site RC7, outside the landfill boundary, when

tested in Q4, which indicates likely saline intrusion from the estuary.

Key Parameter — Ammonia

GW Ammonia 2016

WBL2001 MWQ12016 MQ22016 MWQ32016 MWQ42016

mgl/I|Ammonia
w
o

GW1 RC3A RC4 RC6A RC7 RC8

20



Key parameter - Iron

Groundwaterliron

HQ12013 MWQ12016 Q22016 MWQ32016 MQ42016

25000

20000 -~

15000 A

Ironug/|
10000 -

5000 -

o - B N W

GW1 RC3A RC4 RC6A RC7

5.2.3 DISCUSSION

Ammonia was elevated at sites RC3a and RC6a. RC4 and RC7, outside the landfill area, had
relatively low ammonia. Heavy metals and organics were not detected or else present in low
concentrations.

The results of groundwater monitoring are in line with results from previous rounds of testing. The
sites within and closely adjacent to the working area appear to be impacted by landfill leachate in
terms of ammonia and iron concentration. Site RC4 at the south-western boundary had relatively
good water quality. Site RC7, 200 metres east of the facility, and outside the landfill area, had

generally satisfactory water quality though saline intrusion was evident.
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Table 5.2.1 Dungarvan landfill groundwater monitoring Q1 2016

Groundwater
quality standards Environmental
EntityName Dungarvan Dungarvan Dungarvan Dungarvan Dungarvan S.l. No. 9 of 2010 Comment significance
StationName GW1 RC3a RC4 RC6a RC7
SampleDate 14/03/2016 14/03/2016 14/03/2016 14/03/2016 14/03/2016
Elevated levels at
GW1, RC3a and
RC6a, likely due to |None, given
Ammonia(N) 2.22 63.6 <0.2 14.1 <0.2 0.175 landfill leachate. |dilution available
Elevated at RC3a,
RC6a and RC7. None, given
Likely due to available dilution
landfill material at |and estuarine
RC3a and RC6a and |nature of
brackish water receiving
Chloride 15.6 101 28 75.9 1750 24 ingress at RC7. environment.
Conductivity @ 25°C 962 1636 641 1042 6450 800 As for chloride As for chloride
Relatively low as
Dissolved Oxygen % Saturation 72 19 56 16 24 to be expected None
Faecal Coliforms NT NT NT NT NT
Elevated at GW1 |None, given
Iron 183 206 19 22.7 19 200 and RC3A dilution available
pH 6.9 7 7.4 7.1 7.4
Temperature 11.6 12 10.7 11.4 11
Slightly elevated [None, given
Total Oxidised Nitrogen <0.1 <0.1 12.1 10.2 1.77 8.48 at RC4 dilution available
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Table 5.2.2. Groundwater quality Dungarvan landfill Q2 2016

Groundwater
quality standards Environmental

EntityName Dungarvan Dungarvan Dungarvan Dungarvan Dungarvan S.I. No. 9 of 2010 Comment significance
StationName GW1 RC3a RC4 RC6a RC7
SampleDate 24/06/2016 24/06/2016 24/06/2016 24/06/2016 24/06/2016

Elevated levels at

GW1, RC3aand

RC6a, likely due to [None, given
Ammonia(N) 3.23 65.8 <0.2 25.8 <0.2 0.175 landfill leachate. |dilution available

Elevated at RC3a,

RC6a and RC7. None, given

Likely due to available dilution

landfill material at |and estuarine

RC3a and RC6a and |nature of

brackish water receiving
Chloride 20.5 106 27.7 95.1 4820 24 ingress at RC7. environment.
Conductivity @ 25°C 928 1690 650 1176 15030 800 As for chloride As for chloride

Relatively low as
Dissolved Oxygen % Saturation 15 25 51 19 29 to be expected None
Faecal Coliforms NT NT NT NT NT

Elevated at

GW1,RC3A,RC6a None, given
Iron NT NT NT NT NT 200 and RC7 dilution available
pH 6.6 6.8 7.2 7.2 7.3
Temperature 12.5 13.2 11.9 12.2 12.6

Slightly elevated [None, given
Total Oxidised Nitrogen <0.1 <0.1 10.2 10.2 0.114 8.48 atRC4 dilution available
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Table 5.2.3. Groundwater quality Dungarvan landfill Q3 2016

Groundwater
quality standards

Environmental

EntityName Dungarvan Dungarvan Dungarvan Dungarvan Dungarvan S.I. No. 9 of 2010 Comment significance
StationName GW1 RC3a RC4 RC6a RC7
SampleDate 19/09/2016 19/09/2016 19/09/2016 19/09/2016 19/09/2016
Elevated levels at
GW1, RC3a and
RC6a, likely due to X
landfill leachate None, given
Ammonia(N) 2.22 62.9 <0.2 17.6 <0.2 0.175 " |dilution available
Elevated at RC3a,
RC6a and RC7. None. given
Likely due to A '8 o
X . available dilution
landfill material at and estuarine
RC3a and RC6a and
. nature of
brackish water L
X receiving
R ingress at RC7. .
Chloride 15.6 112 27.4 112 5200 24 environment.
Conductivity @ 25°C 996 1638 655 1177 15800 800 As for chloride As for chloride
Relatively low as
Dissolved Oxygen % Saturation 41 17 52 16 52 to be expected None
Faecal Coliforms NT NT NT NT NT
Elevated at None, given
Iron 1830 580 190 190 190 200 GW1,RC3A dilution available
pH 6.6 7 7.4 7 63.8
Temperature 12.6 12.9 11.6 11.8 12.9
Slightly elevated [None, given
Total Oxidised Nitrogen BLD 0.143 9.64 8.88 <0.1 8.48 at RC4, RC6a dilution available
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Table 5.2.4 Dungarvan landfill groundwater monitoring Q4 2016

Groundwater
quality standards Environmental
EntityName Dungarvan Dungarvan Dungarvan Dungarvan Dungarvan S.l. No. 9 of 2010 Comment significance
StationName GW1 RC3a RC4 RC6a RC7
SampleDate 26/10/2016 26/10/2016 26/10/2016 26/10/2016 26/10/2016
Elevated levels at
GW1, RC3a and
RC6a, likely due to |None, given
Ammonia(N) 2.09 62.8 <0.2 18.8 <0.2 0.175 landfill leachate. |dilution available
Elevated at RC3a,
RC6a and RC7. None, given
Likely due to available dilution
landfill material at |and estuarine
RC3a and RC6a and |nature of
brackish water receiving
Chloride 18 110 27.1 109 3900 24 ingress at RC7. environment.
Conductivity @ 25°C 1047 1713 657 1199 12460 800 As for chloride As for chloride
Relatively low as
Dissolved Oxygen % Saturation 56 12 51 17 20 to be expected None
Faecal Coliforms NT NT NT NT NT
Elevated at
GW1,RC3A, RC6a  |None, given
Iron 6410 1990 19 19 19 200 and RC7 dilution available
pH 6.5 7 7.1 7.1 7.8
Temperature 12.9 12.6 11.6 11.8 12.4
Slightly elevated |None, given
Total Oxidised Nitrogen BLD 0.244 10.1 8.16 0.177 8.48 atRC4 dilution available
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5.3 LEACHATE

5.3.1 INTRODUCTION

In order to treat the leachate collected from the landfill an ICW consisting of five cells of varying size was
constructed on top of the capped landfill. Each ICW cell was constructed by creating 1m x 3-4m wide
perimeter bunds. Each cell was lined with HDPE to contain the leachate and each cell has a S00mm depth
of subsoil to support the establishment of the wetland helophytic (emergent) vegetation. The wetlands have
a total surface area of 18,000 m2. The ICW can be generally categorized as a surface flow wetland and
strives to mimic natural wetlands of similar structure and vegetation. The dominant vegetation in the
wetland consists of a range of helophytic genera (emergent plants) including amongst others Typha,
Glyceria, Carex and Iris species. The sizing of the overall functional area of the ICW is based on an area
loading of 0.2 litres of leachate per meter squared per day (0.2 1/m2/d). The leachate, after dilution, is
pumped to the first ICW cell and thereafter flows by gravity sequentially from cell to cell where it is
comprehensively treated prior to intermittent discharge to the on-site surface water lagoon.

Currently leachate from the interceptor tank and leachate boreholes 2 and 6 are mixed with groundwater
from RC8 and pumped to the ICW for treatment. Flow and contaminant loadings to the wetland are

presented in table 5.3.1. Inlet and outlet concentrations for ammonia and chemical oxygen demand are

graphed in figure 5.3.1.

Table 5.3.1 Dungarvan landfill integrated constructed wetland estimated loadings — present and (future expected).

Number of ponds
Total working wetland aream2

Total working wetland volume m3

HYDRAULIC FLOWS
Influent Volume m3 per Day

Hydraulic loading |/m2/day

Ammoniacal Nitrogen loading (g/m2/day)
Total Phosphorous loading (g/m2/day)
COD loading (g/m2/day)

Metals mg/m2/day

5158
1032

26.9(50)
5.2(12)

0.5
0.003
0.6
<0.1
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Ammonia Analysis - Dungarvan Landfill ICW
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COD Analysis Inlet and Outlet
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Figure 5.3.1: ICW inlet / outlet concentrations a) ammonium, b) chemical oxygen demand.
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Key Parameter — leachate COD
The COD test measures the organic matter in a sample that is amenable to chemical oxidation. The COD

test is usually applied to polluted waters and waste-waters.

COD Analysis - Dungarvan Landfill ICW

200
180
160
M Pond 1A
140
120 M Pond1B
mg/l 100 HPond2
80 M Pond 3
60 W Pond4
40
W Pond5
20

0

29-Mar  18-Apr  17-May 24-Jun 14-jul 19-Aug 26-Sep 14-Oct  30-Nov  15-Dec

Figure 5.3.2 Leachate COD Trends 2016

DISCUSSION

The strengths of leachate present in the holding/interceptor tank and at the ICW outlet were quite low, with
an average COD value of 61 and 56 mg/l respectively. The interceptor tank receives leachate from a drain
around the landfill and also from a waste transfer station. The contents of the interceptor tank and leachate
boreholes 2 and 6 are treated in the on-site constructed wetland. Ammonium values at the ICW outlet
ranged from 0.67 to 2.34 mg/l, with an average of 0.98 mg/l, and were below the proposed discharge
licence limit of 5 mg/l. Similarly COD (mean 56 mg/l) values were low for the ICW outlet.
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Table 5.3.3 Leachate quality Dungarvan landfill, Q1 2016

Dungarvan Landfill W0032-02 Qrt 1 2016

Leachates
Parameters Units
LABORATORY NUMBER 2095

Lagoon

Sampling Location Marsh
Date sampled 29/03/2016 29-Mar
Sampled by JMcGarry JMcG
Time sampled 10:10
BOD mg/| <2
coD mg/| 24.9
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Table 5.3.4 Leachate Quality Dungarvan landfill, Q2 2016

Dungarvan Landfill W0032-02 Annual 2016

Leachates

LABORATORY NUMBER 2255 2256
Lagoon

Sampling Location Marsh Interceptor
Date sampled 24/06/2016 24-Jun 24-Jun
Sampled by JMcGarry IMcG IMcG
Time sampled 14:40 14:45
Parameters Units
BOD mg/I <2 <5
COD,unfiltered mg/| 45.2 40.6
Ammonia Total (as N) mg/| 0.225 <0.2
Fluoride mg/I <0.5 <0.5
Metals ***
Sulphate mg/I <2 <2
Chloride( asCl) mg/| 69.5 92.2
Cyanide mg/I <0.05 <0.05
Phosphate(ortho)asP  mg/I 0.0392 <0.02
Total Oxidised Nitrogen mg/I <0.1 <0.1
Dissolved Oxygen % sat 212 81
VOC's @@@
@@@ See attached Certificate of Analysis for Individual compounds

Hokkk See attached Certificate of Analysis for Individual metals
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Table 5.3.5 Leachate Quality Dungarvan landfill, Q3 2016

Dungarvan Landfill W0032-02 Qrt 3 2016

Leachates

LABORATORY NUMBER 2393
Lagoon

Sampling Location Marsh
Date sampled 19/09/2016 19-Sep
Sampled by JMcGarry IMcG
Time sampled 15:50
Parameters Units
BOD mg/| 9
CoD mg/| 67.9
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Table 5.3.6 Leachate Quality Dungarvan landfill, Q4 2016

Dungarvan Landfill W0032-02 Qrt 4 2016

Leachates

LABORATORY NUMBER 2432
Lagoon

Sampling Location Marsh
Date sampled 26/10/2016 26-Oct
Sampled by JMcGarry IMcG
Time sampled 14:45
Parameters Units
BOD mg/I 3
coD mg/| 30.4
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5.4. Groundwater and Leachate Levels

5.4.1 Introduction

Groundwater and leachate levels are determined monthly, by dip meter, at boreholes GW1,

RC3a, RC4, RC6a, RC7, RC8, L4, and L5a.

5.4.2 Results

Results of monitoring are presented in table 4.1.

Table 5.4.1 Dungarvan landfill leachate levels 2016

Date Operator| GW1 | GW2A | L1 L2 L4 L5 RC3A | RC4 | RC6A | RC7 | RC8
05/01/2016 DR 7.50 ]10.20 | 13.10 | 10.40 | 9.30 [10.20 | 9.30 | 740 | 3.60 | 1.70 | 3.60
04/02/2016 DR 7.70 [10.10 [ 12.90 | 10.30 | 9.40 | 10.20 | 9.30 [ 7.40 | 3.70 | 1.60 | 3.40
04/03/2016 DR 7.60 | 10.20 | 12.20 ( 10.10 | 9.40 | 10.10 | 9.30 | 740 | 3.60 | 1.60 | 3.40
05/04/2016 DR 7.60 | 10.10 | 11.80 ( 9.90 | 9.20 | 10.10 | 9.40 | 740 | 3.60 | 1.50 | 3.70
04/05/2016 DR 7.60 | 10.10 | 11.80 ( 9.90 | 9.20 | 10.10 | 9.40 | 740 | 3.60 | 1.50 | 3.70
03/06/2016 DR 7.70 | 10.10 | 11.60 { 990 | 9.20 | 10.10 | 9.30 | 740 | 3.60 | 1.50 | 3.60
05/07/2016 DR 7.60 | 10.10 | 11.40| 9.90 | 9.20 | 10.10 | 9.10 | 740 | 3.60 [ 1.60 | 3.70
05/08/2016 DR 7.70 | 10.20 | 11.30 | 9.90 | 9.40 | 10.10 | 8.90 | 7.40 | 3.60 [ 1.50 | 3.60
06/09/2016 DR 7.70 | 10.10 | 11.10| 9.90 | 930 | 10.10| 9.10 | 7.40 | 3.60 [ 1.50 | 3.60
03/10/2016 DR 7.60 | 10.20 | 10.20 D 9.40 | 10.10 ] 9.10 [ 7.40 | 3.60 | 1.50 [ 3.80

19/12/2016 DR 7.80 | 10.20 | 10.90 9.40 | 10.10 | 3.50 7.40 1.70 3.40
D=Damaged

Note new wells drilled at L1A, L2B and L5B in August 2011

5.4.3 Discussion

There was some fluctuation in levels in all boreholes. Some pumping of leachate to the on-site constructed
wetlands was ongoing during this period and may have had an effect on leachate levels. Note new wells
were drilled at L1A, L.2B and L5B in August 2011.
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5.5 LANDFILL GASES

5.5.1 Introduction

Gases (mainly methane —65% and carbon dioxide — 35%) are given off by the biodegradation
of organic matter within the landfill waste. The rate of gas generation is dependent on
waste type, moisture content and age of waste. Gas is monitored weekly at the site building,
and monthly at the groundwater and leachate boreholes. Results of gas monitoring are
presented in figures 5.5.1 and 5.5.2 and tables 5.1 to 5.4 below. A full review of all leachate

borewells will be undertaken during the next reporting period.

5.5.2 Results

KEY PARAMETER -METHANE

Methane is a colourless, odourless gas generated by the biodegradation of organic matter.

Landfill gas contains about 65% methane.

Methane Concentration Trends 2010 to 2016 - Dungarvan Landfill
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Figure 5.5.1 Methane temporal trends 2010 to 2016

No high levels of methane were detected throughout the year. No methane was detected in the site

buildings or at monitoring points outside the landfill area.
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Table 5.5.1: Dungarvan Landfill Gas monitoring Q1 2016

Week No Date Operator| Gas |Site Hut|f GW1 |GW2A| L1 L2 L4 L5 RC3A | RC4 | RC6A [ RC7 | RC8
cis | 000 [ 000 | 000 | 1540 | 220 | 000 | 810 | 170 [ 000 [ 000 [ 000 [ 2.10
co: [ 000 [ 000 | 000 | 920 | 420 | 000 | 690 | 130 [ 000 [ 000 [ 000 [ 1.90
! 0540112016 DR 0. | 2090 | 20.90 | 2090 | 6.40 | 15.70 | 20.90 | 11.10 [ 18.10 | 20.90 | 20.90 | 20.90 | 17.70
PA" 1016 | 1016 | 1016 | 1016 | 1016 | 1016 | 1016 | 1016 | 1016 | 1016 | 1016 | 1016
ressure
CH: | 0.00
co
2 14/01/2016 2 0.00
0. | 2090
Air
Pressure 1023
ci; | o0.00
CO: 0.00
3 20/01/2016 o 20.90
Air
Pressure 1012
ci: | o.00
CO: 0.00
4 26/02/2016 0. 20.90
Air
Pressure 998
ci; | 000 [ 000 | 000 | 1.90 | 160 | 000 | 220 | 000 [ 000 [ 000 [ 000 [ 0.00
co: | 000 [ 000 | 000 | 2.0 | 400 | 000 | 470 | 000 [ 000 [ 000 [ 000 [ 0.00
§ 0410272016 0: | 2090 [ 2090 | 20.90 | 16.80 | 14.70 | 20.90 | 15.10 | 20.90 | 20.90 | 20.90 | 20.90 | 20.90
prar | 1023 | 1023 | 1023 | 1023 | 1023 | 1023 | 1023 | 1023 | 1023 | 1023 | 1023 | 1023
ci; | o.00
co. | o0.00
6 08/02/2016 0, 20.90
Air
Pressure 1021
ci: | 0.00
co. | 0.00
7 15/02/2016 0, 20.90
Air
Pressure 1011
ci; | 0.00
co. | o0.00
8 23/02/2016 o 20.90
Air
Pressure 1012
ci: | o0.00
CO: 0.00
9 29/02/2016 0, 20.90
Air
Pressure 1021
cis | 000 [ 000 | 000 | 20 | 290 | 000 | 190 | 000 [ 000 [ 000 [ 000 [ 210
co: | 000 [ 000 | 000 | 240 | 380 | 000 | 480 | 000 [ 000 [ 000 [ 000 [ 1.60
10 0410372016 0: | 2090 | 2090 | 20.90 | 16.20 | 14.40 | 20.90 | 16.20 | 20.90 | 20.90 | 20.90 | 20.90 | 17.80
Air
prosnre | 996 | 996 | 996 | 996 | 996 | 996 | 996 | 996 | 996 | 996 | 996 | 996
ci; | o0.00
co. | o0.00
11 14/03/2016 0, 20.90
Air
Pressure 1032
ci; | o0.00
CO: 0.00
12 22/03/2016 0, 20.90
Air
Pressure 1018
ci; | 0.00
co. | o0.00
13 29/03/2016 0, 20.90
Air
Pressure 997
Week No| Date |Operator| Gas [Site Hut| GW1 [GW2A| L1 L2 L4 L5 | RC3A | RC4 | RC6A | RC7 | RC8
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Table 5.5.2: Dungarvan Landfill Gas monitoring Q2 2016

Week No Date Operator| Gas |Site Hut| GW1 |GW2A| L1 L2 14 L5 RC3A | RC4 | RC6A [ RC7 | RC8
cis [ 000 [ 000 | 000 | 000 | 120 | 000 | 120 | 0.00 [ 000 | 000 [ 000 [ o0.90
co: [ 000 [ 000 | 000 | 000 | 290 | 000 | 220 | 000 [ 000 | 000 [ 000 [ 1.20
1 0540412016 DR 0. | 2090 | 20.90 | 20.90 | 20.90 | 17.00 | 20.90 | 17.60 | 20.90 | 20.90 | 20.90 | 20.90 | 18.10
P 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006
ure
CH: | 0.00
co
15 12/04/2016 DR z 0.00
0: 20.90
Air
Pressure 1005
ci: | o0.00
co. | 0.00
16 18/04/2016 DR 0, 20.90
Air
Pressure 1021
ci: | 0.00
CO2 0.00
17 27/04/2016 DR 0, 20.90
Air
Pressure 1015
cis | 000 [ 000 | 000 | 000 | 1.20 | 000 | 110 | 000 | 000 | 000 [ 0.00 [ 0.90
co. | 000 | 000 [ 000 [ 000 | 290 | 000 | 220 [ 000 [ 000 | 000 | 000 | 1.20
18 0410512016 DR 0: | 2090 | 20.90 | 20.90 | 20.90 | 17.00 | 20.90 | 17.60 | 20.90 | 20.90 | 20.90 | 20.90 | 18.10
Ai
presare | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006 | 1006
ci: | 0.00
co. | o0.00
19 10/05/2016 DR 0, 20.90
Air
Pressure 1005
ci; | 0.00
co. | o0.00
20 18/05/2016 DR 0, 20.90
Air
Pressure 1010
ci: | 0.00
CO: 0.00
21 23/05/2016 DR 0, 20.90
Air
Pressure 1003
ci: | o0.00
co. | 0.00
22 30/05/2016 DR 0, 20.90
Air
Pressure 1014
cis | 000 [ 0.00 | 0.00 | 000 | 080 | 000 | 040 | 000 [ 000 | 000 [ 0.00 [ 0.00
co. | 000 | 000 [ 000 [ 0.00 | 220 | 0.00 | 050 [ 000 [ 0.00 | 0.00 | 0.00 | 0.00
2 03/0612016 DR 0: | 2090 [ 20.90 [ 20.90 [ 20.90 | 18.60 | 20.90 | 20.40 [ 20.90 | 20.90 | 20.90 | 20.90 | 20.90
Ai
proure | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024 | 1024
cis | 0.00
CO: 0.00
24 14/06/2016 DR 0, 20.90
Air
Pressure 994
ci; | 0.00
CO; 0.00
25 22/06/2016 DR 0, 20.90
Air
Pressure 1014
ci: | 0.00
CO: 0.00
26 28/06/2016 DR 0, 20.90
Air
Pressure 1015
Week No| Date |Operator| Gas [Site Hut| GW1 |[GW2A[ L1 L2 14 L5 | RC3A | RC4 | RC6A | RC7 | RC8
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Table 5.5.3: Dungarvan Landfill Gas monitoring Q3 2016

Week No Date Operator| Gas |Site Hut| GW1 |GW2A| L1 L2 14 L5 RC3A | RC4 | RC6A [ RC7 | RC8
cis [ 000 [ 000 | 000 | 150 | 030 | 000 | 000 | 000 [ 000 | 000 [ 000 [ o0.00
co: [ 000 [ 000 | 000 | 120 | 190 | 0.00 | 000 | 000 [ 000 | 000 [ 000 [ o0.00
z 050712016 DR 0. | 2090 | 20.90 | 20.90 | 19.40 | 19.10 | 20.90 | 20.90 | 20.90 | 20.90 | 20.90 | 20.90 | 20.90
P 1018 | 1018 | 1018 | 1018 | 1018 | 1018 | 1018 | 1018 | 1018 | 1018 | 1018 | 1018
ure
CH: | 0.00
co
28 12/07/2016 DR z 0.00
0: 20.90
Air
Pressure 1001
ci: | o0.00
co. | 0.00
29 20/07/2016 DR 0, 20.90
Air
Pressure 1008
ci: | 0.00
CO2 0.00
30 25/07/2016 DR 0, 20.90
Air
Pressure 1015
cis | 0.00
CO: 0.00
31 29/07/2016 DR 0, 20.90
Air
Pressure 1006
cis | 000 [ 0.00 | 0.00 | 000 | 100 | 000 | 000 [ 000 [ 000 | 000 [ 000 [ 0.00
co: | 000 [ 000 | 000 | 000 | 140 | 0.00 | 000 | 000 [ 000 | 000 [ 0.00 [ 0.00
» 05/0812016 DR 0. | 2090 [ 20.90 [ 20.90 | 20.90 | 18.90 | 20.90 | 20.90 [ 20.90 | 20.90 | 20.90 | 20.90 | 20.90
Ai
presere | 1002 | 1002 | 1002 | 1002 | 1002 | 1002 | 1002 | 1002 | 1002 | 1002 | 1002 | 1002
ci; | 0.00
co. | o0.00
33 15/08/2016 DR 0, 20.90
Air
Pressure 1019
ci: | 0.00
CO: 0.00
34 23/08/2016 DR 0, 20.90
Air
Pressure 1019
ci: | o0.00
co. | 0.00
35 30/08/2016 DR 0, 20.90
Air
Pressure 1019
cis | 000 [ 0.00 | 000 | 000 | 150 | 0.00 | 000 | 120 [ 000 | 000 [ 0.00 [ 0.90
co. | 000 | 000 [ 000 [ 0.00 | 130 | 000 | 000 [ 090 [ 0.00 | 000 | 000 | 1.40
36 06/0912016 DR 0: | 2090 [ 20.90 [ 20.90 [ 20.90 [ 19.10 | 20.90 | 20.90 [ 18.70 | 20.90 | 20.90 | 20.90 | 17.90
Ai
presare | 1019 | 1019 | 1019 | 1019 | 1019 | 1019 | 1019 | 1019 | 1019 | 1019 | 1019 | 1019
cis | 0.00
CO: 0.00
37 12/09/2016 DR 0, 20.90
Air
Pressure 1000
ci; | 0.00
CO; 0.00
38 20/09/2016 DR 0, 20.90
Air
Pressure 1021
ci: | 0.00
CO: 0.00
39 26/09/2016 DR 0, 20.90
Air
Pressure 1015
Week No| Date |Operator| Gas [Site Hut| GW1 |[GW2A[ L1 L2 14 L5 | RC3A | RC4 | RC6A | RC7 | RC8

34




Table 5.5.4: Dungarvan Landfill Gas monitoring Q4 2016

Week No

Date

Operator

Gas

Site Hut

GW1

GW2A

L1

L2

L5

RC3A

RC4

RC6A

RC7

RC8

40

03/10/2016

DR

CH4

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.70

0.00

0.00

0.00

2.10

CO:

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.30

0.00

0.00

0.00

1.90

0:

20.90

20.90

20.90

20.90

20.90

20.90

20.90

18.10

20.90

20.90

20.90

17.70

Air
Pressure

1027

1027

1027

1027

1027

1027

1027

1027

1027

1027

1027

1027

41

11/10/2016

CH4

0.00

CO:

0.00

DR

0:

20.90

Air
Pressure

1023

42

17/10/2016

CH,

0.00

CO:

0.00

DR

0:

20.90

Air
Pressure

1012

43

24/10/2016

CH,

0.00

CO:

0.00

DR

0

20.90

Air
Pressure

1010

44

31/10/2016

CH4

CO:

0:

Air
Pressure

45

07/11/2016

CH4

Pressure

46

14/11/2016

CH4

CO:

0

Air
Pressure

47

21/11/2016

CH4

CO:

0:

Air
Pressure

48

28/11/2016

CH,

CO:

0

Air
Pressure

49

05/12/2016

CH,

CO:

0

Air
Pressure

50

12/12/2016

CH4

Pressure

51

19/12/2016

CH4

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3.20

CO:

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.10

0

20.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

17.10

Air
Pressure

1010

1010

1010

1010

1010

1010

1010

1010

1010

1010

1010

52

26/12/2016

CH4

CO:

0

Air
Pressure

Week No

Date

Operator

Gas

Site Hut

GW1

GW2A

L1

L2

L5

RC3A

RC4

RC6A

RC7

RC8
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5.6 NOISE

5.6.1 Introduction
Noise levels were not recorded during the reporting period as due to cessation of our kerbside
collection noise levels on site have lessened considerably. There were no significant changes to on

site practices that would lead to an increase in noise levels. 2014 results are included here.

Daytime noise levels were recorded on 11/6/14 at the site entrance. There are limits of 55 dB
Leq(30) daytime, and 45 dB Leq(30) night-time imposed as a condition of the licence. Night-time
measurements were not considered necessary as the landfill does not operate at night.

A Cirrus 800A Sound Level Meter was used. The meter was calibrated and checked with a 94 dB
calibrator before and after each measurement. Broadband and Frequency Band analysis
measurements were conducted at each location. A summary of results is presented in the table

below. Octave band analysis is presented in figures 5.6 below.

5.6.2 Noise levels
Table 5.6.1 - 2012 Noise levels

1998 “Baseline” noise levels

Site Date of L(A)eq[30mins]
Monitoring dB

Site entrance 11/6/14 55.7
Baseline 1998 54

5.6.3 Discussion

Noise level recorded in June 2014 was 55.7, which was slightly in excess of the noise emission
requirement of 55 dB(A) LAeq (30 mins) and was higher than the baseline level of 54 dB recorded in
1998. No unusual vehicle or other noise sources were reported by the operator. The octave analysis
followed the usual pattern for this site, with no tonal extremes at either end of the frequency

spectrum.
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Fig 5.6 Dungarvan landfill noise monitoring 11/6/14, site entrance, octave band analysis, A weighting
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5.7 DUST

5.7.1 Introduction / Methodology
Dust levels were not recorded during the reporting period as due to the cessation of our kerbside
collection dust levels on site have lessened considerably. There were no significant changes to on site

practices that would have resulted in an increase in dust levels.2014 results are included here.

Dust deposition rates were measured over 28 days in 2014 at three locations (D1, D2 and D2A) at
Dungarvan Landfill. The measurement method was the Bergerhoff deposition method. Two of the

sample sites at D2 and D3 were damaged and could not be reported.

5.7.2 Results
Date started 1/10/14
Date finished 29/10/14
Dust deposition mg/m2/day 160

Table 5.7.1 - Dust Deposition at Dungarvan Landfill 2014

5.7.3 Discussion

Dust deposition rates was below the limit expected to give rise to nuisance (350 mg/m2/day).
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5.8 MACROINVERTEBRATE SURVEY

INTRODUCTION

Sampling of macroinvertebrates was carried out at River Colligan sites SW1 and SW2 adjacent to
Dungarvan Landfill on 12/12/12. Sampling was conducted on this date to take advantage of suitable
river levels which could change on rainfall and prevent sampling on other dates. Sample procedure
each time was two minute kick sampling in the riffle zones, plus 2 minute stone washing, with
capture in biota net. The catch was returned to Adamstown Laboratory and kept aerated overnight in
river water. Identification and counting of biota, using various freshwater macroinvertebrate
identification keys, was carried out. The EPA Q-rating scheme was applied to the results in order to
get a Q value for each site. However, it should be noted that both stations are subject to tidal

influences and may at times be brackish, depending on flow of freshwater and extent of tide.

RESULTS -
Table 5.8.1. Macroinvertebrate counts 12/12/12

Sample location SW1 River Colligan SW2 River Colligan
Date sampled 12/12/2012 1271272012

GROUP JpcClicS COUTiIt COUTriIt
Mayflies EPHEMEROPTERA

B Baetis 2

Al Ephemera 2

Al Ecdyonurus 3 3
Stoneflies PLECOPTERA

Al Perla 1
Caddis TRICOPTERA

B Hydropsyche 1

B Rhyacophila 1

B Polycentropus 1 2

A2 Anabolia 1

A2 Stenophylax 1

A2 Sericostoma 1 2
Other

B Limnius 1
C_)ther Snails 1

B Gammarus 125 200
Water mites 1
TAXON RICHNESS 10 3
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Table 5.8.2 Nominal Q-Ratings 12/12/12.

SW1 SW2
Al Small Numbers Small Numbers
A2 Small Numbers Small Numberw
B Numerous/Dominant Numerous/Dominant
C Absent Absent
D Absent Absent
Assigned
Q Rating 3/4 %

Table 5. Species list of macroinvertebrates 2009 survey (Limosa 2009).
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DISCUSSION

Both stations SW1 and SW2 are subject to tidal influences and may at times be brackish, depending
on river flow and tidal range.

Nominal Q-scores are assigned for this survey (table 5.8.2) in order to comply with licence
requirements, aid interpretation of the species count and to allow trends to be tracked. However, as
the Q index system is designed for freshwaters, standard interpretation of the Q score is not possible
for these tidal and possibly brackish stations.

Comparison with previous surveys and between stations is possible. Taxon richness was higher in
the December 2012 survey compared to the Oct 2009 survey at SW1 (10 2912 VS 5 2009) and slightly
lower for SW2 (8 2012 vs 11 2009). In the December 2012 survey here was a slight increase in taxon

richness between the upstream station SW2 (8) and the downstream station SW1 (10).

Taxon richness and species present at both stations indicate good water quality.

A detailed Ecological Report is included in APPENDIX'[.
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5.11 CONCLUSIONS

Water quality, at the River Colligan surface water sites, in the vicinity of the landfill was satisfactory

throughout 2015.

The results of groundwater monitoring are in line with results from previous rounds of testing
carried out since 1999. As indicated in previous reports, some of the boreholes within the current
working area appear to be impacted by leachate from the landfill in terms of ammonia and iron,

however groundwater outside the landfill site was generally satisfactory.

Leachate quality was as expected for a landfill accepting mainly domestic and inert waste. Metal
and trace organics concentrations were low. Based on leachate management, treatment in the on-site
constructed wetlands, attenuation and dilution, no environmental effect from landfill leachate is

expected.

Taxon richness and species present at both river stations’ macroinvertebrate surveys indicated good

water quality, in line with previous biological surveys.

Overall, water and ecological quality in the vicinity of the landfill were satisfactory and there was no

indication that the landfill was having a detrimental impact on the surrounding environment.

5.12 Meteorological Data.

Monthly meteorological data is attached in Appendix G

6. Sequence and timescale for development and restoration of the facility

a) Landfill Capping and Restoration
A Restoration and Aftercare Plan has been approved by the EPA. Capping was completed in
2008.
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b) Landfill Gas & Leachate Management

Tank and pipeline testing and inspection report

As part of the leachate and gas systems required under the licence, 1549m of leachate
pipework (315mm, 225mm, 160mm, 90mm, 63mm), 3334m of gas pipework (250mm,
90mm), and 3 No. gas manifolds, were installed in 2009. All pipework was pressure tested in

accordance with the contract and passed.

Two No. 25m3 Glass lined steel leachate storage tanks were erected onsite in 2009, however
works onsite were suspended before final testing and commissioning. In May 2010, one of
these tanks was brought into use as a leachate storage tank, and was (water) tested prior to
usage. The tank on the western side of the site is now fully operational and forms part of the

leachate abstraction system.

Report on progress made and proposals being developed to minimise generation of

leachate for disposal

As per the information in the waste licence review submission (Dec-08), capping works were
completed in mid 2008. The final capping system generally comprises of a gas collection

layer, LLDPE liner, drainage layer, subsoil layer and topsoil layer as follows:

150-300mm layer of topsoil; underlain by

Subsoil such that thickness of topsoil and subsoil is at least 1m thick; underlain by
A surface water geocomposite layer; underlain by

Imm LLDPE liner (a low permeability geomembrane material).

