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1. INTRODUCTION

1.1. Site Location

Arthurstown landfill, Kill, Co. Kildare is owned and operated by South Dublin County
Council (SDCC). SDCC was granted a waste licence to operate the site by the
Environmental Protection Agency. Land-filing commenced in October 1997. The
current waste licence register number is W004-003 and was issued on 11™ March
2005. The facility is located approximately 25 km south-west of Dublin City and caters
for the Greater Dublin Region.

The national grid coordinates for the facility are E 295691 N 220936. Figure 1.1 is a
site location map.

The prevailing land use in the area is the bloodstock industry and agriculture. The site
was a disused quarry when purchased by SDCC in 1992. It had been a sand and
gravel quarry. Some unauthorised dumping took place in the 1970’'s. SDCC carried
out remediation and restoration works on the unauthorised “dump” known locally as
“Gavin’'s Dump”.

Groundwater generally flows in a north-westerly direction. There are two rivers in the
area, the Hartwell River and the Kill River. Surface water run-off from the site is first
collected and stored in the on-site surface water storage lagoon before being
discharged to the Hartwell River along with pumped groundwater. Groundwater levels
beneath the landfill were artificially reduced during cell construction using a cut-off pipe
system so that the water table is maintained below the landfill lining system base level.

The prevailing winds are south to south westerly. The annual rainfall for the area is
approximately 1,000 mm.

5 AER 2010 (MH April 2011)
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Figure 1.1 Facility Location Map
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1.2. Purpose

This Annual Environmental Report (AER) has been prepared in compliance with
Condition 11.5 of the waste licence. It is the 12" AER for the facility.

Condition 11.5.1 states that:
“Annual Environmental Report”

The licensee shall submit to the Agency for its agreement, by 31% March each year, an
Annual Environmental Report (AER).

The AER shall include as a minimum the information specified in Schedule F: Content
of Annual Environmental Report, of this licence and shall be reported in accordance
with any relevant written guidance issued by the Agency”.

The AER includes all of the items that are required by Schedule F of the current waste
licence for the facility.

This AER covers the operational period of the landfill from 1% January 2010 to 31
December 2010.

9 AER 2010 (MH April 2011)
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2. SITE DESCRIPTION AND ACTIVITIES

2.1. Waste Activities

Waste activities carried out at Arthurstown Landfill are in accordance with the licence
as follows:

Licensed Waste Disposal Activities,
in accordance with the Third Schedule of the Waste Management Acts 1996-2003

Class 1 Deposit on, in or under land (including landfill):

This activity is limited to the deposit of baled municipal waste at the
facility.

Class 4 Surface impoundment, including placement of liquid or sludge
discards into pits, ponds or lagoons:

This activity is limited to the storage of leachate in the storage and
treatment tank and lagoons and the storage of surface water and
groundwater at the facility.

Class 5 Specially engineered landfill, including placement into lined
discrete cells which are capped and isolated from one another and
the environment:

This activity is limited to the deposit of baled municipal waste into lined
cells at the facility.

Class 6 Biological treatment not referred to elsewhere in this Schedule
which results in final compounds or mixtures which are disposed
of by means of any activity referred to in paragraphs 1. to 10. of
this Schedule:

This activity is limited to the biological treatment of leachate arising from
the waste disposed of on-site.

Class 7 Physico-chemical treatment not referred to elsewhere in this
Schedule (including evaporation, drying and calcination) which
results in final compounds or mixtures which are disposed of by
means of any activity referred to in Paragraphs 1. to 10. of this
Schedule:

This activity is limited to the physico-chemical treatment of leachate
arising from the waste disposed of on-site.

10 AER 2010 (MH April 2011)
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Municipal waste that has been baled prior to acceptance at Arthurstown Landfill is land-
filed in 15 no. lined discrete cells which are subsequently capped. Leachate is
collected from the breakdown of waste and is stored on site and treated in a
Sequencing Batch Reactor (SBR) prior to transfer off-site for disposal at a wastewater
treatment plant or discharged to the local foul sewer network.

Surface water is collected from rainwater run-off and is stored in a surface water
lagoon on site. (The lagoon is maintained for a fire-fighting water source if the need

arose. Additional volumes of surface water, not required for this purpose are
discharged to the Hartwell River in accordance with the licence.)

2.2. Waste quantities

Table 2.1 is a list of waste material received at the facility for land-filling since
operations commenced in 1997 to the end of this reporting period 2010.

Table 2.1 Waste Intake (Tonnes)

Waste Materials (Tonnes)

Cumulative Waste Inputs  Annual Waste Tonnages
Inputs Month 2010 2010

4,779,021.09 191,553

4,587,468 214,560
4,372,908 301,828 16,358.64
4,071,077 480,529 14,093.44
3,590,548 591,755 f 17,120.94
2,998,793 497,400 16,092.40
2,501,393 423,626 May 14,919.36
2,077,767 483,582 June 15,360.72
1,594,185 463,436 July 15,880.14
1,130,749 334,333 Aug 19,212.84
796,416 274,642 18,432.94
521,774 271,079 16,842.36
250,695 216,284 17,712.48
34,411 34,411 9,526.66

2.3. Remaining Capacity

2.3.1. Current Filling Rates

None.

Table 2.2 details the remaining void space at Arthurstown landfill, which was calculated
by Facility Management using a topographical survey taken in January 2010.

1" AER 2010 (MH April 2011)
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As the Facility is now closed since December 21% 2010, and the tonnage figures fell
short of the expected target for 2010, the void calculation table from last year is
sufficient.

Table 2.2 Void Capacity table from previous years AER.

Air space from January 2010 357,208 m®
Site Survey

Using 0.8 t/m3 = 357,208 X 0.8 285,766 tonnes
Plus 20 % Settlement 285,766 Plus 20% 342,919 tonnes
Less Daily Cover, Temp Cap &1 342,919 Less 20% 274,335 tonnes
Final Cap

Remaining Tonnage 274,335 tonnes
Predicted Tonnage for 2010 200,000 tonnes
Spare Capacity 274,335 - 200,000 74,335 tonnes

Plus shortfall in tonnage for 2010 of 74,335 + (200,000 — 191,533)
only 191,553 tonnes

Total Remaining Capacity at 82,802
Arthurstown at Closure on tonnes
December 21 2010

As can be seen from Table 2.2, the estimated remaining capacity at the landfill at
the end of 2009 is 274, 335 tonnes.

Tonnages during 2010 did not reach expected target figures.

As aresult the remaining void space was left unfilled at closure on December
21°' 2010.

12 AER 2010 (MH April 2011)
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Figure 2.1 Layout of Arthurstown Landfill
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2.4.  Future Trends in Filling Rates

None.

Arthurstown Landfill is now closed and has now entered the aftercare and
monitoring stages.

Final capping will proceed over the coming years as planned.
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2.5. Waste Deposition

Waste was accepted at the facility from Monday to Saturday inclusive between the
hours of 08.00 to 18.30. Security staff are on-site outside the opening hours of the
facility. Facility Management staff are on 24 hour call 7 days a week

The facility was used solely for the land-filling of non-hazardous baled municipal waste.
Baled waste was accepted from pre-approved baling centres only, which are also
licensed by the EPA. Arthurstown landfill received waste from the facilities outlined in
Table 2.3.

Baled waste was transported to the site in fully enclosed containers, via a specified
route, which prevented trucks passing through Kill village as well as the preventing a
need to cross the traffic flow on the N7 southbound carriageway. The enclosed
containers were deposited in a dedicated marshalling yard onto hydraulic stillages. The
use of the marshalling yard ensured that the road going fleet did not access the actual
landfill cell area and minimised to the greatest possible degree the potential for transfer
of dirt onto local and site access roads. Site vehicles were regularly cleaned using the
vehicle wash facilities installed on site.

Refer to Figure 2.3; Loaded containers were taken to the working landfill face by
specially adapted rough terrain vehicles and emptied using a hydraulic ram and an
excavator with a grab attachment. The bales were stacked in horizontal rows, like
buildings blocks, and covered as the working face travelled horizontally along the cell,
being sheltered insofar as is possible from the prevailing winds. As the waste generally
gave rise to odours, the site management employed several techniques to eliminate
where possible, or at least minimise, the potential for these odours to be carried off site
at all times. Techniques employed included use of clay cover material and spraying
with odour control mixtures, application of a double layer of Heavy duty Plastic
Covering on the vertical face. (See Section 3.9 on Odour Management during 2010).
Currently there are 4 no. Enclosed landfill gas flares at Arthurstown.

The first 2 enclosed landfill gas flares operate in conjunction with the 11 no. landfill gas
engines producing 13 MW of electricity. The second 2 enclosed flares are at opposite
ends of the temporary capped areas. (Cells 11-15)

Waste was not re-excavated once it was land-filled. A schematic of the waste handling
operation is shown below.

Site activities are carried out under the supervision of the Facility Manager (J. Smith)
and deputised by the Deputy Facility Manager (M.Heffernan)

16 AER 2010 (MH April 2011)
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Table 2.3 Baling Stations Supplied Arthurstown Landfill

- Waste :

Facility License No. Licensee Operator
Ballymount Baling i Veolia (formerly
Station 3-3 sbec Onyx Ireland)
Thornton’s Recycling Pardraig Thornton Pardraig
Centre 44-2 Waste Disposal Thornton Waste

Limited Disposal Limited
Ballyogan Recyclin Dun Laoghaire

yog yeling 15-1 Rathdown County Greenstar

Park :

Council
Oxygen Environmental
Ltd. Integrated Waste 208-1 Oxygen Oxygen
Management Facility

The principal activity as licensed by the EPA at Arthurstown landfill site was the land-
filling of baled municipal waste into pre-constructed fully lined cells.

1. Waste delivered to Arthurstown was handled as follows: Waste was visually
inspected at each of the baling stations prior to baling to ensure it was suitable for
land-filling at Arthurstown.

1. On arrival at Arthurstown landfill, waste was weighed at the onsite weighbridge.

Details of all wastes accepted (type, nature, weight, origin etc) at the site were

recorded by the weighbridge operator.

Waste containers were set down on hydraulic stillage units in the marshalling yard.

The containers were picked up and transported to the active area of the landfill by

dedicated on-site vehicles only, known as slave vehicles.

4. At the active waste area, the bales were removed from the site vehicles. An
excavator with a grab attachment stacked them in close formation, normally 4 bales
high. At the end of each working day, the top horizontal face of the bales were
covered with a minimum of 300 mm of clay cover material or greater if deemed
necessary by the Facility Manager. The vertical face of the bales were covered
with a double layer of plastic sheeting or with clay if the vertical face was to be left
unattended for 3 days or more.

wn
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Figure 2.3 [llustration of Waste Deposition Method
1. Truck arrives at site with 2. Driver deposits container on hydraulic 3. Rough terrain vehicle
one loaded fully enclosed stilage after w eighing in collects container for
container of baled w aste transport to w ork face

N -

(T CIr—D

4. Bales are ejected from container by rough terrain vehicle onto
rear platformand are picked up by hydraulic grab for placement

in landfill cell
5. Rough terrain vehicle 6. Empty container deposited on stillage 7. Truck collects empty
returns empty container to by rough terrain vehicle container and leaves site
marshalling yard after w eighing out

Continuous intermediate capping is carried out at the landfill. The EPA Landfill Design
Manual states that waste material settles by approximately 25% of the depth of waste
mass.