Geocomposite gas collection layer.

The capping layers provide protection from the ingress of rain into the site and thus minimise

leachate generation.

Wetland ponds were constructed in 2008 for the purpose of treating leachate. Leachate

extraction wells are located strategically across the site in order to maximise collection
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efficiency. Furthermore, rainwater will assist in the dilution of leachate within the constructed

wetlands.

The leachate and gas collection pipework and ancillary items was completed in 2009.

Development / Infrastructural works summary (completed in previous year or prepared

for current year)

In 2009, as part of the leachate and gas systems required under the licence, 1549m of leachate
pipework (315mm, 225mm, 160mm, 90mm, 63mm), 3334m of gas pipework (250mm,
90mm), and 3 No. gas manifolds, were installed. Two No. 25m3 Glass lined steel leachate

storage tanks were erected.

A flare trial was carried out in 2009 to confirm the size of permanent flare required. A closed

permanent flare of 100 m3/hr capacity was assessed as required, and was installed.

Following the tender and recommendations in the Gas Flare Tender Assessment Report (May
2008), AFS was awarded the tender for the flare and associated works. The gas collection
system was completed in June 2009, but the project was then put on hold due to funding

issues. The permanent flare was installed and commissioned by AFS in July 2010.

The telemetry system associated with the flare is fully operational and monitoring data
referred to in Schedule C.1.2 of the licence can be furnished to the Agency as required. The
licensee will agree a period for residence time also in accordance with Schedule C.1.2. The

2016 EPA Landfill Gas survey is included in Appendix |H

In 2014 a 12kW thirty metre high micro wind turbine was erected at Dungarvan Civic
Amenity site, in order to contribute towards attaining the 2020 targets for local authorities of
reducing CO2 emissions by 33% and the gross electrical consumption from renewable

sources target of 40% as set out in government policy.

The wind turbine generated 13,000KWh in 2015, which equates to an annual saving of
€2,600 in electricity supply costs at the facility.
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Topographical survey
No significant topographical changes have occurred on site since the previous survey was
carried out. The previous survey has not been attached as it is cannot be accommodated with

an acceptable level of detail in this document.

Schedule of Environmental Objectives and Targets for the forthcoming year

Objective 1 — To maintain site infrastructure to the standards outlined in Condition 3 of the
Waste Licence
Target 1.1 - Any defect to the existing infrastructure will be repaired / replaced as quickly as

possible on an ongoing basis.

Objective 2 — That no specified emissions from the facility, shall exceed the limit values, set
out in Condition 6 and Schedule C of the Waste Licence and that all measures referred to in

Condition 6 of the licence are adhered to

Objective 3 — To maintain the Monitoring Programme as outlined in Condition 8 and
Schedule D of the Waste Licence.

Target 3.1 — To carry out the monitoring programme as outlined in Condition 6 and Schedule
C of the Waste Licence.

Target 3.2 — To submit Annual Environmental Report to the Agency within the timescale as

outlined in Schedule E of the Waste Licence.

Objective 4 — To establish good record keeping and that all records are held at the facility

office to comply with Condition 11 of the Waste Licence.

Objective 5 — That no emergency situation occurs on the site.

Target 5.1 — Ensure the contingency arrangements as outlined in Condition 9 of the Waste
Licence are implemented throughout the year. A document entitled ‘Emergency Response

Procedures’ forms the nucleus of the contingency arrangements and is currently with the

Agency.
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Objective 6 — To restore the landfill on an ongoing basis in such a way that final works have

a minimal impact on the surrounding environment.

Objective 7 — To carry out regular maintenance of the Gas Management System including
gas field balancing, telemetry maintenance and temperature control.

Objective 8 — To maintain Leachate Management System
Objective 9 — To maintain Landscaping of Landfill Cap

Objective 10 — To maintain SCADA system

9. Full title and a written summary of any procedures continued during the reporting

period

The European Council Directive 90/313/EEC on the Freedom of Access to Information on the
Environment recognises the significance of the public’s access to information relating to the
environment. At present, copies of all documents and correspondence relating to Waste

Licence 32-2 are on display at the Civic Offices, Dungarvan.

A communications programme will be put in place as required under condition 2.4.1 of the
Waste Licence to ensure that members of the public can obtain information concerning the
environmental performance of Ballynamuck Landfill. This in turn will address any local

community concerns and allow the public the opportunity to provide feedback on the facility.

The Facility Manager will be responsible for the implementation of this programme, which
shall form part of the routine operation and management of the facility. Further support will

be provided from the Environment Section of Waterford County Council if required.

Programme
Information to be provided at the Facility
1. The following information will be available for inspection at the Site Office, and will

be maintained by the Facility Manager.
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e Map of the Facility showing all environmental monitoring points
e Current Waste Licence for the Facility

e All records relating to the Facility

® Civic Waste Records

¢ Nuisance Inspection

e Integrity Tests of Bunds

¢ Complaints Register

¢ Incidents Register

¢ Environmental Monitoring Records (Groundwater, Surface water, Leachate, Landfill
Gas, Noise and Meteorological Data).

* Emergency Response Procedure

® Programme for the control and Eradication of Vermin and Flies

e The current EMS for the Facility

e Annual Environmental Report

e Visitors Book

The Waste Acceptance hours under condition 1.7.1.2 of the
Waste Licence are

Monday — Friday 9.00am — 1.00pm and 1.30pm — 5.00pm,

Saturday’s 9.00am — 1.00pm.

All visitors are required to sign a Visitors Book at the site office outlining their reason for

visiting. Unauthorised personnel are not allowed access to the site.

Members of the public may arrange a site visit by contacting the Facility Manager prior to
their visit. For Health and Safety reasons all visitors must have appropriate clothing (High
Vis-jacket, Walking boots/Wellingtons). The Facility Manager or Caretaker shall accompany
all visitors on site visits. A number of school visits to the facility took place during the

reporting period

If information is requested that is not available at the site, the interested party will be directed

to the Environment Section of Waterford County Council at the Civic Offices in Dungarvan.
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10.

11.

12.

Written Requests for Information
All requests concerning the environmental performance of the facility should be made in
writing to:
David Regan
Facility Manager
Ballynamuck Waste Disposal Site

Dungarvan, Co. Waterford.

The Facility Manager shall copy all requests to:
Raymond Moloney
Senior Executive Officer
Environment Section
Waterford City and County Council
Civic Offices
Dungarvan

Co. Waterford

Each request should indicate the name, address and contact telephone number of the
concerned party, an outline of the required information and the manner in which they require
the information i.e. copy of record, e-mail etc.

Waterford City and County Council shall make replies in writing within twenty working days
of receiving the written request.

The information required shall be issued in paper format unless otherwise requested by the
concerned party. Requests that require information in digital format may require more time
than the twenty working days as outlined previously.

If requested Waterford City and County Council will provide a clear explanation of the
information provided.

If the concerned party requests the examination of a particular report/document relating to the

facility, then it will be made available for viewing at the Landfill site office.
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13. Media Requests
The Director of Services within the Environment Section of Waterford City and County
Council shall nominate a liaison person to respond to requests made by the media for

information relating to the environmental performance of the facility.

14. Feedback from the public
The Facility Manager will record any comments or suggestions made by the public during
their visits and the opportunity will also be available to submit a written comment to the
landfill site office. Copies of such minutes or submissions will be kept in a register by the
Facility Manager and will also be copied to the Environment Section, for the attention of the
Senior Engineer. If requested a reply will be provided by the Council within twenty working

days.

Emergency Response Procedures

Scope
The Emergency Response Procedures apply but is not limited to the following incidents occurring:
- Fire / Explosions
- Spillages
- Migration of Landfill Gas
- Environmental Pollution
- Injury or serious accident to persons

- Any other incident, which may pose a significant threat to persons or the environment.

Responsibility
1. The Facility Manager is responsible for the implementation of the Emergency Response
Procedure and for the training of all landfill personnel and contractors in effective
emergency response procedures.
2. In the event of a major fire or an explosion the Senior Rostered Fire Officer will be
notified immediately via the Regional Fire
3. In the event of a serious accident or injury to a person the Ambulance service should be

contacted
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4. In the event of other incidents e.g. spillages or environmental pollution the Senior
Environment Engineer will be notified and will assume responsibility along with the
Facility Manager.
Procedure

In the event of an accident occurring the following procedure will be adopted:

Evacuate the immediate area within the site if necessary

Inform other site users

Remain upwind of any hazard area

Contact site office and advise in detail of the emergency

Ensure entrance/exit gate is not obstructed

Contact fire Brigade, Ambulance, Gardai, and / or Senior Engineer, Waterford County
Council as required by dialing 999 or 112

If incident occurs outside office hours an emergency telephone contact number will be
provided on the site notice board

Personnel shall report to the designated assembly point at the site office

All areas affected by the incident shall remain closed until given the all-clear by an

authorised person

In the event of landfill gas being detected in the site office the following procedure will be followed:

Raise the alarm

Evacuate the site office

Notify relevant senior personnel in Waterford County Council or emergency services if
necessary

Immediately conduct gas survey to identify source

Remedy cause of problem

Document incident properly

In the event of a spillage, the Facility Manager shall apply a suitable absorbent material to contain

and absorb any spillage at the facility. Once contained the Facility Manager shall have regard to the

Corrective Action Procedure.

In the event of a serious threat to the environment, the Facility Manager shall take all necessary

short-term action to minimise any further impact and allow the Corrective Action Procedure.
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Records
Details of any incident will be recorded in a written register, which will be maintained at the site

office

Waste Characterisation & Acceptance Procedures for the Acceptance, Storage and

Segregation of Waste

The Civic Waste Facility at Dungarvan Landfill accepts waste from Domestic Householders only.

The following items are accepted:

Waste Electronic and Electrical Equipment — Cages are provided for the collection and storage of
small electrical goods. Members of the public are instructed to place all items into these cages by

Waterford City and County Council Employees.

Paint — A 20ft container allows for the collection and storage of paint cans. Members of the public
are instructed to place all items on the floor of the container where they are later packed in to steel

drums by Waterford City and County Council Employees.

White Goods (Cookers, washing machines, driers, fridges, freezers) - A 20 ft container allows for
the collection and storage of all White goods. Members of the public are instructed to leave all items
near the door of the container where they are later double stacked by Waterford City and County

Council Employees.

Glass — Bottle banks are in place to facilitate the disposal of green, brown and clear glass bottles.
There is also a small skip in place for the collection of flat glass where it is removed off site for

recovery at a later stage.

Hazardous Materials (These are collected and stored in a 40ft container)

Cooking Oil — Waterford City and County Council employees place all cooking oil in steel drums.

Car oil — Members of the public are instructed to leave all cans beside the oil collection unit where it
is later emptied in to the unit by Waterford City and County Council employees.

Fluorescent tubes — Are collected and stored in a specifically made timber container.

Domestic Batteries — These are collected and stored in plastic barrels.
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Car Batteries — These are collected are stored in specifically designed battery receptacles.

Obsolete medicines - These are collected and stored in plastic barrels.

Aerosols — These are collected and stored in plastic barrels (all aerosols are separated in to
flammable, non — flammable, toxic prior to packing. The aerosols are stacked in layers
and covered with vermiculite which is a fire proofing material)

Pesticides - These are collected and stored in plastic barrels.

Scrap metal — Members of the public are instructed to place all metal items in to an open skip where

it is later removed off site for recovery

Bulky Items (Beds, Carpets, Mattresses, etc) - Members of the public dispose of these items in to a
20ft container where they are later disposed of to the tip head.

Household Waste — Members of the Public place domestic waste in to a closed skip where it is later

disposed of to the Transfer Station.

Rubble - Members of the Public place rubble waste in to an open skip. It is transported offsite for

recovery

Clay & Top soil - Members of the Public place clay & topsoil in to an open skip. It is transported

offsite for recovery

Household Dry Recyclables — Members of the public dispose of recycling material in to a closed
skip where it is later removed off site for recovery.
Timber - Members of the Public place timber products in to an open skip where it is later removed

off site for recovery.

10. Reported Incidents and Complaints

There were no reported incidents or complaints for the reported period.

11. Management and Staffing of the Facility
Management and staffing of the facility is attached in Appendix J

12. Programme for Public Information

All files are held at the site office and at the Civic Offices Dungarvan Co. Waterford

13.  Report on training of staff
Both the Facility Manager and Deputy Manager have attended the Fis Waste Management

Training Course. Site personnel have attended the Fis Safe Pass program, Waste Facility
51



Operative Course and site operatives attended a course in the handling, storage and removal
of Waste from the Civic Amenity Site. All staff have received manual handling training,
Waste Facility Operative Course, Fire Fighting and fire extinguisher training and a refresher

First Aid Course.

14. Statement on the costs of Landfill

The project budget as submitted to the Department of the Environment and Local Government has

not changed since the last reporting period.

15.  Reports on Financial Charges and Provisions

Waterford County Council is responsible for providing annual fees to the Agency for
monitoring and inspection of the site. The annual fee for 2015 for monitoring was

€46,000.00 and €22704 for licences.

Aftercare Phase (30yrs)
The original estimates for long term liabilities were contained in the CRAMP and detail
€80,000, €70,000, and €20,000 for general management, leachate, and gas systems,

respectively (as per extracted Table 7.3 below).

Costs of aftercare management proposals

Environmental Liability Description Cost Estimate
General Management and € 80,000 per annum— monitoring € 2,400,000
maintenance of site during contract with Laboratory, small
aftercare phase (30 yrs — maintenance works.
includes for 20 years of
aftercare).

Management and maintenance | € 70,000 per annum- maintain € 2,100,000
of Leachate Abstraction & Leachate Abstraction & treatment

Treatment Process and Process and SCADA system and

pumping system during replace pumps, lines etc. where

aftercare phase (30 yrs — required; Power supply; Testing

includes for 20 years of

aftercare)

Management and maintenance | € 20,000 per annum — Maintain & € 600,000

of Gas Management System
during aftercare phase (30 yrs
—includes for 20 years of

operate landfill gas extraction
system
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aftercare)

Total for 30 year period € 5,100,000

Contingency set at 15% for € 765,000

increased scope on last three

items.

Total for 30 years with € 5,865,000

contingency

Dungarvan landfill Maintenance costs
Item Description Details Cost
1 Flare maintenance As per contract €3,400
2 Flare maintenance Allow for 4 days callouts at contract rate €3,000
3 Flare maintenance Allow for parts replacement €3,000
Current contract (to Oct-11, new contract
4 Leachate system maintenance | needed thereafter) €3,600
5 Leachate system maintenance | Allow for 4 days callouts at contract rate €3,000
6 Leachate system maintenance | Allow for parts replacement €1,500
7 Subtotal €17,500
8 Contingencies at 15% €2,625
9 Subtotal €20,125
10 VAT €2,717
11 Total €22,842
16. Slope Stability Assessment

No significant slope slippage has occurred since the previous assessment was carried out in

2010. As a consequence a revised Slope Stabilty Assessment has not been included in the

report.
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Quantity & Composition of Waste Received, Disposed of & Recovered

during the reporting period.
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Total Waste received for Disposal at Dungarvan Civic Amenity Site and Transfer Station between January 1* and December 31% 2015

Waste Disposed Type EWC Code Jan-16 | Feb-16 | Mar-16 | Apr-16 | May-16 | Jun-16 | Jul-16 | Aug-16 | Sep-16 | Oct-16 | Nov-16 | Dec-16 |Total
Domestic Bulky - Areas 20 03 01 51.62 6.84 19.94 | 18.12 | 14.70 13.10 | 45.25 | 15.70 | 53.06 | 23.54 0.00 0.00 261.87
Bulky - Greenstar Skip 20 03 01 2.82 2.80 6.34 2.04 3.14 8.86 8.46 8.10 5.22 7.10 0.00 0.00 54.88
Civic Skip (Black Bag CA) 20 03 99 10.76 9.42 10.70 10.98 | 10.48 8.62 9.92 9.27 8.70 9.02 0.00 0.00 97.87
Clean Ups (See notes) 20 03 99 0.00 0.00 9.14 5.20 1.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.86
Litter Irish Water 20 03 99 0.70 0.00 0.00 0.06 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.82
Litterbins 20 03 99 28.94 | 28.00 | 37.80 | 34.56 | 35.90 | 31.56 | 34.46 | 35.54 | 35.42 | 25.40 0.00 0.00 327.58
Mattresses 20 03 03 0.00 0.00 2.96 2.74 2.36 0.00 3.14 6.22 0.00 1.32 0.00 0.00 18.74
Public Trailers 20 03 01 81.48 | 64.00 | 68.40 | 37.20 | 71.20 | 77.20 | 71.20 | 65.60 | 62.00 | 75.60 0.00 0.00 673.88
Roadsweeper 20 03 99 32,22 | 55.78 | 67.78 | 53.76 | 59.92 | 42.54 | 29.36 | 45.40 | 47.84 | 47.52 0.00 0.00 482.12
WCCC Housing 20 03 99 0.08 0.26 0.18 0.24 0.00 3.82 1.74 1.76 7.10 7.52 0.00 0.00 22.70
Total for Disposal 208.62 | 167.10 | 223.24 | 164.90 | 199.28 | 185.70 | 203.53 | 187.59 | 219.34 | 197.02 [ 0.00 0.00 | 1956.32

Total Waste received for Recovery at Dungarvan Civic Amenity Site and Transfer Station between January 1* and December 31% 2015

Recycling Dry Material 1501 01 15.44 | 15.12 | 18.10 | 11.76 0.00 12.12 0.00 11.22 9.38 12.98 0.00 0.00 106.12
Large Household 16 02 13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Small Household (WEEE) 16 02 13 16.16 | 12.86 | 14.14 | 14.58 | 27.94 | 18.94 0.00 16.44 | 21.48 | 12.36 0.00 0.00 154.90
Textiles 04 02 22 0.48 0.14 0.00 0.58 0.36 0.14 0.44 0.58 0.00 0.22 0.00 0.00 2.94
Recovery Clay 17 05 04 0.00 0.00 0.00 13.12 0.00 0.00 0.00 8.54 0.00 0.00 0.00 0.00 21.66
Cooking Ol 02 02 99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Film Farm Plastics 02 01 04 0.00 0.00 0.00 0.00 0.00 0.00 19.34 0.00 0.00 0.00 0.00 0.00 19.34
Flat Glass 17 02 02 0.00 0.00 0.00 3.92 0.00 3.10 2.42 2.94 0.00 3.44 0.00 0.00 15.82
Garden Council 02 01 07 1.26 8.00 56.38 | 28.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 93.94
Garden Private (CA site) 02 01 07 0.00 0.00 0.00 0.00 0.00 30.52 | 25.62 [ 26.16 | 28.90 | 26.90 0.00 0.00 138.10
Rubble 17 01 07 0.00 13.14 0.00 5.26 0.00 0.00 10.96 | 12.36 0.00 0.00 0.00 0.00 0.00
Scrap metal 17 04 07 2.64 0.94 1.72 4.00 2.08 3.60 1.38 1.78 1.30 4.04 0.00 0.00 23.48
Timber 17 02 01 9.30 11.20 | 11.18 | 14.52 | 19.02 [ 16.34 | 37.80 | 11.46 [ 10.44 7.94 0.00 0.00 149.20
Hazardous Aerosols 16 05 04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Batteries (Car) 16 06 01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Batteries (Small) 16 06 02 0.00 0.00 0.22 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.42
Car Filters 16 01 07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Engine Oil 13 02 06 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.40 0.00 0.00 2.40
Flourescent Lamps 16 02 11 0.00 0.00 0.00 0.00 0.00 0.14 0.40 0.00 0.22 0.00 0.00 0.00 0.76
Medicines 18 01 08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Paint 08 01 21 0.90 0.00 0.34 0.00 0.88 0.80 0.62 0.62 0.64 0.48 0.00 0.00 5.28
Total for Recovery 47.18 | 61.40 | 102.08 | 96.04 | 50.48 | 85.70 | 98.98 | 92.10 | 72.36 | 69.76 0.00 0.00 | 776.08
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Monitoring Locations
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Surface Water Results — Receiving Waters
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Dungarvan Landfill W0032-02 Qrt 1 2016

Surface Water - Receiving Waters

Parameters Units
LABORATORY NUMBER 2029 2030
Sampling Location u/s D/S
Date sampled 14/03/2016 14-Mar 14-Mar
Sampled by JMcGarry IMcG IMcG
Time sampled 13:55 12:50
clear/
Visual Inspection/Odour clear saline
pH units 7.55 8.7
Cond uS/cm 182 2690
BOD mg/| <1 <1
COD mg/| <7 15.3
Sus Solids mg/| 0.2 0.6
AmmoniaTotal (asN)  mg/I <0.2 <0.2
Chloride mg/| 15.2 768
Dissolved Oxygen % sat 107 106
TOC mg/| <3 <3
Phosphate (ortho)asP  mg/I <0.02 <0.02
TN mg/| 3.45 3.25
FOG mg/| <1 <1
Mineral Oils mg/| <1 <1
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Dungarvan Landfill W0032-02 Quarter 2 incorporating Annual Requirements
Surface Water Receiving Waters

Parameters Units

LABORATORY NUMBER 2246 2247
Sampling Location u/s D/S
Date sampled 24/06/2016 24-Jun 24-Jun
Sampled by JMcGarry JMcG JMcG
Time sampled 14:00 14:10
Visual Inspection/Odour clear clear
pH units 7.8 7.5
Cond uS/cm 190 1128
BOD mg/| <2 <2
COD mg/| <7 12.3
Sus Solids mg/| 0.2 1
Ammonia Total (as N) mg/| <0.2 <0.2
Dissolved Oxygen % sat 107 109
TOC mg/| <3 <3
Phosphate (ortho)asP  mg/I <0.02 <0.02
TN mg/| 3.51 3.76
FOG mg/| <1 <1
Mineral Qils mg/| <1 <1
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Dungarvan Landfill W0032-02 Qrt 3 2016

Surface Water - Receiving Waters

Parameters Units

LABORATORY NUMBER 2384 2385
Sampling Location u/s D/S
Date sampled 19/09/2016 09-Jan 19-Sep 19-Sep
Sampled by JMcGarry IMcG IMcG
Time sampled 15:20 15:40
Visual Inspection/Odour clear clear
pH units 7.4 7.2
Cond uS/cm 126 231
BOD mg/| <2 <2
COD mg/| 9.4 12.2
Sus Solids mg/| 0.2 0.7
AmmoniaTotal (asN)  mg/I <0.2 0.388
Dissolved Oxygen % sat 103 108
TOC mg/| nm nm
Phosphate (ortho)asP  mg/I <0.02 <0.02
TN mg/| 2.42 2.07
FOG mg/| <1 <1
Mineral Oils mg/| <1 <1
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Dungarvan Landfill W0032-02 Qrt 4 2016

Surface Water - Receiving Waters

Parameters Units

LABORATORY NUMBER 2423 2424
Sampling Location u/s D/S
Date sampled 26/10/2016 26-Oct 26-Oct
Sampled by JMcGarry IMcG IMcG
Time sampled 13:55 14:15
Visual Inspection/Odour clear clear
Temperature oC 11.7 11.6
Dissolved Oxygen % Sat 106 107
pH units 7.7 7.9
Cond uS/cm 148 155
BOD mg/| <1 <1
COD mg/| 8.45 <7
Sus Solids mg/| <2 <2
AmmoniaTotal (asN)  mg/I <0.2 <0.2
Dissolved Oxygen % sat 106 108
TOC mg/| <3 <3
Phosphate (ortho)asP mg/I <0.02 <0.02
TN mg/| 2.35 2.37
FOG mg/| <1 <1
Mineral Oils mg/| <1 <1
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Monitoring of Constructed Wetland System — Monthly Monitoring Results
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Monthly Wetland Analysis
Ponds - March 2016

Metals ****

kkkk

LABORATORY NUMBER 2097 2098 2099 2100 2101 2102
Sampling Location Ponds 1A 1B 2 3 4 5
Date sampled 29/03/2016 29-Mar 29-Mar 29-Mar 29-Mar 29-Mar 29-Mar
Sampled by JMcGarry IMcG  JMcG  JMcG IMcG JMcG  IMcG
Time sampled 13:20 13:40 13:50 14:05 14:45 14:55
Parameters Units
Temperature oC 11.7 10 8.3 8.6 9.2 8.9
pH units 7.7 7.4 7.7 7.6 8.7 7.8
Cond uS/cm 786 778 826 888 842 580
BOD mg/| 26 9 4 3 6 15
CcoD mg/I 99.6 60 29.5 35.8 36.4 46
AmmoniaTotal (asN)  mg/I 3.84 2.38 6.38 8.33 1.99 1.55
Dissolved Oxygen % sat 129 59 87 91 148 98
Metals **
ok Individual metals are in the Certificate of Analysis, enclosed
Monthly Wetland Analysis
Ponds - March 2016 - Effluent

LABORATORY NUMBER 2096 2095

Lagoon
Sampling Location Interceptor Marsh
Date sampled 29/03/2016 29-Mar  29-Mar
Sampled by JMcGarry IMcG IMcG
Time sampled 12:30 12:15
Parameters Units
BOD mg/I 3 2
COD mg/I 24 24.9
Ammoniacal Nitrogenas N mg/I <0.2

Individual metals are contained in Certificate of Analysis, enclosed.
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Monthly Wetland Analysis
Ponds - April 2016

LABORATORY NUMBER 2103 2104 2105 2106 2107 2108
Sampling Location Ponds 1A 1B 2 3 4 5
Date sampled 18/04/2016 18-Apr 18-Apr 18-Apr 18-Apr 18-Apr 18-Apr
Sampled by JMcGarry IMcG  JMcG  JMcG IMcG  JMcG  IJMcG
Time sampled 13:15 13:30 13:50 13:00 14:40 14:05
Parameters Units

Temperature oC nm nm nm nm nm nm
pH units 7.4 7.6 7.7 7.8 8.4 7.6
Cond uS/cm 808 1144 708 659 558 616
BOD mg/I 18 16 3 3 24 4
CcoD mg/I 22 58.9 36.7 39.5 59.6 35.5
Ammonia Total (as N) mg/| 7.55 16.1 2.04 0.235 0.589 <0.2
Dissolved Oxygen % sat nm nm nm nm nm nm
Metals **

ok Individual metals are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CcoD

Ammonia Total (as N)
Chloride

Total Oxidised Nitrogen
Total Organic Carbon
Phenols+++
Dissolved Oxygen
Metals **

Volatile Organic Compound:

* %

+4++
%%%

Monthly Wetland Analysis
Ponds - April 2016 - Effluent

2109
Pond 5
Outlet
18/04/2016 18-Apr
JMcGarry IMcG
14:35
Units
oC nm
units 7.6
uS/cm 586
mg/I 4
mg/I 39.2
mg/I nm
mg/I 74.3
mg/I <0.1
mg/I 11.1
mg/I <0.025
% sat nm

ug/I %%%

Individual metals are in the Certificate of Analysis, enclosed
Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
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Monthly Wetland Analysis
Ponds - May 2016

LABORATORY NUMBER 2147 2148 2149 2150 2151 2152
Sampling Location Ponds 1A 1B 2 3 4 5
Date sampled 17/05/2016 17-May 17-May 17-May 17-May 17-May 17-May
Sampled by JMcGarry IMcG  JMcG  JMcG IMcG  JMcG  IMcG
Time sampled 16:15 16:20 16:30 16:10 16140 16:50
Parameters Units

Temperature oC nm nm nm nm nm nm
pH units 7.4 7.1 7.6 7.7 7.3 7.5
Cond uS/cm 1693 1073 951 843 713 657
BOD mg/I 42 36 8 4 10 10
CcoD mg/I 1180 994 50.4 36.7 52.6 65.9
AmmoniaTotal (asN)  mg/I 42.9 14.3 8.08 3.87 1.62 <0.2
Dissolved Oxygen % sat nm nm nm nm nm nm
Metals **

ok Individual metals are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Ammonia Total (as N)
Chloride

Total Oxidised Nitrogen
Total Organic Carbon
Phenols+++
Dissolved Oxygen
Volatiles (VOC's) ***

+++
kkk

Monthly Wetland Analysis
Ponds - May 2016 - Effluent

2153
Interceptor

17/05/2016 17-May
JMcGarry IMcG

17:00
Units
oC nm
units 7.8
uS/cm 635
mg/I 6
mg/I 40.5
mg/I nm
mg/I 77.2
mg/I 0.24
mg/I 11.4
mg/I <0.025
% sat nm

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Ammonia Total (as N)
Dissolved Oxygen
Metals **

k%

Monthly Wetland Analysis
Ponds - June 2016

2257 2258 2259 2260 2261 @ 2262

Ponds 1A 1B 2 3 4 5
24/06/2016 24-Jun  24-Jun  24-Jun  24-Jun 24-Jun  24-Jun
JMcGarry JMcG  JMcG  JMcG JMcG JMcG IMcG

15:40 1555 16:05 15:35 16:25 16:15

Units
oC 14.6 15.4 17.4 16.2 16.8 17.2
units 7.2 7.3 7.3 7.4 7.5 7.2
uS/cm 820 834 803 785 700 784
mg/I 7 73 5 <5 30 4
mg/I 29.5 4620 25.3 29.5 80 174
mg/I 7.25 5.47 3.98 243  0.703 2.14
% sat 56 19 94 57 71 60

Individual metals are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CcoD

Ammonia Total (as N)
Chloride

Total Oxidised Nitrogen
Total Organic Carbon
Sulphate
Phosphate(ortho) as P
Metals$SS
Phenols+++

Dissolved Oxygen
Volatiles (VOC's) ***

+++
kkk

5SS

Monthly Wetland Analysis
Ponds - June 2016 - Effluent

2263

Pond 5

Outlet
24/06/2016 24-Jun
JMcGarry IMcG

16:30

Units
0oC 19.3
units 7.5
uS/cm 765
mg/I <5
mg/I 38.2
mg/I 0.31
mg/I 93.7
mg/I <0.1
mg/I 13.8
mg/I <2
mg/I <0.02
mg/I <0.025
% sat 46

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
Individual Metals are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER
Sampling Location

Date sampled
Sampled by
Time sampled
Parameters
Temperature

pH

Cond

BOD

COD

Ammonia Total (as N)
Dissolved Oxygen
Metals **

* %

Monthly Wetland Analysis
Ponds - July 2016

1000 1001 1002 1003 1004 1005

Ponds 1A 1B 2 3 4 5

14- 14- 14- 14- 14-

14/07/2016 Jul 14-Jul Jul Jul Jul Jul
JMcGarry IMcG  JMcG  IMcG JMcG JMcG JMcG
10:40 10:50 11:00 11:25 11:40 11:45

Units

oC 17.4 13.9 15.6 17.7 17 18.4
units 7.1 6.6 7.3 7.4 7.5 7.2
uS/cm 1515 864 916 837 656 694

mg/| 35 178 4 <5 17 6
mg/| 614 72600 31.1 26 148 475
mg/| 33.7 1.68 5.8 2.86 <0.2 <0.2
% sat nm nm nm nm nm nm

Individual metals are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Ammonia Total (as N)
Chloride

Total Oxidised Nitrogen
Total Organic Carbon
Phenols+++
Dissolved Oxygen
Volatiles (VOC's) ***

+++
kkk

Monthly Wetland Analysis
Ponds - July 2016 - Effluent

1006
Pond 5
Outlet
14/07/2016 14-Jul
JMcGarry IMcG
11:50
Units
oC nm
units nm
uS/cm nm
mg/I <5
mg/I 37.1
mg/I nm
mg/I 84.1
mg/I <0.1
mg/I 13.1
mg/I <0.025
% sat nm

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
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Monthly Wetland Analysis
Ponds - August 2016

LABORATORY NUMBER 2371 2372 2373 2374 2375 2376
Sampling Location Ponds 1A 1B 2 3 4 5
Date sampled 19/09/2016 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep
Sampled by JMcGarry IMcG  JMcG  JMcG IMcG JMcG  IMcG
Time sampled 13:35 13:50 14:00 13:20 13:10 12:20
Parameters Units

Temperature oC 17.4 14.3 15.5 16.2 14.8 15.5
pH units 7.2 6.7 7.4 7.2 7.5 7
Cond uS/cm 749 737 776 770 755 821
BOD mg/I 6 481 <5 <5 7 11
CcoD mg/I 14.3 34900 34.9 31.5 47.3 105
AmmoniaTotal (asN)  mg/I 3.66 1.09 1.88 1.94 2.19 2.34
Dissolved Oxygen % sat 121 nm 75 49 112 58
Metals **

k%

Individual metals are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Ammonia Total (as N)
Chloride

Total Oxidised Nitrogen
Total Organic Carbon
Phenols+++
Dissolved Oxygen
Volatiles (VOC's) ***

+++
kkk

Monthly Wetland Analysis
Ponds - August 2016 - Effluent

2377
Pond 5
Outlet
19/09/2016 19-Sep
JMcGarry IMcG
12:50
Units
oC 15.4
units 7.2
uS/cm 788
mg/I <5
mg/I 38.4
mg/I nm
mg/I 105
mg/I <0.1
mg/I 12.3
mg/I <0.025
% sat 38

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
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Monthly Wetland Analysis
Ponds - September 2016

LABORATORY NUMBER 2433 2434 2435 2436 2437 2438
Sampling Location Ponds 1A 1B 2 3 4 5
Date sampled 26/10/2016 26-Oct 26-Oct 26-Oct 26-Oct 26-Oct 26-Oct
Sampled by JMcGarry IMcG  JMcG  IMcG  JMcG JMcG IMcG
Time sampled 15:20 15:35 15:40 15:50 16:05 16:15
Parameters Units

Temperature oC 13.6 12.2 12.3 12.5 12.7 12.5
pH units 7.3 6.4 7.2 7.4 7.6 7.3
Cond uS/cm 743 758 720 708 691 699
BOD mg/I 48 29 3 <2 17 <2
CcoD mg/I 89 36900 13.9 12.8 119 18.4
AmmoniaTotal (asN)  mg/I 5.09 0.355 214 1.24 1.69 0.672
Dissolved Oxygen % sat 96 2 59 57 109 61
Metals **

ok Individual metals are in the Certificate of Analysis, enclosed

Copious from  from
Algae pipe pipe algae
present Muddy clear clear present
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Chloride

Total Oxidised Nitrogen
Total Organic Carbon
MetalsSSS
Phenols+++
Volatiles (VOC's) ***

+++
*k %k %k

5SS

Monthly Wetland Analysis
Ponds - September 2016 - Effluent

2439
Interceptor

26/10/2016 26-Oct
JMcGarry IMcG

16:30
Units
oC 12.6
units 8
uS/cm 704
mg/I <5
mg/I 26.9
mg/I 70.4
mg/I 0.171
mg/I 11.7
mg/I <0.025

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
Individual Metals are in the Certificate of Analysis, enclosed
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Monthly Wetland Analysis
Ponds - October 2016

LABORATORY NUMBER 2567 2568 2569 2570 2571 2572
Sampling Location Ponds 1A 1B 2 3 4 5
Date sampled 14/11/2016 14-Nov 14-Nov 14-Nov 14-Nov 14-Nov 14-Nov
Sampled by JMcGarry JIMcG  JMcG  JMcG  JMcG JMcG JMcG
Time sampled 15:35 1550 16:00 15:25 15:15 15:00
Parameters Units

Temperature oC 14.4 12.5 11.8 11.7 12.5 11.9
pH units 7.7 6.7 7.6 7.5 7.9 7.4
Cond uS/cm 612 751 692 691 682 690
BOD mg/I 24 125 2 2 8 3
CcoD mg/I 568 10400 20.8 23.4 60.8 24.6
Ammonia Total (as N) mg/| 3.74 0.627 0.702 0.333 0.629 1.15
Dissolved Oxygen % sat 123 2 67 64 104 83
Metals **

*k Individual metals are in the Certificate of Analysis, enclosed

Copious from  from  over
Algae pipe pipe pipe
present Muddy clear clear clear clear
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Chloride

Total Oxidised Nitrogen
Total Organic Carbon
MetalsSSS
Phenols+++
Volatiles (VOC's) ***

+++
%k %k %k

5SS

Monthly Wetland Analysis
Ponds - October 2016 - Effluent

2573
Interceptor

14/11/2016 14-Nov
JMcGarry IMcG

14:50
Units
oC 11.1
units 7.1
uS/cm 733
mg/! 3
mg/I 32.1
mg/I 64.8
mg/I 0.225
mg/I 6.53

$SS
mg/I <0.025

%k k

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
Individual Metals are in the Certificate of Analysis, enclosed
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LABORATORY NUMBER
Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CcoD

Ammonia Total (as N)
Dissolved Oxygen
Metals **

k%

Monthly Wetland Analysis
Ponds - November 2016

2619 2620 2621 2622 2623 2624
Ponds 1A 1B 2 3 4 5
30/11/2016 30-Nov 30-Nov 30-Nov 30-Nov 30-Nov 30-Nov
JMcGarry IMcG IMcG  JMcG  JMcG  JMcG  JMcG
12:25 12:50 13:00 13:10 13:20 13:30
Units
oC 1.1 2.9 3.7 4.2 3.1 2.1
units 7.5 7.1 7.8 8 7.9 8.1
uS/cm 1544 815 734 747 756 711
mg/| 1200 156 <5 <5 8 5
mg/| 11400 33800 21.7 18.6 32.3 24.8
mg/| 27.5 0.837 1.62 1.89 3.5 0.688
% sat nm nm nm nm nm nm
Individual metals are in the Certificate of Analysis, enclosed
Frozen
low level from from  over
at pipe pipe pipe
manifold Muddy clear clear clear clear
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Chloride

Total Oxidised Nitrogen
Total Organic Carbon
MetalsSSS
Phenols+++
Volatiles (VOC's) ***

+4++
*k k%

5SS

Monthly Wetland Analysis
Ponds - November 2016 - Effluent

2625
Interceptor

30/11/2017 30-Nov
JMcGarry IMcG

13:50
Units
oC 3
units 8.3
uS/cm 712
mg/I 4
mg/I 23.9
mg/I 64.5
mg/! <0.1
mg/I 7.9

$S$

mg/I <0.025

kK k

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
Individual Metals are in the Certificate of Analysis, enclosed
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Monthly Wetland Analysis
Ponds - December 2016

LABORATORY NUMBER 2648 2649 2650 2651 2652 2653
Sampling Location Ponds 1A 1B 2 3 4 5
Date sampled 15/12/2016 15-Dec  15-Dec 15-Dec 15-Dec 15-Dec 15-Dec
Sampled by JMcGarry JMcG JIMcG  IMcG  JMcG JMcG  JMcG
Time sampled 14:05 14:00 13:20 13:10 12:50 13:00
Parameters Units

Temperature oC 9.7 9.9 8.5 8.2 7.8 8.2
pH units 7.7 7.2 7.9 7.8 8.4 7.5
Cond uS/cm 687 632 617 607 571 632
BOD mg/| 1200 156 <5 <5 8 5
CcoD mg/I 11400 33800 21.7 18.6 32.3 24.8
Ammonia Total (as N) mg/| 27.5 0.837 1.62 1.89 3.5 0.688
Dissolved Oxygen % sat 73 39 72 72 83 60
Metals **

*k Individual metals are in the Certificate of Analysis, enclosed

from  from over

pipe  pipe  pipe
Muddy clear clear clear clear
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LABORATORY NUMBER

Sampling Location
Date sampled
Sampled by

Time sampled
Parameters
Temperature

pH

Cond

BOD

CoD

Chloride

Total Oxidised Nitrogen
Total Organic Carbon
MetalsSSS
Phenols+++
Volatiles (VOC's) ***

+4++
*k k%

5SS

Monthly Wetland Analysis
Ponds - December 2016 - Effluent

2654
Interceptor

15/12/2016 15-Dec
JMcGarry IMcG

13:35
Units
oC 8.4
units 7.9
uS/cm 610
mg/I <5
mg/I 19.5
mg/I 52.9
mg/I 0.273
mg/I 9.26

$S$

mg/I <0.025

kK k

Individual Phenols are in the Certificate of Analysis, enclosed
Individual Compounds are in the Certificate of Analysis, enclosed
Individual Metals are in the Certificate of Analysis, enclosed
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Groundwater Results
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Dungarvan Landfill W0032-02 Qrt 1 2016

Ground Water

LABORATORY NUMBER 2031 2032 2033 2034 2035 2036 2037
Sampling Location GW1 GW2A RC3A RC4 RC6A RC7 RC8
Date sampled 14/03/2016 14-Mar 14-Mar 14-Mar 14-Mar 14-Mar 14-Mar 14-Mar
Sampled by JMcGarry IMcG  JMcG  JMcG JMcG JMcG JMcG IMcG
Time sampled 14:50 13:25 14:35 13:50 13:20 12:30 12:40
Parameters Units

muddy sl muddy  no
Visual Inspection/Odour brown  dry clear clear muddy /saline tubing
Taste
Groundwater Level m 3.2 2 12.9 16.1 7.7 11.1 nm
Temp oC 11.6 12 10.7 11.4 11 nm
pH units 6.9 7 7.4 7.1 7.4 nm
Cond uS/cm 962 1636 641 1042 6450 nm
Salinity 0/000 nm nm nm nm 3.4 nm
Ammonia Total (as N) mg/| 2.22 63.6 <0.2 14.1 <0.2 nm
Chloride( asCl) mg/| 15.6 101 28 75.9 1750 nm
Total Oxidised Nitrogen mg/I <0.1 <0.1 12.1 10.2 1.77 nm
Dissolved Oxygen % sat 72 19 56 16 24 nm
Iron mg/| 1.83 2.06 <0.019 0.227 <0.19 nm

95




Dungarvan Landfill W0032-02 Annual 2016

Ground Water

LABORATORY NUMBER 2248 2249 2250 2251 2252 2253 2254
Sampling Location GW1 GW2A RC3A RC4 RC6A RC7 RC8
Date sampled 24/06/2016 24-Jun 24-Jun 24-Jun 24-Jun 24-Jun 24-Jun 24-Jun
Sampled by JMcGarry JIMcG  JMcG  JMcG  JMcG JMcG JMcG JMcG
Time sampled 13:15 15:30 12:55 13:45 15:20 16:40 14:25
Parameters Units

muddy light muddy no
Visual Inspection/Odour brown dry cloudy clear brown /saline tubing
Taste
Groundwater Level m 2.1 1.7 10.5 15.7 7.8 5.6 11.9
Temp oC 12.5 13.2 11.9 12.2 12.6 nm
pH units 6.6 6.8 7.2 7.2 7.3 nm
Cond uS/cm 928 1690 650 1176 15030 nm
Salinity 0/000 nm nm nm nm 8.6 nm
Alkalinity mg/| 440 685 240 385 200 nm
AmmoniaTotal (asN)  mg/I 3.23 65.8 <0.2 25.8 <0.2 nm
Fluoride mg/| <0.5 <0.5 <0.5 <0.5 <0.5 nm
COD,unfiltered mg/| 587 33.4 <7 33.8 200 nm
Metals *** nm
Sulphate mg/| <2 28 23 30.2 681 nm
Chloride( asCl) mg/| 20.5 106 27.7 95.1 4820 nm
Nitrate as N mg/| <0.0677 <0.0677 10.2 10.2 0.103 nm
Phosphate(ortho)asP  mg/I <0.02 <0.02 <0.02 0.0206 <0.02 nm
Total Oxidised Nitrogen mg/| <0.1 <0.1 10.2 10.2 0.114 nm
Nitrogen,total mg/| 3.56 76.8 12.8 40.3 3.57 nm
Dissolved Oxygen % sat 15 25 51 19 29 nm
Phenols,total mg/| <0.025 <0.025 <0.025 <0.025 <0.025 nm
VOC's @@
@@@ See attached Certificate of Analysis for Individual compounds

ook See attached Certificate of Analysis for Individual metals
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Dungarvan Landfill W0032-02 Qrt 3 2016

LABORATORY NUMBER
Sampling Location
Date sampled
Sampled by

Time sampled
Parameters

Visual Inspection/Odour
Groundwater Level
Temp

pH

Cond

Salinity

Ammonia Total (as N)
Chloride( asCl)

Total Oxidised Nitrogen
Dissolved Oxygen

Iron

Ground Water
2386 2387 2388 2389 2390 2391
GW1 GW2A RC3A RC4 RC6A RC7

19/09/2016 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep 19-Sep

JMcGarry JIMcG  JMcG  JMcG  JMcG JMcG JMcG

14:50 14:15 14:35 15:10 16:10 16:45
Units

browni browni
sh dry sh clear cloudy brown

m 3 2 11 14 7.8 10.7
oC 12.6 12.9 11.6 11.8 12.9
units 6.6 7 7.4 7 63.8
uS/cm 996 1638 655 1177 15800
0/000 nm nm nm nm 9.2
mg/I 2.22 62.9 <0.2 17.6 <0.2
mg/I 15.6 112 27.4 112 5200
mg/I <0.1 0.143 9.64 8.88 <0.1
% sat 41 17 52 16 52
mg/I 1.83 0.58 <0.019 <0.019 <0.19

2392
RC8
19-Sep
JMcG
15:50

no
tubing
nm
nm
nm
nm
nm
nm
nm
nm
nm
nm
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Dungarvan Landfill W0032-02 Qrt 4 2016

LABORATORY NUMBER
Sampling Location
Date sampled
Sampled by

Time sampled
Parameters

Visual Inspection/Odour
Groundwater Level
Temp

pH

Cond

Salinity

Ammonia Total (as N)
Chloride( asCl)

Total Oxidised Nitrogen
Dissolved Oxygen

Iron

Ground Water
2425 2426 2427 2428 2429 2430
GW1 GW2A RC3A RC4 RC6A RC7

26/10/2016 26-Oct 26-Oct 26-Oct 26-Oct 26-Oct 26-Oct

JMcGarry JIMcG JMcG  JMcG  JMcG JMcG JMcG
12:15 12:40 12:45 13:35 14:30 17:00
Units
cloudy
light
muddy  dry clear clear grey brown
m 3.6 0.5 12.9 15.9 7.2 10.5
oC 12.9 12.6 11.6 11.8 12.4
units 6.5 7 7.1 7.1 7.8
uS/cm 1047 1713 657 1199 12460
0/000 nm nm nm nm 7
mg/| 2.09 62.8 <0.2 18.8 <0.2
mg/I 18 110 27.1 109 3900
mg/I <0.1 0.244 101 8.16 0.177
% sat 56 12 51 17 20
mg/| 6.41 0.199 <0.019 <0.019 <0.19

2431
RC8
26-Oct
JMcG
14:15

no

tubing
nm
nm
nm
nm
nm
nm
nm
nm
nm
nm
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Appendix F

Leachate Results
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Dungarvan Landfill W0032-02 Qrt 1 2016

Leachates
Parameters Units
LABORATORY NUMBER 2095

Lagoon

Sampling Location Marsh
Date sampled 29/03/2016 29-Mar
Sampled by JMcGarry IMcG
Time sampled 10:10
BOD mg/I <2
coD mg/| 24.9
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Dungarvan Landfill W0032-02 Annual 2016

Leachates

LABORATORY NUMBER 2255 2256
Lagoon

Sampling Location Marsh Interceptor
Date sampled 24/06/2016 24-Jun 24-Jun
Sampled by JMcGarry JMcG IMcG
Time sampled 14:40 14:45
Parameters Units
BOD mg/| <2 <5
COD,unfiltered mg/| 45.2 40.6
Ammonia Total (as N) mg/I 0.225 <0.2
Fluoride mg/I <0.5 <0.5
Metals ***
Sulphate mg/I <2 <2
Chloride( asCl) mg/| 69.5 92.2
Cyanide mg/I <0.05 <0.05
Phosphate(ortho)asP  mg/I 0.0392 <0.02
Total Oxidised Nitrogen mg/| <0.1 <0.1
Dissolved Oxygen % sat 212 81
VOC's @@@
@@@ See attached Certificate of Analysis for Individual compounds
HoHAk See attached Certificate of Analysis for Individual metals
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Dungarvan Landfill W0032-02 Qrt 3 2016

Leachates

LABORATORY NUMBER 2393
Lagoon

Sampling Location Marsh
Date sampled 19/09/2016 19-Sep
Sampled by JMcGarry IMcG
Time sampled 15:50
Parameters Units
BOD mg/I 9
COD mg/I 67.9
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Dungarvan Landfill W0032-02 Qrt 4 2016

Leachates

LABORATORY NUMBER 2432
Lagoon

Sampling Location Marsh
Date sampled 26/10/2016 26-Oct
Sampled by JMcGarry IMcG
Time sampled 14:45
Parameters Units
BOD mg/I 3
coD mg/| 30.4
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Appendix G

Meteorological Data
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to OO utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained

smd_pd:- Soil Moisture Deficits(mm) poorly drained
glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)

date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |[smd_md |smd_pd |glorad
01-Jan-16 9.6 1.8 -4.2 10.7 996.2 15 25 130 39 5.931 0.6 0.8 0] -10 -10 45
02-Jan-16 10.1 4.3 5.9 1.7 988.2 8 17 110 26 8.432 0.3 0.4 0] -1.4 -10 124
03-Jan-16 10.1 4.3 1.6 9.8 979.9 10.8 24 140 35 7.783 0.1 0.2 (0] -9.7 -10 304
04-Jan-16 9.4 5.6 4.8 1.2 969 6.2 11 220 16 7.272 0.2 0.3 (0] -1 -10 239
05-Jan-16 8.2 5.3 2.5 1.2 978.4 10.6 17 300 24 6.862 0.4 0.5 (0] -0.8 -10 267
06-Jan-16 10.1 2.5 -1.1 11.5 979 11.6 28 140 39 5.87 0.3 0.4 [0) -10 -10 188
07-Jan-16 9.9 2.8 1.2 5.5 978.5 11.3 24 290 35 5.739 0.1 0.1 0] -5.4 -10 388
08-Jan-16 7.8 3.6 1.4 20.1 984.8 7.3 17 200 29 5.686 0.3 0.3 0 -10 -10 260
09-Jan-16 7.1 2.2 -0.7 14.3 975.3 5.6 12 300 18 5.203 0.3 0.5 (0] -10 -10 83
10-Jan-16 5.6 1.9 -0.1 1.4 972.3 7.1 12 220 18 4.008 0.3 0.4 (0] -1.1 -10 269
11-Jan-16 6.4 0.2 -4.1 0.2 979.7 8.6 19 300 30 3.559 0.2 0.3 (0] (0] -9.5 299
12-Jan-16 6 -0.2 -0.1 [o) 998.6 15.6 29 290 42 3.003 0.6 0.8 0.7 0.7 -8.4 413
13-Jan-16 6.1 0.3 -2.9 1.4 1003.2 8.3 13 250 19 2.57 0.5 0.6 [0] -0.3 -8.9 137
14-Jan-16 5.3 -1.4 -4.4 0.2 1006 11 19 290 29 2.099 0.5 0.6 0.3 0.3 -8.2 401
15-Jan-16 5.4 0.8 -0.6 (o] 1018.2 11.7 21 290 28 1.921 0.7 0.8 0.9 0.9 -7.1 451
16-Jan-16 6.9 -0.3 -5.4 [e] 1021 4.7 10 300 13 2.514 0.3 0.4 1.2 1.2 -6.5 289
17-Jan-16 9.1 4.2 -1 4.9 1009.9 7.8 19 140 27 4.755 0.5 0.6 0] -3.3 -10 135
18-Jan-16 8.2 5.9 3 5.6 1002.1 7.9 18 150 28 6.287 0.4 0.5 0] -5.2 -10 84
19-Jan-16 9.1 3.1 2.1 [o) 1007.6 3.4 8 150 12 5.88 0.4 0.6 0.4 0.4 -9.1 265
20-Jan-16 7.4 2.1 -5.5 0.1 1007.9 7.6 16 140 23 3.377 0.6 0.7 0.9 0.9 -8.2 282
21-Jan-16 10.9 7.4 -1.8 10.4 1002.5 16.4 22 150 29 7.426 0.5 0.7 (0] -9.1 -10 49
22-Jan-16 11.2 8.4 9.1 12.8 1004.5 13.4 18 170 29 8.872 0.3 0.5 (0] -10 -10 409
23-Jan-16 11.3 8.6 6.8 6 1013.1 12.1 23 160 36 8.315 0.4 0.6 0] -5.6 -10 88
24-Jan-16 11.7 10.8 8.5 0.6 1009.2 14.5 18 190 29 10.07 0.4 0.6 0] -0.2 -9.7 100
25-Jan-16 11.7 6.1 10.3 0.5 1004.9 14.1 21 170 35 9.345 0.6 0.8 0.1 0.1 -9.2 277
26-Jan-16 11.3 9.2 3.1 13 999.3 20.3 26 210 45 9.185 0.6 1 (0] -10 -10 60
27-Jan-16 11.4 2.1 9.9 2.8 999.1 14.9 23 200 37 8.724 0.4 0.6 (0] -2.4 -10 329
28-Jan-16 10.7 2.4 0.2 0.6 1009.5 15.1 23 220 39 5.977 0.6 0.8 0] 0] -9.5 141
29-Jan-16 10.6 6.8 6.5 0.5 1003.6 16.1 27 220 46 8.698 0.7 0.9 0.2 0.2 -8.9 399
30-Jan-16 7 2.5 0.5 0.1 1002.2 10.4 18 260 28 4.944 0.7 0.9 0.7 0.7 -7.9 419
31-Jan-16 13.2 4.2 2.2 5 998.9 13 19 250 30 7.753 0.7 0.9 (0] -3.6 -10 264
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained

smd_pd:- Soil Moisture Deficits(mm) poorly drained

glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)
date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd_md |[smd_pd |glorad

01-Feb-16 11.6 6.6 9 0.4 1003.2 17.9 26 230 39 8.548 1.1 1.4 0.7 0.7 -8.8 536
02-Feb-16 7.7 1.2 18 230 30

03-Feb-16 8.8 1.3 18 27

04-Feb-16 12.5 8.2 0.1 1016.7 10.1 15 250 24 8.239 0.6 0.8 0.5 0.5 0.5 353
05-Feb-16 9.9 3 7.4 8.9 1004.6 13.2 20 200 36 7.588 0.5 0.7 0 -7.9 -7.9 104
06-Feb-16 9.5 3.9 -0.2 9 983.4 12.6 22 180 33 6.269 0.6 0.9 0 -8.4 -10 272
07-Feb-16 9.9 3.1 1.5 6.9 976.2 14.5 24 250 41 4.9 0.5 0.8 0 -6.4 -10 427
08-Feb-16 8.7 3.4 3.6 4.4 975.2 18.9 29 270 47 5.537 1 1.5 0 -3.4 -10 694
09-Feb-16 5.1 0.9 -0.7 2.1 983 13 21 290 34 3.324 0.6 0.9 0 -1.5 -10 528
10-Feb-16 7.9 1.6 -0.1 0.1 991.6 6.9 18 270 29 4.317 0.5 0.8 0.4 0.4 -9.1 1322
11-Feb-16 7.3 1.1 -3.8 1.5 991.3 2.4 8 350 13 4.056 0.3 0.6 0 -0.8 -9.8 855
12-Feb-16 7.5 2.7 -0.7 4.1 982.5 7.3 17 120 31 5.304 0.4 0.6 0 -3.7 -10 444
13-Feb-16 6.9 5 4.5 9.4 978 9.3 15 140 25 5.819 0.6 0.9 0 -8.8 -10 272
14-Feb-16 6.9 1.3 3.4 0.7 996.6 10.2 17 50 24 4.736 0.9 1.3 0.2 0.2 -9.3 727
15-Feb-16 6.7 -0.2 -1.8 0 1019.8 6.3 11 330 19 3.199 0.8 1.2 1 1 -8 1562,
16-Feb-16 8.7 3 -3.2 19.5 1016.1 14.9 21 200 35 4.957 0.7 1.1 0 -10 -10 263
17-Feb-16 8.9 0.7 3.5 12.5 1005.3 7.2 20 190 32 6.095 0.5 0.8 0 -10 -10 949
18-Feb-16 7.9 0 -2.5 0.1 1007.3 7.1 11 250 17 3.589 0.9 1.3 0.8 0.8 -8.7 1485
19-Feb-16 9.8 1.9 -0.2 1 1003.9 10.3 16 200 26 5.767 0.6 0.9 0.3 0.3 -8.7 624
20-Feb-16 12 7.1 5.3 0.9 1000.7 12 18 240 28 7.55 0.8 1.2 0.3 0.3 -8.3 350
21-Feb-16 11.4 7 8.9 0.7 1000.3 15.9 25 240 38 9.42 0.7 1.1 0.3 0.3 -7.9 645
22-Feb-16 8 2.4 3.7 0 1004.5 6.3 12 290 18 6.911 0.9 1.3 1.2 1.2 -6.6 1385
23-Feb-16 7.8 1.2 -2.1 0.1 1011 7.1 11 50 17 4.989 1 1.6 2.1 2.1 -5.4 1848
24-Feb-16 7.9 -0.3 -2.4 0 1012.3 6.3 9 340 13 4.213 1.1 1.5 3.1 3.1 -4 1039
25-Feb-16 7.3 -0.8 -4 0.9 1007.5 4.6 7 320 11 3.65 0.7 1 2.9 2.9 -4 548
26-Feb-16 6.9 3.1 1.2 11.7 998.7 8.8 14 100 23 4.765 0.7 0.9 0 -8.1 -10 186,
27-Feb-16 7 3.8 2.5 0.5 1004.5 8.4 12 40 21 5.008 1.2 1.6 0.7 0.7 -8.8 764
28-Feb-16 7.6 0.8 -0.8 0 1015.9 5.3 10 80 16 4.913 1 1.5 1.7 1.7 -7.3 1170
29-Feb-16 9.5 1.7 -4.5 8.4 1013.3 10 18 220 30 4.905 0.6 0.9 0 -6 -10 164
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 0O9utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained
smd_md:- Soil Moisture Deficits(mm) moderately drained
smd_pd:- Soil Moisture Deficits(mm) poorly drained

glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)
date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |[smd_md |smd_pd |glorad
01-Mar-16 12.4 2.8 4.2 7.3 1001.9 15.5 22 260 35 8.354 1 1.6 (0] -6.3 -10 847
02-Mar-16 9.4 1.5 0.7 8.2 996.8 19 29 250 44 5.256 1.4 2.3 (0] -6.8 -10 999
03-Mar-16 8.6 0.8 3.4 3.5 996 10.3 21 280 31 5.588 0.6 1 (0] -2.9 -10 536
04-Mar-16 6.3 -0.1 -1.3 1.3 989.2 12.2 20 350 31 3.549 0.8 1.2 (0] -0.5 -10 544
05-Mar-16 8.4 1.8 1.4 (o] 1000 10.6 16 320 26 4.681 1.5 2.1 1.5 1.5 -8 1199
06-Mar-16 5.5 -1.5 -4.9 0.8 1001.6 5.6 10 270 13 3.708 0.7 1 1.4 1.4 -7.7 651
07-Mar-16 9.4 1.2 -0.4 0.1 1005.7 8.2 15 290 24 4.73 1.1 1.6 2.4 2.4 -6.3 904
08-Mar-16 9.8 3.8 2.6 8.7 998.9 7.2 14 290 21 6.632 1 1.4 (0] -5.3 -10 830
09-Mar-16 9.9 3.7 2.3 0.8 999.4 15.1 23 320 38 5.964 1.7 2.7 0.9 0.9 -8.6 1319
10-Mar-16 10.9 2.9 -0.7 (o] 1014 5.8 12 320 18 6.425 1.2 1.7 2.1 2.1 -6.9 1174
11-Mar-16 10.3 7.3 -0.5 0.5 1018.6 6.5 10 200 15 7.927 0.8 1.1 2.4 2.4 -6.3 443
12-Mar-16 12 8.5 8.3 0.1 1021.1 5.1 9 210 14 9.172 0.8 1.1 3.1 3.1 -5.3 525
13-Mar-16 10.9 6.6 7.3 (o] 1025.7 3.8 9 40 14 9.538 0.9 1.2 3.9 3.9 -4.2 756
14-Mar-16 8.8 5.4 1.6 0.2 1024.2 7.9 14 50| 19 8.035 1.3 2 5 5 -2.9 1485
15-Mar-16 9.7 4.3 2.1 (o] 1023.6 8.2 12 50| 18 7.301 1.5 2.1 6.4 6.4 -1.2 1232
16-Mar-16 9.4 5.5 2.9 0.1 1023.7 8.9 17 40 24 7.665 0.9 1.3 7.1 7.1 -0.4 656
17-Mar-16 8.1 1.4 1.2 (o] 1023.5 5.7 10 100 17 7.113 1.2 1.7 8.2 8.2 0.8 1251
18-Mar-16 7.9 1 -1.5 (o] 1021 8.8 15 20 24 6.736 1.1 1.9 9.2 9.2 1.9 1481
19-Mar-16 7.1 5.4 4.3 (o] 1020.7 9.4 14 30| 21 7.138 1 1.4 10.2 10.2 2.9 333
20-Mar-16 7.7 2 4.7 (o] 1019.9 4.9 9 40 15 7.111 0.8 1.1 10.9 10.9 3.7 492
21-Mar-16 8.1 1.7 -1.9 (o] 1016.9 4.7 7 320 11 6.261 0.9 1.2 11.7 11.7 4.6 643
22-Mar-16 8 4.5 1.7 [¢] 1012 2.9 5 330 7 7.089 0.8 1.1 12.4 12.4 5.4 361
23-Mar-16 10.6 5 4 0.1 1008.6 5.5 12 210 19 8.185 1.3 1.9 13.5 13.5 6.6 1000
24-Mar-16 11 5.6 4.2 3.1 1003.1 10.5 18 210 29 8.111 0.8 1.2 11.1 11.1 4.4 348
25-Mar-16 10.7 4 0.5 (o] 1000.8 12.2 21 200 35 7.758 1.4 2.3 12.4 12.4 5.8 1316
26-Mar-16 9.7 5.4 7.7 11.6 986.6 16 24 210 36 8.315 0.8 1.4 1.5 1.5 -5 477,
27-Mar-16 9.5 3.5 2.4 4.5 979.7 12.9 23 220 40 7.066 1.4 2.3 (0] -1.6 -7.8 1110
28-Mar-16 9.9 2.2 0.2 (o] 981.7 9.3 16 280 22 6.823 1.6 2.4 1.6 1.6 -5.8 1317
29-Mar-16 7.9 2.2 0.9 3.8 991.4 8.5 17 220 26 6.015 1.2 1.8 (0] -1 -8.1 930
30-Mar-16 11.1 1.8 -1.5 (o] 1000.5 7.4 14 220 20 5.962 1.7 2.4 1.7 1.7 -6 1321
31-Mar-16 11.1 2.4 -0.1 (o] 1008.9 7.2 13 230 20 6.903 2 2.8 3.6 3.6 -3.8 1616

107




Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained
smd_pd:- Soil Moisture Deficits(mm) poorly drained

glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)
date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd md |smd pd |glorad
01-Apr-16 9.1 6.7 0.8 12.4 1003.9 14.8 23 170 35 7.544 0.8 1.3 (0] -8 -10 260
02-Apr-16 9.1 6.3 7.4 21.9 998.2 9.4 19 160 29 8.303 0.6 1 (0] -10 -10 306
03-Apr-16 10.7 6.4 5.7 9 993.9 10 18 160 25 8.063 0.8 1.3 [o] -8.2 -10 450
04-Apr-16 11.7 6.3 4.1 7.2 994.6 4.3 11 250 18 9.62 1.4 2 [o] -5.8 -10 1187
05-Apr-16 11.5 3.2 0.2 0.6 1000.1 8.3 14 230 22 8.925 1.7 2.6 1.1 1.1 -8.4 1575
06-Apr-16 9.3 3.8 4 2.4 1000.1 14.4 24 310 38 8.355 1.4 2.6 0.1 0.1 -9 1636
07-Apr-16 12.3 3.6 2.5 0.1 1005.6 11.7 19 310 28 7.547 2 3.1 1.9 1.9 -6.7 1593
08-Apr-16 8.6 2.9 1 7.5 1002.7 8.7 17 300 25 7.117 0.8 1.3 (0] -4.8 -10 579
09-Apr-16 7.9 1 -0.8 (0] 994.2 6.1 11 180 17 7.288 2 3 2 2 -7.5 2040
10-Apr-16 10.1 2.5 -3.5 6.5 993.3 13.2 21 100 37 6.434 1.3 1.9 [o] -3.2 -10 425
11-Apr-16 9.9 5.9 5.3 0.8 997.4 6.4 12 90 19 8.413 0.9 1.2 0.1 0.1 -9.4 547
12-Apr-16 12 3 -1.7 0.1 998.5 4.8 11 190 14 9.789 2 3 2 2 -7 2014
13-Apr-16 12.1 2.7 0.8 3.4 1000.3 5.1 8 130 13 10.177 1.5 2.2 0.1 0.1 -8.5 1389
14-Apr-16 10.9 7.5 7 3.4 1000.1 9.5 16 40 24 10.658 1.7 2.7 (0] -1.6 -9.8 1537
15-Apr-16 11.5 2.6 5.8 1.8 996.4 7.8 13 310 20 9.417 1.6 2.2 (0] -0.2 -9.5 846
16-Apr-16 9.8 1.4 -0.4 o] 1002.1 7.8 15 340 25 8.213 2.2 3.2 2.2 2.2 -6.9 1856
17-Apr-16 9.2 1.1 -1.5 o] 1010.2 6.4 12 220 18 7.657 1.6 2.3 3.7 3.7 -5 1225
18-Apr-16 11.6 6.8 6 o] 1015.9 8.2 15 230 22 8.94 1.8 2.5 5.4 5.4 -3 1006
19-Apr-16 11.3 5.2 1.3 o] 1020.6 6.5 11 50 16 10.434 2.3 3.4 7.6 7.6 -0.5 2094
20-Apr-16 12.2 4.1 1.3 (0] 1020 9.3 17 40 26 10.809 2.4 3.8 9.8 9.8 1.9 2261
21-Apr-16 11.5 7.7 5.9 (0] 1015.9 9.9 14 50 20 9.917 1.9 2.7 11.6 11.6 3.8 938
22-Apr-16 9.9 5.7 7.8 (0] 1014.3 8.5 13 40 20 9.773 1.4 1.9 12.8 12.8 5.2 740
23-Apr-16 11.1 3.4 1.8 o] 1016.2 5.4 10 350 17 9.696 2 2.9 14.6 14.6 7.2 1631
24-Apr-16 11.8 3.8 -0.6 o] 1015.2 7.8 11 330 18 10.172 2 2.9 16.3 16.3 9.2 1442
25-Apr-16 13.9 3.7 5.1 0.1 1009.1 9.6 15 300 23 11.055 2.7 3.8 18.5 18.5 11.8 1558
26-Apr-16 10.1 2 -0.9 0.3 1008.2 10.5 19 320 32 9.692 2.8 4.3 20.5 20.5 14.2 2279
27-Apr-16 10 0.8 -1.6 0.2 1008.5 7.7 16 310 27 9.366 2.3 3.4 22.2 22.2 16.2 1908;
28-Apr-16 12.2 1.6 -2.1 1.1 1005.1 12 22 250 31 8.182 2.1 3.1 22.7 22.7 17.1 1271
29-Apr-16 10.6 1.3 -0.6 0.2 1006.8 10.4 19 290 28 8.333 2.4 3.7 24.4 24.4 19.1 1812
30-Apr-16 11 2.1 -0.9 0 1014.4 8.4 15 210 23 8.482 1.8 2.6 25.8 25.8 20.7 1297
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)
mintp: - Minimum Air Temperature (C)

gmin: - 0O9utc Grass Minimum Temperature (C)

ddhm: - Wind Direction at max 10 min mean (deg)
- Highest Gust (kt)
- Potential Evapotranspiration (mm)

hg:
pe:

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

soil: - Mean 10cm soil temperature (C) smd_md:- Soil Moisture Deficits(mm) moderately drained

cbl: - Mean CBL Pressure (hpa) smd_pd:- Soil Moisture Deficits(mm) poorly drained

wdsp: - Mean Wind Speed (kt) glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)

date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd_md |smd_pd |glorad
01-May-16 12.1 8.3 5.8 4 1013.7 11.6 16 220 24 10.183 1.1 1.7 22.6 22.6 17.7 677
02-May-16| 13.2 5.1 8.5 3.9 1010.9 12.6 22 260 35 11.298 2.3 3.9 20.6 20.6 15.9 2026
03-May-16| 12.1 4.4 2.1 [¢] 1017.5 8.4 15 240 21 9.972 2.1 3.2 22.3 22.3 17.9 1568
04-May-16 11.9 7.5 3.4 [o] 1014.8 10.6 17 190 26 10.805 1.8 2.9 23.8 23.8 19.6 1387
05-May-16 14.3 7 6.1 1.8 1010.1 5.4 9 150 13 12.765 2.4 3.3 23.8 23.8 19.9 1782
06-May-16| 14.5 7.2 3.3 (o] 1004.2 10.1 15 40 23 12.952 3.1 4.5 26.2 26.2 22.7 2111
07-May-16| 12.8 8.3 7.9 8.3 998.1 8 13 50 20 11.78 1.4 1.9 19 19 15.6 684
08-May-16 16.9 10.2 10.4 [o] 996.6 6 12 50 18 14.052 2.5 3.5 21.1 21.1 18 1704
09-May-16 14.4 12.1 9.5 15.9 999.2 6.4 10 50 18 12.948 1.4 1.8 6.3 6.3 3.3 518|
10-May-16 13.4 11.6 11.8 7.7 999.1 5.3 11 50 17 13.12 0.8 1.1 (0] -0.7 -3.5 396
11-May-16 15.6 11.4 11.5 0.3 997.3 6.8 11 30 18 13.575 1.4 2 1.1 1.1 -2.3 785
12-May-16 18.2 11.5 10.8 0.9 999.1 10 15 40 23 15.12 3.1 4.6 3.3 3.3 0.1 2168|
13-May-16 16.4 9.5 8.6 [o] 1005.8 9.1 13 50 21 15.665 3.4 5.1 6.6 6.6 3.5 2613
14-May-16) 11 4.5 6.7 (o] 1013.4 7.8 14 50 20 15.138 2.6 4.2 9.1 9.1 6.1 2603
15-May-16 14.1 4.4 -0.8 (o] 1016.2 5 8 270 13 14.627 2.4 3.4 11.3 11.3 8.5 1796
16-May-16 14.9 9.1 9.5 [o] 1013.8 5.8 13 220 18 16.597 2.9 4.2 13.9 13.9 11.4 2365
17-May-16 13.1 9.8 7.8 1.4 10 17 210 26 14.003 1.1 1.8 13.5 13.5 11.1 787
18-May-16 15.6 8.1 6.5 3.2 998.3 7.1 15 320 22 14.057 2.8 4 12.7 12.7 10.7 1885
19-May-16 14.5 7.6 5.5 5.9 1001.7 9.4 15 230 25 12.72 1.5 2.3 8.1 8.1 6.3 1016,
20-May-16 13.3 9.9 8.1 8.8 1000.4 10.5 17 200 27 12.653 1.4 2.2 0.6 0.6 -1.1 898
21-May-16 14.2 9 10.5 0.5 995.1 11.6 17 210 26 13.955 2.5 4.3 2.6 2.6 0.9 2313
22-May-16 14.7 6.7 1.6 6.2 1003.1 6.9 12 290 17 13.073 2.5 3.7 (0] -1.1 -2.8 1912
23-May-16 13.9 6 3.7 (o] 1012.7 5.7 11 300 17 12.983 2.7 3.9 2.7 2.7 0.1 2063
24-May-16 14.1 5.7 0.9 [o] 1013.9 8.6 14 50 21 14.132 3.1 4.8 5.7 5.7 3.1 2779
25-May-16 11.7 8.4 5.9 [o] 1012.1 9.6 14 40 22 14.285 2.7 4.1 8.2 8.2 5.8 2085
26-May-16 13 7.3 7.5 (o] 1009.7 4.5 6 50 10 14.505 2.1 2.9 10.1 10.1 7.9 1448
27-May-16 13.9 7.2 3.3 1.3 1009.3 6.1 9 50 14 13.545 1.7 2.4 10.3 10.3 8.2 1169
28-May-16 16.8 8.5 5.8 [o] 1008.1 4.7 7 50 11 16.42 3.2 4.4 13.2 13.2 11.4 2398|
29-May-16 17 9.6 6.2 0.2 1009.2 6 11 40 16 17.788 3.5 5 16.1 16.1 14.6 2653
30-May-16 17.9 10.3 7.2 (o] 1014.1 7 13 50 18 17.985 3.7 5.3 19.2 19.2 18.1 2629
31-May-16 18.8 11.3 7.8 [¢] 1017.7 5.9 10 320 15 19.335 4.1 5.7 22.6 22.6 21.9 2863
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained

cbl: - Mean CBL Pressure (hpa) smd_pd:- Soil Moisture Deficits(mm) poorly drained

wdsp: - Mean Wind Speed (kt) glorad:- Global Radiation (J/cm sq.)

hm: - Highest ten minute mean wind speed (kt) ind: - Indicator (i)

date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd_md [smd_pd |glorad
01-Jun-16 17.1 10.9 8.9 0 1019.4 10.4 17 50 27 19.158 3.7 5.8 25.5 25.5 25.1 2962
02-Jun-16 14.8 9.5 9.1 (o] 1015.8 9.5 15 50 22 18.368 3.8 5.9 28.5 28.5 28.4 3035
03-Jun-16 16.9 7.7 5.3 0 1011.4 4.8 8 [0} 11 18.79 3.6 5.1 31.2 31.2 31.4 2764
04-Jun-16 18.1 9.9 5.8 0 1011.4 5.6 9 50 14 19.818 3.8 5.2 33.9 33.9 34.3 2662
05-Jun-16 19.1 12.9 12.8 (o] 1012.7 3.5 7 70 11 20.7 3.1 4.1 36 36 36.7 1974
06-Jun-16 18.5 13 9.8 9.3 1013.2 4 10 150 13 19.105 2.1 2.8 28.1 28.1 28.9 1273
07-Jun-16 20.2 14.2 14 0.1 1015.8 6.4 11 220 16 19.275 3.5 4.8 30.6 30.6 31.6 2230
08-Jun-16 20.3 11.4 11.1 (o] 1017 4.1 9 250 13 20.673 3.4 4.6 33 33 34.3 2358
09-Jun-16 18 11.7 12.8 0.1 1012.3 3.5 7 180 11 20.01 2.3 3.1 34.6 34.6 35.9 1494
10-Jun-16 17.6 13.6 12.6 0.7 1005.9 3.3 10 [0) 21 19.003 1.9 2.5 35.2 35.2 36.7 1096
11-Jun-16 19 13.2 12.5 5.8 1001.1 6.1 14 200 21 19.545 2.8 3.8 31.3 31.3 32.9 1733
12-Jun-16 19 13 13.1 7.2 998.1 7.5 15 240 23 18.433 2.5 3.5 25.9 25.9 27.6 1490
13-Jun-16 18.8 11.8 11.6 4.8 994.9 6.8 13 220 19 17.52 2.3 3.2 22.8 22.8 24.7 1390
14-Jun-16 17.3 12.5 11.8 9.2 989.2 8.4 14 290 22 16.755 2.1 2.9 15.3 15.3 17.3 1108,
15-Jun-16 17.5 11 11.7 3 990.8 4.6 10 [0} 15 17.632 2.7 3.8 14.6 14.6 16.8 1896
16-Jun-16 16.3 10.6 7.5 0.2 997.2 8.5 14 320 21 16.29 2.4 3.4 16.5 16.5 18.8 1511
17-Jun-16 16.3 10 8.3 (o] 1005.5 9.2 15 340 25 15.682 3 4.2 19 19 21.5 1789
18-Jun-16 16.4 9.9 7.6 0.8 1013.4 6.6 13 240 19 16.36 2.5 3.5 20.2 20.2 22.9 1700
19-Jun-16 15.7 13.1 12.9 8.3 1010 11.7 18 200 30 16.153 0.9 1.5 12.6 12.6 15.4 544
20-Jun-16 19.3 13.2 13.2 1.6 1004.7 7.8 15 290 26 17.68 3.4 4.8 14 14 17 2143
21-Jun-16 17.2 12.2 10.3 0 1007.5 8.2 15 210 24 17.485 2.9 4.3 16.6 16.6 19.7 1983
22-Jun-16 17.9 11.6 8.9 0.1 1008.7 8.4 14 190 20 18.15 3.3 5 19.3 19.3 22.6 2496
23-Jun-16 17.4 9.7 5.7 0 1009 8.9 15 230 24 18.202 3.2 4.9 21.9 21.9 25.4 2444
24-Jun-16 17.1 11.6 9.6 5.6 1009.4 8.5 15 240 24 16.81 2.5 3.7 18.4 18.4 21.9 1638|
25-Jun-16 17.1 11.8 10.3 0.1 1012.5 9.4 15 290 26 15.89 2.5 3.5 20.3 20.3 24 1415
26-Jun-16 19.1 11.7 10 1.2 1011 8.3 17 290 25 16.167 2 2.7 20.8 20.8 24.5 998
27-Jun-16 17.1 11.4 9.7 0 1011.9 7.5 14 220 22 17.22 3.1 4.4 23.3 23.3 27.2 1944
28-Jun-16 16.3 10.5 7.8 19.8 1006 5.6 11 170 18 15.083 1.9 2.5 5 5 8.9 929
29-Jun-16 19.1 10.2 9.4 13.2 997.7 10.3 16 200 26 15.682 2.8 4.1 [0} -5.6 -1.5 1673
30-Jun-16 13.9 9.2 7.3 2.4 999.1 7.9 14 230 24 14.14 1.2 1.8 0 -1.2 -2.6 736
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained
smd_pd:- Soil Moisture Deficits(mm) poorly drained

glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)
date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd_md |smd_pd |glorad
01-Jul-16 15.8 9.1 8.6 3 1000.4 9.3 17 240 27 15.35 2.9 4.4 [o] -0.1 -2.5 2180
02-Jul-16 16.6 8.7 6.5 0.4 1005.2 9.2 16 250 25 15.19 3.1 4.7 2.7 2.7 0.3 2275
03-Jul-16 16.9 9.9 6.2 (o] 1010.1 7.6 12 220 18 16.938 3.6 5.2 6.2 6.2 3.9 2575
04-Jul-16 16.2 10.7 7.2 0.5 1007.8 9.8 20 220 31 16.25 2 3.2 7.6 7.6 5.4 1550
05-Jul-16 16.4 9.3 5.6 [¢] 1012.5 6.7 11 320 18 16.595 2.5 3.5 9.9 9.9 7.9 1601
06-Jul-16 15.4 11.8 10.3 0.5 1012.9 7.9 12 200 20 16.505 1.3 2 10.6 10.6 8.7 862
07-Jul-16 17.6 13.9 13.8 4.3 1008.1 9.3 15 220 24 17.698 2 3.1 8.2 8.2 6.5 1448
08-Jul-16 19.3 13.4 13 0.7 1007.1 10.1 14 220 24 17.812 2.4 3.6 9.7 9.7 8.2 1481
09-Jul-16 16.3 14.4 14.6 12.9 1003.9 12.4 17 200 30 16.98 0.9 1.4 [¢] -2.4 -3.9 536
10-Jul-16 16.2 13.4 13.3 0.7 995.7 13.1 18 220 32 16.425 1.5 2.4 0.8 0.8 -2.9 926
11-Jul-16 17.4 12.5 12.6 (o] 999.2 9.6 14 250 23 16.228 2.4 3.3 3.1 3.1 -0.4] 1252
12-Jul-16 16.7 10.1 7.8 0.9 1007.6 7 14 230 20 16.003 2.5 3.5 4.7 4.7 1.3 1553
13-Jul-16 17.8 9.7 7.5 [o] 1014.1 8.7 15 300 21 16.622 3 4.3 7.6 7.6 4.3 1826
14-Jul-16 17.1 8.6 4.4 0.8 1018.5 7.2 13 300 19 17.47 2.9 4.2 9.5 9.5 6.4 2060
15-Jul-16 16.2 12.1 10.8 3.7 1016.9 12.1 16 220 24 16.988 1.4 2.3 7.1 7.1 4.1 1031
16-Jul-16 18.5 14.1 14.1 [¢] 1016 7.4 14 230 21 17.943 2 2.8 8.9 8.9 6.1 1304
17-Jul-16 21.3 14.4 13.1 (o] 1015.1 5.7 11 220 15 20.263 2.9 4 11.6 11.6 9 1884
18-Jul-16 21.4 13.2 11.5 (o] 1013.1 4.6 8 160 13 22.147 3.9 5.4 15.1 15.1 12.9 2758|
19-Jul-16 22.4 14.3 11 0.1 1006.4 5.8 10 210 15 23.057 3.8 5.3 18.3 18.3 16.5 2563,
20-Jul-16 20.8 14.8 14.7 0.3 1003.5 7.9 12 240 18 21.833 2.9 3.9 20.3 20.3 18.9 1627
21-Jul-16 19.3 14.8 13 2.5 1007.4 8.9 14 190 23 20.89 2.5 3.6 19.8 19.8 18.6 1549
22-Jul-16 20 15.1 15.3 3.4 1010.6 5.6 10 170 16 20.693 3 4 18.9 18.9 17.9 1793
23-Jul-16 17.5 13.8 12.2 0.6 1012.3 5.7 11 220 18 19.142 1.7 2.3 19.7 19.7 18.8 1017
24-Jul-16 19.4 12.8 10.5 2.4 1009.5 6.6 16 220 23 18.998 2.5 3.5 19.3 19.3 18.7 1598|
25-Jul-16 17.8 11 7.5 (o] 1012.2 5.7 11 230 16 18.005 2 2.8 21 21 20.6 1188|
26-Jul-16 17.1 13.8 11 1.1 1010.3 9.4 14 210 24 18.36 1.6 2.4 21.2 21.2 20.9 943
27-Jul-16 18.5 13.7 13.6 0.7 1008.8 6.7 12 320 17 18.958 2.4 3.3 22.4 22.4 22.3 1417
28-Jul-16 20.2 14.5 13.5 1.4 1005.5 8.8 14 230 22 20.052 2.9 4.3 23.3 23.3 23.5 1960
29-Jul-16 16.5 13 12.7 3.2 1005.1 5.1 11 270 16 18.345 1.2 1.7 21.1 21.1 21.4 651
30-Jul-16 18.3 12.5 11.2 [o] 1008.7 5 9 300 13 18.025 2.3 3 23 23 23.4 1243
31-Jul-16 17.4 11.6 9 [¢] 1011.3 6.1 12 280 18 18.465 2.6 3.6 25 25 25.6 1644
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained
smd_pd:- Soil Moisture Deficits(mm) poorly drained

glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)
date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd_md [smd_pd |glorad
01-Aug-16 16.4 12.4 11.2 12.6 1006 5.5 12 150 17 17.478 1 1.3 13.2 13.2 13.9 418
02-Aug-16 19.6 14.9 15 0.4 999.2 8.3 16 220 23 18.88 2.1 3.1 14.6 14.6 15.5 1420
03-Aug-16 18.4 13.7 12.6 0.1 996.6 13.3 20 210 34 18.095 2.5 4 16.7 16.7 17.8 1824
04-Aug-16 19.3 13.6 12.2 0.3 1003.8 9.2 14 250 20 18.142 2.5 3.5 18.5 18.5 19.8 1431
05-Aug-16 18.4 13.3 12 [¢] 1013 7.9 15 230 22 19.505 3 4.4 21.1 21.1 22.5 2198
06-Aug-16 18.5 11.7 7.4 0.7 1016.5 9.3 15 220 27 19.013 1.9 2.9 21.9 21.9 23.4 1457
07-Aug-16 18.5 12.1 12 0.1 1013.9 11.7 20 230 31 19.475 3 4.7 24.2 24.2 26 2286
08-Aug-16 18.8 10.9 8.3 [o] 1017.6 7.7 13 320 21 17.685 3.2 4.4 26.7 26.7 28.6 1893
09-Aug-16 17.5 9.3 3.2 0 1022 7.7 14 320 19 16.845 2.7 3.7 28.7 28.7 30.8 1508
10-Aug-16 16.8 10.9 8 [o] 1019.8 8 16 270 24 16.388 1.8 2.4 30 30 32.3 860
11-Aug-16 22.9 11.5 8.5 [¢] 1017 8.3 18 270 24 17.812 3.4 4.6 32.5 32.5 34.9 1995
12-Aug-16 18.1 10.6 6.1 [o] 1015 11.1 20 220 33 17.177 1.8 2.7 33.7 33.7 36.2 1156
13-Aug-16 18 11.7 8.6 [¢] 1015.7 6.8 14 240 21 17.538 1.9 2.6 35 35 37.6 1155
14-Aug-16 17.5 11.2 12 [o] 1018.8 3.6 8 300 12 17.638 1.8 2.4 36.3 36.3 38.9 1021
15-Aug-16 21.3 10.6 5.5 0.1 1015 6.1 13 150 17 18.093 3.2 4.5 38.3 38.3 41.1 2339
16-Aug-16 20.6 12.8 7.1 0.2 1009.1 6 13 140 18 18.833 3 4.2 40.1 40.1 43 2099
17-Aug-16 17.3 15 11 2.4 1005.1 4.7 9 120 15 17.728 1.3 1.7 38.5 38.5 41.4 578
18-Aug-16 19.6 14 13.8 0.4 1001.3 4.5 8 160 13 18.443 2.4 3.2 39.6 39.6 42.7 1487
19-Aug-16 19 13.2 12.7 20 992.3 14.2 21 140 30 17.54 1.8 3 20.8 20.8 23.9 1395
20-Aug-16 18.1 14.3 13.7 4.7 993.7 15.3 21 220 37 16.442 1.9 3 17.7 17.7 20.8 1108|
21-Aug-16 16.1 12.7 10.5 2 1005.8 12.1 18 220 30 15.562 1.1 1.7 16.6 16.6 19.8 540
22-Aug-16 20 13.9 15.2 11.3 1011 9 18 220 26 17.44 2 3 7.1 7.1 10.4 1437
23-Aug-16 18.5 13.8 13.7 1.1 1012.8 5 10 180 15 17.465 1.5 2 7.3 7.3 10.8 843
24-Aug-16 19.2 10.4 5.1 0 1013.3 3.7 7 110 12 17.562 2.9 3.9 10 10 13.6 2175
25-Aug-16 18.5 10.7 7.6 [¢] 1009.6 5 9 240 14 16.968 2.1 2.8 11.9 11.9 15.7 1280,
26-Aug-16 18.3 11.4 8 0.2 1009.8 7.9 14 220 22 16.53 2.3 3.4 13.8 13.8 17.7 1801
27-Aug-16 17.4 11.9 7.3 0.2 1007 5.9 11 40 18 16.948 1.9 2.7 15.3 15.3 19.2 1448
28-Aug-16 19.6 13.6 11.5 [0} 1007.6 4.6 9 350 15 17.675 2.1 2.8 17.1 17.1 21.1 1305
29-Aug-16 19.4 10.9 6.5 [¢] 1014.8 6.6 13 210 19 17.568 2.5 3.5 19.1 19.1 23.3 1927
30-Aug-16 18.6 15.2 13.6 [o] 1013.2 9.3 15 190 22 17.722 1.8 2.4 20.6 20.6 24.8 935
31-Aug-16 18.4 11.5 9 5.1 1012.3 7 11 190 19 17.13 1.8 2.6 17 17 21.3 1228
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained
smd_pd:- Soil Moisture Deficits(mm) poorly drained

glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)
date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd_md |smd_pd |glorad
01-Sep-16 16.6 9.1 5.7 3.6 1012.7 9.4 16 190 26 15.51 1.3 2.1 14.5 14.5 18.8 1037
02-Sep-16 18.2 13.3 12.7 0.1 1009.1 7.4 14 210 23 16.5 1.9 2.7 16 16 20.4 1337
03-Sep-16 17.2 13.7 11.2 30.9 1002.9 11.2 19 230 31 15.743 0.8 1.2 [¢] -10 -9.8 382
04-Sep-16 17.4 13.1 12.3 5.2 1003.5 8.1 15 150 22 15.907 1.5 2.1 [¢] -3.7 -10 844
05-Sep-16 18.1 14.4 13 0.9 1007.8 10.6 17 220 25 16.905 1.1 1.8 0.2 0.2 -9.3 842
06-Sep-16 19.6 16 16 0.6 1013.2 6.9 12 180 19 17.472 1.1 1.6 0.7 0.7 -8.3 634
07-Sep-16 20.2 15.1 15.7 1.6 1005.7 7.7 15 140 21 17.903 1.5 2.1 0.6 0.6 -8 905
08-Sep-16 16.9 13.7 12.9 4.4 999.8 11.3 16 180 28 16.695 1.5 2.3 [o] -2.3 -10 1066
09-Sep-16 16.9 11.3 12.3 15.6 998.4 11.6 21 190 34 15.855 0.8 1.2 [o] -10 -10 367
10-Sep-16 16.9 10.3 9.4 (0] 1004.8 5.8 11 220 19 15.257 1.9 2.6 1.9 1.9 -7.6 1318
11-Sep-16 17.4 11.8 9.4 1.6 1001.9 13.3 21 180 35 15.262 1.7 2.8 2 2 -7.1 1457
12-Sep-16 17.9 15.4 14.7 10.2 997.2 12.3 20 170 32 16.455 0.6 0.9 [¢] -7.6 -10 314
13-Sep-16 16.4 12.2 11.9 2.2 1003.3 7.3 12 340 18 16.108 1.1 1.5 [¢] -1.1 -10 600
14-Sep-16 20.7 13.1 12.8 0.4 1003.9 8 14 50 23 16.64 2.2 3.1 1.8 1.8 -7.7 1504
15-Sep-16 18.2 12.5 10.6 0.1 1005.5 5.9 14 290 19 16.875 1.7 2.3 3.4 3.4 -5.7 1250
16-Sep-16 17.4 10.3 9.1 o] 1012 8.5 14 290 22 15.575 2 2.7 5.3 5.3 -3.5 1266
17-Sep-16 16.9 10| 9.3 [o] 1016.8 4.7 11 290 16 15.425 1.6 2.2 6.8 6.8 -1.7 1125
18-Sep-16 15.7 10.2 8.2 2.5 1014.2 6.3 12 210 21 15.075 0.7 1 5 5 -3.4 432
19-Sep-16 15.2 9.9 9.9 0.1 1017.2 6.5 12 350 19 14.783 1.5 2.1 6.3 6.3 -1.8 975
20-Sep-16 16 10.5 9.3 (0] 1013.2 3.4 7 120 12 14.845 1.6 2.2 7.8 7.8 -0.1 940
21-Sep-16 16.1 9.4 5.9 11.7 1007.3 8.2 15 190 23 14.195 1.2 1.7 0 -2.7 -10 636
22-Sep-16 15.9 6.4 1.9 0.1 1010.5 7.5 14 200 22 13.1 1.6 2.3 1.5 1.5 -8 1263
23-Sep-16 16.6 8.5 3.3 0.2 1009 11.5 20 200 33 13.347 1.2 2 2.5 2.5 -6.6 1146
24-Sep-16 16.5 13 12.2 6.8 1000.3 14.6 20 180 32 14.797 0.9 1.2 [o] -3.4 -10 160
25-Sep-16 15.1 9.8 7 (0] 1003 9.5 18 230 29 13.483 1.8 2.6 1.8 1.8 -7.7 1479
26-Sep-16 15.3 11.2 8.6 10.1 1007.7 6.8 16 140 24 14.02 1 1.4 [¢] -7.4 -10 729
27-Sep-16 18.9 12.8 13.7 0.6 1010.8 9.4 14 260 22 15.257 1.7 2.5 1.1 1.1 -8.4 1299
28-Sep-16 16.2 12.6 11.2 0.9 1011.3 14.3 20 220 33 15.062 0.7 1.2 1 1 -8.1 400
29-Sep-16 16.2 9.1 10 0.1 1005.8 9.4 17 270 24 14.212 1.3 2 2.1 2.1 -6.5 1255
30-Sep-16 14.3 8.7 5.6 1.1 1001.1 6 11 230 17 12.845 1.4 1.9 2.4 2.4 -5.9 1091
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)

ddhm: - Wind Direction at max 10 min mean (deg)
- Highest Gust (kt)
- Potential Evapotranspiration (mm)

hg:
pe:

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

soil: - Mean 10cm soil temperature (C) smd_md:- Soil Moisture Deficits(mm) moderately drained

cbl: - Mean CBL Pressure (hpa) smd_pd:- Soil Moisture Deficits(mm) poorly drained

wdsp: - Mean Wind Speed (kt) glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)

date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |smd_md |smd_pd |glorad
01-Oct-16 13.9 8.5 4.8 9.3 1001.3 7.9 15 320 24 12.903 1.4 2 0 -5.5 -10 1030
02-Oct-16 15.4 6.5 3.5 0.1 1010.2 6.7 11 160 18 12.505 1.4 2 1.3 1.3 -8.2 1271
03-Oct-16 16.8 13.4 8.8 [e] 1015.3 14.3 22 150 31 13.548 1.9 2.6 3.2 3.2 -5.9 1092
04-Oct-16 16.1 13.1 11 [¢] 1018.1 10.1 16 140 22 13.745 1.2 1.6 4.4 4.4 -4.3 554
05-Oct-16 15.9 11.6 10.4 [e] 1019 8.7 14 110 21 13.682 1.5 2 5.9 5.9 -2.6 827
06-Oct-16 13.5 10.7 6.2 o] 1016.7 9.4 15 110 24 12.55 1.7 2.3 7.5 7.5 -0.7 1071
07-Oct-16 13.3 9.5 5.4 5.2 1015.2 6.4 11 110 18 12.25 0.8 1.1 3.1 3.1 -5 310
08-Oct-16 15.9 11.4 10.3 0.1 1020.1 2.7 5 70 8 13.493 0.9 1.2 3.9 3.9 -4 712
09-Oct-16 15 8.7 9.9 o] 1022.7 4.8 9 60 12 13.73 1 1.4 4.9 4.9 -2.8 868
10-Oct-16 14.1 7.9 3.9 o] 1019.9 5.2 9 60 14 12.863 1.1 1.6 5.9 5.9 -1.5 939
11-Oct-16 12.4 10.2 4.5 o) 1015.5 7.8 13 90 19 11.898 1.2 1.6 7.1 7.1 -0.2 741
12-Oct-16 14.1 10.3 6.6 o) 1013.5 7.8 11 60 18 12.22 1.1 1.4 8.1 8.1 0.9 619
13-Oct-16 12.9 7.2 7 1.5 1006.3 5.4 11 50 17 11.94 0.9 1.2 7.4 7.4 0.3 515
14-Oct-16 13.4 6.9 0.9 22.7 996.9 6.6 14 120 24 11.22 0.9 1.2 o) -10 -10 716
15-Oct-16 13.5 7.8 3.9 20 993.8 5.4 17 140 25 11.307 0.8 1.1 o] -10 -10 643
16-Oct-16 14.3 10| 5.9 11 995.1 13.9 23 140 33 11.608 1.3 1.8 o) -9.7 -10 790
17-Oct-16 14.6 8.9 5.6 0.2 1005.1 9.3 15 220 25 11.493 1.1 1.5 0.9 0.9 -8.6 861
18-Oct-16 13.1 6 4.7 0] 1014.2 8.5 15 270 23 10.753 1 1.4 1.9 1.9 -7.2 804
19-Oct-16 12.6 6.5 2.2 [0) 1018.6 7.5 11 280 17 10.25 1 1.4 2.9 2.9 -5.8 838
20-Oct-16 13.7 7 4.9 0.1 1017.2 5.8 8 340 13 10.56 0.9 1.2 3.6 3.6 -4.7 898
21-Oct-16 13.3 5.6 1.8 0.2 1013.6 3.3 7 320 8 10.323 0.6 0.9 4 4 -4.1 575
22-Oct-16 12.4 8.6 1.9 [e] 1009 6.1 11 90 18 10.507 0.8 1.2 4.8 4.8 -3 776
23-Oct-16 11.8 9.4 6.8 [e] 1004.4 11.1 15 60 26 10.247 1.3 1.6 6.1 6.1 -1.6 625
24-Oct-16 11.4 10.2 8.3 1.6 1006.6 9.9 15 50 23 10.227 1 1.2 5.4 5.4 -2.1 192
25-Oct-16 14.2 10.2 9.2 0.3 1013 4.8 9 170 13 11.24 0.6 0.7 5.7 5.7 -1.7 243
26-Oct-16 15.1 10.8 8.7 o] 1018.9 6.4 10 210 16 12.09 0.7 1 6.3 6.3 -1 677
27-Oct-16 14.8 11.2 7.2 0.1 1021.7 11 18 220 30 12.208 0.9 1.1 7 7 -0.1 473
28-Oct-16 16.2 12.1 9.8 o) 1025.2 6.4 10 250 16 12.51 0.8 1 7.8 7.8 0.7 457,
29-Oct-16 12.5 11.1 8.6 o) 1025.1 5.1 8 180 13 12.13 0.7 0.9 8.5 8.5 1.4 171
30-Oct-16 13.2 11 9.8 o) 1021.1 3 7 200 11 12.023 0.6 0.7 9 9 2 145
31-Oct-16 14 10.4 4.9 0.2 1018.4 6.8 11 50 17 11.948 0.5 0.7 9.3 9.3 2.3 454
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)

mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)
soil: - Mean 10cm soil temperature (C)

cbl: - Mean CBL Pressure (hpa)

wdsp: - Mean Wind Speed (kt)

ddhm: - Wind Direction at max 10 min mean (deg)
hg: - Highest Gust (kt)

pe: - Potential Evapotranspiration (mm)

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

smd_md:- Soil Moisture Deficits(mm) moderately drained
smd_pd:- Soil Moisture Deficits(mm) poorly drained

glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)
date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd [smd md |smd pd |glorad
01-Nov-16 12 5.3 7.2 o] 1019.3 10.6 16 20 26 10.86 0.8 1 9.9 9.9 3 405
02-Nov-16 10.5 3.5 0.8 [0) 1019.1 5.5 9 330 15 8.865 0.6 0.9 10.5 10.5 3.7 662
03-Nov-16 10.8 4.4 -1.5 [0) 1012 4.4 11 250 16 8.827 0.6 0.8 11.1 11.1 4.2 344
04-Nov-16 10.5 4.6 1 0.1 1003.7 6.3 10 270 15 8.562 0.6 0.8 11.5 11.5 4.7 544
05-Nov-16 8.5 3.9 -0.9 o] 1004.3 10.1 15 340 23 7.712 0.8 1 12.2 12.2 5.5 719
06-Nov-16 8.4 3 [e] o] 1007.8 11.5 17 330 28 6.639 1 1.2 13.1 13.1 6.5 698
07-Nov-16 8.3 2.1 -0.1 [0) 1011 9 13 320 21 6.151 0.7 0.9 13.7 13.7 7.2 699
08-Nov-16 11.1 4.7 ) 16.9 999.3 8.9 20 320 32 7.181 0.7 0.9 0] -2.6 -9 95
09-Nov-16 10.2 4.2 1.8 0.9 996.2 9.3 16 270 25 7.29 0.6 0.8 [¢] -0.3 -8.8 513
10-Nov-16 10.3 3.4 2.3 0.4 1005.4 8.5 15 300 21 7.574 0.5 0.7 0.1 0.1 -8.2 386
11-Nov-16 12.2 2 -3 9.3 1006.9 9.1 19 180 30 6.98 0.4 0.5 [0) -8.8 -10 189
12-Nov-16 13.1 6.8 4.6 3.6 1009 6.7 14 190 23 9.672 0.2 0.4 ) -3.4 -10 478
13-Nov-16 11.7 6.6 1.3 o] 1020 6.1 13 300 18 8.825 0.4 0.6 0.4 0.4 -9.1 192
14-Nov-16 13.1 11 8.4 0.1 1020.7 9.1 13 230 20 10.565 0.3 0.5 0.7 0.7 -8.4] 223
15-Nov-16 14.3 7.6 11.1 0.1 1016 6.2 12 230 18 11.37 0.3 0.5 0.9 0.9 -7.7 237
16-Nov-16 11.3 5.9 1.9 0.2 1007.1 10 17 270 30 9.427 0.7 0.8 1.4 1.4 -6.9 371
17-Nov-16 9.9 2.3 1.6 2.4 992.8 12.2 22 250 33 7.459 0.7 0.9 0] -0.4 -8.3 387
18-Nov-16 5.1 0.6 -1.8 6] 988.7 10.8 17 250 24 5.302 0.5 0.7 0.5 0.5 -7.3 334
19-Nov-16 5.8 2.1 -1.4 2.3 987.4 6.9 15 270 21 5.116 0.5 0.6 [¢] -1.3 -8.8 266
20-Nov-16 5.8 1.2 -0.8 [0) 983.6 8.7 13 320 19 5.1 0.5 0.6 0.5 0.5 -7.9 508
21-Nov-16 7.4 1.2 -1.1 7.6 985 14.1 24 40 39 4.809 0.9 1.2 0] -6.3 -10 53
22-Nov-16 7.8 3.1 2.6 0.1 996.7 13.5 19 330 32 5.22 0.9 1.1 0.8 0.8 -8.7 424
23-Nov-16 9 1.8 -0.1 o] 1012 9.7 14 40 22 5.007 0.5 0.7 1.4 1.4 -7.7 225
24-Nov-16 8.8 6.6 1.6 [0) 1017.5 12.1 16 60 24 6.41 0.7 0.8 2.1 2.1 -6.6 413
25-Nov-16 8.4 5.5 2.7 0 1017.1 10.1 15 40 23 6.396 0.5 0.6 2.6 2.6 -5.7 340
26-Nov-16 8.9 3.7 1.1 0.2 1014.5 8 12 40 19 5.913 0.3 0.4 2.7 2.7 -5.3 349
27-Nov-16 9.5 4.2 0.5 0.1 1017.7 6.9 11 100 20 6.291 0.5 0.7 3.1 3.1 -4.6 154,
28-Nov-16 8.1 5.5 4.9 [0) 1022.2 6.2 10 100 17 6.622 0.9 1.1 4 4 -3.5 153
29-Nov-16 7.7 -0.3 -5.7 0 1025.9 4.1 7 330 9 5.082 0.2 0.3 4.1 4.1 -3.2 454
30-Nov-16 9.9 0.8 -4.1 [0) 1027.4 5.2 9 320 11 4.134 0.3 0.4 4.5 4.5 -2.7 440
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Station Name: Johnstownll
Station Height: 62 M
Latitude:52.292

date: - 00 to 00 utc

rain: - Precipitation Amount (mm)

maxtp: - Maximum Air Temperature (C)
mintp: - Minimum Air Temperature (C)

gmin: - 09utc Grass Minimum Temperature (C)

ddhm: - Wind Direction at max 10 min mean (deg)
- Highest Gust (kt)
- Potential Evapotranspiration (mm)

hg:
pe:

evap: - Evaporation (mm)

smd_wd:- Soil Moisture Deficits(mm) well drained

soil: - Mean 10cm soil temperature (C) smd_md:- Soil Moisture Deficits(mm) moderately drained

cbl: - Mean CBL Pressure (hpa) smd_pd:- Soil Moisture Deficits(mm) poorly drained

wdsp: - Mean Wind Speed (kt) glorad:- Global Radiation (J/cm sq.)