Phases 1 and 2 have been fully capped and restored.
Containment Principle

Arthurstown landfill comprises 15 discrete cells occupying at total area of
approximately 230,000 m?. The lining system in these cells comprises of a 2.5 mm
thick fully welded high density polyethylene (HDPE) flexible membrane liner underlain
by a minimum of 1 m of engineered clay. The clay liner underlying the HDPE flexible
membrane liner has a permeability of 1 x 10° m/sec or lower. This lining system
minimises leakage of leachate and migration of landfill gas through the base and side
walls of the filling cells and is installed progressively during the development of each
phase. All liner placement is carried out under strict quality assurance procedures that
are documented and sent to the EPA for their approval. No waste is deposited within a
cell without approval from the EPA.

The landfill has been constructed on a phased basis:
e Phase 1 - Cells 1to 4 are filled and capped

e Phase 2 — Cells 5 t010 are filled and capped
e Phase 3and 4 - Cells 11to 15. Cells 12 — 15 are currently being filled.
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2.6. Resource and Energy Consumption

Arthurstown Landfill

The principal resources consumed at the landfill facility are diesel oil and electricity.
Site vehicles are fuelled by diesel oil.

Table 2.4 Resource Use and Energy Consumption

Resource/Energy

Units

Quantity Used in 2010

Diesel Oil

(Litres)

210,000 (Approx)

Electricity (As per SCADA) (KWh)

551,471

2.7. Leachate Generation

In 2010 leachate was collected from the waste cells and pumped to the leachate
treatment plant. It was subsequently removed from site to a wastewater treatment
plant by road tanker. SDCC has received permission from the local authority Kildare
County Council to commence discharge via the rising main during 2008. Table 2.5 lists
the quantities of leachate tankered off site and discharged to sewer in 2010.

The total quantity of leachate tankered off-site and discharged to sewer for 2010 is
105,300.91 tonnes or m®,

Table 2.5 Leachate Removal Off-Site for 2010.

Month Tonnes leachate tankered | 1onnes | eachate Discharged to
off site 2010 Sewer 2010
January 7652.22 1840.57
February 10762.78 1666.89
March 10172.42 1518.09
April 7356.38 1996.89
May 5980.06 1419.30
June 3814.66 1485.65
July 5530.10 1199.04
August 7076.16 1218.44
September 6241.84 1783.21
October 6961.46 796.00

November 10539.94 1207.22
December 5702.88 1378.69
Total 87,790.90 17,510.01

19
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ENVIRONMENTAL MONITORING

This is a summary of results and interpretation of environmental monitoring carried out
in the period 1% January 2010 to 31% December 2010.

Environmental monitoring of the following is carried out in compliance with Condition 8
and Schedule D of the licence. (W0004-004)

Landfill Gas

Landfill Gas Utilisation Plant

Dust Deposition

Noise

Surface Water including Biological Assessment
Groundwater

Private Wells (Groundwater)

Leachate (including discharges to sewer)
Nuisance

Meteorological

Environmental monitoring is carried out on a weekly, monthly, quarterly, bi-annual and
annual basis for various parameters of the various media. The AER presents the
results of annual monitoring with interpretation. A review of the other results collected
during the year is included.

2.8.  Monitoring Locations
The environmental monitoring points are shown on Drawing Number AWL03 — 14. All

samples were collected at the sampling points listed in Table D.1.1 of the licence
unless specified otherwise in the following sections.
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Figure 3.1:  Environmental Monitoring Locations Drawing
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South Dublin County Council Arthurstown Landfill

2.9. Landfill Gas
Perimeter Monitoring Wells

There are 23 no. perimeter gas monitoring wells at the facility. In accordance with
Schedule D.2.1 of the licence, monitoring of the wells is carried out on a monthly basis.
An investigation was carried out in 2005 into elevated levels of carbon dioxide and
methane at a number of perimeter wells. The investigation concluded that the elevated
levels of CH, and CO, were due to incidences of rotting vegetation, proximity to old
percolation areas etc. and was not due to landfill gas migration.

Appendix 3.2 shows methane and carbon dioxide levels measured in perimeter wells in
2010. The levels are comparable to levels recorded in 2008 & 2009.

Gas Extraction Wells

The final capped areas are connected to the gas extraction system. This system is
controlled and monitored by landfill gas field balancing. A gas balancing model is used
by the staff at Arthurstown. A recent audit of the system (23" Feb 2011) is included in
Appendix 3.2.

Experience to date at the facility shows that vents do not produce viable landfill gas
until they are approximately 9 - 12 months old. The connection of vents is carried out if
waste deposition in the area of the vent has either reached final levels or is to cease for
6 months or more. Temporary connections are also made on the instruction of the
Facility Manager.

All vents on site are now connected to the gas extraction system as the facility is
closed.

Site Buildings
There are four permanent gas monitors, one in each building on site:

Administration building
Staff services building
Leachate plant building
Maintenance building

The following is the report of monitoring for 2010.

Quarter 1 — no exceedences
Quarter 2 - no exceedences
Quarter 3 - no exceedences
Quarter 4 - no exceedences
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2.9.1. Landfill Gas Results

Appendix 3.2 has a series of tables and charts that show landfill gas levels at perimeter
monitoring wells. They include:

Table or Figure number Table or Figure Name
Table A. 3.2.1. Landfill Gas Perimeter Monthly 2010

2.9.2. Interpretation of Landfill Gas Results

Landfill gas results are typical for Arthurstown landfill.

Certain wells as indicated in the Table are above the limit for CH4 and CO2. The
Facility Management staff already engaged Odour Monitoring Ireland on 17" June
2005 to investigate these levels of methane in some of the perimeter wells.

The report concluded that due to the high sulphuric content of the gas in the perimeter
wells that the gas was not migrating from the landfill and that this was occurring
naturally due to decaying vegetation in certain areas and as a result of an old
percolation area in another location. Before land-filling took place there was also
background monitoring carried out. Levels of methane were also detected at that stage
also.

Please refer to the consultants report reference 090905A. This report was again
submitted to the Agency during 2009.

Landfill Gas Utilisation Plant Emissions

In accordance with Schedule D.7.1of the licence annual monitoring of the landfill gas
utilisation plant was carried out.

The Landfill Gas Utilisation Plant commenced operations April 2004 with three no.
Jensbaucher landfill gas engines from Austria extracting gas at a rate of approximately
3,000 m*hr. The Council requested that the enclosed flare operate in conjunction with
the engines. This was carried out and the extraction rate increased to 4,900 m® per
hour. During December 2004 a fourth engine was installed and the rate further
increased to approximately 5,700 m*® per hour. In 2005 an additional enclosed flare
unit was installed. The extraction rate in the utilisation plant is currently approx. 10,000
m*/hour, this is generated by 11 no. engines and 2 no. enclosed flares. A further 2 no
2,500m3 per hour enclosed flares operated by SDCC to extract gas from the temporary
capped areas are on stand-by as all landfill gas is now being diverted to the utilisation
plant for electricity production. These last 2 flare units replace all open flare units on
site.

Annual monitoring of the landfill gas utilisation plant emissions is a requirement of the
licence. Monitoring was carried out for the period 2010 and the results are contained in
Tables 3.1 to 3.11 and also on the following pages. The results show that all engines
and flares are in full compliance with Waste License W0004-004.
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Arthurstown Landfill

Table 2.4. Emission value results for landfill gas flare 1.
Oxygen corrected Expanded
Flare 1 Conc Normalised emission Mass uncertainty as Emission limit Operating
) (mgN/m?) concentration to flare Kg/hr percentage of Values Status
(mgN/m®) 3% ref. limit value (%)
Total NOx [as NO2] (ppm) 30 61.5 99.35 0.18 18.93 <150 mg/Nm3 As Normal
CO (ppm) 1 1.25 2.02 0.004 9.05 <50 mg/Nm3 As Normal
Total Organic Carbon (mg/m?®) 2.12 3.39 5.48 0.01 23.66 <10 mg/Nm?* As Normal
. <50 mg/Nm® (at
Average Hydrogen Chloride | 0.14 0.22 0.0004 - mass flow > 0.30 As Normal
(mg/m”)
kg/hr)
Average Hydrogen Fluoride ) <5 mg/Nm?® (at mass
(mg/m®) 0.06 0.08 0.13 0.0002 flow > 0.050 kg/hr) As Normal
SO2 (ppm) 32 91.2 147.34 0.27 - - As Normal
02 (%) 9.82 - - - - - As Normal
Temperature (degrees) 1,054 1,327.15K - - - >1,273K As Normal
CO; (%) 9.19 - - - - - As Normal
Volumetric Airflow (m®/hr) - - 1,853 - - <3,000? As Normal
Efficiency (%) >99 - - - - - As Normal

Notes:
2 denotes units m*N/hr

25
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Table 2.5. Emission value results for landfill gas flare 2.

Arthurstown Landfill

Expanded
. Oxygen corrected emission uncertainty as - o .
Flare 2 Conc. N(C:T:m,\?/l;ﬁg)d concentration to flare Mass Kg/hr percentage of Em';‘\"/sallﬂgs“m't Opé(ta;?lilsng
9 (mgN/m?) 3% ref. limit value
(%)’
Total NOx [as NO2] (ppm) 36 73.8 116.80 0.18 21.37 <150 mg/Nm3 As Normal
CO (ppm) 14 175 27.70 0.04 14.95 <50 mg/Nm3 As Normal
Total Orga“'c(ﬁzrfr’ﬁgr)‘ 2.45 3.92 6.20 0.0095 23.91 <10 mg/Nm® As Normal
Average Hydrogen <50 mg/Nm" (at
Chioride (mg/m®) 0.06 0.079 0.13 0.0002 - mass flow > As Normal
9 0.30 kg/hr)
Average Hydrogen <5 mg/Nm” (at
Fluoride (m /m3) 0.06 0.079 0.13 0.0002 - mass flow > As Normal
9 0.050 kg/hr)
SO; (ppm) 11 31.35 49.62 0.08 - - As Normal
02 (%) 9.59 - - - - - As Normal
Temperature (degrees) 1,065 1,338.15K - - - >1,273K As Normal
CO; (%) 8.55 - - - - - As Normal
Volumetric Airflow (m®/hr) - - 1,536 - - <3,000” As Normal
Efficiency (%) >99 - - - - As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources.

2 denotes units m®N/hr
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Table 2.6. Emission value results for landfill gas flare 3.

Arthurstown Landfill

Oxygen corrected EXIRpreiad
Normalised _OXYg . uncertainty as Emission limit Operating
Flare 3 Conc. 3 emission concentration to Mass Kg/hr
(mgN/m”) 3 percentage of Values Status
flare (mgN/m~) 3% ref. - 1
limit value (%)
Total NOx [as NO2] (ppm) 29 59.45 96.57 0.11 19.45 <150 mg/Nm3 As Normal
CO (ppm) 8 10 16.24 0.02 12.36 <50 mg/Nm?® As Normal
Total Organic Carbon (mg/m?®) 1.84 2.94 4.78 0.01 24.12 <10 mg/Nm?® As Normal
. <50 mg/Nm® (at
Average Hydrogen ((:rzlolrrfs‘; 0.29 0.398 0.65 0.0007 - mass flow > As Normal
9 0.30 kg/hr)
. <5 mg/Nm® (at
Average Hydrogen Z'r‘lm/”r:s‘; 0.07 0.099 0.16 0.0002 - mass flow > As Normal
9 0.050 kg/hr)
SOz (ppm) 126 359 583.29 0.65 - - As Normal
02 (%) 9.88 - - - - - As Normal
Temperature (degrees) 1,097 1,370.15K - - - >1,273K As Normal
CO; (%) 9.12 - - - - As Normal
Volumetric Airflow (m3/hr) - - 1,1182 <3,OOO2 As Normal
Efficiency (%) >99 - - - - - As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources.