hm: - Highestten minute mean wind speed (kt) ind: - Indicator (i)

date maxtp mintp gmin rain cbl wdsp hm ddhm hg soil pe evap smd_wd |[smd_md |[smd_pd |glorad
01-Dec-16 9 0.9 -4.2 [¢] 1024.2 3.8 8 320 10 4.143 [¢] 0.1 4.5 4.5 -2.5 438
02-Dec-16 8.1 3.7 -0.8 (o] 1019.6 4.9 9 110 14 5.376 0.5 0.7 5 5 -1.8 35
03-Dec-16 8.2 6 4.8 (o] 1016 6.8 11 100 18 6.135 0.8 0.9 5.8 5.8 -1 122
04-Dec-16 6.9 4.7 0.9 [e] 1013.6 7.9 13 120 21 5.326 0.9 1 6.6 6.6 o] 195
05-Dec-16 10 5.4 -0.5 0.7 1013.5 5.7 9 100 13 6.066 0.5 0.6 6.3 6.3 -0.3 70
06-Dec-16 12.2 9.7 6.1 0.6 1013 10.1 16 180 28 8.043 0.4 0.6 6.1 6.1 -0.4 51
07-Dec-16 12.6 11.5 10.3 7.4 1011 13 17 210 29 9.802 0.3 0.5 o] -0.9 -7.5 38
08-Dec-16 12.2 10.3 8.6 14.8 1011.8 7 14 180 22 10.217 0.1 0.1 o] -10 -10 263
09-Dec-16 12.2 10.9 10.3 5.4 1010.7 11.1 16 200 27 10.592 0.3 0.4 (o] -5.1 -10 97
10-Dec-16 11.2 6 6.5 0.1 1013.7 6.2 12 220 18 9.783 0.4 0.5 0.3 0.3 -9.2 99
11-Dec-16 11 5.4 0.6 0.3 1015.9 5.6 12 250 16 7.99 [e] (o] o] o] -9.1 423
12-Dec-16 11.2 6.4 -1.4 7.6 1010.8 6.7 12 220 18 8.447 0.2 0.3 6] -7.4 -10 148
13-Dec-16 12 8.8 7.9 14.8 1005.1 10 17 170 28 9.807 0.3 0.4 6] -10 -10 127
14-Dec-16 12.5 5.9 7.9 25.4 1004.9 10.6 20 170 31 9.887 0.5 0.7 o] -10 -10 30
15-Dec-16 11.1 5.2 0.1 5.6 1004.2 9.3 17 140 27 8.925 0.1 0.1 o] -5.5 -10 293
16-Dec-16 10.7 4.3 6.7 18.6 1014.8 8.7 15 150 24 8.935 0.3 0.4 o] -10 -10 114
17-Dec-16 8.5 1.8 -3.9 0.1 1028.3 4.2 8 320 12 6.727 0.1 0.2 o] o] -9.5 282
18-Dec-16 9.2 7.6 -0.2 [¢] 1026.7 7 12 210 19 7.351 0.6 0.7 0.6 0.6 -8.4 163
19-Dec-16 10.3 4.7 3.1 o] 1020.1 5.8 11 340 18 7.964 0.3 0.4 1 1 -7.7 148
20-Dec-16 9.4 3.8 -0.7 5.6 1009.5 7.9 14 200 26 7.298 0.2 0.3 o] -4.4 -10 204
21-Dec-16 9.8 3.7 -0.5 1.1 1009.1 6.9 15 240 25 7.189 0.4 0.4 o] -0.7 -10 251
22-Dec-16 8.9 5.5 -3.4 (o] 1016.9 7.7 12 210 18 6.236 0.4 0.4 0.4 0.4 -9.1 309
23-Dec-16 11.6 5.1 0.3 5.8 1010.8 15 24 210 40 7.255 0.6 0.8 o] -4.9 -10 93
24-Dec-16 11 5.4 1.1 [e] 1015.3 14.6 22 220 33 6.833 0.6 0.8 0.6 0.6 -8.9 209
25-Dec-16 12.1 6.4 5.3 1.6 1012.3 15.2 23 220 34 9 0.6 0.9 6] -0.3 -9.4 106
26-Dec-16 7.9 2.2 -0.8 [¢] 1024.4 7.3 15 240 22 6.576 0.4 0.4 0.4 0.4 -8.5 373
27-Dec-16 8.8 2.1 -4.2 0.1 1033.3 5.1 11 160 15 5.889 0.5 0.6 0.7 0.7 -7.7 116
28-Dec-16 9.9 6.7 2.5 (o] 1030.1 5.6 9 160 15 6.705 0.4 0.5 1.2 1.2 -6.9 215
29-Dec-16 10.2 5.1 -2.4 [¢] 1026.5 5 10 210 16 7.138 0.4 0.5 1.6 1.6 -6.2 69
30-Dec-16 11 9.7 3.5 [e] 1025.8 7.7 13 230 19 8.448 0.4 0.5 1.9 1.9 -5.5 106
31-Dec-16 10.4 8.6 5.9 0.4 1018 8.9 14 240 24 8.82 0.2 0.3 1.7 1.7 -5.4 227
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Appendix I

Flare Servicing Records and Landfill Gas Survey
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JOB NO

Dungarvan

AFS

i Automatic Flare Systems Ltd
Unit 8, Ensign Business Centre

Coventry CV4 8JA

United Kingdom

Tel: +44 (0)24 7647 4877

Fax: +44 (0)24 7647 4834
www.afs-group.co.uk

SITE: Dungarvan Landfill site, Co Waterford

DATE: 12-10-2016

HEALTH AND SAFETY NOTICE

WEAR A HEAD HAT AND REFLECTIVE VEST OR JACKET ON OPERATIVE SITES

WEAR A PROTECTIVE FACE MASK WHEN WORKING IN AN AREA WHERE THERE IS ANY POSSIBILITY OF BREATHING IN CERAMIC INSULAING DUST

TO BE COMPLETED FOR ALL HIRE INSTALLATION, SERVICE AND REPAIR VISITS FLARE AUTO TIMER SETTINGS
1. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON ARRIVAL DAY START STOP
2. RECORD ALL CHANGES AND REPAIRS MADE TRBRY — _—
3. RECORD ALL PARTS, MATERIALS & COMPONENTS FITTED OR USED : :
4 CHECK THAT PRESSURE AND VACUUM GAUGES ARE ZEROED MONDAY 11200 1700
5. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON DEPARTURE S — -
6. LEAVE SITE CLEAN AND TIDY : :
7. NOTE FUTURE REMEDIAL ACTION NEEDED AND SEE THAT IT IS CARRIED OUT WEDNESDAY 7700 7700
THURSDAY 11:00 17:00
FRIDAY 11:00 17:00
SATURDAY 11:00 17:00
ENGINEERS NAME Steve Hindle Flare type HT100
ARRIVAL: FLARE RUNNING on Auto Timer
HOURS RUN BOOSTER 1 | 20518 CH4 | 517 % | coz 267 %
BOOSTER?2 | N/A 02 038 % | PRESSURE 15.4 mbar
INLET VALVE SETTING % OPEN
NO 1 100% NO2 N/A NO 3 N/A NO 4 N/A NO5 | NA NO 6 N/A
MAIN CONTROL VALVE SETTING % OPEN 100%
INLET VACUUM GAUGE READINGS STARING SIDE NEAREST KNOCKOUT POT (mbarg)
NO1 20 NO2 N/A NO 3 N/A NO4 N/A NO5 | NA NO 6 N/A
INLET TEMP 20 °c | INLET VACUUM PRIOR TO KO POT 2.0 MBAR
FILTER
VACUUM AFTER KO POT FILTER | -3.0 MBAR | VACUUM AFTER INLET FLAME N/A MBAR
ARRESTER
OUTLET PRESSURE AFTER GAS 15.4 MBAR | OUTLET GAS TEMP 2 °C
BOOSTER
PRESSURE AFTER SLAM SHUT 13 MBAR | PRESSURE AFTER OUTLET FLAME N/A
ARRESTER
TOTAL FLOW 1564231 m® | BLOWER SPEED 38 %
DAMPER POSTION 21.0 %
FLOW RATE 81.6 m¥hr | MEASURING INSTRUMENT OPFM
FLAME TEMP 1016 °C | MOTOR TEMP (drive bearing) 21 °C
FLAME QUALITY 0K AMBIENT TEMP 14.0 °C
MANOMETER LIQUID LEVEL WITH RIG SHUT DOWN AMBIENT PRESSURE 1021 MBAR
TYPE OF LIQUID: PERFLOW
RED SG - 0.8 EMISSIONS ANALYSER CO 18 EMISSIONS ANALYSER NOX | N/A
CELL CELL
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Dungarvan

Automatic Flare Systems Ltd
Unit 8, Ensign Business Centre

Coventry CV4 8JA

United Kingdom
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Tel: +44 (0)24 7647 4877
Fax: +44 (0)24 7647 4834

CHECK FOR LEAKS WITH GAS DETECTOR None

CONDENSATE DRAIN SYSTEM CHECK Yes

DRAINS CORRECTLY Yes KNOCKOUT POT FILTER CLEAN N/A
COMMENTS

BOOSTER MODEL AND SERIAL NO BG 30/34-3GX

MOTOR & FAN SEAL GREASED Yes BOOSTER CORRECT ROTATION Yes

NOTE: USE SHELL ALVANIA 3, GREASE EVERY SERVICE IMPORTANT DO NOT OVERGREASE

BOOSTER OIL CHANGED (EVERY 5000 HOURS, USE 20W50 ENGINE OIL IN DONKIN V50 N/A

BOOSTER FLEXIBLE CONNECTORS | OK MOUNTINGS OK BEARING NOISE OK
BOLTS TIGHT Yes SLAMSHUT SPRING 0K GAUGES ZEROED Yes
FLAME ARRESTER INLET | OK OUTLET OK PILOT OK
PILOT LIGHT FUNCTION | Cleaned & set | UV SENSOR FUNCTION Cleaned | CONDITION OF THERMOCOUPLER | OK
DAMPER OPERATION 0K CONDITION OF BURNER CUPS | OK CONDITION OF FLARE LINING OK
LOUVERS CONDITION 0K INTERIOR LIGHT N/A EXTERIOR LIGHT N/A

ALL INDICATOR BULBS FUNCTION Yes ELECTRICAL CONNECTIONS CHECKED FOR TIGHTNESS Yes
HINGES & VALVES LUBRICATED Yes

PRESSURE SWITCH FUNCTION

SUCTION N/A SETTING N/A VENT N/A SETTING N/A
BOOSTER Yes SETTING 1.0 mbar OTHER (specify) N/A SETTING N/A
BURNER N/A SETTING N/A SETTING
COMMENTS




Job No

Automatic Flare Systems Ltd

SERVICE Unit 8, Ensign Business Centre
Dungarvan Coventry CV4 8JA
SHEET United Kingdom
Tel: +44 (0)24 7647 4877
Page No 3 Fax: +44 (0)24 7647 4334
CHECK SIGNAL, CONTROL AND TELEMETRY FUNCTION OK
SIGNAL, CONTROL & TELEMETRY REPORT FILLED OUT AS APPROPRIATE N/A
REPORT ALL & ANY CHANGES MADE TO TELEMETRY SYSTEM None
REPORT ALL & ANY CHANGES MADE TO CONTROL PROGRAMME None
CH4 ANALYSER OPERATION OK
02 ANALYSER OPERATION OK
C02 ANALYSER OPERATION OK
CO EMISSION ANALYSER OK
REPORT ALL & ANY REPAIRS None
REPORT ALL & ANY PARTS REPLACED OR NEW PARTS FITTED INCLUDING PART NOS & SUFFICIENT DETAIL
FOR THEM TO BE INVOICED
COMMENTS NEW PARTS FITTED

Clean moss from compound base.

none

GAS ANALYSER CALIBRATION REPORT:

GAS USED: 1954 Compressed Gas. Methane (CH4) 50 % concentration

Carbon Dioxide: Remaining Balance

Before Calibration: CH4 | NNA % CO2 | NA %
After Calibration: CH4 | NNA % CO2 | NA %
Comments: None

GAS USED: 1954 Compressed Gas. Oxygen (0) 20.9% Concentration

Nitrogen: Remaining Balance

Before Calibration: 0, NA %
After Calibration: 0, NA %
Comments: None




Job No

Automatic Flare Systems Ltd

SERVICE Unit 8, Ensign Business Centre
Dungarvan Coventry CV4 8JA
SHEET United Kingdom
Tel: +44 (0)24 7647 4877
Page No 4 Fax: +44 (0)24 7647 4834

REPORT ANY FURTHER REPAIRS OR ACTION NEEDED:

The 10mm air line supplying to KOP 1 has blown a hole in it causing the compressor to run constantly, displacing all the oil and seizing. Requires new
compressor and a new 10mm supply line.

DEPARTURE REPORT:
HOURS RUN: 20521 RUN RIG FOR 30 MINUTES BEFORE TAKING READINGS
CH4 51.7 % | CO2 26.7 % | O2 0.6 % | CO 1233

INLET VALVE SETTING % OPEN

NO 1 100% NO 2 N/A NO 3 N/A NO 4 N/A NO5 | N/A NO 6 N/A
MAIN CONTROL VALVE SETTING % OPEN 100%
INLET VACUUM GAUGE READINGS STARTING SIDE NEAREST KNOCKOUT POT (mbarg)
NO 1 -25 NO 2 N/A NO 3 N/A NO4 N/A NO5 | N/A NO 6 N/A
INLET TEMP 20 °C | INLET VACUUM PRIOR TO KO POT FILTER 2.5 MBAR
VACUUM AFTER KO POT FILTER -3.0 MBAR | VACUUM AFTER INLET FLAME ARRESTER N/A MBAR
OUTLET PRESSURE AFTER GAS BOOSTER | 15.4 MBAR | OUTLET GAS TEMP 22 °C
PRESSURE AFTER SLAM SHUT 12.0 MBAR | PRESSURE AFTER OUTLET FLAME ARRESTER | N/A
OTHER BLOWER SPEED % 38 %
DAMPER POSITION 433 % | MANOMETER READING 75 m’hr
FLOW RATE 78.4 m’hr | FLAME QUALITY OK
FLAME TEMP 1024 °C | HAS RIG & COMPOUND BEEN LEFT Yes

CLEAN
NAMES OF ALL AFS & SUB CONTRACTOR STAFF CARRYING OUT WORK
Steve Hindle
REPORT WRITER Steve Hindle
SIGNATURE
DATE 12-10-2016
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JOB NO

Dungarvan Landfill site

Unit 8, Ensign Business Centre
Coventry CV4 8JA

United Kingdom

Tel: +44 (0)24 7647 4877

Fax: +44 (0)24 7647 4834

www.automaticflaresystems.co.uk

Automatic Flare Systems Ltd

SITE : Dungarvan Landfill site, Co Waterford

DATE  27/10/2016

HEALTH AND SAFETY NOTICE

WEAR A HARD HAT AND REFLECTIVE VEST OR JACKET ON OPERATIVE SITES
WEAR A PROTECTIVE FACE MASK WHEN WORKING IN AN AREA WHERE THERE IS ANY POSSIBILITY OF BREATHING IN CERAMIC INSULATING

DUST

TO BE COMPLETED FOR ALL HIRE INSTALLATION, SERVICE AND REPAIR VISITS

1. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON ARRIVAL
2. RECORD ALL CHANGES AND REPAIRS MADE
3. RECORD ALL PARTS, MATERIALS & COMPONENTS FITTED OR USED
4. CHECK THAT PRESSURE AND VACUUM GAUGES ARE ZEROED
5. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON DEPARTURE
6. LEAVE SITE CLEAN AND TIDY
7. NOTE FUTURE REMEDIAL ACTION NEEDED AND SEE THAT IT IS CARRIED OUT
ENGINEERS NAME Steve Hindle VEHICLE NO BJ10 WPY
MILEAGE TO SITE MILEAGE FROM SITE
ARRIVAL RECORD Flare running
HOURS RUN BOOSTER 1 | 20614 CH4 0 CO2 0
BOOSTER 2 02 0 PRESSURE 0
INLET VALVE SETTING (CLICKS FROM CLOSED) STARTING SIDE NEAREST KNOCKOUT POT
NO 1 0 NO2 NO3 NO 4 NOS5 NO 6
MAIN CONTROL VALVE SETTING (CLICKS FROM CLOSED) 50%
INLET VACUUM GAUGE READINGS STARING SIDE NEAREST KNOCKOUT POT (mbarg)
NO 1 N/A NO2 N/A NO3 NO4 | | NOS5 NO 6
INLET TEMP INLET VACUUM PRIOR TO KO POT N/A
FILTER
VACUUM AFTER KO POT FILTER N/A VACUUM AFTER INLET FLAME NA
ARRESTER
OUTLET PRESSURE AFTER GAS N/A OUTLET GAS TEMP °c
BOOSTER
PRESSURE AFTER SLAM SHUT N/A PRESSURE AFTER OUTLET FLAME NA
ARRESTER
TOTAL FLOW 1493476 DAMPER %
FLOW RATE MEASURING INSTRUMENT
FLAME TEMP oc MOTOR TEMP OK
FLAME QUALITY AMBIENT TEMP N/A °c
MANOMETER LIQUID LEVEL WITH RIG SHUT DOWN 0
TYPE OF LIQUID: PERFLOW
RED SG - 0.8 EMISSIONS ANALYSER CO N/A EMISSIONS ANALYSER NOX
CELL CELL




Job No Automatic Flare Systems Ltd
C ALL OUT Dungarvan Landfill site Unit 8, Ensign Business Centre
Coventry CV4 8JA
SHEET United Kingdom
Tel: +44 (0)24 7647 4877
Page No 2 Fax: +44 (0)24 7647 4834
REPORT ALL & ANY REPAIRS

REPORT ALL & ANY PARTS REPLACED OR NEW PARTS FITTED INCLUDING PART NOS & SUFFICIENT DETAIL FOR

THEM TO BE INVOICED

FAULTS FOUND OR SHUT DOWNS ACKNOWLEDGED

REPAIRS OR NEW PARTS FITTED

Disconnected damaged compressor and removed

from compound.
Install new compressor.

Replace 10mm Kop supply pipe.

Report

Condensate pump in KOP nearest flare is
constantly pumping.

Suspect fault with pump requires investigating.

Compressor is switched off until pump is
repaired.

On site 8:45 to 9:45

1 x Compressor S0L-2HP (afs supplied)
20m x 10mm plastic pipe. (afs supplied)
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JOB NO

Dungarvan Landfill site

AFS

i Automatic Flare Systems Ltd
Unit 8, Ensign Business Centre

Coventry CV4 8JA

United Kingdom

| Tel: +44 (0)24 7647 4877

Fax: +44 (0)24 7647 4834
www.automaticflaresystems.co.uk

SITE: Dungarvan Landfill site, Co Waterford

DATE: 08-11-2016

HEALTH AND SAFETY NOTICE

WEAR A HARD HAT AND REFLECTIVE VEST OR JACKET ON OPERATIVE SITES
WEAR A PROTECTIVE FACE MASK WHEN WORKING IN AN AREA WHERE THERE IS ANY POSSIBILITY OF BREATHING IN CERAMIC INSULATING

DUST

TO BE COMPLETED FOR ALL HIRE INSTALLATION, SERVICE AND REPAIR VISITS

1. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON ARRIVAL
2. RECORD ALL CHANGES AND REPAIRS MADE
3. RECORD ALL PARTS, MATERIALS & COMPONENTS FITTED OR USED
4. CHECK THAT PRESSURE AND VACUUM GAUGES ARE ZEROED
5. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON DEPARTURE
6. LEAVE SITE CLEAN AND TIDY
7. NOTE FUTURE REMEDIAL ACTION NEEDED AND SEE THAT IT IS CARRIED OUT
ENGINEERS NAME Steve Hindle VEHICLE NO BJ10 WPY
MILEAGE TO SITE MILEAGE FROM SITE
ARRIVAL RECORD
HOURS RUN BOOSTER 1 | 20630 CH4 co2
BOOSTER 2 02 PRESSURE
INLET VALVE SETTING (CLICKS FROM CLOSED) STARTING SIDE NEAREST KNOCKOUT POT
NO1 F/O NO 2 NO 3 NO 4 NO'5 NO 6
MAIN CONTROL VALVE SETTING (CLICKS FROM CLOSED)
INLET VACUUM GAUGE READINGS STARING SIDE NEAREST KNOCKOUT POT (mbarg)
NO 1 N/A NO2 N/A NO 3 NO4 | | NO 5 NO 6
INLET TEMP INLET VACUUM PRIOR TO KO POT N/A
FILTER
VACUUM AFTER KO POT FILTER N/A VACUUM AFTER INLET FLAME NA
ARRESTER
OUTLET PRESSURE AFTER GAS N/A OUTLET GAS TEMP NiA °c
BOOSTER
PRESSURE AFTER SLAM SHUT N/A PRESSURE AFTER OUTLET FLAME NA
ARRESTER
TOTAL FLOW 15733230
FLOW RATE N/A MEASURING INSTRUMENT
FLAME TEMP N/A MOTOR TEMP OK
FLAME QUALITY OK AMBIENT TEMP NA °c
MANOMETER LIQUID LEVEL WITH RIG SHUT DOWN 0
TYPE OF LIQUID: PERFLOW
RED SG - 0.8 EMISSIONS ANALYSER CO N/A EMISSIONS ANALYSER NOX
CELL CELL




Job No Automatic Flare Systems Ltd
C ALL OUT Dungarvan Landfill site Unit 8, Ensign Business Centre
Coventry CV4 8JA
SHEET United Kingdom
Tel: +44 (0)24 7647 4877
Page No 2 Fax: +44 (0)24 7647 4834
REPORT ALL & ANY REPAIRS

REPORT ALL & ANY PARTS REPLACED OR NEW PARTS FITTED INCLUDING PART NOS & SUFFICIENT DETAIL FOR

THEM TO BE INVOICED

FAULTS FOUND OR SHUT DOWNS ACKNOWLEDGED

REPAIRS OR NEW PARTS FITTED

08-11-16

Called out: - Gas lifting Cap membrane on gas field &
High Condensate Alarm.

Investigated Gas lifting Cap membrane on gas field
and found that the Horses on site had crumpled a small
section of Lagoon lining, rising above the water level.
(see. Picture below)

Investigate High Condensate Alarm and found that the
gas collection system near the Flare was flooded with
pressurised water. The flare was isolated from the
GCS to prevent further damage and the flare drain
points opened to drain. The KOP pump in pot was not
working correctly.

To determine how and where the source of the water
that had entered the GCS needs extensive
investigation. EPS was contacted and arrange to meet
on site on the 10-11-16 to aid with the investigation,

Time arrived on site: 15:00
Time leaving site: 17:00

10-11-16

The Leachate / Condensate systems were investigate
with EPS to determine where the water was coming
from. It was found that the outlet end of both
discharge pipes from Condensate pumps 1 & 2 were
submerged in the lagoon. Both outlet pipes were raised
above the lagoon water level.

The faulty condensate pump in KOP 2 chamber was
removed and it was found that the pump was detached
from the 63mm discharge line, allowing the lagoon
water to enter the GCS.

The water in the GCS at KOP1 was pumped out and
did not recharge with lagoon water.

Time arrived on site: 09:00
Time leaving site: 16:30




Return to site on 18-11-16

Use 63mm discharge as a ducted to take a new 32mm
discharge pipe. Refit condensate pump

Repair water damage to flare.
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JOB NO

Dungarvan Landfill site

AFS

Unit 8, Ensign Business Centre
Coventry CV4 8JA

United Kingdom

Tel: +44 (0)24 7647 4877

Fax: +44 (0)24 7647 4834

www.automaticflaresystems.co.uk

Automatic Flare Systems Ltd

SITE : Dungarvan Landfill site, Co Waterford

DATE  18/11/2016

HEALTH AND SAFETY NOTICE

WEAR A HARD HAT AND REFLECTIVE VEST OR JACKET ON OPERATIVE SITES
WEAR A PROTECTIVE FACE MASK WHEN WORKING IN AN AREA WHERE THERE IS ANY POSSIBILITY OF BREATHING IN CERAMIC INSULATING

DUST

TO BE COMPLETED FOR ALL HIRE INSTALLATION, SERVICE AND REPAIR VISITS

1. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON ARRIVAL
2. RECORD ALL CHANGES AND REPAIRS MADE
3. RECORD ALL PARTS, MATERIALS & COMPONENTS FITTED OR USED
4. CHECK THAT PRESSURE AND VACUUM GAUGES ARE ZEROED
5. RECORD ALL INSTRUMENT READINGS AND VALVE SETTINGS ON DEPARTURE
6. LEAVE SITE CLEAN AND TIDY
7. NOTE FUTURE REMEDIAL ACTION NEEDED AND SEE THAT IT IS CARRIED OUT
ENGINEERS NAME Steve Hindle, John Brown VEHICLE NO BJ10 WPY,
MILEAGE TO SITE MILEAGE FROM SITE
ARRIVAL RECORD Flare off
HOURS RUN BOOSTER 1 | 20630 CH4 0 CO2 0
BOOSTER 2 02 0 PRESSURE 0
INLET VALVE SETTING (CLICKS FROM CLOSED) STARTING SIDE NEAREST KNOCKOUT POT
NO 1 0 NO 2 NO 3 NO 4 NO5 NO 6
MAIN CONTROL VALVE SETTING (CLICKS FROM CLOSED) 50%
INLET VACUUM GAUGE READINGS STARING SIDE NEAREST KNOCKOUT POT (mbarg)
NO 1 N/A NO 2 N/A NO 3 NO4 | | NO5 NO 6
INLET TEMP INLET VACUUM PRIOR TO KO POT N/A
FILTER
VACUUM AFTER KO POT FILTER N/A VACUUM AFTER INLET FLAME NA
ARRESTER
OUTLET PRESSURE AFTER GAS N/A OUTLET GAS TEMP °c
BOOSTER
PRESSURE AFTER SLAM SHUT N/A PRESSURE AFTER OUTLET FLAME NA
ARRESTER
TOTAL FLOW 15733230 DAMPER %
FLOW RATE MEASURING INSTRUMENT
FLAME TEMP °c MOTOR TEMP OK
FLAME QUALITY AMBIENT TEMP N/A oc
MANOMETER LIQUID LEVEL WITH RIG SHUT DOWN 0
TYPE OF LIQUID: PERFLOW
RED SG - 0.8 EMISSIONS ANALYSER CO N/A EMISSIONS ANALY SER NOX
CELL CELL




Job No Automatic Flare Systems Ltd
C ALL OUT Dungarvan Landfill site Unit 8, Ensign Business Centre
Coventry CV4 8JA
SHEET United Kingdom
Tel: +44 (0)24 7647 4877
Page No 2 Fax: +44 (0)24 7647 4834
REPORT ALL & ANY REPAIRS

REPORT ALL & ANY PARTS REPLACED OR NEW PARTS FITTED INCLUDING PART NOS & SUFFICIENT DETAIL FOR

THEM TO BE INVOICED

FAULTS FOUND OR SHUT DOWNS ACKNOWLEDGED

REPAIRS OR NEW PARTS FITTED

Condensates pump & Discharge system
modifications.

The old 63mm discharge pipe was used as a
ducted for the new 32mm pipe to reduce the
head pressure on the pump. The 32mm pipe was
pushed into the 63mm discharge pipe, after
approx. 110m the weight and resistance was to
great to push the pipe any further. The 32mm
pipe had not reached the outlet end of the 63mm
discharge pipe. The Distance was measured and
the 32mm pipe was approx. 10m short from the
end, but was at the close to the top of the
landfill.

A 63mm — 32mm compression coupler was used
to seal the old 63mm discharge pipe with the
new 32mm discharge pipe.

A new 63mm — 32mm EF reducer coupler was
used to seal the old 63mm entre to the KOP
chamber lid with the new 32mm discharge pipe.

The condensate pump was reinstated into the
KOP and a new 32mm compression elbow.

Flare water damage repairs.
Drained water from Flares Condensate KOP.
Drained water from Blower housing.

Drained water from main gas line including
down steam of orifice plate,

Drained water from Poddy-meter display and
pipes
Drained water from feed and return gas sample
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pipes to LGA.
Fit new headline filter.

Removed & Drained water from all LGA feed
and return tubes.

Fit new input green filter.
Replaced damaged CH4 card.
Replaced damaged CO2 card.

Started flare and found the flow surging. To
drain the main gas line the Condensate pump 2
was switched on.

Time arrived on site: 09:00
Time leaving site: 15:00




_to be filled in by licensee | calculated by spreadsheet |

Extraction from uncapped area ﬂ

8,642
| 26 | 7,703 5,208
8,642 5,843
266 8,329 5,631
8,642 5,843
[ 266 | 8,329 5,631
8,642 5,843
8,642 5,843
[ 266 | 8,329 5,631
8,642 5,843
8,329 5,631
8,642 5,843
101,510 68,635

Please note: Only fill the "Yearly" table if data is not availabe or cannot be

nor esti dona hly basis




Management Structure



Management Structure of Waterford
City and County Council

CEO Mr Michael Walsh

ﬁ

Director of Services

Environment, Roads & Water Services Mr. Fergus Galvin

ﬁ

Senior Executive Officer Mr. Raymond Moloney

U

Senior Executive Engineer Niall Kane

ﬁ

Executive Scientific Officer Executive Engineer Assistant Engineer

Mr. Paul Carroll John McKeown Ted Cunningham

ﬁ

Landfill and Civic Amenity Manager
Mr. David Regan

{ {

Caretakers
Mr. Bill O Keeffe, Pat Earley



Appendix K

Pollutant Release Transfer Register



a

Environmental Protection Agency

Guidance to completing the PRTR workbook

PRTR Returns Workbook

REFERENCE YEAR]|2016

1. FACILITY IDENTIFICATION

Parent Company Name

Waterford City & County Council

Facility Name

Dungarvan Waste Disposal Site

PRTR Identification Number

WO0032

Licence Number

W0032-03

Classes of Activity

No.

class hame

Refer to PRTR class activities below

Address 1

Ballynamuck Middle

Address 2

Dungarvan

Address 3

Address 4

Waterford

Country

Ireland

Coordinates of Location

-7.64444 52.104

River Basin District

IESE

NACE Code

3821

Main Economic Activity

Treatment and disposal of non-hazardous waste

AER Returns Contact Name

David Regan

AER Returns Contact Email Address|

dregan@waterfordcouncil.ie

AER Returns Contact Position

Executive Technician

AER Returns Contact Telephone Number

058 22112

AER Returns Contact Mobile Phone Number

086 8307065

AER Returns Contact Fax Number

058 45606

Production Volume

0.0

Production Volume Units

Number of Installations]

Number of Operating Hours in Year

2184

Number of Employees

User Feedback/Comments|

Web Address

www.waterfordcouncil.ie

2. PRTR CLASS ACTIVITIES

Activity Number

Activity Name

50.1

General

50.1

General
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4.1 RELEASES TO AIR Link to previous years emissions data

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO AIR Please enter all quantities in this section in KGs

POLLUTANT METHOD ADD EMISSION POINT QUANTITY
Method Used
Designation or Description

A (Accidental) KG/Year ]F (Fugitive) KG/Year
0.0 0.0

Emission Point 1 T (Total) KG/Year

0.0 0.0

No. Annex Il Name

M/C/E_[Method Code

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

SECTION B : REMAINING PRTR POLLUTANTS

RELEASES TO AIR Please enter all quantities in this section in KGs

POLLUTANT METHOD ADD EMISSION POINT QUANTITY
1 Method Used
No. Annex Il ] Name M/C/E_[Method Code Designation or Description Emission Point 1 T (Total) KG/Year ]A (Accidental) KG/Vear]F (Fugitive) KG/Year
Estimated from Flare data
01 Methane (CH4) E OTH and Landgem Model 93571.0 93571.0 0.0 0.0
Estimated from Flare data
03 Carbon dioxide (CO2) E OTH and Landgem Model 1440000.0 1440000.0 0.0 0.0
Estimated from Flare data
07 N th volatile organi p ds (NMVOC) E OTH and Landgem Model 17000.0 17000.0 0.0 0.0
* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
ADD NEW ROW DELETE ROW *

MISSIONS (As required in your Licence)
RELEASES TO AIR

Please enter all quantities in this section in KGs

POLLUTANT METHOD ADD EMISSION POINT QUANTITY
1 Method Used
Pollutant No. Name M/C/E [Method Code Designation or Description Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year

0.0 0.0 0.0 0.0
* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button

ADD NEW ROW | DELETE ROW * |

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) KGiyr for Section A: Sector specific PRTR pollutants
above. Please complete the table below:

Landfill: Dungarvan Waste Disposal Site
Please enter summary data on the
quantities of methane flared and / or
utilised Method Used
Designation or Facility Total Capacity
T (Total) kg/Year M/C/E Method Code Description m3 per hour
Total estimated methane generation (as per|
site model) 420750.0) E OTH Landgem N/A
Methane flared 380000.0 E OTH Landgem 250.0|(Total Flaring Capacity)
Methane utilised in engine/s 0.0] 0.0|(Total Utilising Capacity)
Net methane emission (as reported in
Section A abowe) 93571.0) E OTH Landgem N/A
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4.2 RELEASES TO WATERS Link to previous years emissions data

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO WATERS

| PRTR# : W0032 | Facilty Name : Dungarvan Waste Disposal Site | Filename : W0032_2016 Dungarvan PRTRxIsm | Return Year : 2016 |

Data on ambient monitoring of storm/surface water or groundw ater, conducted as part of your licence requirements, should NOT be submitted under AER/ PRTF

10/11/2017 12:27

Please enter all quantities in this section in KGs
ADD EMISSION POINT QUANTITY

M/C/E

Method Used

[Method Code Designation or Description

Emission Point 1

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

SECTION B : REMAINING PRTR POLLUTANTS

RELEASES TO WATERS

1T (Total) KG/Year 1A (Accidental) KG/Year] F (Fugitive) KG/Year
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

Please enter all quantities in this section in KGs
ADD EMISSION POINT QUANTITY

1
[Vethod Code 1D

Method Used

1T (Total) KG/Year 1A (Accidental) KG/Year‘|F (Fugitive) KG/Year

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
ADD NEW ROW DELETE ROW *
MISSIONS (as required in your Licence)

RELEASES TO WATERS

M/C/E ion or D 1 [Emission Point 1
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

Please enter all quantities in this section in KGs
ADD EMISSION POINT QUANTITY
A Method Used

M/C/E__ [Method Code D ion or Dt 1 |Emission Point 1 1T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
E ESTIMATE 8.0 8.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 617.0 617.0 0.0 0.0
E ESTIMATE 59.0 59.0 0.0 0.0
E ESTIMATE 77.0 77.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 0.0 0.0 0.0 0.0
E ESTIMATE 24.0 24.0 0.0 0.0
62.0 62.0 0.0 0.0
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5. ONSITE TREATMENT & OFFSITE TRANSFERS OF WASTE

Please enter all quantities on this sheet in Tonnes

Haz Waste : Name and
Licence/Permit No of Next

Haz Waste : Address of Next

Name and License / Permit No.

Actual Address of Final

Quantity Non Haz Waste: Name and Destination Facility and Address of Final Recoverer /| Destination i.e. Final Recovery /
(Tonnes per Licence/Permit No of Non Haz Waste: Address of Disposer (HAZARDOUS WASTE [ Disposal Site (HAZARDOUS
Year) ethod Used Recover/Disposer Recover/Disposer ONLY) WASTE ONLY)
Waste
European Waste Treatment Location of
Transfer Destination Code Hazardous D iption of Waste Operation |M/C/E_|Method Used Treatment
Wastes not otherwise specified (Organic O Toole Composting Ballintrane, Fenagh, Co.
Within the Country 02 03 99 No 297.52 and Garden Waste) R3 M Weighed Offsite in Ireland Ltd,W0284-01 Carlow,_,Ireland
ENVA
Ireland, WCP/KK/059(A)
Clonmanim Industrial 06,Clonmanim Industrial Clonmanim Industrial
ENVA Estate,Portlaoise,Co. Estate, Portlaoise, Co. Estate,Portlaoise,Co.
Within the Country 08 01 21 Yes 6.12 waste paint or varnish remover D5 M Weighed Offsite in Ireland Ireland, WCP/KK/059(A)06  Laois,.,Ireland Laois,.,Ireland Laois,.,Ireland
Waterford Co. Council, W189- Shandon,Dungarvan,Co.
Within the Country 15 01 01 No 154.4 paper and cardboard packaging R3 M Weighed Offsite in Ireland 01 Waterford, ., Ireland
Rehab Recycling Ltd,Reg ~ Monaghan
Within the Country 15 01 07 No 22.36 glass packaging R5 M Weighed Offsite in Ireland no. 635 Permit No. 03/07  Road,Cork,.,.,Ireland
Cappincur Industrial Varies,Varies,Varies,Contac Varies,Contact Laurence
discarded equipment containing KMK Metals Estate,Daingean t Laurence Kieran WEEE Kieran WEEE lIreland,EPA
chlorofluorocarbons, HCFC, HFC - Recycling, WCP/KK/069(A)/ Road,Tullamore,Co. Ireland, EPA Auditor Dermot Auditor Dermot
To Other Countries 16 02 11 Yes 30.292 FRIDGES R4 M Weighed Abroad 06 Offaly, Ireland Burke,.,Ireland Burke,.,Ireland
Cappincur Industrial Varies, Varies,Varies,Contac Varies,Contact Laurence
discarded equipment containing KMK Metals Estate,Daingean t Laurence Kieran WEEE Kieran WEEE Ireland,EPA
chlorofluorocarbons, HCFC, HFC - Recycling, WCP/KK/069(A)/ Road,Tullamore,Co. Ireland, EPA Auditor Dermot Auditor Dermot
To Other Countries 16 02 11 Yes 0.973 Flourescent Tubes R4 M Weighed Abroad 06 Offaly, Ireland Burke,.,Ireland Burke,_,Ireland
discarded equipment containing hazardous Cappincur Industrial Varies, Varies, Varies,Contac Varies,Contact Laurence
components (16) other than those KMK Metals Estate,Daingean t Laurence Kieran WEEE Kieran WEEE lIreland,EPA
mentioned in 16 02 09 to 16 02 12 - Large Recycling, WCP/KK/069(A)/ Road,Tullamore,Co. Ireland, EPA Auditor Dermot Auditor Dermot
To Other Countries 16 02 13 Yes 68.318 Household ltems R4 M Weighed Abroad 06 Offaly, Ireland Burke,.,Ireland Burke,.,Ireland
discarded equipment containing hazardous Cappincur Industrial Varies, Varies, Varies,Contac Varies,Contact Laurence
components (16) other than those KMK Metals Estate,Daingean t Laurence Kieran WEEE Kieran WEEE Ireland,EPA
mentioned in 16 02 09 to 16 02 12 - TV Recycling, WCP/KK/069(A)/ Road, Tullamore,Co. Ireland, EPA Auditor Dermot Auditor Dermot
To Other Countries 16 02 13 Yes 35.131 Monitors R4 M Weighed Abroad 06 Offaly,Ireland Burke,.,Ireland Burke,_,Ireland
discarded equipment containing hazardous Cappincur Industrial Varies, Varies, Varies,Contac Varies,Contact Laurence
components (16) other than those KMK Metals Estate,Daingean t Laurence Kieran WEEE Kieran WEEE Ireland,EPA
mentioned in 16 02 09 to 16 02 12 - Small Recycling, WCP/KK/069(A)/ Road,Tullamore,Co. Ireland, EPA Auditor Dermot Auditor Dermot
To Other Countries 16 02 13 Yes 48.328 Household ltems R4 M Weighed Abroad 06 Offaly, Ireland Burke,.,Ireland Burke,_,Ireland
ENVA
Ireland, WCP/KK/059(A)
Clonmanim Industrial 06,Clonmanim Industrial Clonmanim Industrial
ENVA Estate,Portlaoise,Co. Estate, Portlaoise, Co. Estate,Portlaoise,Co.
Within the Country 16 06 01 Yes 0.5 lead batteries D5 M Weighed Offsite in Ireland Ireland, WCP/KK/059(A)06  Laois,.,Ireland Laois,.,Ireland Laois,.,Ireland
Unit 6 Ballylogan Industrial
soil and stones other than those mentioned Greenstar Ltd, WCP-KK-11- Park,Ballylogan Road,Dublin
Within the Country 17 05 04 No 52.86 in 17 05 03 - Rubble R3 M Weighed Offsite in Ireland 54-02 13,.,Ireland
Unit 6 Ballylogan Industrial
soil and stones other than those mentioned Greenstar Ltd, WCP-KK-11- Park,Ballylogan Road,Dublin
Within the Country 17 05 04 No 21.66 in 17 05 03 - Clay R3 M Weighed Offsite in Ireland 54-02 13,.,Ireland
Unit 6 Ballylogan Industrial
Greenstar Ltd, WCP-KK-11- Park,Ballylogan Road,Dublin
Within the Country 20 01 02 No 21.82 glass R5 M Weighed Offsite in Ireland 54-02 13,.,Ireland
Mill River Business
Park,Carrick on Suir,County
Within the Country 20 01 10 No 4.26 clothes R5 M Weighed Offsite in Ireland Eco Environmental,Unknown , Tipperary, Ireland
Unit 6 Ballylogan Industrial
Greenstar Ltd, WCP-KK-11- Park,Ballylogan Road,Dublin
Within the Country 20 01 38 No 171.94 wood other than that mentioned in 20 01 37 R3 M Weighed Offsite in Ireland  54-02 13,.,Ireland
Unit A/2 Varis Business
Park,Challenge
Way,Blackburn,BB1
To Other Countries 20 01 39 No 19.34 plastics R5 M Weighed Abroad Eco Sky,Unknown SQB,United Kingdom
Unit 6 Ballylogan Industrial
Greenstar Ltd, WCP-KK-11- Park,Ballylogan Road,Dublin
Within the Country 20 01 40 No 29.64 metals R5 M Weighed Offsite in Ireland 54-02 13,.,Ireland
Drehid Landfill,Kilnagh
Bord na Mona Ltd,W0201-  Upper,Carbury,Co.
Within the Country 20 03 01 No 1473.89 mixed municipal waste D1 M Weighed Offsite in Ireland Kildare, Ireland
Drehid Landfill,Kilnagh
Bord na Mona Ltd,W0201-  Upper,Carbury,Co.
Within the Country 20 03 03 No 577.24 street-cleaning residues D1 M Weighed Offsite in Ireland Kildare, Ireland
Drehid Landfill,Kilnagh
Bord na Mona Ltd,W0201-  Upper,Carbury,Co.
Within the Country 20 03 07 No 256.47 bulky waste D1 M Weighed Offsite in Ireland 01 Kildare, Ireland
ENVA
Ireland, WCP/KK/059(A)
Clonmanim Industrial 06,Clonmanim Industrial Clonmanim Industrial
ENVA Estate,Portlaoise,Co. Estate, Portlaoise, Co. Estate,Portlaoise,Co.
Within the Country 13 02 06 Yes 2.32 synthetic engine, gear and lubricating oils  R1 M Weighed Offsite in Ireland  Ireland, WCP/KK/059(A)06  Laois,.,Ireland Laois,.,Ireland Laois,.,Ireland
Drehid Landfill,Kilnagh
Bord na Mona Ltd,W0201-  Upper,Carbury,Co.
Within the Country 20 02 03 No 21.82 Mattresses D1 M Weighed Offsite in Ireland 01 Kildare, Ireland
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Appendix L.

Environmental Liabilities Risk Assessment Review
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Hydrogeological Review

Document Control Sheet
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Dicfiiges [0 Srohidddaler, pallidied bp the Phulroiineiiol Frag@ecdion Aaeade A A@peed o [
onbooene F e sereeaing oo mhere cefevant Lhe ceceenmaenmlices of che DECReyel usssss el g
mechion fo rhe sephng of groundwalsr comsiemoe peThs ans wees, ol he ncluded moche et
Aed. Aey ackons cequined fo domondtraln campliaecs vath W Rurspean Dsnamuaiies
Fawranmeanl Jieenee fEoiadearhee] Bequbathans A0 o5 amendlen’ shid @0 wgresa hu rhe
Agenry ang! ipadererded fuftare 23nd Deceighey FOIS, Grapiadender lywioeing aesalts shail e
sugrriblen! enruote o s reaurey i O Seheiley do s Noenoe™

Thie soape o ks anike T aken AS PaT 00 ThIE ASSERInEnT was A Fodlns:-

r Tackotucky Te establish rhe baceline gaaloglcal aad bvlrapecingical anidions ar the <re;

. dcuinw wpe aad nature af curseat and past s achvitizs be asscas the potetel iImpacs on the
ydrcpeakapice sepum;

Rk sereaning toodetermine The degree af sk ansed by the landfll oo the gronrdwater and
surfzce watar quatty and remeators besqd poosource-pashwsy-recc atar maded ;

P Genern Cuanlilalivoe Bk feaessoenil;

U fmausnapenl ol wheboer G bpdiopeo ogcal irmaels gre comgliant with U ofachiangs Fnils;

*  Reraeddal strategy reqidred ta ensare chjectves o groondeater regulations will ke et

*  dewiow of samaliane: values ard mencoring regime 2nd (dersification of adeiticnal mcigaticn

medsuies T orguired,

The Grouadwater Blsk assesamesrt has hoen carsed ot b accardanne wibh the EPA Danamesit
*Esdance dn W Aarharsetion af Duckamas Jo Greondvatee (208, 2011 This gudance masement
crtv s aelat sounce discharges such as te pacaps af leachate P @ndfils theyand englaeerend
sadfor gealepical oarriers) and curlines the tarkniis® asessments 1hat ara raquited to peit
st ges L proupadeeater in avcordarce wilh Lhe Covepsan Cororanilivs Coerommena! Ohjeclves
(aroundeste rl Begalations, 2010051 Mo, 9 af 20100 (E-aurdwatar Bepu ationss.
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2 ENVIROMMEMNTAL SITE SETTING

The Rungarvan Landll site 15 incared [n the toeenland af Rallicemick Riddle appeasimataly Jkm
A th et Ol Dhingarvan, Tre site B located ad scend Do the Coligais Miver sehicn Torms The weslein,
surlherr and easern booandary of Lie e A lecal gucess read Torms Gie southern boercdary ol @
S

Trie laradll sile cocupies an sme ol B5 ha, The aile wes in operation Fom 1965 03 June 2007 The
sie i carrenthy wilised 2x g tansfer satize for osecycdable materisls,  The portion o the 3near
Callipan adjzcent to the pasten and nortaern bourdary of the sie s tidz! in notare. Tae highest
anint o which arfinery tidcs fiowe 5 lacobed cose e the neccher carner of the sibs oiese to se~ans
water marcneng lacatian 57| The Rluer Tnlligsn discharges to Dirgasan Haraos appeosdmatalby
LAk davenst-earn of the lardlil,

Thz Dungarean —aranwr Sancked Presectan dnca {5P8) 5 lecated adjacses oo the lardfll sie aned
e lidas fha pecariog portnn of the Rlver Calligan ard the adjainiag watlands habizate The Claras
SGeach Bething WWales foee T3 Ipcaled aparssireisty B5m east ol e landlill site. THee s 2
dusipnated shelfsh ares lecatad e Sanpacean Harkoor, in ke area imimeedialaly eust of Cornigar
and Whidchouse Beak, zopromimictew dkm sputh czst af the lardf . Denzarsan Haraowor nas alse
arsmidentifod 25 o Frioansed Haticnat Haedage Grea [ak-=a).

“hin Faraland nthie wicincty of thiesize s inteasieely farmed ard compased of araale land 20d grazing
aasture. TAaere 15 an irdustrial anle lnzared op gradent o te sie (Wararbard Insery, PR liieace
"acdity *2350-010.

thin lancilling of waste withinthe pristing facility bauadary took place from daca DIES o 2003, The
arddbl msed oo the 30T Line 2005 aut 360 acts a5 a rarater Tatian “or racyolable material, Tha
laredlT site gecepbed praialy demestic and aenmercal reluse, 17 0s aba repocied hal chirarsam
ceribamiraed crganic sludzz From 2 areery o Parbaes angd some keed oonaining sludgs from 2 lead
crystal factery in Dungarvan wees alsc amzpted. A Waste Lioenme WODS2-01 weas arignalle granted
Gy ther Evirarmients | Pratestinn Agoncy on 257 Mewcraber 252 far the cansirasd sesestancs of
niEicdpE weaste weitain the eristiag faciisy, & aeee Brenoe WTNE202, was lssued for the <re on the
0505 2005 which aerpaitied the developmeant of 2 Transer Statian and Caracsiing Fadlities, The
mesl remenl Scence, WODII-03) was juieed by oche Spency on Lhe ZLA0020504 Toloeing a live o
senicw which zuthcrised Wizteord Crby and County Counal to operate the constrased wetlzads
syvate at the ste and ta dischargs troszed kachate from the ranstragted wetlands system o the
Calligan Fajuane acd 2cent wo the shhe

nzosie & wilined and the kndfiling of wasie tack alaze ar tap af the onginal groand se=ace
seaulting in tan srestion af & waste meunt The histare ardranse sareey saps (257 1988 - 1214)
relizate the lancHill bas dewelnaed an an area o marshy grodne sjacest the Rver Toiligan. The Ioe
ared audigienl U3 the rfee = fiakle W Magds, Toe lardd U Bng of wacte bas takar placs 1 the el
arid south of Che Former raibeeay Priss & enill vaee s Bidicabad aleng Cie veestern oorbicroof esite on
shim misteric OF map (1837 - 18320,

Fz Waste Licones appleatian for the siks ing cated in 19498 that the landfill prafle wes Geseeca Gm
and 8m oahoes the reer Izesls 2o 2moabaes the sareaunding agradtusal profilz, The 2009
saprgraphle sirvery Indicates thie groundd seeatioo at the gase of the waste ok alang the western,
agitherrs andd easles parton of e site ranges Fam 2 0 3m QD While along e southern
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azundary of the waste bady ke grawnd profile a3 the ase of the wasts mourd ranges “rom 4.5 to
Am rising Inoa esestarky directicn,  Tne groand cizvacion o0 tap of the capped waste kody ranges
‘o TESMMMOD f 107030 The landdill has oo liaer ait thers & @one remasl protectlan
arawided 1o tae bedrack aquifer fram the layer af ovsrhnnden deposits.

Thz restaraban of 1z site aps becncompoeted. 4 summary of Ehe cestaratian warks camabeted at
“lva site & proulosd in Takile 2.1

Table 2.1: Summary of Fhasing of Restoratian and Remedial Works Comapleted Ta Date

Eleimuerit Laminenamenl Comiplution
Fisial Cogifiing o =~ |J|' o | ’--|:i::'.-:.|-.| 1008
Can Shalracliva tdlls e
teardwle Eelraclinn Wals o
Loachkaie Storags Tark ]
Farmanent Sas Flare o ()
Loachate Abstraction & Fumping Seskom Doy 2052 July ICLT

The maln capping cantract wearks cammancad §n Lk 2007 ard comaleted Gy Seprembec TI05 The
rlali foe ol e pas ¢ el e exliaiioe boreholes gl fsaoiclad ppseicik was compleled in
Juriz 10703, The pas manazement syserm comoesed of 3 o, pas mancelds was inetalled in Surs
FE%. A cased aermanant Flare 1A0m Y hr has boen opemtional 21 the st sines Juks 2010,

hiz fral capaing was cempleted 0 mid 2008 and compased of a five laver compesin sestem as
“rllevess:

= Topsoil—150 - 3¥mm;

o Sabpsail ety Lhal Lhicarees oF Lopesil aiad subegil iz al kast Lirhick;
= Lurfaos Water geocomposits faeer;

* Tnwn LNFT geams@marans;

o Gegcomposibs gEs oo sclicn e,

Tho fmyout of the leachate estracton and troaktment sesteam iz shown on Crowing Leadhats
=itragticn 2nd  Irzatment System — Corrent Sestem as oot Jooher 2000 (Appondia A,
WVRRLESNEEITIZL. &n Integrated Constructsd Wt and (KW o IH KR has boon parstriscted fo
wrearn e kachata callastedd Fram the lzadbil, Tha legenate callectics infrastrictiare OLE49m0 at ths
sile includes e leachale lepoepla drain on e weslern, morlern s easie sy merime ey of tha
waste dody sebvraen the site and the Bwes Collizan and the leachats extactizn boeeholes (0% E and
CWEL Ranoll andd dirs weater Tramm B segale Lanser slativn = oalae disvhanged e the lkechialz
reatrint system. Two 25mt gass fned lsactiate sterape tanks were instzled ansbe i 2009 I
Wow 200 the tzak oo the wastern side af the sibe was Eroaght orba use 2nd saress 25 the eachats
wenitaring ard dilutian tans
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A omeres of O nee censtructed wetlend acrds 114, 18, 2 2.4 & 5 were irslied crsme o 2008 fort
wreatrant of lerchate 2nd alanted win a mis af wetland wegetation swehoas reeds and sedges. Ths
waillts i 45% of the site area belag cociipiend by artificia lakes and pancs. & parfal leechate
cebraction sysbemowas nstalicd in 2010 and manitered antil Bardy 20120 The fine! phase was to
ratall a full kbachate avractnn apstem with wores amimensing ino early December 2017 and
e i Subsraatisl cemplecion i daly 2017,

THE ponds veara consirieled by creating 1o 5 3o owide aeriireter sures The pands sie Fned et
ADPL and covesed witn 2 5C0mim depth of sabsoil te supoert thee wellangd vaseiabon, The sizing of
<hiz ICW weas besed an a ieachase laading rate of 0.2 Pn'Ye The mfluent valume to the carstructed
wetands is reparted to bz Ih.!—:rn':.'ﬁ|:'-.I,H1H.5m':.-'.ar|rqn"|.

Thia leachate froen the intercepter ank and kadhate borsheoz2s 2 and € = diluted with grourdveata:
“rom KL ard then pamrpad to the fisst KW pond. =mam aoez it fawes by gravite ta cach sukssquent
aard. The treazed cachase 15 thon dschanged intermittensly to the an site surfacs water Ggonn
rearedd et seath eact earner of Fhe e,

& eannitaring arspramame 55 Inoplass at the site 12 meniariag the Radiate oampesiion ard tha
Erounleraler and sulaie wwier gqualive i Che wid it al te landlill, The e lons af e iranitoeirg
azints  are Clastrabed o Crawing Momitoring Lecations  [Spoendic &, Drewong Member
WDRLELTEIR05 IR 401,

o dsr Ly conriplele b aseesamant ol Lhie siie Do lallesireg sepoe s fgee besn consalted Do aboasin
rifoomation an the ke -

= fennusl Crwronmiensal Pepeess 2008 - 2014;
= Froykais st nwsstligations reparts;

] Dnvimanments  mapileing dald = jesalls o proondaater, saolace ez oarel Rachsle
monitsring 2008 - 2005,

2.1 REGIOMAL GEOLOMGY

The badock gealapy of the Dungaryan asa s composad ab racas of Carbeailesaus agawhikch farm
v lera-lying craved adjgeent Lo Lhe Sieas Collgszn 2ol over Bricesy, Inlonmaton onlhe badiock
Eealopy s P=ap abrainsd Faam e Gaalosical Survey o Ieelead (G510 1 TA0EN sades bhadicck
pealupy rea |Shesl 22 Sewlopy of Desl Seek - Wateford, S50, 1595]  Tha bedrock peoupy map
redicazes that the ite i endedain by the Wousartian Lmestone O &L which s compated of massree
unbxdded lime mudstoas.

aparoximately 1km ta the rarth af the site e dalivstoon =armation (BA), a fassifaraus dosk groy
nieddy Emrstane ar shale 5 mapand as farming she bedrack. The Aallystezn Farmatian also farms
the aeddack in The 2983 o the noeth eest al fla site 21 Kned kateanmicng,

wiaving nortteards, onka the higaer greand an the featill af taz Eracsmealdosen Moantain,
it af the sty area the bedreck changas o tha focks of Revoalan age (Kitareas feematizn).
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n ths arcs of the Bodinamuds Supaly Barchales S00m ts the wast of she ot the sransmissmity s
cstinated ot 400 - 13000 Dwestigabions o the Bungztan area rdiszie tat the seatral anes
of the spacine bas aermeahilibg af 15 - 180my'S while sk kecdmn ra b anch zai outh nas valies
af 15 - Fimfd.  The higher permesillites are assacktod with a figher dogeee of frachieng and
faulting assaclzrecd Wl a minor aatichnal avs Sardy 1l i the damirsat avermeden epe In tha
ared el i ofen = 1000 ThiCk ai [he <alley Tagi,

The progideis e acoy descrigtion indicates Uial groundsater peceralls discharpes i namoe zones
along Lhe majer rivern in the aoea via speings oo through saad and gravsls in conbnoity with She reees

Az histooe mapping for the area (257 serics 1899 — 1913 and &7 seocs 1837 — 1842 indicabe the
arnserice af @ springs i the szith wast cornes af the siene o the landsil siks the main grourdwatsr
diseaarge & ta the ridal porfan of the Swer Caillgan. Tha repiarsl gredancwates Ao dlsecrian 4
e ied] 10 e in @ edilas W dreCTian Dacsed on the surlace watay diainape

Tamen ars a numbe af karst featurss ident= e a0 the vkiniey af the shs as aatinsd i Table 2.2,

Table 3.2 Karst Features

GEIE
r::t"" Fexture Type | Foriure Mame Townland Froaimity to LandFil 55e
UL RO cnoloyed Aairire isllyramuck Debsee=sy purbeern souscars of
Llepression felokd e =ik & Hiver Collizan
ELLHAL R Lnciosed Foulbez salbramuck Lecatsd washim site
Lepressicr Idde
FLLHEERDNY enrozed Foulnzskera Kiladanzan Lpprogimzey 100m westof
(SRR alte o i i al Riwae
Caalliy =
ILCDEFEONR Emrluenad Lii ramel Eilatlasggan Apgrianalely A0m s h
e st al Laraziill
.I-I:I:'-:I‘:ul PR L Tl raml [ I:.-|.||:|II||;:-|| ok Fani ;';';'I':'h“:ll:?;l‘nl.ll.:l:lri 'I||.|-'\:|:u,..'||
war of [l
IR TR O HerEwle Ly ramed Pallyramuck Wesk | Approgmmsie’y GO0m west of
Sprrg fandhl

ne Gl valneraalizy maa for the area indeates a madcste wulncrahilty clssifizatian Sor the
wajodiry of the lardtll soe The area Inamediately noshoaf the waste bady adjace ot ta the Jhear
Colligan Clasaal ac et wiineralslity,  The karst Teatieres nrapped iy the 2res sra dlaseed ac hadng
enbiaine vl akiliby, Thie aree of Lhe civic sicenily =eg in e soulh way, of P laradFD s chassed
25 high to extreme vulnerak: By duz o bedrocs outcrappeiz at or cless ta the sarfaes in sha former
quarry arca (as indimted an 25" maa 188 — 1813 sorinsh,

afonraticer am e losatioe of polential private seels inochiae e fjge been oboained rom Lthe G5
wol datbase. Thers are no private weals bested down gradiert of the sit=. The groundesste dewn
gadiant pf thie 260 s spacted to ke disesarging ta thie Siver Celigan and Surgarvan Harboar 2o (5
stibiest o fidal Influeree. Tha GS1GEraundsarer Data Wewes Inckeatas the 52098 Prosectionn Tanes
‘o the Dungs-yan Wates Suppk [Ballnarsuck Soprel extendd U aitnin approeisaray A000 of (ha
aredl] sile, Ganed wn Lhe sxpecbed repional groondwsler Tow directon Che landBll s localed desn
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gradieTt of this public vexter supaly and & not lamted w thin the dzlineated scurce gratecton zanes
“rrthe aukle supply hoochnies,

nfarmasice oo the 228 webksce ndicates Lhe Water Frammesork Diredive PWEDD statar 2007 — 2012

or thn Dumgaran Groundwestes Bady indicatss =5 “Good Stohis” Fn WED sk seore for the
Jungarean Groundeeatcr Body sk Sconc s catsgary 1a Tat riskoaf ant achioeng goed statas
wsener 10 sk seare i oprosdcded Par the area of the lardtil sie Ieesdr fior wehicl " resits
A TLETTE

4.3 SURFACE WATER FEATURES

Tre landflD site s locoted a0 the ceichrment of the Coligarefabion. The oy onal surfece weater
dramiage 15 10 an esstacky divectizn oeards the Cangarean Harbaor

hiz Riwnr Lodlgan farmas the wastern, nartaern ard zastern Beardary of the sitz,. The landfill sie
mas deweinped anan arcaa® marshy graurd adjacens tothe Bluer Caligan. The Bleer Seligan s tdal
alnng tha portaern keanclang af the sita tha pact rartherhy pains of te ardfi e 15 ocatad ciesa
o Lhe ke gl beosehich Gronane Lides How (ekoce Lo suTaoe waler promiloring loCation SWI
gaa Appends A Monileeing leoations Dressing MDRO3S0 GUS05]

The clpsast SR8 aetace water menitaring statan o che ladbll site, Sratiom 13 RS1TCOI0EET],
coabedd 20 betdie near Kildangan b 3 S3- inedarele slaln reporbed [ 20130 This ironiliorirg
station is bested aporoxmately 1k wo gradient of the she

Thie water Framessark Cireckwe WD) Staoas 12000 - 2612 for the Bver Collipan ic "Goed Stabas™
and “maderate Htatus” for the Coligan staary

Trre WD ik svore T Lhe Riween Collgsesn iz catesury 2o Twioecied Lo achiese pood skatas™ while Lhe
qcs score for the Collipsn Cstaary & category 1a “21 rsk of not achieving good status”. The Fall
separt ‘o the Ceiligan kEstuary waterandy indiatzs tae nsks relate o mzrpacicgieal risk zad poont
salern front waste water treatment alans.

Thn Zpglerer af Hedmamerrls Stacloons i belaad 207 proadan Infarmation “er an aksalate sttt
fFacize on the Dolfpan at Pondnaskeha (HGR T2000, 9567 ) aparssimete’y 130m up pradent of the
site The ceichrnenl ares Lo Ui slall pavpe o reporied 2 96 354 bt Tom lerg Lurm avamsp
infall far the period 19220-20000 was 1457 . 5mm zad che dre weather Flows | 20WF] s meoarted 250,32
' veilh g 35 e (o o7 QL50 '||"_-':u-..

Trie bislaric maps Tor e gres indicale b, ovior e e devaloprmenl of e Bl e alluial " al
drained ay several draing 2ad sreams that dischorged to Colligan Bee In edditicn the histaric
Mapsaficate the areseans of = mil szee in the western areaaff the it
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2.4  5ITE GEOLOGY

Thg dna fneestigation Silormaticn Weon Che lardPl te aied sierodnding ares has B2ei edaimined
Tree ozl Brarebaole ogs Tee Lhe wonitsring borehoes within Uhe landill s e bave beer revieseed
and summary details of the gte invessigatizn barehale logs ere aresersed in Takle 3.1 of Append= B
Az availzhlz sreomecsbigazion data aas bannused inthe deeslopme st af the corccptaal site maded
IR A cross seckian theaugh the waste body 15 preseate an Figeoe 301t lussrate the cancoprual
sita maded, The section Ina Fas Daan selacted thicuph e i= 1 rarsa; e wasie oosly and
mil=r e, W dwailable sop inveslipation Borebales in @ eeesl Lo sl direcbon, The losticn of L=
sannioey Eoe iz i G0 BAGATEing Points Diaving [Aaperdix o, Deaiwing g, MOR1IS0RENSD5 ),

B Cealegical ard HydiogEaa oo al Sidy o the Digazardan Laadrnill vias wadataken By B By B
S les (ERAY in Baoch 159090 g parl of Lk YWoasls Ueeree Spolics Gon, Dachgrovrd in"eomatizn
on the zoalogy of the sibe has been obtained fram this reocrt wehich indaded schemazic crass
seztipns af the gonlogy ot the stz based oo the site neastigeton data. & capy af thesn crass
sactlens are Incligesd In Apoends B

dodrach outeraps are Irmited o the ares but tae Waulsartan Cimeestane it tzem toooputorop
ramadiately sauthe cast of she st Thie site inuestigation cenfirmn tae presonee of Imicstone bedreck
A7 rkepth rargsag roon 2 &Im aelew groana level kgl a7 RCT 0 the sansheast cooier of The sie ro
FAA0eakpl &1 RCS i The acetl sass carner of the site with the dapth Tz badrock increasing towards
v Mpews JolFpar, Thie robary drilbeg irdizeeed migesive Joeibedded] Brown woopeey ing prained
imestone which comrelates with the mapped geology (Waclsortza Farmatanl. Typically the top
Lim of she hmastens was weathered ard Fractosed. Cavties were Fannd s the limestens bedreck
acrras the aine with inzallsed sand, 0r and lay Infiilwaizh lead oo unszablke drilling candtions die oo
Tha eriansye Tracurmg and karstilicaton, The site inwedt’patics cartirned the presenia 0F fha
Wanlzon L Lirmesberee FurmEton gl Lhe site egoepl Tor e soabh seesl cornes al, B0 ared D2 wihere
abzck shalzs interbedded with dark argillazseous mestone weith g oeell dewcloped cleavese
ritzrarstad as dalksstosn Farmaton weas cncountetnd,  The dopchote top af bodreck s seen o
rercase mesing nnctheands acrass the site from & 158mbgl a7 B3 0 13mbgl 2t RC2 ann 24.%0m af

ars

nz natural evsraprden matenal aorcats che waste deass:s at the site ondudes banler ooy, silty
clary. sty sarsd and recasional siy gravel. SHF Grawen sancy basker clay wss enorantered 1o sanrh
west part ab site in A0 ardd 304 and a4 tar vart s TP and RCT with @ maelmorn degth am, Tha
Fiickiess OF W prave] dueposils = seern Lo incease mowirg nor Diveards Lowssss U e, The sile
rwastigztion date bas baen interpreted 2s indicoting o average 4m ta ?moof overburden deoscsss
arneath the wasto bady. 1he BYA report indicates that che alluaal depasits hac = perreea bilty af
1AEE Amyf (35 Tems] an Faras Ferbatha, 18805).

T slbe Inwestigatian data irdicises there 15 a protecthes e of cecrbarden deacsss arosent acmss
“ha gire DeTwean The wiasta posly ani e Bslrack squiter acnoss sha site, The cnbe aecapsion warlvs
gl NCL whee migde provred | weaste i b direclly o bediock leveeyer i is boceled culside of
b main warte bady and this area has been developad as Lhe o amenisy £ waste Lransfoer orea in
an ares which & now su~acsd =ad fram whars aaste motet =zl woald have aeen remiosed prar to
the coastrictan of the bardstanding anca.

Tho 1998 cte reesbgaticn borsholes wibin the weste gcdy confern average wasse thickness
anging from 4.40m L] be Gadm (2]
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2.5  5ITE HYDROGEOLOGY

abarneatice an tha albe spedhic pdrapacdoEy has e S ned Troas & regiedd of Tha awailakle sit=
irreasliaticn infonmaton. & saermary ol e pesolis of Lhe gl resstizaion bomehobes jc prosded in
Taioks b1 Sapendix B

Growndwater Flow Zanes

Tha main watzar bezning Farizons 20e (1) e grourdeeater in the ocverburden deacsns compessd af
saniy chyey gmvel with makbies (2] the appsr 30m ta Aum o bedracs wharn karst feazures and
‘rachieing ars domiaant in the bedreck anaifer. The groundester kevels data mdlcztes Gonfinedd
coaditiars wars encsumterad in R 2nd RIRA while vacantined conbred conditans a7 R34,

snrs an: ma sand and grovel aguders diliccated- by the 620 in Ear arzac The aquifes of isberast s
“hi bedracy aquifer. Based an the siba specifc dasa the aquifer silnarahiiiy foe the hindrack aquifer
il b glassad extramaar BET ared madesste ar RT3, BOA, GW G2 and G5

Gronandwater Flve DinesRian

Wanchly mcniorig grovndwalar of groursdseator faesls takes ploce ab the site and Cee data Tor 2004
5 orasentad in Table 2.3, the doso indimtes brnitad secscnel vanatizr i the greancasser levels
rumping of groundwate s is taking pleen pasit: fram BES so dilute the leachate pror ta keachate
srearmaant wlthin the canenetand watlands  The geearest “lictuationr & seen at BCR whers 2
wariaticrial DS vwas measared in 014,

Tablz 2.3 Groundwater Levcd Mantharing 2014

= RGT | RORA | GWzA | RGIA | ACA AG B oW1
Sanibiisden Raais Oy bunsin Ruck Fack Oauibosdhan O Lo rdan
CF012014 il ] 2R L2ED A0 0 1630 LM
CEA03 2014 0=M R 125D T.9A0 1l L1E30 LA
[W=Fa e Eli DS i} 2320 L1.350 1.0de 210 FR=EH .2m
3040470014 i} Lo L350 1,030 Z.11C Lzl Leld
CEiE 2014 i) i} Lo L350 1,040 ZAlC PR LeM
M 201 el 1 a0 35 1130 LAl LR EH] LB
LT 402014 (R 1850 i L 1190 <AL LA 1.6
[ = U B (L 1 Hc LA 1.1 £AIL 1550 LN
SIS0 (KRR 183 1050 1130 AL 1550 1.6
e e E 0=7n 1880 L2ED 1336 AL L3N 2000
171102014 0= 1580 L2ED 133160 AL 1EZD 2000
Q351203014 0570 1580 L2ED 1,330 AIL 12330 A.000
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Figure 2.1 Groundwater Lewel Wonitoring 2014

2014 Graoundwater Lewads (o)
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SR

& segsana’ warlaton of 230w b EOm is domanstrated Flguee 2.1 The groundwator quality
wrnitaring indlcates tet REY and RERE are affecnd b saline: Infrision fram the cstaarg as saenin
Tha irrenitteatly algh alaetrles’ eondusivitg wak ciie To the araxinity of s Callizan Sstuary
whiiths & Udal s Tar g 54902

Hydrautic Paramsbars

THiera ja o cile sl e rmatian availalile on the Fediavlic parameles roen Dhe oresiass sil=
recesligations vredertaksn gl the site, Informaton srthe ydiopeclopical parameiers for e same
gookgic! anits s asailable from the eestigztons 21 the Ballinamuck Pubbc Suagly which s lecated
SEIm wenst of the lardfill ste. Pama bnse dzta o tie Durgaeeza Pualie Suaply at 3allinamuck
rellzates apiter traasmbsivie By fthe mnge 6f SO0 - 130N Permeakilities wihin tha
Wanlsartiza Limestone # the Dunpaceza area ages been aessed by the 551 as rangdeg Irom 25 10
L3t wills grieTegtive pocosily of 2.5% gud @ beedradic pradeal of L0005 Leirg Wypical,

Geplogim | Units of Infers=st

hz main goaloge waits af interest woth rospsst 1 greundwates flow and cantarminan: transport at
th st oro enraldeted ta ke ) sardy clayey grawel zrd ookbies lmper within tae oceerbarden
drpesits (i) thr regiaratly impemant karstified aedracz anuifer

Az andfill =te b5 urired and leachatn from tae wasts bady is discharging ta the shalloer
groundwatas In che suerbarden deansts and Fae donp grondwater Inthe bedrack agudfer aenrath
theoiite Both the shallawe gamirdwater 2ad deep gooancwater are discharging ra the Colpan
Tolugiy i L sivinily ol e stz The presimily of e a0 1o vhe Ldally i Tuerioed sectan ol Lk
Fiver Codipan sesalts in the groundes e dewn prodent of e site being sabject to taline inbrasicn.