2 denotes units m*N/hr
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Table 2.7. Emission value results for landfill gas flare 4.

Arthurstown Landfill

Oxygen corrected .
. 3 Ll ; Mass uncertainty as Emission limit Operating
Flare 3 Conc. Normalised (mgN/m~) | emission concentration to
3 Kg/hr percentage of Values Status
flare (mgN/m~) 3% ref. ) 1
limit value (%)
Total NOx [as NO2] (ppm) 31 63 101 0.09 20.59 <150 mg/Nm3 As Normal
CO (ppm) 12 15 24.04 0.02 14.72 <50 mg/Nm3 As Normal
Total Organic Carbon (mg/ms) 2.87 4.59 7.36 0.0066 26.05 <10 mg/Nm3 As Normal
. <50 mg/Nm® (at
Average Hydrogen ((:r:‘]'olrr'ﬁ% 0.10 0.139 0.22 0.0002 . mass flow > As Normal
¢! 0.30 kg/hr)
. <5 mg/Nm® (at
Average Hydrogen ZLL]‘O/rr'sse) 0.04 0.05 0.09 0.0001 - mass flow > As Normal
9 0.050 kg/hr)
SO (ppm) 141 401 643 0.58 - - As Normal
02 (%) 9.73 - - - - - As Normal
Temperature (degrees) 1,123 1,396.15K - - - >1,273K As Normal
CO; (%) 8.87 - - - - - As Normal
Volumetric Airflow (m*/hr) - - 8997 - <3,000° As Normal
Efficiency (%) >99 - - - - - As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources.

2 denotes units m*N/hr
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Table 2.8. Emission value results for landfill gas utilisation ARO1.

Arthurstown Landfill

Oxygen corrected

Expanded

Normalised o - Mass uncertainty as Emission limit Operating
ARO1 Conc. 3 emission concentration
(mgN/m”) 3 Kg/hr percentage of Values Status
to flare (mgN/m~) 3% ref. Y 1
limit value (%)

Total NOx [as NO2] (ppm) 93 190 236 0.51 4.81 <500 mg/Nm3 As Normal
696 870 1,080 2.35 7.29 <1,400 mg/Nm3 As Normal

) 3 50 mg/Nm® (at mass
Average Hydrogen Chloride (mg/m®) 0.94 1.29 1.60 0.0035 - flows >0.3 kg/hr) As Normal

. 3 . 5 mg/Nm?® (at mass
Average Hydrogen Fluoride (mg/m®) 0.22 0.30 0.37 0.0008 flows >0.05 kg/hr) As Normal
0 0 0 0 - - As Normal
Particulates (mg/m’) 41 56 69.58 0.15 1.62 <130 mg/Nm?* As Normal
Average TVOC (ppm) 468 748 930 2.02 9.03 <1,000 mg/Nm?® As Normal
TNMVOC (ppm) | 5.95 9.52 11.83 0.03 2.58 <75 mg/Nm?* As Normal
8.1 - - - - - As Normal
Temperature (degrees) | 428.1 701.25K - - - - As Normal
9.53 - - - - - As Normal
Volumetric Airflow (m3/hr) 6,922 2,696 2,171 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.9. Emission value results for landfill gas utilisation AR02.

Arthurstown Landfill

Oxygen corrected Expanded
Normalised oXY9 . Mass uncertainty as Emission limit Operating
ARO2 Conc. 3 emission concentration
(mgN/m”) 3 Kg/hr percentage of Values Status
to flare (mgN/m”~) 3% ref. N 1
limit value (%)
Total NOx [as NO2] (ppm) 142 291 346 0.67 6.76 <500 mg/Nm3 As Normal
CO (ppm) 583 728 867 1.68 5.81 <1,400 mg/Nm3 As Normal
Average Hydrogen Chloride . 50 mg/Nm® (at mass
(mg/m®) 0.77 1.06 1.26 0.0024 flows >0.3 kg/hr) As Normal
Average Hydrogen Fluoride ] 5 mg/Nm® (at mass
(mg/m°) 0.24 0.33 0.40 0.0008 flows >0.05 kg/hr) As Normal
SO3 (ppm) 7 19.95 23.76 0.0459 - - As Normal
Particulates (mg/m°) 46 62.84 74.84 0.14 1.8 <130 mg/Nm?® As Normal
Average TVOC (ppm) 432 691 823 1.59 7.93 <1,000 mg/Nm3 As Normal
TNMVOC (ppm) 4.17 6.67 7.95 0.02 2.24 <75 mg/Nm3 As Normal
02 (%) 7.55 7.55 - - - - As Normal
Temperature (degrees) | 430.1 703.25K - - - - As Normal
CO; (%) 9.92 - - - - - As Normal
Volumetric Airflow (m3/hr) 5,927 2,302 1,933 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.10. Emission value results for landfill gas utilisation ARO3.

Arthurstown Landfill

. Oxygen corrected emission Expar_1ded — o .
Normalised : Mass uncertainty as Emission limit Operating
ARO3 Conc. 3 concentration to flare
(mgN/m”) 3 Kg/hr percentage of Values Status
(mgN/m~) 3% ref. o= 1
limit value (%)
Total NOx [as NO2] (ppm) 203 416 473 0.91 9.26 <500 mg/Nm3 As Normal
CO (ppm) 1,703 2,128 2,421 4.64 16.31 <1,400 mg/Nm3 As Normal
. 50 mg/Nm® (at
Average Hydrogen Chloride |, ;5 1.53 1.74 0.003 - mass flows >0.3 As Normal
(mg/m”)
kg/hr)
Average Hydrogen Fluoride ) 5 mg/Nm° (at mass
(mg/m®) 0.33 0.46 0.52 0.001 flows >0.05 kg/hr) As Normal
SO; (ppm) 3 8.55 9.72 0.019 - - As Normal
Particulates (mg/m®) | 32.54 44.45 50.56 0.10 1.27 <130 mg/Nm*® As Normal
Average TVOC (ppm) 589 942 1,071 2.05 10.42 <1,000 mg/Nm?* As Normal
TNMVOC (ppm) 5.87 9.39 10.68 0.02 2.42 <75 mg/Nm3 As Normal
Oz (%) 6.92 6.92 - - - - As Normal
Temperature (degrees) 458.4 731.55K - - - - As Normal
CO2 (%) 10.39 - - - - - As Normal
Volumetric Airflow (m3/hr) 5,837 2,179 1,916 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.11. Emission value results for landfill gas utilisation ARO4.

Expanded
Oxygen corrected uncertainty
ARO4 Conc Normalised emission Mass as Emission limit Operating
' (mgN/m3) concentration to flare Kg/hr percentage Values Status
(mgN/m®) 3% ref. of limit
value (%)
Total NOx [as NO2] (ppm) 122 250 257 0.45 4.93 <500 mg/Nm3 As Normal
CO (ppm) 661 826 851 1.48 5.54 <1,400 mg/Nm3 As Normal
. 3 ] 50 mg/Nm® (at mass
Average Hydrogen Chloride (mg/m~) 0.61 0.83 0.85 0.001 flows >0.3 kg/hr) As Normal
. 3 ] 5 mg/Nm® (at mass
Average Hydrogen Fluoride (mg/m®) 0.16 0.22 0.23 0.0004 flows >0.05 kg/hr) As Normal
SO; (ppm) 5 14.25 14.68 0.025 - - As Normal
Particulates (mg/m3) 43.12 58.91 60.70 0.11 1.67 <130 mg/Nm3 As Normal
Average TVOC (ppm) 604 966 995 1.73 9.31 <1,000 mg/Nm?* As Normal
TNMVOC (ppm) 3.64 5.82 6.00 0.01 1.92 <75 mg/Nm3 As Normal
Oz (%) 5.47 5.47 - - - - As Normal
Temperature (degrees) | 442.6 715.75K - - - - As Normal
CO3 (%) 11.46 - - - - As Normal
Volumetric Airflow (m3/hr) 4,691 1,790 1,737 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.12. Emission value results for landfill gas utilisation AROS.

Arthurstown Landfill

Oxygen corrected emission Expanded
Normalised ; Mass uncertainty as | Emission limit Operating
ARO05 Conc. 3 concentration to flare
(mgN/m”) 3 Kg/hr percentage of Values Status
(mgN/m~) 3% ref. HE 1
limit value (%)
Total NOx [as NO2] (ppm) 85 174 215 0.46 4.58 <500 mg/Nm3 As Normal
CO (ppm) 835 1,043 1,292 2.77 10.52 <1,400 mg/Nm3 As Normal
50 mg/Nm® (at
A‘gf(‘)%ﬁjg'{g{oﬁnegr; 0.77 1.05 1.30 0.002 . mass flows As Normal
9 >0.3 kg/hr)
5 mg/Nm® (at
AVSL%%%S%%@%; 0.24 0.33 0.41 0.0009 - mass flows As Normal
9 >0.05 kg/hr)
SO; (ppm) 3 8.55 10.59 0.022 - - As Normal
Particulates (mg/m3) 42.36 57.87 71.66 0.15 1.66 <130 mg/Nm3 As Normal
Average TVOC (ppm) 497 795 984 2.11 16.83 <1,000 mg/Nm3 As Normal
TNMVOC (ppm) 7.56 12.09 14.98 0.03 2.94 <75 mg/Nm3 As Normal
02 (%) 8.06 8.06 - - - - As Normal
Temperature (degrees) 461 735 - - - - As Normal
CO3 (%) 9.54 - - - - - As Normal
Volumetric Airflow (m3/hr) 7,149 2,657 2,145 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.13. Emission value results for landfill gas utilisation ARO6.

Arthurstown Landfill

Oxygen corrected Expanded

AR0S Conc. | iGNy | concentration to flare | Kainy | percentage of | EMission limit Values | FGEE/19

(mgN/m®) 3% ref. limit value (%)"
Total NOx [as NO2z] (ppm) 81 166.05 196.15 0.44 4.15 <500 mg/Nm3 As Normal
CO (ppm) | 656 820 968.65 2.15 6.69 <1,400 mg/Nm3 As Normal
Average Hydrogen Chloride (mg/m®) | 0.69 0.94 111 0.0025 - 5%;"\/% Nfg}%%‘;")ss As Normal
Average Hydrogen Fluoride (mg/ma) 0.23 0.32 0.38 0.0008 - Sﬂgnﬁg\'f:ogtkgﬁf)s As Normal
SO; (ppm) 10 28.5 33.67 0.0747 - - As Normal
Particulates (mg/m®) | 30.28 41.37 48.86 0.11 1.18 <130 mg/Nm*® As Normal
Average TVOC (ppm) | 520 832 982 2.18 9.76 <1,000 mg/Nm3 As Normal
TNMVOC (ppm) | 7.12 11.39 13.46 0.03 2.74 <75 mg/Nm3 As Normal
O, (%) | 7.44 7.44 - - - - As Normal
Temperature (degrees) | 467.3 740.45K - - - - As Normal
CO; (%) | 10.04 - - - - - As Normal
Volumetric Airflow (m3/hr) 7,103 2,620 2,218 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.14. Emission value results for landfill gas utilisation ARO7.

Arthurstown Landfill

Oxygen corrected

Expanded

Cone. | NOITEED | e tare | ooy | ey 2| Emission it values | OBTe0
(mgN/m®) 3% ref. limit value (%)"

Total NOx [as NO2] (ppm) 63 129 160 0.35 3.53 <500 mg/Nm3 As Normal

CO (ppm) 1,208 1,501 1,881 4.14 10.1 <1,400 mg/Nm3 As Normal

Average Hydrogen ?rg'é’/rr'gse) 0.58 0.80 1.00 0.002 - 5%2“\/% N;gz%mf)ss As Normal

Average Hydrogen Z'T‘]Jg/”n?% 0.52 0.72 0.89 0.002 ; ilgnvgé “Lrgfog‘tkgﬁf)s As Normal

SO; (ppm) 16 45.6 56.82 0.125 - - As Normal

Particulates (mg/m?®) 38.56 52.68 65.64 0.14 151 <130 mg/Nm?® As Normal

Average TVOC (ppm) 658 1,052 1,311 2.89 12.98 <1,000 mg/Nm3 As Normal

TNMVOC (ppm) 10.28 16.44 20.50 0.05 3.45 <75 mg/Nm3 As Normal

02 (%) 8.14 - - - - - As Normal

Temperature (degrees) 452.6 725.75K - - - - As Normal

CO; (%) 9.52 - - - - - As Normal

Volumetric Airflow (m3/hr) 7,284 2,742 2,200 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.15. Emission value results for landfill gas utilisation AROS.

Arthurstown Landfill

Oxygen corrected

Expanded

AR08 Conc. N(cr)r:g]ﬁllﬁ%d emission concesntration Mass Kg/hr ;gfsgne;';gt)é ‘3? Em'\s}?lﬁg;'m't ng;?&':g
to flare (mgN/m~) 3% ref. limit value (%)*
Total NOx [as NO2] (ppm) 83 170 203 0.44 4.25 <500 mg/Nm3 As Normal
CO (ppm) 847 1,058 1,267 2.74 8.65 <1,400 mg/Nm3 As Normal
3

Average Hydrogen Chloride | 4 6.37 7.63 0.01 - rﬁgs?ﬁm >(oa.t3 As Normal

(mg/m") kg/hr)
Average Hydrogen (Fr']‘:g/rr'gge)' 0.41 0.57 0.68 0.001 - 5f|£)nvgv]é N;gldo(g‘tkg"/ﬁf)s As Normal
SO2 (ppm) 15 42.75 51.18 0.11 - - As Normal
Particulates (mg/m®) | 43.57 59.52 71.26 0.15 1.71 <130 mg/Nm?® As Normal
Average TVOC (ppm) 512 819 980 2.12 9.64 <1000 mg/Nm3 As Normal
TNMVOC (ppm) 5.68 9.08 10.88 0.02 2.52 <75 mg/Nm3 As Normal
02 (%) 7.62 7.62 - - - - As Normal
Temperature (degrees) | 453.1 726.25 - - - - As Normal
CO2 (W) 9.89 - - - - - As Normal
Volumetric Airflow (m3/hr) 6,877 2,587 2,160 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.16. Emission value results for landfill gas utilisation ARQ9.

Arthurstown Landfill

Expanded

Oxygen corrected uncertainty
ARO9 Conc. N((:]:gjnl\?/lrlrsl%d conceﬁ?:é?isggqo flare Mass Kg/hr percesfage of EmI\S/ZIlﬁgsllmlt O[;‘f;?ltjlsng

(mgN/m?) 3% ref. limit value

(%)"

Total NOx [as NO3] (ppm) 139 284.95 300 0.49 5.87 <500 mg/Nm3 As Normal
CO (ppm) | 676 845 889 1.45 5.95 <1,400 mg/Nm3 As Normal
Average Hydrogen ((:rrr]wlgljlrrlr?% 4.34 5.93 6.24 0.010 - 5%21%'\28_33(%21335 As Normal
Average Hydrogen (Fr']‘:g/rr'gg 2.35 3.21 3.38 0.006 - il?ﬁé '\in&dog’“kg‘/ﬁf)s As Normal
SO; (ppm) 24 68.4 71.93 0.12 - - As Normal
Particulates (mg/m®) | 50.87 69.49 73.08 0.12 1.97 <130 mg/Nm?® As Normal
Average TVOC (ppm) | 548 876.8 922 151 8.88 <1,000 mg/Nm?* As Normal
TNMVOC (ppm) | 12.56 20.10 21.13 0.03 3.27 <75 mg/Nm?® As Normal
O, (%) | 5.78 5.78 - - - - As Normal
Temperature (degrees) | 465.3 738.45 - - - - As Normal
CO; (%) | 11.23 - - - - - As Normal
Volumetric Airflow (m3/hr) 4,654 1,722 1,637 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.17. Emission value results for landfill gas utilisation AR10.

Arthurstown Landfill

Oxygen corrected Expanded
AR10 Conc. Normalisged emis_sion Mass uncertainty as Emission limit Operating
(mgN/m”) concentration to flare Kg/hr percentage of Values Status

(mgN/m®) 3% ref. limit value (%)"
Total NOx [as NO2] (ppm) 141 289 350 0.52 7.04 <500 mg/Nm3 As Normal
CO (ppm) 764 955 1,156 1.72 7.93 <1,400 mg/Nm3 As Normal
Average Hydrogen ?rg'é’/rr'gse) 0.05 0.06 0.07 0.0001 - 5%2“\/% N;gz%mf)ss As Normal
Average Hydrogen Z'T‘]Jg/”n?% 0.08 0.11 0.13 0.0002 - ilgnvgé Tg.doﬁgﬁf)s As Normal
SO; (ppm) 16 45.6 55 0.08 - - As Normal
Particulates (mg/m®) | 42.36 57.87 70 0.10 1.66 <130 mg/Nm?® As Normal
Average TVOC (ppm) 505 808 978 1.45 9.66 <1,000 mg/Nm3 As Normal
TNMVOC (ppm) | 10.58 16.92 20 0.03 3.47 <75 mg/Nm3 As Normal
02 (%) 7.76 7.76 - - - - As Normal
Temperature (degrees) | 455.1 728.25 - - - - As Normal
CO; (%) | 10.17 - - - - - As Normal
Volumetric Airflow (m3/hr) 4,801 1,801 1,488 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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Table 2.18. Emission value results for landfill gas utilisation AR11.

Arthurstown Lang

Oxygen corrected
emission

Expanded

ARIL Conc. Normalisgd concentration to Mass uncertainty as Emission limit Operating

(mgN/m°~) flare (mgN/m°) 3% Kg/hr percentage of1 Values Status

ref. limit value (%)

Total NOx [as NO2] (ppm) 176 360 389 0.62 7.57 <500 mg/Nm3 As Normal
CO (ppm) 768 960 1,034 1.66 6.94 <1,400 mg/Nm3 As Normal
Average Hydrogen ?rrr'lg’/rrfs? 0.46 0.63 0.68 0.001 ) 5%“\,84 N)"(’)‘;(i;mf‘)ss As Normal
Average Hydrogen Z'T‘]Jg/rr'ﬁ% 0.40 0.55 0.59 0.0010 - il?vgé '\fg.dog"tkg}ﬁf)s As Normal
SO; (ppm) 24 68.4 74 0.11 - - As Normal
Particulates (mg/m°) 35.46 48.44 52 0.08 1.38 <130 mg/Nm® As Normal
Average TVOC (ppm) 489 782.4 843 1.35 8.17 <1,000 mg/Nm3 As Normal
TNMVOC (ppm) 8.46 13.53 15 0.024 2.66 <75 mg/Nm3 As Normal
02 (%) 6.14 6.14 - - - - As Normal
Temperature (degrees) 464 737.15 - - - - As Normal
CO; (%) 11.04 - - - - - As Normal
Volumetric Airflow (m3/hr) 4,691 1,737 1,612 - - <3,000 As Normal

Notes:" denotes that expanded uncertainty is elevated as the equation has not been validated for use with high temperature sources
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2.9.3. Interpretation of Utilisation Emissions

Tables 2.1 to 2.18 present the results of the emission monitoring carried out on the 4
enclosed landfill flares and 11 landfill gas engines located in the utilisation plant at
Arthurstown Landfill, Kill, Co. Kildare. The conclusions from the report state the
following:

“There was very little variation at one traverse in oxygen and flue gas temperature
profiles across the stack during the monitoring exercise (i.e. less than 15% as
recommended by the Environment Agency, UK (Environment Agency, 2002)).

A high temperature Inconel 625 and ceramic probe (Testo, Germany) was used to
prevent variations in CO emissions data. Normal stainless steel probes when subjected
to temperatures above 600°C can release CO from within the structure of the material
and cause the recording of erroneous results (Environment Agency, 2002).

Correction of data to 3% & 5% oxygen was performed. Due to possible inaccuracies in
airflow rate measurement, it was not possible to determine the oxygen intake of the
flare through the louver system using measurement. Since the volume of intake air
required for complete combustion was known and the oxygen concentration in the
exhaust flue gas was known, the volume of intake excess fuel air could be theoretically
calculated through numerous iterations using the Solver program (i.e. Microsoft Excel).
This allows for the calculation of the volume of intake excess air through the louver
landfill flare intake system (Environment Agency, 2002).” (OMI 2011)

CO and TVOC emission concentrations were above emission limit values established
within Waste licence W0004-004 for Engine ARO3 and Engine ARO7. All other
monitoring of flares and engine stacks showed all readings are in compliance with
waste license W0004-004 for 2010.

40 AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

2.10. Dust Deposition

Dust monitoring was carried out in accordance with the licence at 6 monitoring
locations, three times in the year.

Dust monitoring was carried out over a 30 day period +/- 2 days. The periods were as
follows:

e 30"™March 2010
e 18" May 2010
e 10"™August 2010

2.10.1. Dust Deposition

Dust deposition results for 2010 are shown in Figure 3.3.1.1. Dust Monitoring 2010.

2.10.2. Interpretation of Dust Deposition Results

The license limit for dust at the facility is 350 mg/m2/day. This was not exceeded during
2010. The highest level recorded was in Q2 with a reading of 275 mg/m2/day at
location D3.

2.11. Noise

In compliance with Schedule D (D.4) of the waste licence, noise monitoring was carried
during 2010.

The noise monitoring events took place as follows:

Day time monitoring — 15" December 2010
Night time monitoring — 15" December 2010

Noise Results

The results of noise monitoring events are shown in the following tables and charts in
Appendix 3.4:

Table or Figure number Table or Figure Name
Table A.3.4.1.a Noise Day-time Monitoring 2010
Table A.3.4.2.b Noise Night-time Monitoring 2010
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2.11.1. Interpretation of Noise Results

Event 1
Daytime Event — 15" December 2010
Night-time Event — 15™ December 2010

Exceedences = Day 7 Night 5

A total of seven locations were monitored during the day time period. Seven out of the
seven were slightly over the day time limit for noise. (55 db)

These were mainly due to the close proximity of the monitoring point to moving traffic
on site. The highest reading during this daytime round was 64 dB Laeq at N2.

The same seven locations were monitored at night and five locations were above the
licensed limit of 45 dB Laeq. The highest reading during this night time round was 56 dB
Laeq at N2. This was a direct result of early morning vehicle start up in close proximity
to the noise meter.

Noise levels are consistent with previous years monitoring.
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2.12. Surface Water

The following is a summary of surface water quality findings in 2010. More detailed
information has been submitted in each of the quarterly reports from Bord Na Mona.