Thie limestaine hedeack D=neatl the gite i Clasced a5 a RBa@ainaily lingortai Karst Aqidfar, The neaiin
priourderal= roveirenl in e besdiock B oespecied o be bop cwedlthered inlerval and i Lk
Traciered ared sarsified intervals in the top 33mte 30m. The sike spadfic data indicotes sigrficnt
drenlapment of cowities and karstifcaton.

PACADE TR ICIN DY 1
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a2 historie maps foo the site ard suerounding area hove been csamired. The 257 map 11885 -
1413 indizace patenzial foe arsfzraatial fow xancs farmes ratszy 0o whch caterded through the
sl by a et ta east divecsice: there was a mlll race parallel ra the Buwes Colligan aning The wesem
site bourdary. Thers 15 7 sping shawn in the soath wsst cooner of sits) spang te mortn af =50 on
wareh sicke ot RBlwer Calligan; arsl a farmar quarny In the sauth east carmer of the <08 The area totks
At th eas] ol the 4ite o Ehee pei 0 s al Rives Colligan is poone i Neading Garing sariaa tiles,

Thie deailalie site eestise Ton Tnlormeiicn irelice e dim wo Ta al eeerbarden present, bepzath tha
washe body,  Based on the goideloes puslished 2y the Deagrtment of Znvisonment and Lacal
Gavernrizan:, bavircamental frotzcion Sgenoy and Goalzgicsl Susvey of reland in the 1329
aubicatian Granrdeatsr Frocectiar schemes the sits specific suinerahiliy far che bodmacs aguifer s
claseedd =5 ranerare which agrees wirk ohe 550 maa.

PACADE TR ICIN DY i}
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3 COMCEPTUAL SITE MODEL

& ocrass sectian has been arepared tao graphically lllussrare the conceptisl <ne mndel e tha
Sinpaiyan Land il S 2ad 15 precegbed 25 Fguife 11 The cection ling wds selectad Lo liverses] tha
avdiluble Boreboks kealons in @ dppeosimals veas, Lo oeasl deection

3.1 POTENTIAL 5DLIRCE AREAS
1.1 Landfill Source Area

Thie lared [0 gibe &, Dunparvan spaesd Do 368 o 003, The land Tl cegred gty wasie To
disposal m June 2000 bat s currerdly Seing vsad ar 3 ciwvic ameniby coentre and transfar station for
secpclabds materials.  Hs estimated that 46834, 070 tpanes of waste kas heen lzadfifed ot sk sibe
aaseid i the 195984 tanres fandfbled ar she tlme of thie lioenes apalication ard a fumher 169,784
tonies T be dapesited] pass prant ol lKecge Tha larndil sita i palined argd Cowers an area at
soprvsire ey 6.8 bevlgies, The saleal ol lhe weesle body For the loermed sile s sloreen on Ui Sl
cpcaton & Site Lawout Plan (bpoendix &f The faclity aceepted mainly domessic ard commescial
cfuss, s also repored thet chromien cantaminated ooganic Sudee framre a tannery in=artixe
and somre lead containing sudge fram s bead crpstal factary o Dungaran was abs tepostoed.

Thz snarne “or patensial gravndwacer cansaminatian as the sie s e keacaate belng generatad fram
“ha degracztion of 2 lanchilled satedal, Priar to e Inctalarian of the Hnal capaiag lager in 2103
dinfall wws percolating Gaouph e eeesle body and generaling edchs e which subssguently
disgnarged o e grawdwarer E=aeath the site z2ad 102 River Callizan afacent ro fha site, Tha
restali don el e engineered cop has spailicantly redoced the quarily of ssinlal parook
shrovgh the weaste bedy 2nd conrequetthy reducsd the volame of leachate being generated. The
arkgnal wasts licenoe aoplicoban cakwated that the annes! leachate genzratan as the she bebwoen
1I8E and 2012 sangsd “reem A1, W aanam ta B I annam The RS Laad=ill Sde Orsign
Wil JFRA, 2E00) Sdieates a pper boaned of 108 Intilteafion of aHective calatall for resrere
arean, Fasad on 2 sile grea o S92 %07 gead a0 elTective @ala 0 ol S22mee s gerior )3 webeile
his mguabes o inke restoned area The setes bearioe et mated the eachete generation post cappine
waap oF e prder af S50 fanaum.

tiree the wast limnoe was gamted for the she o 2002 a numazr af specifind enginecnng works
st placs ot B site tooredies thin patential far lzacaats genemticn inclading tae Insmllation
al suiface water draing, Beclete abaractinn ard collectinn swiTern and final enginesend caaping
ayer i gcroidance witt e o corditons lor the site, The kechale levels converlad o mQ>
awe been prosiced by Weerford City ard Coweily Cownsl, Only daca i availakle from L4 shich
redizztes tae leachate level (s mighes than proundwater desations indicztieg e potestis! for
igration of kxachate ta the shal'oee gragndwater and the desasr groandestes tieasgn the base af
Sl anlivesd wraste body.

PACADE TR ICIN DY 1
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Table 3.1: Leachate Lewvel Menitoning 2022

De L5, L3 Lia,

LN ot 23 .25

L P LR el 2.3 L.2G

£2/03,3014 Qi3S L C.I25
ANSMIAA 3 < .25
[REPH T dEl £ L2

G280 201 13 I .15

]
S 15

15,407,201 L2 2
T 168 2 ERE

2o 0L 153 24 415

27102018 TET 14 [0

T ) 13t 2.5 .44

034/12,301& 1z3 A C.95
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Fipure 3.1: Dungarvan Landlill Conceptual 5ite Model
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512 Leachate Cofmpositon

Thie laschiale marloeig dats Tor ke period 2009 aad 2005 Fess deen resivved Lo kenilify the
cormirants of patertial ooneern [C000 s the site, The Waske Lioenoe OW0032-02) requires the
wentaring af thn lezchate campasizion at the [zacaats sumas [undilieted Ieackasel ard ke legann
wiarsa. Manltaring 21 Lagann Blarshos raquissd it s dissacgs plpe froon the coostructed werlaned
ayatem s commissennd 2ad operatiane’. Weachate mendoring data s availabic “rom Wate —~red Lty
and Courdy Courcll friom she Fallesing leschate mcnfariag bestions. idescaatar 108 fend 10n
W Poad T DO D 3 I I0W Paned 4 B DWW Paidd S0 andd 108 Pand S0 hoswasdar this datz
ceprarenly diluled amd Gegled leachale aod s nol represenbzlve o P leachals discharpig
shiraugh the base of the weste moand. A cepy of the available data s presented in Sppendx L, Takle
= 1 far irformasian perpases.

nz datz for the mtzrccptar samphng Iecataan has kecn campared £z che Eramamental Ohjecbues

Grannduwater Fegulatiees (51 R 0ot 2000 theeshald walises ard the sypleal leachate carmpasitians
(el Slte Desn Manal, Table 7.7, FR& 20000 (dpp=adix F, Table T3], Tha data indicates tha
eathale coriposilivr iz 40 Ul bowesr and ol Lhe ramee reourted Ton rnetharapeiic eachate (Leodivl
Site Design Sanoal, CRA 20001 The awailakle deta From 3010 ta 2015 for the Interceplos sas
scuipvend and dontficd the foliowing potantial cansarminants of conoora: ammania (< 002 to B
gl chlonids (70 - 173 Mgl sdecrrisal conductieity (530 - 1 FED asfom), man &1 - LA ugdll,
wanganase (310 — GO0 M), patasslien (17 - 36 sgfh Me Vst |00 susstancas ware derected &t
conieeibislivng above e delecion bl Mo hesesdoa: sunstances have Lean deleclsd =l
corizeribrations abave the sereening values.

3.2 PATHWAYS

Rz Dungaryan Leadfil siteis an anbireed st The deaesiban af waste has taken place anton of the
argnal grourd surfzee Inoar area of reclalmed sstuadee lard. Tan waste hedy 15 saparated fram
Thancerhiag kel aguifer by doa te T of averkusden clapasiis,

The waln pEtivesy o tha discharge of leachare frapy the <78 4 exdected 18 B 1 ke tha shalloe
priourddeeat=s i ke uverbarde s densils and Lhe deepr groundwater i Uie becock aouiler 1otk
estuarine paric af the Jieer Collgzn adacert o the lardli] sie Tha sie rvetigaion date
redizzie taat the men astheeoys or toe prcforental migratizn of leschete aff-sitn as shawn on
Figure 3.1 2me-

. —eachate vertically migrating to the csha ow zroendwater in the sandy clayoy prows awer within
thiz penrbwsden dopasits.

. eachare {4 the shallow pradwater wesical s algrating oo the deepsr proondsarer fa ks
sesinally eporLant kasbified lmesore aguifen |prooedeal e corcenlezed = Lo 30 -
&1m of badrock!

= Ehallae granrdwatsr in the peetburden depastts acdzarsally rilgeatag m the Buer Doligan
Collgan Foiuand.

* Japper groancaater inthe Aedrack agaifer heezeetzly migrating ta ke Celligan ksmary and
TRINZArvan =a e

az wulnerakility af the graundwator in the Dednacs aquefar beaeach tha waste body landfill, 25 por
“h G5l ainerakeliny classficztion scheme, 15 mncorate,

PACADE TR ICIN DY 1=

31



Furgarsar Do - I sraendns ol Fredwy

3.2 RECEFTORS
Tre Ralkoiiing Teceptirs haga Deer asesier -

= Drnking water Suppliss,
i Recraglional Wslers

* Deslgnatecd Sites

Crinking Water Supplics

The laad'il ste s located onoa Regionally mpartant asquifer skl 1a addition ta thie cevent
Eroundeisi2s usEEe in Che o area e Cuime reagurce poteri@ needs Do bBeooonsidared g e
prounderales boedy s ckessed urdder Che WED Regpslar of Proceclad Sress 2s Croondeealer To
Srmkme Water,

Trie yweis ki sumply prounderaten 1o e Duppdeyan Foilic Supaly are boceed 000 wesl of the
laredFL site. The G5 dulinested Cie Grovrdeater Saunce Probeclion 2ores for Uie Dunigareas Supoly
chane 129987, The landhll sitz & indicat=d as boing dews gradiens and aussids =f she zome af
crrtriantion o the aaklie sl

W private well users bawe hees idzntificd dawn gradient of che st Thore are ra praperics
ncared bidradicaly doan grackent af te dra between e Bnctlil and the Rluer Galligzn. Thare 2
& nurnbes ol grivate vwells Koaled o the adarth side ol e Bieer So0fpar, morta o (he Bnadfill sice in
e vivinny of Lhe Y720 There boreholes are ol oceced doven gradiens ol Lhe waeste body as
grourderzter flew inthis area is expected to be tawards the Biver Colligza in addibon the landFfol site
windld nat ke lecatsd within the 2one 5f contrhision af shose private walls,

Fecreativnal Waters

Az Uanea dxach Bathing Water anea s lacsted aparzxmatehy kkm from ke lanesill stz (ke inrer
porflnn of Cungarvan Harbae 05 ot Incluced 0 “Sarface Wator I Raching Lecatians®.  The
Eroaindleatas from tae wiclivty of The lanclill site 5 onod inchidedd in *Groandestas In Rarhing
alions", The landill sive dos ne dissc Uy dicliage Lo e SurTace Waler i Ballirg Lucations
qoweser the Badfid cite may be directy bnked toothe Clapea Geach Gathing Water Aeea
Grauadwater from the kensata the fandfll sie discharges ta the Bver Codligan whicn subszquenthy
diraargss to Duagaresn Harkour erhics 15 massed as 2 Sietans wates in Sathing Locatans.

hellfish ‘Waters

hinosFa anline mapaing oadicabes @ ShelBish Arca JPootesied aren Cede Fa2_004%) incaned
aaprecdmately Ak toam the anddlll <ite, The Colllgan Fatuary cTransslonal Water| B irchaded a5 =
surlace water Wilhin iz Shelllisg Siea, The Shellish A is ol imisadiately ezal oF Cuiaisar
arid Wihilstioase Gank,

PACADE TR ICIN DY it
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Cezsignoted Sites

Jungarsan Harhor §s 2 designated Saccal Pratection Grea [SP4) inder the FLBirds Qirectiue, The
clesipnated ste cowers a9 area ot 1,0M 1 ha lecarted alang the River Callipan Fsouary &5 Far unsiream
a5t higaest palnt to which ardirasy tedes Foee [surfaoe water micaitaring lecatizn $8W02) The Sheer
Calligan ard gradwater are Jassed as connibuting 1 SPA habitare

Tunparyan Harkoor 2 peaposed by dasipnaricn a4 a Matural Haiitaze Area (pRHA} Tae phi-a,
auuridary exlsds ahiave Balyrisely Sridee ard sdjacenl o e land B site Bovrdary.

Thiera 15 podeatial toe the dcharge o goonrdwatar ane suctace water fram the andfil ta dschags
w0 TR DungEeeydn Harneor 520 v piHA, Thare = g0 desipnated Spadial Area of Cosse-gation (580
wegbed dover radieal of e lamdTill

3.4 5PR LINKAGES - RISK SCREEMING

ThE fEk woreering aracess s Based onorhe Source - Fathwsy - Receponr mancdel. This raqulres the
gagpcimant of wlataar tha wouroe Pazste Doy and recapiors are e Dy ane or mi0ra a1
ax szl in Table 3.2,

Thie assesanend af risk as s, wedloes 2r hlgh =mas heon carmiend b By eeamining the lire hetween
Ay risk Facro s arid 3 reidw ol The s te specilin watar qualily moritoring e,

PACADE TR ICIN DY 17
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Table 3.2: Risk Assessrment

Souroe

Bathway

Reteptar

Rish

Waste body composed of dommestic,
commierdal ard constructian and
demclition waste The site is nkned but
hie waste body B capped, The main
contaminant of COrern ik ammoma
Elervated conpentrations ol irom,
manganese, sbumirdum, chlaride,
arsenic, potassium, nickel, barium and
kead have also bean measared,

Leachate vertically migrating 10 shallow
proundwarber

Drirking Waber Supplies

Nix Wﬂﬂﬂlgf‘{ll‘rﬂ-’hﬂlﬁ‘l LseTE have
been ientified for the shalow
groundwater down gradient of site.

The site is unlined ardd waste is directly
located an pwerburden deposits.
Evidence from groundwater qualdiy
monitaring inthe creeriiircen indicates
that leachate is dischaging 1o shallow
growndwater benesth Tha lenddil site,

o potential shallow groundwater usars
Franve Breen identifed down gradient of
b st Ne ik ident ifed,

Leachate vertically migrating 1o deeper
groundwater in bedrack agufer [fop
A0 to 40m)

Drinking Water Supplies

No pofantial groundwator usors havo
by ighertified For the deeper
Eraundwater down gradient of site.

Thie site s uminied ared the waste is
separated fram the desper groundwater
by the 4m 1o ?m of owerburden
doposits. The groundwatar quality
moniaring from RC34, and ROGA for
B0 AE 2015 indicates @levaled
corniceriratioms in the dedper
groundwater beneath the il ste. it
= recommended that an additianal
monitaring borehple be insalled & the
Land il e to moratar the COmpostion
of the groundwaber in the bedrock
aquifer lor compliance mantoning
DUrposes.

Mo rigk entified to dinking waber
suppiey a3 na supplies af present

Leachate vertically migrating 1o shallow
prondater

Recreationad Waters

There i@ paterdial far shallorey
graundwater froon benesth the site 1o
indirectly discharge 1o ihe Clonea Beach
Bathing 'Water which i Iocated Gkm
dorwen gratient of the lardiill site,

The volume of leachate being produced
s oy bn terms of the dilution avallable
within the River Colligan and Calligan
Estuary. in sddition farther dilidtion &
wvnilabde within Dungacsan Hadour,
Thie surlace wiler quality data indicates
nin issue with elevated concentrations of

SRS TIRFOOIL
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Seurce

Pathyviay

Recppiar

Risk

contaminants of petestial zarcera in the
tenpnecliate wicinlby 07 the sita at T
and EFA SLation Mo, 307, The ol
regant Bathing Wiaher Satis far 2015 ror
Clones Suandis classed a8 excallensl

Mo Risk identified to Clanea Desch
Bathing Water.

Lescse Frale warbicalty riprative Lo geeps=
gravincheater Inchedrock agutfes ftop
F0rm Lo 40

Rernzaticnal Wters

Thers & potardizl for the desper
graundwater from bemieath the stata
discharge indirscthy to the Cionea Geach
Barhing Waéater whoch s lpcatad dkm
deeen gradient of the lardfll site,

The wolame ol leschiale baing prodeced
15 b In fermms o tha dilution assdable
wiltin the Fvar Colligan @nd Callipan
Estuary. In acditicn further dilutan is
Evaitable wilin Durggs van Haour,

The surface water quality data indicates
oo s il eleealad cono=irations af
contaminants of peiential corcern in the
frmmediale vicinily o7 the sik2 al B2
=nd EFA Station Ma. 3070, The mast
renant Bathing Wt Statis for 2015 for
Clonea Strandis classed as excallent.

Mo Fizh identified ta Clanea Beach
Rathing Watar,

Leachate vertimify migrating ta shallees:
graunchesater

Shellfish Wateors

There & polertizl fur the shallow
gravnchaater Team benesth the st 1o
ndrectly dscharpe to the Shellbsh aras
within Dunaarean Harbour 10ganed Ak
doeen grachizn: of the lard P sita,

he valume of leachate baing predeced
I b I terms of tha dilotian swailable
within the Beeer Colligan and Calligan
Estuary I anditicn Furthes dilitianis
Aeailaile wilin Cungarvan Hamour,

Thie surface water quality dasa indcates
PG EELe wWilh eleealad Conoerprations af
contraminats of potential concera in thia
fopmediate vidimity oF the site at W2
aned ERASEatlen Mo 30

Mo Fisk identificd ta Shellfish Waters.

WOV AR FI02A]]




Lingarear Laned 1 Hadh cgadopioa Rannen

ST Pathwiay

Leachate werkally mIgrating bo oo
prouncsaker in becroes gguiler [Lap
Am b A ).

R e
Shellish Wators
There = potertial for the ceeper
grouncwater from beazah the sieto
ineirpcrly gisclarge 1o7he Shelfikh 2o
wihin Dergardan Harhsr lacated dam
o graciers of the landhill ste.

itk
Thie wakane af leackate being prodared
iv boes e L ol Bl divobioes avslakle
within the Blver Gallgan srd Caligan
Extaary. In acddion turther dilutian s
availabhe withe Dangeress Harbow
The surTave weater gualily data indicales
niz l5sie with elivatod concersratiors of
cotbamineris of aoterdial cerceen imthe
imegiate wivirily of Bre e gl 52
and EPA SEation No, 200,
Ho Rk identilied co Shelllish Wa e

Leachate werikcally migrzing to challow

[HELHLHE R B

Designated Shes

Thora & potertial dor the shallow
prouncsater from bea=sh the sib= to
dizcannae 1o the Dungarsan Hadsaur
Soarial Prodocilon Arad (SFA)which s
lowat=d mnmadan=ty adjacent 1o the
lamdfll site, There & poteedial far Bandfill
o impars an surfacs water gaaling due
ta pievatad cancendrations JLe. aeuated
amrsianial and an e acustic habiksts

The 2014 & 2015 monccring data
ingicales fn iaauey well seelave malan
niaality adjzient e the sitee The waliene
cf lcackete heing produced is low in
termns of the dilaber avalakle wihin the
Riwesr Coalfpan sl Salligan Fatasny

The risk s clessed as Low Bisk,

Loaraate weoically migrasing to eespar
grounchsats in bedrocs aguifer top
M ko admd.

Dslgnatad Sies

Thari & potercial for the deaper
grounctwater fram bzazath the sie ta
girtapee b the Dupparsan Harkson
Sowial Profeciice A (SRS e iy
leated nmedianely adjazent 1o the
langhll sibe. Thers s potordiz “ar landil
Lo iemipans o surfacs waler guality due
Ea picuabad cancerdrabions (e, metabsd
amranial and an thiz soastic kakleats

The 2014 5% 2015 moararing data
indizatss ma issues woib socfocs watksr
yuality adpcent fo the sibe. The valume
af leachama heing peadiina is Lo in
berrns of the dilober avalakle wethin the
Hiwesr Caligan and Callizan Lstuas,

The risk ks classed as Low Risk.
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3.5 APPROPRIATE TIER OF ASSESSMENT

The Source Pathway Heceptor methodolopy has beea followed. The EPA "Hydropgeciopizal Review
Technical Assessment Report Temglate” outlines that a deored approach is recommended in
wesessing potential impacs en groundwister and others potestial receptors.

36 CONCLUSION

The monitoring data indicates that the following parameters are present at concentrations above
the sereening Ievels: ammonia, iron, manganese, dlurninium, <hforide, arsonis, potassiem, nickes,
biarieer and kad. The main contaminant of concern 2l Lhe site 5 amrmonia.

Priar to the completicn of this repert a Generic Cusantitative Rlsk Sssesament [SORAN had not been
praparad for thiz site. Generally all landfills are required undertake 3 Tier 3 aszessment, which s
considarad to be anzlopows to a DOEA unlass there is clear evidence that the risk 1o groundwater is
lovs,

The fsk soreening Indicates that the site represents a low rlsk ta the identifled receptors.
Immediztely down aradient of the sits the groendwatar is discharging to the tidal portion of the
River Colligen, Mo proundwater wsers heve heen identified down gredient of the site and des ta the
proximity of saline water and none are likely to be developed in the futare, The indf site dors nnt
reprasent a risk to te Clones Beach Gathing Water Srea or the Stelllish Watess in Dungaerean diee Lo
the distance fram the landfill site and the dilution avallable. The risk te the adjacent dasighated
sibes, Dungarvan harbour 5840 and pMHA, = clazzad 2: low kased on the existing water gueality data,
tha low strength of the leachate and the dilution svailzable in the River Calligan.

The results of the risk soresning indicate so rs% or a low risk to the alf of the idestified receptors at
tha cite, A detalled guantitabwve risk assessment has not b2en undertaken at the site. Basad on the
identfied low risks at the site and the rezults of the groundwater and surface water montorng the
undertaking af a Letailed Quanttative Risk Assessment {QRA] 5 not consdered nacessary. The
pristing monitoring pmgramme (casting surface water and groundwsster) is coasidessd to be
adeeate Lo monitar Changing 2roundwales cormpasition.

It is recommendad that the curcent endirenmental manitorng praogramme s contineed, 11 s
racemmended that an additional groundwater monitering barghole be installed down gradient of
tha siz2 to monitor the grosndwater quzlity in the bedrock aguifer.
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APPENDIX A

DRAWINGS

1. Monitoring Locations Drawing Me. MOROI50/DG0G05
2. Lpachate Extraciion & Treatment System = Drawing MDRO350/Dp0712



7 SUMMARY, CONCLUSIONS & RECOMMENDATIONS

The conceplual bte model has been presented in Chapgler 3 of this report and i illustrated on Figure
3.1 Thére is considered to be sufficient sile investigation data available for the development of the
conceptual site moded and the identification of tha growndwater fiow intervaks,

Tha limit objective under the Groundwater Hegulations regueres that all necessary maasures should
e taken to bmit inputs of non hazardous substances to groundwater to ensure that such inputs do
nof cawse pollutan, deterloration in status of groundwater bodies or cause sustained wpraard trends
in groundwater concentrations. The site is considered 10 be carmpliant with the limit objective of thi
‘Water Framewoark Directive and Grosndwater Directres.

The prevent pjective of the Groundwater Regulations requires that hezardous substances should
nof be permitted 1o enter the groundwater. Arsenic was the only hareedous substance identified at
concentrations above the threshold set in the growndwater regulations but this was limited to ane
semipling date and there is no evidence of 8 widespread |ssue with arsenic at the sita.

Remedial measures have been undertaken a1 the site between 2008 and 2012 which have ind eded
tha installation of a leachata abstraction system, surface water management system and engineared
final cap, The purpose of these remedial works has bean to prevent or limit the fnput of podlutants
nto proundwater beneath the site and surface water down gradient of the site, The |nstallaton of
the engineered cap has reduced the volume of leachate being gensrated a1 the site.

The available groundwaler monitoring data lor 2014 and 2015 has been reviewed 1o dentily the
patential contaminants of concern.  The potential contaminants of concern include: ammonia, inon,
manganese, sumaniem, chloride, arsanic, potassium, nickel, barum and lead. Ammaonia is the main
contaminant of concern.  § is recommended that monitoring of COFC be underfaken at the
frequencies outlined in Table 6,1 and at the proposed compliance monitoring locations in addition to
the manitaring specified by the waste licence

There & no evidonce of an upward trend in contaminant concentrations at the sito or an expanding
plume of contamination, As the site is located In an estuanne location the area. affected by the
plume 5 bmited to the immeadiate vicniny of the waste body as the groundwater and |eachate i
discharging 1o the afjacent sstuarine waters whers shgnificant dilution is available {1:1, 780,

There s no evidence of the existing surface water guality being impacted from |eachate discharges
from the Endfill site.

N estisting down gradiant groundwater wsers have been identified and based on the proximety of
site o tha Colligan Estuary and tho proximity of saline water groundwater s not expected to be
developed down gradient of the site,
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Standard To be Achleved in Surface Water

Froposed

ron

Thees is med specilic stardard seq for iron in 51 Mo, 772 of 7009
surface Water Regulations, Therg is no threshold specitied Tor
iror i 5.0 Moo 9 of 2000 Growndwater Regulations. The 4G5I
EFA pulblication Towards Setting indicated an BOS of 1.0mg for
Iron in surface water,

1,750 mal

Mickel

Thee threshald specdied for nickel 50, No. 9 af 2000 Groundesaber
Regailations & 15 ug

26.7 mg/l

BAzngan

Theere is o specific standard set for manganese in 5.0 Mo, 277 of
2009 Surface Water Regulatons. Thene is na thresheld specified
far manganese in 50, Ho, 2 al 2000 Groundwster Regulstion:.
The Q51 EPA publication Towards Setting indicated an EOS of
. 2mgA for manganese in surface water.

534 mgh

Pofassm

Thera i no threshold specified for potassiem in 5.0, Mo, 5of 2010
Groundwater Regulations, The 1G5V s set a5 5 mg/fl

8,500 mygl

Aluminkum

These & mi threshold specified Tor aluminaimm in 5., Mo 9 of 2010
Groundwater Regudations. The 15 is set a5 200 gl

5 mgh

Barium

Thee &2 ne threshold specified for barivm n 50 Neo 9ol 2010
Groundwater Begufations. The D5V is set a3 100 ugl.

V78 enghl
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It is recommended that a new down gradient mondtoring bosehole be provided for monltoring of the
groundwater compasition in the bedrack aguifier down gradient of the landlill,

The standards which have been comsidered in the sstting of compiiance values for the groundwater
mchude the following:-

- European Communities {Drinking Water] Regulations 2014 5.0, Mo, 144 of 20d4};

- European Communities Environmental Objectives [Groundwater) Regulations 2000 (5.0 Mo S of
S010) [groundwater threshold valyes for assessment of whether growndwater intended for
human consumption In drinking waler protected areas 5 Impactad by pollutants and [/ or s
showing a significant and sustained rise in pollutant kevels);

*  European Communities Environmental Objectives (Surface ‘Waters] Regulation 200% (5.0 R,
172 of X8}

- Bathing Waler Cuality Regulations 5.1, Mo, 749 of 2008,

n this basis the compliance values outlined in Table 6.2 have been sot for groundwater, The wse of
thess compliance walues will ensura the Environmental Guality Standards for Surface Water are also
met based on the available dilution in the down gradient surface water body.

The ERA online mapping indicates that the andfill site is located in the Hydrometric fdrea 17
catchment of Colligan-Mahan, The catchmant arga to the staff gauge locaved 100m up gradient of
the site |s 96.35dkm’, The dry weather flow |5 reported as 0.32m'/e with a 95%ile fiow of
050mYisec. The volume of leachate being generated at the site is estimated 1 ba of the order of
5670 fannum.  This equates to & dilution factor of 1= 1780 taking the dry weather flow. This
excludes the effect of dilution from the tidal action within the Colligan Estuary and is therelore a
conservat ive estimate.

Tha dilution factor of 1,780 has been taken in to account in the back caloulations of the compliance
walues for the contaminants of potential concern. This indicates compliance valieses are sipgnificantly
higher than the current concentratisns in the groundwater at the site. On thes basis, the current
groundwater quality is cormpliznt with the proposed compliances walues,

Table 6.2: Compliance Values for Contaminanis of Fotential Concern

Paramuter Standard To bo Achivved in Surface Water el
Ammania Thesre & ned dpecific standand sei for amemaonia n S5 Mo, 271 af L15mgn

2009 Surface ‘Water Regufatiors, The 65 ugh [0S mell)
threshald value for assessment of adverse impacts. of chemical
impurts fram grourdwater on assodated surface water bodies has
besen uzed as a more corserdative MEasUre.

Arsonic There lamit for arsenic is in serfaoe water & 20ugl (D42 r:'gn"l-.b 15.8 mgfl
Eased on annual average snvirgpmental guality dandand, Table
D51 F72 of 2009 for Diber Surface Waters,

Chlonde Thee limit specified for chioride m 5.0, No. 272 of 2008 Surfaie 333,750 mg
Water Begulatians i 1875 mL
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6 GROUNDWATER COMPLIANCE MONITORING

The praposed monitoring lrequencies and the proposed parameters for compliance monitoring lar
groundwater amalysis are outlined in Table 6.1, Details of the current groundwater monitoring
programma are also indeded in Table 6.1 for infermation purposes, The contaminants of concern
are highiighted in bold in Table 1.

Table 5.1: Compliance Monltoring

et 3 - Current Groupdwater
Bt Becommended Compliance Groundwater Mol g i i Lo
: . 003203
e el B
visual Inspection | Ddow Caarnar by Duiarerdy
Gr ol wetet Leye| Baanthly Pdcnthiy
Amamnia Clsarmerly Chdarter by
Arseric Dusartarly Mart Regquired
Cadrmwum Anrially Anraally
Chiloride Diaarterly Chuartery
Chiramium {iotaly Anreaalty Annaally
Copper Anrisathy Anraally
Dissatved Duygan usrtorly Annasally
Electrical Conducthty Quarterly Ouariery
trom QOuasrtarhy Ouiarter iy
Laad Anruatty Annaially
Pckel Anrually Annaially
Magnasium Anrially Annaially
Banganess Clusarterly Anrwially
Mescury Anrwalty Anraially
Drtha-phosphaie Anrially Annwially
Tedal Phosphorus Anriaalty Anraally
oH Ouarterly Ouarterly
Potassiem Quartorly annaally
Zalphate Anrually Anraially
Temperatiure Quartorly Ouiarieriy
Taotal Oxidisad Nitrogen Qusasmarly uanmeriy
Toatal Alkalinity anrwually Anraially
T Anrially Annaially
Aluapminiam usastarly Mat Regquired
Barium (zaerterly ot Required
Augride Briannueaily Biaminually
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5 REMEDIAL STRATEGY

The purpose of this repart is to demonstrate campliznce with the Groundwater Ragulations (5.1, Mo,
9 af 2010), The aim of the Groundwater Regulations is to ensure the objectives for groundwater set
by the Water Framework Directive [2000/50/EC) and the Groundwater Directive {2006/ 118/EC) are
achieved, There are currently noauthorised discharges of groundwater at the she,

The risk screening has determined no risk or a low level of risk at the site to potentlal recepiors. The
groundisater from beneath the landlill she s dscharging o Colligen Estuary and Dungarvan
Harbour. There & na evidence of & signilicant risk 1o the surface water quality down gradient of the
site, o shellfish waters, bathing waters or to the designated sibes [SPA and pMEA)

The site Isconsidered fo be compliant in tarms of the limit objective of the groundwater regulations,
The mstaliation of the angineered final cap, leachale abstractions systerm and integrated corsiructed
wetlands have sgnificanthy reduced the woluma and strength of the keachate being generated at the
Hite,

The site & considered to be compliant in terms of the prevent objective in terms ol the discharge of
hazardous substances, Arsenic was the pnly hazamdous substane identified at concentrations above
the threshold set in the groundwater regulations but this was limited to one sampling date and there
i po evidence of 3 widespraad (ssue with arsenlc at the site, i is recormemended 1that quartary
monitaring ol arsenic be undertaken ta monitar the situation

It has not been podsibile to locate the borehole logs for RCT and RCB bul they are reporied (o be
monitaring . the groundwater composition in the overburden deposits. There B cwerrently no
groundwater monstoring borehole in the bedrock aguifer lecated down gradiant of the waste body
outside of the landfll site. 1t is recommended that a monitoring borehole in the bedrod aquifer be
instaflad along the pastern site bowndary 10 serve as 3 compliance monitoring point in the bedrock
siqufer. |t s propoted that the monitaring borehale will Be instalied in Spring 2016 Tollowing receipt
of appraval from the EPA to progress.
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It s pecommended that 8 groundwater monitoring borehole be installed in the bedrock aquifer
down gradient of The waste body to serde 4 a cormpliance monitoring peint in the bedrack sguifer.

Due to the proximity of the site to the Colligan Edtuary both the shaBow groundwater in the
owerburden degasits and the deeper groundwater in the bedrock aguifer will be discharging 1o the
astuarine waters. This results in signdficant dilution of the groundeater, This bmits the extent of the
groundwater contamination to the groundwater In the mmediate vicinity of the site,
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4.3 CHEMICAL 5TATUS OF GROUNDWATER BODY

4.3.1 Direct Discharges to Groundwater

Dungarvan Landfill ste was developed as an unfined [andfll site.  Monitoring of the leachate
compasition at the site Indicates a number of contaminants are abowe the groendwater threshokd
values, The site s unlined and kachate & discharging to the shallow and deep groundwater beneath
the site. There is between dm and 7 of overburden present acrass the site benaath the waste body,
Prayioushy wasle was encowsniered at RC1 an top of bedrock in the sousth east carer of the gite
howewer this area is now occupsed by the waste transfer station and surfaced resulting in no
parcolation of rainfall in this area. O this basis there are no direct dischargas to groundwater.
There gre indirect discharges of polkitants 1o groundwater after percodation through the overburden
depasits acrass the remainder of thea site.

4.2.2 Impact on Swrface Water Bodies

Of the parameters ol potential concern ammania has been identibed as the main parameter of
concern due to the fact that its concentration in the grosndwater beneath the andhll site is in
axcess of 100 times the scresning value (0,065 mgf 51, 9 2000 GW Regs Umits Column 2 Adverse
Impact on Surface Waier Bodies], The ammonla concentration in both the shallow and deep
groundwater s contributing to the Reser Colligan [ Collgan Estuary 8t concentrations that are
significantly higher than the river water standard for good status (0.085 mgf) There are no
standards specified for ammonia concentration @ coastal waters, The results ol surface water
quality mondtoring within River Colfigan indicate no impact on the down gradient surface wator
quaity.

The Watar Framework Directove (WFD) Status (2010 = 201 2) for the River Colligan s “Good Status®
and “Moderate Status” for the Colligan Estuarny.