There are 5 no. surface water monitoring points. Chemical analyses are carried out at
all 5 of the monitoring locations and a biological assessment was carried out at SW1,
SW3 (Hartwell River) and at SW4 (Kill River). The 5 no. surface water monitoring
points are located as follows:

e SW1 upstream of the outfall from the storm water lagoon in the Hartwell River

e SW2 outlet for the on site storm water pond

e SW3 downstream of the outfall from the storm water lagoon in the Hartwell
River

e SW4 downstream of Arthurstown Road in the Kill River

e SW5 inlet to the storm water pond (storm and ground waters)

2.12.1. Surface Water Results

Chemical Analysis

The results of surface water analysis are shown in the following tables and charts in
Appendix 3.5: (The Reporting Application has information on the 4 elements of the
licence with regard to surface water monitoring). Chemical analysis of SW2 is carried
out weekly. All surface water monitoring points are monitored on a quarterly basis for a
list of parameters and on an annual basis for a more comprehensive list.

The tables and figures relating to annual monitoring (Table/Figure 3.5.4.a) are
discussed here in greatest detail as the quarterly reports submitted to the Agency will
have included details of the previous events.

Table or Figure number Table or Figure Name

Table A. 3.5.2.a Surface Water SW2 Weekly 2010
Table A. 3.5.3.b Surface Water Quarterly 2010
Table A.3.5.4.c Surface Water Annually 2010

2.12.2. Interpretation of Surface Water Results

During 2010 the surface water quality has remained consistent with previous years as
can be seen with the Q rating in table 3.1 below.

Quarterly monitoring is carried out by Bord Na Mona at all monitoring points for surface
water.

Monitoring points SW2 and SW5 are within the surface water storage pond. During
2010 there were elevated levels of NH, Ammonia. This was as a direct result of the
large amounts of rainfall eroding parts of the temporary cap area which may lead to
small amounts of “leachate breakout” entering the surface water swale. These areas
are remediated as soon as they occur.
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On examining the results of the monitoring points in the Hartwell River (SW1 & SW3)
there was no effect as a result of these ammonia levels and therefore no pollution
caused. This proves that the surface water retention pond is working effectively.

The Agency was already informed of these incidents during 2010.

Biological Sampling

Biological sampling was carried out in the Hartwell and Kill Rivers. The Hartwell
received a Q rating of 4 and the Kill River a Q rating of 4 quality. This is consistent with
2008 & 2009 figures and an improvement of the Q rating figures compared to 2007.

Biological sampling is carried out annually in accordance with the licence. It was
carried out during the third quarter of 2010. (3 August 2010) The Q rating system was
used. This rating system recognises five macro-invertebrate communities/faunal
groups ranging from A to E (i.e. most sensitive to most tolerant of pollution) and relates
to their relative abundance, from a standard 2 minute kick sample, to a quality rating —
the Q Index. The area surveyed is then assigned a Q rating from 5 to 1, 5 being
pristine unpolluted waters to 1 gross polluted. Results of biological sampling are
shown in Table 3.12.

Table 0.12  Q Rating of Surface Waters 2010.

Biological Q Rating for Surface Waters (within rivers)
Location SW-1 SW-3 SW-4
Q-Rating 4 4 4

Interpretation of Results

Quality at point SW1 is consistent with last years results. This point is upstream of the
Arthurstown surface water discharge point. (note: discharge from ALCRETE Ltd is
within 5m upstream of the discharge from Arthurstown Landfill)

Quality at point SW3 is consistent with previous years which indicate that discharges
from the surface water retention pond from the landfill are having no impact on the
surface water quality at point SW3.

Quality at point SW4 is also consistent with last years results. This point is on the Kill
River which is approximately 500m northeast of the site. No discharges are taking
place to the Kill River from Arthurstown landfill.

The overall bio-diversity noted for the Hartwell River was very good. The results of the
biological survey indicate that the quality of water in the Hartwell River is good (using
the Q-value system) / excellent (using the LQI interpretation of water quality) upstream
and downstream of the landfill.
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Groundwater

There were 22 no. groundwater monitoring wells and 5. no. private wells. Table 3.13
shows the locations of the wells in relation to the facility and in relation to groundwater
flow in the area. Table 3.14 shows the depths of groundwater wells. Private Wells are
discussed in Section 3.7.

Table 0.2 Location of groundwater monitoring boreholes relevant to the
facility and the groundwater flow in the area

Direction with
respect to the facility Location with respect
to groundwater flow*

260 M NE us
400 m E us
400 m E us

100 m ESE us
80 m SE us
240 m ESE us

140 m SSE
400 m E
260 m NE
100 m WSW
20 m WSW
140 m NE
50m W

200 m NNE

200 m NNE

90 m NNW
170 m N

*Note: US upstream
DS downstream
CS cross gradient
Wells highlighted in bold font are those that are required to be monitored by the waste licence.

The waste licence (W004-004), Schedule D.1 Table D.1.states that groundwater levels
should be recorded for all wells on a monthly basis and that sampling for chemical
parameters should be carried out in 7 no. wells. These 7 wells (as selected by the
Agency) are highlighted in bold in Table 3.13.

In order to reduce the quantity of data displayed in the Reporting Application, the
selected wells have been labelled as active and the others as inactive. Sampling data
for all wells is stored in the database, but only active well results are shown in the
charts and tables unless the user specifically changes the status of a well to active in
Lab Info.
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Table 0.3

MW1
MW2
MW3
MwW4
MW5
MWG6A

MW8
MW9
MW10
MW11
MW12
MW13
MW14

Mw21
Mw22

Depths of Groundwater Monitoring Wells

Base of
WENES
m O.D
(2006)*
130.04
130.22
131.67
141.72
146.12
144.7

115.19
110.01
132.19
129.28
130.83
127.28
125.13

146.83
140.64

Well height
at ground
level m O.D

153.60

135.54
139.40
136.68
145.30
156.50
155.00
145.00

Depth of
Borehole

(m)

8.17
4.36

Arthurstown Landfill

*Note: The total depths of wells are as per measurements in 2006. Wells can silt up gradually

over time, diminishing their total depth.

2.12.3. Groundwater Results

Tables and charts showing groundwater results and trends are included as follows in
Appendix 3.6:

Table or Figure number

Table or Figure Name

Table/Figure 3.6.2.a

Groundwater Wells Quarterly

Figure A.3.6.3.a

2010 Groundwater Annually
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2.12.4. Interpretation of Groundwater Results

Annual Results

A total of twenty two groundwater monitoring boreholes are located at Arthurstown
Landfill. During the annual sampling event a total number of 10 boreholes were
sampled.

Chemical analysis, Metals analysis, Organic analysis and Microbial Analysis were
carried out as part of the annual analysis of the groundwater.

Table A.3.6.3.e. Groundwater Annual outlines all exceedances for the annual
monitoring event.

Ammonia-N was above the MAC at the following points: MW2 & MW18.
Chloride levels were above the MAC at MW?2.
MW2 and MW20 also had elevated levels of conductivity.

Calcium levels were only just over the MAC limit at MW2, MW22 and twice the limit at
MW?20.

Iron levels were above the MAC limit at MW14, MW18, MW2, MW20, MW22, MW6A,
MW8 and MWO9.

Lead levels were above the MAC at the following locations, MW14 and MW22
Manganese levels were above the MAC limit at all locations tested namely MW14,
MW16, MW18.MW2, MW20, MW22, MW6A, MW8 and MW9.

Nickel levels were only exceeded at MW9.

Potassium levels were only above the MAC at location MW2 & MW?20.

Sodium levels only exceeded at location MW2.

Sulphate level was just above the MAC at MW20.

Nitrite levels were above the MAC limit at MW14, MW16, MW22 and MW9.

Total Dissolved Solids were elevated at locations MW2 and MW20.

Locations MW2 and MW3 are not within the boundary of the landfill and are in an
agricultural location (i.e. a farm adjacent to slatted sheds).

MW2 and MW3 are adjacent to the landfill and located on a cross-gradient flow in
relation to the groundwater contour flow below the landfill. The elevated readings at
MW2 and MW3 cannot be attributed to the landfill due to its location.

External agricultural factors are contributing at these locations.

The majority of monitoring at all other locations is consistent with previous years
monitoring results apart from MW2 as mentioned above.

47 AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

2.13. Private Wells (Groundwater)

There are 5 no. private groundwater monitoring wells, referred to as Private Wells.
Monitoring of the wells is carried out on a quarterly and annual basis.

PW1 is sampled on a quarterly basis and wells PW2 — PW5 are sampled on an annual
basis.

The location of the wells is shown on Drawing Number AWL03 — 14 inserted as Figure
3.1

2.13.1. Private Wells Results

Copies of the analysis for private wells for 2010 are included in the appendix.

Table or Figure number Table or Figure Name
Table 3.7.2.a Private Wells Annual 2010
Figure 3.7.1.b Private Wells Quarterly 2010

2.13.2. Interpretation of Results

Annual

All private wells (PW1 — PWS5) are sampled on an annual basis.

PW?2 showed slightly elevated Nitrite, Iron (mg/l) and Manganese (ug/l) readings.
PWS5 was also elevated in Nitrite (mg/l).

The location of all wells are rural agricultural.

All other results for 2010 were below MAC limits.
Quarterly

PW 1 is the only private well that is sampled every quarter. See appendix for quarterly
results for PW1 2010.
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2.14. Leachate

The waste licence (W004-004), Schedule D.1 Table D.l.states that leachate levels
should be recorded for all sumps and collection points on a continuous basis. This
continued during 2010. Towards the end of 2010 there were exceptional amounts of
rainfall and snow thaw which contributed to high leachate levels within the landfill body.

SDCC carries out quarterly and annual monitoring of all leachate cells and leachate
storage points on site. However the waste licence stipulates sampling at 5 locations,
LC1, LC3, LC11, LL (leachate lagoon) and LB (leachate balance tank).

SDCC stores and reviews the results of only the 5 leachate locations required by the
waste license. This decision was made during 2009 due to budgetary contraints.

2.14.1. Leachate Results

Tables and charts showing leachate results and trends are included as follows in
Appendix 3.8:

Table or Figure number Table or Figure Name
Table A. 3.8.2.a Leachate Annual 2010 (See appendix)
Table 3.8.1.a Leachate Quarterly 2010 (See appendix)

2.14.2. Interpretation of Leachate Results

Leachate results for 2010 are typical for leachate analysis for Arthurstown Landfill
depending on age of the waste in the cell being tested.

At the end of 2007 all 15 cells contained leachate.

During 2010 treated leachate was discharged to the sewer rising main connection to
Kill.

The annual leachate results are enclosed in Appendix 3.8.
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2.15. Meteorological Monitoring

Condition 8.10.1 and schedule D.6.1. of the current Waste Licence W0004-004
requires the daily monitoring of rainfall, temperature (min/max), wind speed and
direction, evaporation, humidity and atmospheric pressure at the landfill site. The data
for 2010 is summarised in Figures below. All presented data has been recorded by the
on site “VIASALA” Weather Station which was installed during March 2003.

The data indicates prevailing wind directions from a south to south-westerly direction.

Total annual rainfall during 2010 was approximately 815 mm, (0.815m) consistent with
the annual average of 2000mm and 189 mm (7.4 inches) less than the previous years
total.

Monthly summaries of meteorological conditions are included in Appendix 3.9 for 2010.
Figures 3.8.1 to 3.8.6 outline the annual meteorological results for 2010.

Monthly Rainfall & Evaporation for 2010.

Fig. 3.8.1- Monthly Rainfall & Evaporation (mm) in
200 2010
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Fig. 3.8.2 - Monthly Temperatures (oC)
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Monthly Max Wind Speeds for 2010.
Fig. 3.8.3 - Monthly Maximum Wind Speed in 2010
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Fig.3.8.4 - Monthly Atmospheric Pressure
(mb) in 2010
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Wind Direction for 2010.

Arthurstown Landfill

Fig. 3.8.6 - Summary of Monthly Wind Direction
Observations in 2010
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This radar graph displays changes in values relative to a centre point.

The data indicates prevailing wind directions from a south to south-westerly direction.
(200 degrees approximately for the entire year 2010 — Actual average for 2010 is 190

degrees)
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2.16. Odour and Odour Control at Arthurstown

The facility management staff endeavour at all times to reduce odours and complaints
at the facility.

The Facility Manager and Deputy Facility Manager are on emergency 24 hour call 7
days a week.

A number of odour control techniques are in operation at Arthurstown, namely:

a) Utilisation plant ( 11 landfill gas engines and 2 no enclosed flares) which is now
operating at 11,000 m3/hour (maximum)

b) 2 no. 2,500 m3 per hour enclosed flares both of which can extract gas from the
temporary capped areas in cells 11-15.(Currently on stand-by as all gas is now
being utilised.)

c) Dirilling of additional gas extraction wells as directed by the Facility Manager
using a purpose built “DIGGA” auger attachment for a Komatsu PC290-8,c.
(see plate 3)

d) Sacrificial horizontal gas extraction from the active cells.

e) The landfill is now 65% final capped with a total of 150,000 m2 of final cap laid.
Further final capping works are due in Spring/ Summer 2010.

f) Quarterly independent odour assessments carried out by Odour Monitoring
Ireland.(See note below)

g) The placing of additional clay cover and the drilling of new gas wells in areas
deemed suspect by the Facility Manager. i.e. areas where gas may be leaking
through the temporary cap.

h) The placement of Landfill Covertop 32 , an LDPE membrane. (See plates 4 & 5
below) Extraction is also taking place from under the Covertop 32.

i) Partial Capping of the side slopes as per plates 1 & 2 below.

Other methods used in the past include:

i) The use of the Soil cement. Trialled in an area during the summer 2004. Very
weather dependant. Must by dry on application.

k) Large plastic Hessian sheeting. Sheets were too large to manually handle.
Health and Safety issues for the operatives at the workplace rendered this
unusable.

[) Spraying of essential oils to mask the odour from the landfill. This method was
used at the working face only and at the discretion of the Facility Manager.

The Facility is now closed since December 21 2010. Odour control works are ongoing
and involve the placement of the temporary clay capping.

Final capping works will proceed as planned in the coming years subject to financial
approval and weather permitting.
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Plate 1:

Plate 1: Partial capping material placed on side slopes at rear of Cell 13.

Plate 2:

Plate 2: Partial capping material placed on side slopes at the rear of Cell 15.
HDPE Liner welded to anchor trench.
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Plate:3 : Auger attached to CAT Excavator. Drilling of new gas wells as deemed necessary by
Facility Manager.

Plate 4: CoverTop 32 placed on side slopes of Cell 14.

55 AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

Plate 5: CoverTop 32 placed on side slopes of Cell 14. (Enclosed Flare in background)

Quarterly Odour Assessments:

Waste license W0004-004 states in condition 8.14.5 that an independent odour
assessment is carried out once every quarter. The quarterly odour audits are carried
out by Odour Monitoring Ireland.

Landfill gas leakage is the predominant source of odour complaints in Ireland.
Although the landfill site is situated in a predominantly rural area, in the past there have
been a number of odour complaints from residential properties in the surrounding area.
Over the years, the management staff at Arthurstown is endeavoring to reduce odour
complaints from residents through the techniques mentioned earlier.

Quarterly monitoring audits are carried out on site by Odour Monitoring Ireland Ltd..
They took place on:

Q1 - 31°% March 2010

Q2 — 23" June 2010

Q3 — 23" September 2010
Q4 — 14" December 2010
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The methodologies employed include:

e Capping source monitoring using a continuous ppb PID and Jerome 631X
analyser to detect areas of potential landfill gas release.

e Sniff odour assessments at pre-selected resident locations in the vicinity of the
landfill

o Geo-referencing of detected leakage locations for remediation.

The new methodology used in the odour audit is very useful in identifying areas of
potential leakage. It is concluded that this technique is very successful in the reduction
of landfill odours in order to prevent odour impact downwind of the landfill operations.
Once the quarterly odour audit is carried out, the findings are brought to the attention of
the Facility Manager, who carries out the remediation.

2.16.1. Odour Results

The colour odour charts for the landfill that are produced for each quarter are contained
in the following four pages.

The colour maps of the site highlight where the most problems arise due to the
concentrations measured on the temporary capped areas.

At the end of each odour audit the consultant meets with the Facility Manager to
highlight the areas for remediation. These works are carried out as soon as possible.

Q1 -2009 Total Complaints 8
Q2 - 2009 Total Complaints 1
Q3 -2009 Total Complaints 2
Q4 - 2009 Total Complaints 15
Total Complaints for 2009 was 26.
Q1-2010 Total Complaints 5
Q2 -2010 Total Complaints 9
Q3-2010 Total Complaints 4
Q4 - 2010 Total Complaints 20

Total Complaints for 2010 was 38.

The reason for the increase in Q4 2010 was due to the extreme weather conditions
experienced in Ireland during the end of November 2010 and start of December 2010.
Temperatures were recorded on site of -12.5 degrees and there was also 12 to 16
inches of snowfall. This extreme weather was not conducive to the odour control
infrastructure operating at optimum.
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2.17. Landfill Gas Emissions

Table 4.1 is a table of calculated emissions based on the quantity of landfill gas
collected by the gas extraction system in 2010.

87,600,000 m® of landfill gas was utilised by the gas extraction system in 2010. *(based
on an average of 10,000 m® per hour)

From July 2009 onwards all gas captured was sent to the utilisation plant.

But from time to time the 2 enclosed flares operated by SDCC were switched on during
2010. (Estimated at 50 days operating time at 1,000 m® per hour per flare)

Therefore the additional estimated landfill gas captured by flaring during 2010 is
estimated at 2,400,000 m® of landfill gas.

Total Landfill gas Collected (Captured) 2010 = 90,000,000 m?®.

Estimates vary as to the efficiency with which gas collection systems in landfills gather
the methane formed in waste. Modern gas wells installed throughout a landfill site may
collect between 70% — 90%. The efficiency for Arthurstown landfill is estimated here
as 90% because the wells are relatively new and in good condition, capping is well
progressed (70% of Landfill Area) and the daily cover system is good. Based on this
efficiency it is estimated that the total landfill gas generated at Arthurstown
Landfill in 2010 was 100,000,000 m?.

Gas extracted from the landfill is managed in 3 different ways:

e Electricity production from landfill gas in 11 no. engines at the Bioverda
compound (Approx. 13 MW)

e Flaring in 2 no. enclosed flares at the Bioverda compound.

e Flaring in 2 no. 2,500m3 /hour enclosed flares on the temporary capped areas.

All of the gas collected from the capped areas and a large volume of good quality gas
from the uncapped areas is directed to the Bioverda compound for generation and
flaring. The available generation capacity is 11,000 m® per hour and the capacity to
flare poor quality gas from the temporary gas collection system is 5,000m°. The
maximum available extraction rate is approximately 16,000 m®hour.

Note: The current average extraction rate is 10,000 m3 per hour.

During 2009 a third booster station arrived for the 3 additional engines. This brought
the extraction rate to 11,000 m3/hour. All gas is now being extracted by the utilisation
plant. The 2 no enclosed flares on the temporary capped areas are currently on stand

by.

For the purposes of this exercise it is assumed that landfill gas captured at Arthurstown
is 42% methane, 38% carbon dioxide and the remainder is made up of other
compounds. These figures are based on average readings at the Bioverda compound
for 2010.

The table overleaf contains the results for the European PRTR in relation to the
Utilisation plant and the enclosed flare wunits at Arthurstown Landfill.
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European PRTR Table Arthurstown Landfill flares and gas utilisation engines only.

Arthurstown Landfill

Table 1. Table for European-PRTR requirements for Landfill flare and Gas utilisation engines only 2010.

Nitrogen Carbon Sulphur . L

Location Oxidesg(NOX Monoxide (CO) dioxide (S0,) | Totalparticulates |\ y\yoos gegyry | Methane Carbon dioxide

as NO,) (kg/yr) (kg/yn) (kg/yn) (kglyr) (kgfyr) (CO2) (kg/yr)

Flare 1 1,612 33 2,391 - 173 89 2,929,620
Flare 2° 1,572 373 668 - 167 83 2,260,225
Flare 3 945 159 5,710 - 130 47 1,753,697
Flare 4* 802 189 5,070 - 108 58 1,371,813
ARO1 4,503 20,550 0 1,323 225 17,462 3,559,614
ARO2 5,871 14,697 402 1,267 135 13,805 3,299,408
ARO3 7,945 40,639 163 849 179 17,812 3,425,705
ARO4 3,922 12,957 223 924 91 15,064 3,425,829
ARO05 4,055 24,289 199 1,347 281 18,224 3,521,560
ARO06 3,812 18,823 654 950 262 18,837 3,832,342
ARO7 3,102 36,265 1,095 1,265 395 24,890 3,604,192
ARO8 3,855 23,990 969 1,349 206 18,356 3,676,489
ARO09 4,297 12,744 1,032 1,048 303 12,920 3,163,594
AR10 4,560 15,064 719 913 267 12,479 2,604,196
AR11 5,489 14,606 1,041 737 206 11,698 3,062,829
Totals 54,595 235,030 9,556 11,971 2,890 181,718 42,365,603

Notes: ' denotes the flares 3 & 4 are operated on standby when gas utilisation engine failure occurs, therefore these re not added to the total emission
value for the combustion plant in PRTR reporting.
2 denotes that the total values reported are based on 24 hr per day 365 days per year operation and for ARO1 to AR11 only. If the hours of
operation are known through site records then the total actual amount can be calculated by calculating the yearly total to an hourly figure and then

multiply by the number of hours operation (e.g. Emissions (kg/yr) / 8760 hrs = kg/hr x hours operation = Total emission in kg/yr).
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Estimated Landfill Gas Generation

In summary, 181,718 kg / year of methane and 235,030 kg / year of CO were produced
at Arthurstown Landfill during 2010. (as per PRTR Table produced by Odour
Monitoring Ireland Ltd. (as per Table 1.)

A GASSIM model for landfill gas production at Arthurstown was produced during 2008.
The findings of the model did not reflect the actual gas production on site. This report
on the capacity of the utilisation plant at Arthurstown and possible future capacity
issues was submitted to the Agency on 03 December 2008.

Table 4.2 Estimated Electricity Production at Arthurstown Landfill from
Landfill Gas.