Thie WD risk score for the River Colligan is category 2a “expected to achieve good status” while the
risk scorg for the Coligan Estuary is category 1a “at risk of not achieving gond status®, Tha full
report for the Colligan Estuary Waterbody indicates the risks relate 1o morphaological risk and posnt
source from waste water treatment plant.

4.2.3 Impact on Groundwater Bodies

infarmation on the EPA website indicates the Water Framework Directive (WFD) status 3007 - 2012
for the Dungarvan Grommdwater Body ndicates as “Good Statws®™. The WFD Risk Score for the
Dungaran Groundwater Body Risk Score B category 1a “at risk of not achieving geod status”
howaver no risk scora 15 provided for the area of the Landfil site itsalf for which “no resulis
rpturned®.

infarmathon on the proundwater shallow guality down gradient of the site s available from
mienitaring locatian RCT which indicates ne isue with the groundwates guality down gradient ol the
site, The avadable data for 2044 and 2015 for this monitoring location indicates the ammaonia
concentration Is generally loss than the 0065 mgfl threshold value st in the groundwator
regulations {highest concentration 0B85 mg 3, 201).
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Monitoring of the guarterly surface wates composition mcludes the analysis of: B00, 000, electrical
conductivity, dissalved auygen, pH, suspended solids and temperatsre. The available resuls of the
quarterly manitarng for 2014 and 2015 are presented in Tables €1 10 C5 inAppendix C. The results
of the guarterly monitoring at the surfece water manitoring locations indicate no isues with the
wiater quality, The changing tidal conditions in the wicinity of the site can be seen in the variation of
tha glectrical conductvity, Low blochemical oxygen demand and chemical oxygen demand results
were obtatniad on all samgling dates.

5| Mo, 272 af 2009 Europesn Comrmunities Envinenmental Objectives |Surlscs Walers] Regulations
gutlines that for river water bodies the dissalved oxoygen concentration should be betesen 30056 and
130% saturation for 95%lke, The dissolved oxygen concentrations on all sampling dates (except 5%
Lagoon| were within the range specified for both river water bodies and transitional water bodles,
The pH was withan the renge specified for river water bodies. The BOD was below the 1.0mg/fi
detedion fimit st all of the sampling locations within the River Colligan and Coligan Extuary. The
B30 concentration is within the limit set for high status for river sater bodies, The concentration
within the surface water lageon ranged from < 1.0 to 3.6 mgfl and 5 within the limit of 4 0mg/fi
specified for transitional water body,

Information on the biclogical assessment of the surface water & avallable from the 2003 / 2014
toology Report from the 2004 Annual Eryironmental Report siates “the resulis of the 2012
biolagical atsessment of the River Colligan indicated goad quality status at the upstream site (Sive 1}
{olloewing analysis of both the surface water guality and biological water quality data.  An
improvement of the water quality at Site 1 {in comparson with 20088 and the increase in the
diversity of species at downstream connecting sikes, coupled with the review of water guality
measuraments taken on site and the EPA chemical water quality data betwesn 2007 and 2008,
reflects good water guality indicating that the Dungarvan Landfill site i net negatively imascting the

Rinveer Colligan®™.

The EPA surface water quality monitoring data 2000 - 20172 for the Colligan Estuary Transitional
‘Water Body indicate “intermediate” status. The river water guality data 2004 to present indicates a
{3-4 reoderate status for the chosest montoring point to the site which is Kildangan Bridge which is
lacated approximately 1km up gradient of the site.

Thie WED status 2010 - 2012 for the Colligan Rreer is dassed as "Good”. The WFD status for Colligan
Estimary Transitional '‘Watorbody Status 2010 - 2012 is classed a5 “Moderate™.

The WD risk score for the Colligan Rivar is classed as 1a “eapected to achiewa good status”, The
WHF risk soore for the Transitional Water Body 15 1a * at risk of not achleving good status”

The results of the surface water guality monitoding at EPA Station Moo 280, 52 and EPA Station Na.
300 mdicate no imgact on the surface water quality in the River Colligan and Colligan Estisary.
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These are na identified drinking water sources down gradent of the site. Due ta the proximity of the
site ta the estuarine section of the River Colligan and the safine conditions sdjacent Lo the ste there
s no patential for the development of groendwater resowroes for drinking water purposes down
gradient of the Lendfill site. No impact an drinking water sources has been identified.

There b5 potential for impact on the surface water bodies down gradieny of the sita due to the
discharge of groundwater 1o the surface water bodies. Clonea Beach b5 located approsimately Gkm
down gradient of the landlill site and iz designated as a Bathing Water frea, The Bathing ‘Water
Cwality In breland Report (EPA, 2015) indicates the Clonea Strand Bathing Water Area has an averall
status assessment of excellent. Mo impact on bathing water down gradient of the ste has been
entified, Due to the distance from tha landfill site and tha dilution avallabéa in the Colligan Estuary
and Dungardan Harbowr the landfill site is not consldered to represent a risk to the Bathing Water
Quality.

There & a shalifish area located dkm down gradient of the site. Mo impact on the shallfish water has
been identified. Due Lo the distance from the landfill site and the dilution available in the Colligan
Estmary and Dungarvan Harbour the ndfill site is not considered to represent a risk to the shelifish
wleaA,

The Dungarvan Harbour 5PA ncludes the Colligan Estuary which i3 located immediately adjacent 1o
the sita, The SPA axtendd io the highest peint 1o which ordinary tides flow. There is potential for
the leachate 1o imgact on the surface water guality i the River Colligan and Colligan Estuary
adjacent ta the site. In particular increase nitrients such s ammonia could impact on the sguartic
habitars, Swrface water quality monltoring |s wndertaken by WEC at 5 no, locations as shown on
Drawing MODRO3IS0/DGEOS05 Monitoring Polnts (Appendix A]:-

= 5Wl - nonhern eastem boundary of sitein Colligan Estuary in area indicated as tramsitsonal
waler body with saline elfects | brackish water espected;

*  5W2 = northern boundary of site also Indicated as being within Colligan Estuary located to point
ta “highest palnt to which ordinary tides flow™ based on historic mags;

= EPA Station Mo, 380 located on River Colligan upstraam of landfill located in area of River
Colligan unaffected by tidal conditions;

= EPA Station Mo, 300 kbcated at Ballmeety Bridge in Cofligan Estuary located downstream of
lantfill and subjeot to saline conditions;

= Surface water lagoon.

The surface water resulis have been compared 10 a number of limits for screaning purposes:-

= ECQS5 for surface water based on the EPA f GSI 3003 publication Towards Setting Guidaline
Values for the Protecticn of Groundwater In iretand,;

=  Calegary A1 limits, e, least treatment, set by the European Commuonities (Quality of Surface
Water Intended for the Abstraction of Drinking Water| Aegulations, 1985,

*  Ewropean Union (Drinking Water) Regulations 2014 (5 Mo, 122 of 2014),

* 51 No, 272 of 2009 European Communites Environmentsl Objectives [Surface Waters)
Regulations 2009 {Table 10 physico-chermcial conditions supporting the biological elements].

*  European Cormmenites Environmentad Objectives (Surface Waters] (Amendrment) Regulations
2012,
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Lead

Lead was not listed in EPA publication |Classification of Hazardous and Mon Hazardous Subslences in
Groundwater, EFA Docember 2000}, Lead was praviousdy listed as List 11 .2, substances that are to be
controlbed o prevent groundwater pollution. The Gromndwater Regulations g2t Lhe threshold value
far lead at 1B.75 um"l &1 RO clevated concentration of 200 wugdl reported an 02 2014 but the
fgwels subsequently reduced to kess than screening valee, In genaral the concentration of lgad was
helow the screening values at the site,

Conclusion

The installation of the final capping has significantly reduced the volume of leachate being
generated, The oniginal wasta licence applcation caloulated that the annusal leachate generation at
the site between 1985 and 2002 ranged from 41, 78m fannum to 63,910m*annum while post
capping based on the upper bownd Nigere of 10% infiltravon of effective rainfall leachate generation
i expectad to be of the order of 56700 fannum. O this basis the site is considered (o be meeting
the limit objective with respect 1o the dischasge of non hazerdous substanoes [ammonda, iron,
mianganes, aluminium, chioride, potassium, nickel, bariem and lead),

The dissolved cxygen levels and the iron and manganese concentrations indicate that natural
attenuation s taking place at the site with reductions seen at RCT the down gradient monitoring
lacation in the overburdan deposits.

Mo Hat | ,|" Il organic substances have been detecied at concentrations above the delection limits at
the site during tha 2014 f 2015 monitoring rounds. Arsenic is the only hazardows substance
wdentified to ewceed the screening values at the site and the excesdance refated to monltoring
locations AC3E In the gromndwater in the bedrock beneath the waste body during 03 2014, The
arsenic concentrations ai the ather monitoring lecations were within the soresning values and
arsenlc contamination B not considered to be an lssue at the site. It is recommended that
monitoring ol arsenic levels be increased to quearterly and the situstion monitored.

The contamination plumae s limited ta the area in the immaediate vicinity of the waste body a5 the
groundwater and leachate |s discharging 1o the adjacent swface water (River Colligan/Codligan
Estiary) where sgnificant dilution iz avallable.

4.2 IMPALT ON RECEPTORS

Prior 1o the preparation of this hydrogeological review & Generfc Quantitative Risk Asessment had
nat been endertaken at the site,  As part of this report the results of the 2084 and 315
groundwater manitaring at the site have boen reviewed and compared to screening values as part of
the risk assessment process, The resuhts indicate thare (s potantial for Impact on the groundwater
quality beneath the landidl site,

Thie landfill site is unlined and the results of the groundwater manitoring at the site indicate that the
shallow groundwater in the owerburden deposits and the deoper groundwater in the bedrock
aguefer beneath are contaminated based on the results from the current grosndwater monitoring
boreholes,  Armmania has been dentified as the main contaminant of concern & it oocwrs In
concentrations which sxceed the 100 times the screening value [threshoid value of 0.065 mg/i).
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Chlaside

RCA indicates background chioride concentration af 29 1o 33 mgfl in the groundwater in the
tedrock, Down gradient of the waste body the chloride concentratian in the deeper groundwater is
smen Lo increase &l RC3a [range 95 10 165 mg/l] and &t RCEA [rangs S8 10443 mg/l).

in the shallower gromdwater in the overbuerdan depasits the concentration at GW1 renged from 16
to 54 ml. Monitoring lecation REY down gradient of the landfill site compared displayed a range of
670 1o > 7,333 mfl. Monitoring location RCT is tidal in pature and the chlorkde concentration will be
alfecied by saline conditions. Chloride is not claised as a hazardous substance.

Arsenic

Arsenic s classed as a harardous substance [Classification of Mazardous and MNon Mazardous
Lubstances In Groundwater, EFA December 2000}, Concentrations in picess of tha 1GY of 10 wgfl and
tha threshold waiue {51 Mo, % of 2010} were measured at RC3a 21 ugf| in O3 2014, Mo other
axceedances were seen at avyg of the monitoring points for the remainder of the 2014 and 2015
sEmples date. On this basis arsenic nol congidered 1o be an issoe at the site. IS recommended
that the situation be monitored to confirm that arsenic 15 not an msee at the site with the quarterly
menitoring of arsenic at the compliance manitoring points,

Pofassium

The backpround polassiem concentration a1 RC4 ranged from < 025 to 16 mgfl.  Polassium
elevated in bedrock aquiter at RC3a [range 3.5 to 43 mg1) and BOGa (range 2.7 1o 50 mg/) indicating
impact on groundwater from landfill, In RCT in the shallower groundwater the conmentraton ranged
from 3.4 to 230 mg/l and |5 affected by saline conditions. Potassium 5 not dassed a5 a hazardous
subETance.

Mickel

AL RCA which is considered 1o represent backgrownd contentrations a nickel oontentration < 1.0 wgfl
jdetection Emit), Concentrations abowe the 15 ugll threshold set in the groundwater regulations
were mieaserad at RC3a. At RC3a the nickel concentration in 02 3004 was 38 ugll and 43 ug] n 03
1014, The concentration subsequently reduced to 3.8 wgdl In Q1 2015, No Indication of widespread
nickel contamination i the gromndwater with all other sampling locations indicting concentrations
within the streening valoes, Nickel i listed as non hazardows substance (Classification of Hazardaus
and Man Hazardous Sebstances In Groundwater, EPA Decernber 2010},

Bariwm

HBarium s listod a5 nonchazardous substance (Classification of Hazardeus and Mon Hazardous
Substances In Grosndwater, EPA Decembar 20104, Barlum concentrations abowe the 1GY of 100 wgf
were measured a8t @ number of lpcathons. &1 GW1 In 33 2014 & concentration of 130 ugfl was
reported. At RC3a in OZ 2014 & kevel of 110 ug.l'l was redEdured with 200 ug,."l in &3 2004 Fownsy e
the levels subsequeently reduced in O 2015 1o 18 wgfl. At RCT in O3 2014 a concentration of 120
ug/l was dotected.
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Lovw irgn concentrations are seen at AC4A whith & considered to represent the background
groundeaarer quafity in the bedrock aquifer. The ather groundwater monitoring boreholes in the
bedrock indicated elevated concentrations. The iron concentration at BC3a indicated a range of 500
1o 9,700 wgl with & range af 170 1o 6,000 ug/l ot RCEa, Higher concentrations were seen in the
groundwater in the overburden at GW1 where levels of 200 to 45,000 u_g.l'l were observed bul
generally < 000 wgfl, RCT in overburdon deposits down gradient of site indicates a typical iron
concentration of 730 to 1,900 ugsl. The elevated ron concantrations in the groundwater within the
landfil] site are a5 @ result of the low levels of dissolved oxygen and indicate that natural sttenuation
proceises are taking place beneath the waste body particularly within the overburden deposits.

The concentration of iron is currently monitored on a guarterly bass in accordance with the Waste
Licance and 1T Is recommendad that this monitoring frequency ba maintained at the complliance
monitering points.

hanganese

There are na groundwater threshald walues specified for manganese in the Groundwales
Aegubations.  Manganese s not classed as a hazardous substance in the EPA publication
“Classification of Harardows and Non Hazardous Substances in Groundwater” (EFA, December 3024),
The 1GY for manganesa s 50 ugfl. The manganese concentration is only above 100 times the
screpning value st GW1in 03 2014,

RC4 which is considerad to represent the background concentration in the bedrock aguifer indicated
A concantration range of <5 to 30 wgfl, Elevated manganese concantrations were measured in
hedrock aguifer benaath the waste body at RC32 (range of 310 to 2,300 ugfl} and ROGa {range 14 to
450 ugd). Significanthy gher levels are sean in the groundwater in the overburden deposits at GW1
{range 350 to 5,500 ugfll. The concentrations are seen 1o significantly reduce at RCT (range = 5 10 81
ug] down gradient of the landfill.  The monitoring reswlts indicate elevated manganese
concentrations in the groundwater & & result of the low levels of dissalved axygen and indicate that
natural attenuation processes ane faking place beneath the waste body particularly within the
awarburden depasits,

The Waste Licence for the site requires annua! monitoring of manganese, It is recommended that
the complisnce monfloring include guarterly monitoring of manganese for manitoring of trends ot
the compliance manitoring points.,

Aluminium

The aluminium concentration is monitored at the site ewen though it is not listed a5 a requirgment of
the waste licenca, Elevated concentrations were measured at a niember of locations on the same
swmpling dates, Elevated concentrations were measured at | GW1 in 02 2014 1,700 v and 1,000
uglin O3 2014; ACEa G2 2014 1,000 wgfl and 260 wg!l in OF 2044 and RCT 02 2014 concentration of
1,000 ug_u"l and 03 2014 1200 ugfl. Aleminlum is nod clased as a hazardous sehstance in the EPA
publication “Classification of Hamrdous and Mon Hazardous Substances in Groundwater” (EPA,
Decamber 2010].
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Armania

Sl Mo, 9 of 2010 - European Commamities Environmental Objectives (Groundwater) regulations,
2016k Schadule 5 specifies a threshold value of 0065 mg/l for ammonia under the test “Assessment
of adverse impacts of chemical inputs from groundwater on assoclated surface water bodies®, Due
1o the prokimity of the adjacent Dungarvan Harbour SPA this has been taken as the streaning value,

Ammonia is not clasted as a hazardous substance but it has been identified az the main parameler
of concem at the site, Concentrations greater than 100 times the threshold value of 0,065 mgf have
bepn measwed at the site st monitoring locations RC3a (bedrock] and RCBa (bedrock] on sl
samphing dates and at GW1 in Q3 2004, On this basis the monitoring data for ammonia for the
period 2008 1o 2015 was reviewed and is presented on Figure 4.1 to demonsirate trends 1o
determine if there is any evidence of an expanding or shrinking plume ai the ste.  Similar ammania
concantrations are seen at AC3a range 3% to Timg/] and RCSa (range 26 1o T2 mgfl) for the 3014
and 2015 data, There iz po borehole iog s avadlable for monitoring borehole RCT but it ks reported
1o b monitoring the shallow groundwater in the overburden deposits down gradant of the sie.
Manitaring a1 ACT indicates there [ Ao isue with elevated ammonia concentrations in the shallow
groundwater in the averburden deposits down gradient of the site.

Figure 4.1; Ammonia Concentration 2009 - 2015

Ammaonia Concentration 2004 - 2015
_ 180
S 160
21"” ——GWI
HT s
4l u—"l e =]
g EE g  eRCA
E 20 i A
- (= =T e O = ALCT
S8:53:55288¢68:888¢8
ddododaodadaadqad

The concentration of ammania s currently monitored on a quarterly basis In accordance with the
‘Waste Licence and i is recommended that this monitoring frequency be maintained. it s
recommended that a groundwater monitofing borehode be installed in the bedrock aguiler down
gruﬂerﬂ.d’ﬁz site 1o serve as a compliante monitoring paint.

Iran

There are no growndwater threshold values spacified for iron in the Grosndwater Regulations, Iron
8 nol classed &5 8 hazardous substance in the EPA publication “Classification of Hazardous and Mon
Hazardous Substances In Groundwater” [EPA, December 20A0)  The 6GY for iron is 200 ugfl. A
concentration (45,000 ug/l) in excess of 100 times 1GY was measurad at GW1 in 011, 2014
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Intarpratation af Monitoring Results 2014 & 01
015

The dissodved axygen concentraton is low rangsd
from 12 to 25% saturation. The electrical
canductivity i3 high ranging from 1,251 102,170
usfcrm. The ammionia concendration & high 26 o 72
mgt The chiorkde mnged from 53 10 443 mg/,
Iran concentration is elevated 2014 range 2,600 to
£, 000 ugl and 20ES range 170t 1,300 gl above
3% 200 gl Lead 02 3014 200 ugl above 1GY 100
T anel threshald 18.75 gl but signilficamly lower
in 08 2044 and G1 2015, Manganese in 02 450
ugt, 240 ugin Q3 but 148 ug/t in Q1 2015,
Potassium elevated ranged from 2,7 1o 50 mgh
Alurrenium @ leyated 0F 3094 1,000 wgf and 03 760
ufl, bl was < 1GY in Q1 2045 with concaniration
of 11 il

Locared I eputh sastenn anea of site,
Pdanifoeirg IrTherval grouncleaner in
bedeack aguiter bul waste fill present
Between ground evel and 5.60mbgl,

RC?

The dissoéved arygen conoentration ranged from
249.6 1o 7% saturation. This manitonng kocation is
influenced by the proximigy ta the Calligan Estuary
and this resuls in elevated salinity with subsegquesnt
alfects on elecirical canduciivity, chloride, baran,
sodium, pedassium and sluminiume. The amemonia
concentrations a8 this point are gererally < 1GY of
1115 mg/l with cnly ane @mpling date Q3 7014 ag
I.25mg;1 being slightly abowe threshold walse. The
iran concemviration is typlcally abhove the 200 ugh
1GY encept Q1 2005 buy typicaly = TO0 ugl. The
manganese contentralam is only !ﬂ-ﬂhlﬁ' efawated
with concentrations of 52 1o 81 ugit

This borehoks & bocated owtsds of the
larvdfill skte down gradient of site adjacent
to River Cofigan. There i no borehale log
available but it is reported 10 be
monitoring the grouneater oomposition
ir thie overburden deposits. This
monibaring location is affected by tidal
irflusnce,

This borehale is not currertly being sampled. Thero
is no samgling tubing present. This borehobe is tsed
o prodcle top up water for leachate dilition in the
ICW,

Thare is ma borehole log avallable for this
monitoring Incation. It is reported to be
monitaring the groundwater compasiton
in the overburden depasits,

The assessment of the avallabde groundwater monitoring data for 2014 and 2005 confirms that the
fallowing paramelers afe prasent at concentrations above the screening levelss ammonis, ifon,
manganese, aluminium, chioride, arsenic, potassiom, nickel, barium and lead. The main contaminant
of concern &L the dite s ammonia, The monitoring indicates ke levels of dissolved soygen. OF these
paramelers only arsenic is listed as hatardous in the EPA publication “Classification of Harardous and

Non Hazardous Substances in Groundwater” (EPA, Opcember 2010),

Based on the avaitable

monitoring resalts there 5 evidenca that the landfll site & smpacting on the composition of bath the
shallow and deep graundwaber at the site,
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Table 8.2: Summary of Groundwater Monitoring 2014 - 2015

B4 Code mdwummnm Monitoring Interyal

LW Dissabeed coygen levels low. Ammania is elevated Located close to southem boundary of
067 o 9.9 mgflin 2004 and 1.4 10 3.3 mgflin 201% | lardfill ske. Expected to be monitoring up
wihich is above 1he 0,15 mgl GV, Iron gradEent grourdwater quality in the
cancentration high 5,500 1o 45,000 ugl In 2014 and | owerburden depesits, Mo euldente ol
A0 17,000 ug'l in 2015 which i significanly waste in bosehole log
above thee 1GY of 300 wgfl Manganess abso
elevated 1800 to 5 500ug in 3014 ard 350 ug'l in
2015 abosw the Gy of 50 I.I,gﬂ Akurrdnbum e lkevated
13 to 1700 ugflL With seception of inon, mangana se
and aluminiim metals are fol esvated, Elecrics
canductivity hgher than 15V but k=g than drnking
wibisr lenil.

List |/ substances not detected. Mo hagardous
sufistances at conibentrationt above scresning
|y,

GWla | GW2a was dry on all sampling dates in 2014 and Located in sowthern area of site. This

2015, Mo data available. monitoring borehole & wsthin overburden.
Soms made ground / wasks material
encointensd between GL and 1,530m
Mtanitoeirg irterval 1.00m 10 11, 00m
moniboring shallow groundwaber and
passinle leachate.

RC3a Low dissokwed coygen. ﬁ:ch'in:al:mul.u:lmw. Located in southern area of landfill, close

thioride and potassium elevated. Amemonia ranged | fo QW1 Manitoring groundwater in
froen 35 to 75 mgs| which is significantly highes than | bedeock aguifer,
the level in the adjatent meritaring bosehoke GW1,
Arsenic 21 v 03 2004 slightly abowe 1GY 10 ug.
The chlonde cancentratian rangesd from ES 1o 165
mgt which ks above the b5V and significartiy higher
than concandration in adjacent GW 1. Iron range
2014 1,200 o9, 700 ugl and in 2015 ranged fram
S0 1o 4,700 ugfl abiwe 200 ugh 1GV, Manganese
210= 2,300 2014 f 2015 higher than 16V 50w,
Arsenic 21 1l in O3 2014 but less than IGY on
other sempling dates. The potassium conceniration
rangad froen 3.9 10 43 mgA above 1GY of 5 mgfl
Hicked 02 and 03 elevaned 308,/43 ug/l above 20 ugh
iGY, Bariem ranged freen L5 1o 210 ugsl absave 1GY
of 100 .

RC4 Dissakeed coypen levels higher than AC3a and GW1. | Located in south west area of site. Some

Electrical condusctivty doser to expected
background levels. Ammonia anged from L025% to
065 mgil. Chigride ranged from 29 to 33 mg/l,
T & dot higher than GWE angd RC3a, Iron ranged
froen 22 to 8,000 ugll but generally less than 200
up 1GY. Manganese less than 1GV on 8l sarmpling
dates. Aluminium ranged from < 1010 13 wg
which s bess tham GV of 200 ugiL

waste enoowened intop of borehale but
monitaring interval in bedrock aguifer.
Conrsidandd 1o b most repnesentative
lacaticn in terms of nabural batkgroand
concentrationt in bedrock agqueder,
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The screening values which have besn used for the (dentification of the contaminants of potential
concern are surmmarised in Table 4.1 bedow. The 1GY values have been taken as the screaning levels
|GAC) Where an |GV has not been specified the Drinking Water Limit has been taken as the
scresning value (GALC).

Table 4.1: Scroening Values Used To idontify Contaminants of Potential Concemn

SL920d0 l;'“::r 50,9 2000
Drinking GW Regs st GW Regs
£9A /@51 1GY Watar : Limits . Limin
Paramwtar T Rogulations Colarme 1 Cobumn Colimn &
iMoo 13iof | Adverso sy Ability bo
s Impact an SW Fm“ =9 suppart
Bodies Ak Human Lises.
Arnmania (mg) 015 0.an 0065 017s 0175
Sluminiuim (w1 k1] Pl
Chlonde [mg} 0 50 1 e
[Bectrical Conductivity 1,000 2500 1B7S
fusfom}
ron jug/l) 00 00
Mang:rﬂn{ug.l'lj-l =0 50
Pissodvad Chygen M Alnarmal
Change
Sadiurm [mgfl) 150 100 150
Potasssum (mgtl) 5
Tatal Organic Carbon Mo dhnormal | ko Abnormal
g} Change Change
Tatal Owdised Mo Aginormal
Mitragen [mgi) hange
Boron [ug} 1000 L0 750 T30
Calowm {mg/T 00 Fiiie]
Arsenic (el 1 1 .5
ram [ugdl) 00 I
Lead fug 160 plilH] 18,75
Magnesium (gl 50 50
BAsnparese {ugsl| S0 50
Mickel [ug/l} 0 20 15
Potassm img| 5 12
5-el'-u1|urn1|.[.l"IT 10
Phemaols (ugf) 05
T Colb | T 300mi) 1] a
EColl |LFu||']l‘x|rl1|| ] a

The avallable results of the groundwater monitoring for 2014 and 3015 are presentad in Appendx 0,
The assessment of the groundwater monitoring results to the screening values Is presented in Table
4.2 bl
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4 ASSESSMENT OF GROUNDWATER IMPACTS & COMPLIANCE
WITH GROUNDWATER REGULATIONS

The EPA guidance document outlines the technical assesiments that are required o permit
discharges to groundwater in acosrdance with the European Communities Environmental Objectives
{Groundwater] Regulations, 2000 (51 Mo, 9 of 2050 [Growndwater Regulations)

The objectives of the groundwarer regulathons are to:-

1. Preyvent or limit the input of pollutants into groundwater and to prevent the deterioration of
the status of all bodies of groundwater,

2. Protegl, enhance and restore all bodies of grnmdwalm Lo schiaye Eﬁ;’rﬂ grmmdmtet
guantitative status and good grondwater chemical status b'.lll"' Cecember, 2015,

5, Reyersa any slm'rl'imnt sustained wpward trend in contentration ol any pﬂ"-uti'll‘. to reduce
pollution of growndwater.,

4, Adhieve compliance with amy standards and objectives established for groundwater gepandent
protected area,

The technical assessrment has included a review of the lallowing dsta-

= Al previous relevant reports for the Dunganan Landfill including Annual Enviranmantal Raports
{2008 = 2014},

] Al relevant historical groundvater levels and quality data and relevant swrface water data,
*  Relevant site nvestigaton data,

4,1 EXTENT OF PLUME AND TRENDS

The availabbe resuhs of the groundwater manitoring for 2004 and 2015 have been compared 1o the
limits specified in the following regielations and guidance in order to identily the contaminants of
potential concem;-

=  Eurppean Communities Enviranmental Objectives [Grosndwater) Aegulations, 2080 {5 Mo, 9 of
2010,

*  Towards Setting Guideline Values Tor the Protection of Groundwater In reland (EPA ) GSI,
S0,
Drinking 'Water Regulations {54 Mo, 122 of 2014),

The monitaring of the composithan of the shaBow groundwater in the overburden deposits 5 carried
out 8t GW1,GW2A, RCT and ACE, While the monitoring of the deeper groundwatar in the bedrock
aguiler takes place al RC3, RCA, RCBA Monltoring locstion RC4 s considered fo represent the
groundwater quality up gradient of the site. The locations of the groundwater monitoring borehales
are illustrated on the Monktaring Locations Plan {Appendix A, Drawing MOARBAEN GAS05).
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APPENDIX B

SITE INVESTIGATION DATA



Talsle B.1L: Summiarg Diatalls of Site uestigation Borahales Dungasvan Larddiil

iy Groundwaber | Groundwater
H?:::ﬂv Tutnl Bupih mﬂ?ﬂ‘;"m (| Cizrmment Fnnitaring Slrubs Fricenm barer
oFfoLia. | intemal

=W A7 m A.50m00n WearnT sreke SR LOOmca 200 in EL e 5 A0 raddlsh hrosar sands? by CLAY

CaTent Weatne ohekn SE0M L g ] fa e WD OOC SrES prows b oolaes
CA0m b oo um Ereven =ainey gravely CLAY
M 10 & AN ke sandy Clagey GRAVEL
it podes.
& A o D 50 e salie CLAY il
“exgmants ot cahbli B bouldess.

ST 11 5%k 11 35efili 1 ¥ 5areli Wl e sl ke 7 Rlir L 1] D Gl 1A Madde pogund Jibcirssdi; sluee

curent Yestpeskrke o Top  CeErounden & posshble plaskcane ghosi

feachats 150m ko4 AUm reddish broven sie Sasu

with oo fine grossl
4. 4U0m to ¢ zUmreddish beown 50y sandy
oAy,
TEOm o E20m Ereas Aley clapaw GRAVEL
il st
& A w0 D3 brcas Jl0G CLAY sl seims
cabibles
G 20 b 1L S Tipe e peese s dawey
ERAVEL

acl 25.50m Nathebyg manidared | 1E.50m Fa 23 20m ELTe 220 Mads graurnd damestis wasta In

WaoT mondboess

grouncyater in bedrozk

clapsy matris.

DAL i 10w krcaas @rey, Tine graioed

miaderatey wouthorzd LIRMESTORE. ooy

[ECEETTRCRE T SN R

1000 o 2380 Hghs gy venita, Cakits
IR ESTORE wifh fer abeei i daw inhill

59




Greindwater Groai ndwater
Barehals Elevatio : ;
P Total D pah “::'“ Leval Comement Monltorng Stada Encouritered
oo e Inderval
3030m Cawity 11.00m 1o 24,90m purpln brown dayey
A3.30m fi 34, 70m;, GRAVEL
Increasingly fractured 24.540m 1o 35.00m light medium grey, fine
e 33em. W abes grained LIMESTONE.
Encourrlerad at
6.55m, 11.60m and
2510 prominant
SEEQEEE
RCRA 17 10 4 5B 2.0&8ma0n Cavity 10,70m 10 BB 1o 12.0m GL 1o 0.30m Dwerburden / browm clay fiil,
Current confined. Top | 11.40m, 1190 ta 0.30m to 5.560m Overburden / domestic
Groundwater in bedrack z iy ﬁ'm"‘ Em s waste,
=43 2l 1&9:::“: : 5 G0m to B.80m brown sitty SAND.
B.90m ta 17 00 light grey, fine to mediam
grained fredh 1o shghthy westhenad
LBAEETOMRE. Mighly weathered and fractaned
from 12 30m to 12 S0m.
RLCY 2. 12mC0 3.57m00 Raported ta b i huuhnlﬂu-g_
monitaring cverburden
RCH LE3mOn0 Raparted o be N borehole log
momilaring oearburden
L1 G00m 14.26m Lkhm 1 6.000m GL 10 0.20m Made grourd brovn gravely day,
Leachats 0. 20mm ro E00m Bade ground compesed of
dhomestic raluse with brick, plastic, wood,
oancrele and some gravely day.
L T.50m 15.54m L00wm 19 7.00m GL 18 1.00m Made graurd compaied of
Leachabe brown grasely day.

1.00m to G60m Made ground composed of
domestic refime with beick, plastic, wood,
cancrete and somse gravely day.
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Table 0.7: Surmmary of Groundwater Composition Groundwater Pond Outlet

Groundwater
Range nits | Q12014 | Q22ma | Q3014 | Q125 | Qrroas | Q3amas =Y 'w,_, s n'“m"‘w
Threshald Bange

Date 22/00/14 | 07/04/24 | 15/08/14 | 13002715 | 1506115 | 10,0815
Temp ' E0 110 142 5B 1756 198
Dissalved Owxygen % 13 37 11 Y 10 210
saf
pH P (-] BB 8% BT s T4 BS5=-95 BSto9S

units
EC Usfem | 426 521 925 673 70 623 1,000 §00- 1875 1,500
Salinity e
Ammonia mgll | 0053 012 =002 05 003 D.0BS 0. 15mgh 65— 175 g/l 030 g
Chiaride ] a0 [T 1% 20 [T &7 0 24- 1875 250
TOM mell | <020 | =020 <0.20 =020 <020 <0.20 Wa abrarmal change
ToC mal
ArEeiec I.q,n':l = 110 = 1 1.0 10 7.5 in
Eerglim el =14 <10 =10
Baron I.q_.ﬂ a3 120 11 1.0 el 1, O
Cadmiurm T <002 <002 <0.07 5 375 5
Caleium gl 51 BG B3 200 200
Cbalt gl <10 < 1.0 < 1.0
Irom el 40 &50 710 28 20 1200 200 200
Lead gl <10 <10 =10 100 18,75 100
Magresium ] 6.7 18 20,25 50 5D
Marganeie gl TEd 00 28 &0 S0
Mickel e 1y 15 =10 20 15 0
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Ortho-phosphate g LG | 0.3 D125 siRP
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Table OuE Summary of Greundwater Compasition RCY

WG et o
Bk ions 51 Mo, o Wiaker
Range Unlix | Ol A1& | Q22014 | OTALe | GL 15 a7 2015 a3 205 & II': ol 2030 r”t:&
Thrashsid Range
Lale AR R FE TR BT T 1 1S
TEmQ L 1.1 1.1 14.0 10.& 112 115
Givanherss Mrgmam & | ALK it A2 T AR a
il
= rll“ | rs i | (i ¥ ri hhi=%9% [Pl PR
uinta
LC Litftm 2R 28] sl NI M4 Fird pA TH Bl -1HM L HES
oy n 13 13 o] 31 33 Ed
Smemgnm gyl H ] CCLIT s (Ll = L 0T 1.2 5rmygt A= 105 g 1581
Thlackda gl &30 FiR 3,343 1841 3,0 4,70 i BL-1E7E 0
TOR gl 18 4.3 in i5 a3 =t Mo abeioemal duatgs
c e

frspiy [ 10 £1d £ 11 10 ik m
Barylipm g =14 e 10 L I H
Buror =Tl FETI) 2500 a3 e TH] 1a0 (W]
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APPENDIX D

GROUNDWATER QUALITY MONITORING DATA
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APPENDIX C

SURFACE WATER QUALITY MONITORING DATA
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APPENDIX E

LEACHATE MONITORING DATA
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