During 2010 the amount of electricity produced at Arthurstown Landfill by converting

the landfill gas via the 11 gas engines is outlined as follows:

Month 2010 MW per month
January 8,567
February 7,843

March 8,641
April 8,585
May 8,335
June 7,457
July 7,776

August 7,661

September 7,472

October 7,726
November 7,997
December 7,893

Total 2010 MW produced 95,953 MW h
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Table 4.3 Cumulative Quantities of Landfill Gas
Cumulative | Annual Annual Rate of Cumulative Ct%T.%?]G?i(I)In
Year Waste Waste Landfill Qas generati | Landfill Qas Prediction
Inputs Inputs Generation on Generation Note 1
Model
tonnes tonnes | m*annum | m*tonne m? m?
2010 4,779,021 | 191,553 | 100,000,000 20.9 749,626,681 | Notincluded
2009 4,587,468 | 214,560 | 116,720,000 25.4 649,626,681 | Not included
2008 4,372,908 | 301,828 | 126,533,333 28.9 532,906,681 | Not included
2007 4,071,077 | 480,529 | 144,277,200 35.4 406,373,348 | Notincluded
2006 3,590,863 | 591,755 87,600,000 24.4 262,096,148 86,222,204
2005 2,999,108 | 497,274 59,982,155 20.0 174,496,148 65,224,225
2004 2,501,834 | 424,067 40,029,346 16.0 114,513,993 47,434,011
2003 2,077,767 | 483,582 29,088,737 14.0 74,484,647 32,376,858
2002 1,594,185 | 463,436 19,130,220 12.0 45,395,910 20,660,181
2001 1,130,749 | 334,333 11,872,865 10.5 26,265,690 12,255,544
2000 796,416 274,642 7,565,952 9.5 14,392,826 6,242,246
1999 521,774 271,079 4,695,966 9.0 6,826,874 2,229,690
1998 250,695 216,284 2,130,908 8.5 2,130,908 270,387
1997 34,411 34,411 0 0.0 0 0

Note 1: Due to the discrepancies in the landfill gas prediction model results, it is not proposed to include it next year in
the AER as a method to quantify landfill gas emissions from the facility.
Note 2: Figures are slightly lower than last year due to the number of flares on site. Difficult to estimate flows through

flares. Also less waste was accepted at Facility.
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2.18. Indirect Emissions to Groundwater
Estimated Annual and Cumulative Quantity of Indirect Emissions to Groundwater.

Monitoring results to date do not indicate the presence of indirect emissions to ground
waters. Considering that groundwater flow is in a generally north-westerly (NW to
NNW) direction, monitoring wells can be deemed to be upstream, downstream, or
cross-gradient of the landfill area. Table 4.3 below presents a summary assessment of
monitoring well locations relative to the existing waste body. Parameters selected for
this assessment, because they are known to exhibit high concentrations in landfill
leachate at Arthurstown, are Ammonia-N, Chloride and Electrical Conductivity.

Condition 6.4.1 states that there shall be no direct emissions to groundwater.
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Table 0.4 Calculation of Direct and Indirect Emissions to Groundwater

Location Direction Relative Summary of Results since March 1999 - Dec 2010

Position Ammonia (mg/l) Chloride Conductivity
(mg/l) (uS/cm)
Max Avg Avg Max Avg

260 M NE 2.45 oo 0.13 19.27 913 (ayon) )
400 mE 1.2 <0.31 7.5 952 (apr02) 761
400 m E <0.2
100 m ESE 5.8 May08)
5-7(May’08)
240 m ESE 1.04 (april05)
150 m S 1.7 (ke 03)
MW21 140 m SSE 1.5 (vay 01 1568 (apr 05)
MW22 400 m E 0.33 (Feb - 03) 805 (apr 05)
MW2 260 m NE 1.5 (vayo1) 2363 (Nov10)
MW17 | 100 m WSW 0.6 (Mayo1) 2097 (vayo7)
MW19 | 20 m WSW 3.08 Gy o) 1204 (3ur06)
MW1 140 m NE Dry Dry
MW9 50 m W 1.2 Guy on) 738 (novos)
MW10 ** 50 m W Dry Dry
MW11 0.36 (pritos)
MW12 ** Dry
MW13 ** 0.2 (nov'02)
MW14 | 200 m NNE 23.10 1042 (fetyos)
MW15 * | 200 m NNE 33 900 (rebo3)
MW16 | 90 m NNW 0.7 (uy o1) 15.6 992 (novos) 741
MW18 170 m N 1.2 (mayoy) 12.8 719 (Nov 10) 650

DS - downstream
US — upstream
CG - cross gradient

Locations upstream from the landfill are located in an agricultural area and are
therefore sprayed several times a year with “slurry”.

Only locations MW2, MW8 and MW18 showed an increase in conductivity levels during
2010. This can be attributed to agricultural activity on the lands adjacent.

Due to the upstream locations of the majority, cross gradient locations of other
boreholes and proximity to agricultural activities, it can be assumed that emissions to
groundwater are satisfactory for the period 2010.
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2.19. Water Balance
A number of assumptions were made in the calculation of the water balance.
Evaporation

Due to the nature of baled waste, rainfall tends to flow through the edges of each bale
quickly and makes its way deep into the waste body or onto the cell floor quickly.
Hence a nominal value of 10% of the recorded evaporation in the calculation.

Active Area

Cells 12-15 were active for all of 2010.
Uncapped Area approx: 80,000 m2
Final Capped Area approx. 150,000 m2

Absorptive Capacity of Waste

Due to the nature of baled waste, cells with new waste will have a lower absorptive
capacity. This increases with the age of the waste and as the waste is in contact with
moisture for longer periods. An absorptive capacity of 15% of the traditional value of
0.07 m*/t has been assumed.

The volume of leachate tankered off-site and discharged to sewer in 2010 was 105,301
m3.

Results of the water balance calculation estimate that approximately 156,864 m3 of
leachate was produced during 2010. The amounts also to be taken away are from the
SW2 outfall total for 2010 was 8,117 m® and the total amount in storage in leachate
lagoons 6,500 m°.

That leaves a remaining leachate figure of 36,946 m®.

The difference of 36,946 m® can be attributed to the leachate that has been produced
and was not removed from the cells. Due to the volumes of leachate being produced
at Arthurstown, this prevented the full volume of leachate being removed from the site
and this back log of leachate is how being removed by continuous pumping.

The pumping of the leachate from each cell continued during 2010. The leachate levels
are seasonal at Arthurstown with levels normalising during the drier months of April,
May, June & July.

Facility management staff are endeavouring at all times to maintain the levels to the 1m
limit by constant pumping of leachate.

A summary of the calculation is shown as Table 5.1.
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Table 5.1 Water Balance Calculation Summary 2010.
Inter
. . Actual
. Intermediat medi | Capp , Actual
Rainf Evap Effectiv Waste | Active e Area Fully Active ate ed Active To.tal Cumu'latlve leachate SW/GW
Month orati e . Capped . . . . Predicted Predicted tankere )
all . Input Area | (temporarily Infiltration | Infiltr | Infiltr | Leachate discharge
on Rainfall Area . . Leachate Leachate d off ;
capped) ation | ation . d to river
* Site
(mm 2 2 2 3 3 3 3 3 3 3
) (mm) | (tonnes) | (m") (m?) (m?) (m°) (m?) | (m°) (m°) (m°) (m°) (m°) (m3)
Jan-10 | 602 | 1620 | 440 13,849 | 80,000 0 151,000 35200 | - - 3520.0 3,520.0 3,520.0 | 9492.79 315.97
Feb-10 | 57.8 15.10 42.7 11,803 | 80,000 0 151,000 3,416.0 = - 3416.0 3,416.0 6,936.0 | 12429.67 2174.06
Mar-10 | 63.8 29.80 34.0 14,313 | 80,000 0 151,000 2,720.0 - - 2720.0 2,720.0 9,656.0 | 11690.51 282.5
Apr-10 | 358 | 60.70 0.0 14,003 | 80,000 0 151,000 S| . 0 : 9,656.0 | 9353.27 243.1
May-10 | 52.6 60.20 0.0 13,625 | 80,000 0 151,000 - - - 0 - 9,656.0 7399.36 2211
Jun-10 | 54.4 | 78.80 0.0 14,753 | 80,000 0 151,000 - - - 0 - 9,656.0 5300.31 192.6
Jul-10 | 100.6 | 7820 | 22.4 11,890 | 80,000 0 151,000 1,7920 | - - 1792.0 1,792.0 | 11,4480 | 6729.14 2118
Aug-10 | 62.8 64.40 0.0 12,032 | 80,000 0 151,000 - - - 0 - 11,448.0 8294.6 213.9
Sep-10 | 111.0 | 55.10 55.9 11,913 | 80,000 0 151,000 4,472.0 - - 4472.0 4,472.0 15,920.0 8025.05 219.3
Oct-10 | 49.4 | 43.50 5.9 10,577 | 80,000 0 151,000 472.0 - - 472.0 472.0 16,392.0 7757.46 251.3
Nov-10 | 128.2 | 19.00 109.2 11,952 | 80,000 0 151,000 8,736.0 - - 8736.0 8,736.0 25,128.0 11747.16 51335
Dec-10 | 38.4 9.40 29.0 5,643 80,000 0 151,000 2,320.0 - - 2320.0 2,320.0 27,448.0 7081.57 557.9
Total 815 530 343 | 146,443 27,448 - - 27,448 27,448 156,864 105,301 8,117.0

Note: Approx 35,123 tonnes more than was calculated from the table was due to Leachate from previous years
And remained within the landfill body. Facility management staff are endeavouring at all times to maintain leachate levels below the 1m limit.

69

AER 2010 (MH April 2011)




South Dublin County Council Arthurstown Landfill

3. FACILITY DEVELOPMENT

3.1.  Site Survey

A topographical survey of the landfill facility was carried out by the facility management
team during February 2011.
The survey is attached as Appendix 5.1.

3.2. Developments Undertaken in 2010.

3.2.1. Capping Works

Capping works commenced during the spring of 2010.
30,000 m? of final cap was installed on completion during October 2010.

Further capping works are planned for 2011 but are awaiting financial approval and
subject to weather conditions.

3.2.2. Bioverda Power Systems Utilisation Plant

Three new landfill gas engines were installed towards the end of 2008. This brought
the total amount of engines on site to 11.

The plant is now extracting 10,000 m3 of gas per hour.

This plant comprises of 11 no. landfill gas engines and 2 no. 2,500 m3 per hour
enclosed flare units manufactured by HAASE, Germany.

The works necessary for the upgrade and the installation of the 3 additional engines
was carried out by the E.S.B. during 2008. This involved an extension to the switchgear
room and the upgrade of the 10 kv power line to a 20 kv line.

No further works were carried out during 2010 as the plant is now operating at
maximum.

3.2.3. Staff reductions during 2010

There was a reduction in the number of staff at Arthurstown during 2009.

One member of S.D.C.C. left.

3 members of Blessington Plant Staff were made redundant.

This was as result of the reduction in the annual waste intake at Arthurstown Landfill.
(From 600,000 tonnes during 2006 to only 191,553 tonnes during 2010.)
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3.3. Developments Proposed for 2011.

3.3.1. Capping Works

It is proposed to continue with final capping works in Spring/Summer 2011, weather

and budget permitting.
The specified engineering works for this phase will be submitted in due course.
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3.4. Restoration Report

3.4.1. Completed Cells

Cells 1-11 are now fully capped and restored.
All cells are now closed. The Landfill no longer accepts waste since 21% December
2010 due to the expiration of the planning permission.

The landfill is now in its restoration and aftercare phase.

3.4.2. Restoration

Further capping took place during 2010.
Additional capping is due to take place again during 2011.

Temporary capping is currently being placed in Cells 11-15. This will consist of at least
1 meter of clay cover as deemed necessary by the Facility Manager.

Landscaping and fencing has been placed and is now established in these areas.

It is envisaged that all the final capping works will be complete by end 2012.
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4. ENVIRONMENTAL OBJECTIVES AND TARGETS

4.1. Objectives and Targets

The list of objectives and targets for 2011 will be submitted as part of the EMP revision
which will be submitted in the coming weeks.
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5. FACILITY MANAGEMENT

5.1. Summary of New Written Procedures

The revision of the EMP in the coming weeks will include an updated OMP (Odour
Management Plan)

5.2. Tank, Pipeline and Bund Testing

Routine inspections of tank, pipeline and bund inspections are carried out once every
three years.

Inspections were completed during 2008 and the certificates for the tanks and tankers
are available for inspection at the facility as is required by Waste License W0004-004
condition number 3.12.3.

Leachate tanks were tested during 2010.

5.3. Reported Incidents and Complaints

5.3.1. Reported Incidents

A summary of reported incidents during 2010 is shown in Table 7.1. Incidents are
defined by Condition 1.6 of the current waste licence (W004-004).

There were 22 no. incidences reported to the EPA in 2010. These included:

11 no. Gas borehole trigger level incidents

1 no. report of groundwater monitoring incident
2 no. Elevated Levels at SW2

8 no. Leachate Sump level incidents
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Table 5.1
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Incident
Date

280110

190210

250310

280410

310510

240610

210710

260810

100910

271010

301110

Incident
Date

190410

Summary of Reported Incidences 2010.

Arthurstown Landfill

Cause

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Elevated trigger levels in Perimeter Gas Boreholes

Cause

Elevated Ammonia Levels SW2

Mitigation Measure

See Report dated280110A
(submitted to Agency)

See Report dated 190210A
(submitted to Agency)
See Report dated 250310A
(submitted to Agency)

See Report dated 280410A
(submitted to Agency)
See Report dated 310510A
(submitted to Agency)

See Report dated 240610A
(submitted to Agency)
See Report dated 210710A
(submitted to Agency)

See Report dated 260810A
(submitted to Agency)

See Report dated 100910A
(submitted to Agency)

See Report dated 271010A
(submitted to Agency)

See Report dated 301110A
(submitted to Agency)

Mitigation Measure

Remediate Areas on Temporary

Cap.

300610

(See Report dated 190410A
Submitted to Agency)

Elevated Ammonia Levels SW2 Remediate Areas on Temporary
Cap.
(See Report dated 300610A

Submitted to Agency)
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Table 8.1: Cont'd

Incident
Date

310510

050610

Leachate
Sumps Levels

160710

310810

0
0]
Q>
g O
o -
Q
=
o E
=]
()

290910

291010

251110

Leachate
Sumps Levels

211210

Cause

Breach of 1m Leachate Level
In Leachate Sumps

Breach of 1m Leachate Level
In Leachate Sumps

Breach of 1m Leachate Level
In Leachate Sumps

Breach of 1m Leachate Level
In Leachate Sumps

Breach of 1m Leachate Level
In Leachate Sumps

Breach of 1m Leachate Level
In Leachate Sumps

Breach of 1m Leachate Level
In Leachate Sumps

Breach of 1m Leachate Level
In Leachate Sumps

Arthurstown Landfill

Mitigation Measure

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 310510A)

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 050610A)

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 160710A)

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 310810A)

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 290910A)

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 291010A)

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 251110A)

Continuous Pumping and continuation of
finial capping works in time.
(Report to Agency ref: 211210A)

5.3.2. Complaints

There were 38 no. complaints to the facility in 2010.
Figure 8.1 is a graphical summary of complaints.

This represents a massive decrease on the number of complaints made in during the
previous years. There were 382 complaints in 2007 and 174 during 2008.

Although the 38 complaints received during 2010 is an increase on the 26 complaints
received during 2009.
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Some reasons for the decrease in complaints to the facility during latter years are as
follows:

(@) Final capping works were ongoing during 2008. As the final cap progresses
there is less area prone to fugitive landfill gas emissions.

(b) The installation of the 2 no 2,500 m3 per hour enclosed flare units which
extract landfill gas from the temporary capped areas. i.e. Areas which are
yet to be final capped.

(© Facility Manager and Deputy Facility Manager are on 24 hour call 7 days a
week. They also receive text messages from both enclosed flare units when
there is a shut down.

(d) The placement of Covertop 32 on the side slopes of the landfill also greatly
reduced fugitive emissions.

(e) The placing of additional clay material on temporary cap, especially in areas
that will not be used for land filling in the next 3 months.

() The use of the drilling Auger rig to place additional gas wells in areas
deemed necessary by the Facility Manager.

(9) The use of the long reach excavator to compact side slopes and other areas
where standard machines are not able to reach.

(h) The landfill has now stopped receiving waste due to closure of the site and
is now placing the temporary cap in preparation for the final capping works.

Follow up to Complaints

Complaints are followed up by the facility management team where possible i.e. the
complainant has left contact details and a time and date of the odour incident.
While complaints increased again to 38 during 2010, 18 of those were during the
month of December 2010. This was due to the exceptional weather during that month
with temperatures of -12.5 degrees C on site and 12 to 16 inches of snow fall.
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Figure 8.1 Complaints made to Facility in 2010.
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5.4. Review of Nuisance Controls
Litter

Litter is not a nuisance at the Arthurstown landfill. This is mainly due to the baling of
the waste. A number of portable litter fences surround the top edge of the landfill in the
off chance that litter should escape from the bale face. Litter patrols take place weekly
at the facility.

Birds & Vermin

Due to the excellent vector control programme, there are no nuisances caused by Birds
and Vermin at this Facility. As a result of the excellent housekeeping in the Marshalling
yard and again at the bale face, Vermin do not cause nuisance at this facility. There
are also several different types of Birds of Prey on-site throughout the day, seven days
a week. A Peregrine falcon, a Saker falcon, Harris hawks, American red-tailed Eagle
and other cross breeds of falcon. All are proving effective means of deterrent for birds
which otherwise could cause nuisance at the site. The bird contractor is no longer on
site due to the closure of Arthurstown Landfill.

Odour

Odour control mechanisms are constantly being reviewed and discussed at
Arthurstown. The facility management team have also noticed a dramatic decrease in
complaints during recent years due to the 11 landfill gas engines plus 4 enclosed 2,500
m3/hour flares on site. Currently all gas is now being utilised and two of the enclosed
flare units are on stand-by or are activated when deemed necessary by the Facility
manager.

See section 3.9 on Odour.

5.5. Report on Staff Training

The following training courses/seminars were attended by the staff at Arthurstown
Landfill during 2010.

Table 5.2 Staff Training Log 2010.

Training Course /Seminar Staff Attendees
None None
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5.6. Non-Compliances at Arthurstown Landfill during 2010.

During 2010 Arthurstown landfill received a total of 1 Non-compliances from the
Environmental Protection Agency. They were for the following reasons:

Reason for NC Number EPA Site Visit

Leachate Management 1 Yes

Table 5.3 Non-Compliance Log for 2010.

All non compliances were responded to in writing by the facility management team and
returned to the EPA.

The single non compliance during 2010 was as a result of an EPA audit which was
carried out on the 23" February 2010. (Audit ref no: W0004-04/AR01DM)

The non compliance was issued for breach of the 1m leachate levels within the
leachate sumps.

On the 27" January 2010 the EPA also issued a fully compliant audit in relation to
odour management. (Report ref no: W004-03/10/S123JH)
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5.7. Reports of Financial Provision
Report on Financial Provisions under Waste Licence

South Dublin County Council has taken out a bond in favour of Kildare County Council
(the local authority in whose functional area the facility is located) in order to ensure
satisfactory completion of Arthurstown Landfill. Significant contributions are made
annually towards leachate treatment, environmental monitoring and landfill
closure/aftercare. Budgetary estimates for land filling and ancillary activities at
Arthurstown during 2010 were in the region of € 3.0 m.

Under the ELRA conditions of the waste license South Dublin County Council have
contributed approximately €2.9 million Euro to the aftercare and restoration fund with
provision made to add a further €1 million euro over the next year.

Report on Programme for Public Information

In accordance with Waste Licence W0004-004, information is made available on site
and submitted to the EPA on a regular basis. During 2010 there were numerous Visits
conducted at the facility for interested parties including schools and university groups,
local and other international visitors including one visitor from the Maldives.
Information about the facility is available on the updated website which can be
accessed either directly www.arthurstown.ie. Site contact numbers are posted at the
facility entrance. The website has been updated during 2010 to include the final cap
and the utilisation of the landfill gas and a blog of up to date activities.

A site DVD is now complete since March 2003. This 9 minute short film describes the
site from the landfill construction and operational perspectives. It is used during site
visits to present visitors with a clear understanding of the nature of the site activities.
The site has also featured in televised waste management documentaries as being the
most state of the art and well managed landfill to date in Ireland, as well as in landfill
operative training courses.

Report on Management and Operation Structure

The site is owned and managed by South Dublin County Council, who also holds the
Waste Licence and Planning Permission for the facility. Waste placement at the site is
supervised by the Facilty Manager (J. Smith) and Deputy Facility Manager
(M.Heffernan) under the terms of a Joint Venture with Veolia Ireland Ltd., a waste
management company. Veolia Ireland also operates the Council's Municipal Waste
Baling and Transfer Station at Ballymount in South Dublin. Waste is also delivered to
the facility from a further three baling centres, operated by Padraig Thornton Waste
Disposal Ltd., located on the Kileen Road, Ballyfermot,Co.Dublin , Dun Laoghaire
Rathdown County Council Baling and Recycling Park in Ballyogan,Co.Dublin operated
by Greenstar Ltd and Oxygen Environmental Ltd, Ballymount.

At the end of 2010 South Dublin County Council had 6 direct employees engaged in
full time management and administrative functions at the site, namely the Facility
Manager (J. Smith), Deputy Facility Manager (M.Heffernan), Site Foreman (S.
Finnegan), Assistant Site Foreman (S. Fitzgerald), Weighbridge Attendant (C.
Cummins) and E. Comerford (GO)

The Senior Engineer for South Dublin County Council Environmental Services is Mr.
Leo Magee and the Director of Services for Environment is Ms. Philomena Poole.
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5.8. Local Environmental Project Funding

Contributions to the Locality.

South Dublin County Council was conditioned by An Bord Pleanala to contribute the
sum of € 100,000 annually to Kildare County Council.

The required committee has recently been formed and funds are currently being
distributed.

There was a total of €300,000 to be distributed locally for the community.

During 2010 the committee awarded approximately €200,000 Euro to local community
groups and projects in the environs of Kill, Kilteel and Rathmore.

The final meeting of the committee will take place during 2011 to allocate the
remainder of the funds.
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APPENDIX 3.1

Monitoring Locations Drawing
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APPENDIX 3.2

Landfill Gas Charts and Tables (Perimeter monitoring wells and Audit Sheet for Landfill
Gas Wells)
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Sample Type: Landfill Gas Perimeter Monthly, Year: 2010

Sample Point --- Parameter --- MAC
Methane (% v/v)

Carbon Dioxide (% v/v)
Oxygen (% v/v)
Atmospheric Pressure (mb)
Methane (% v/v)

Carbon Dioxide (% v/v)
Oxygen (% Vv/v)
Atmospheric Pressure (mb)
Methane (% v/v)

Carbon Dioxide (% v/v)
Oxygen (% Vv/v)
Atmospheric Pressure (mb)
Methane (% v/v)

Carbon Dioxide (% v/v)
Oxygen (% Vv/v)
Atmospheric Pressure (mb)
Methane (% v/v)

Carbon Dioxide (% v/v)
Oxygen (% v/v)
Atmospheric Pressure (mb)
Methane (% v/v)

Carbon Dioxide (% v/v)

Oxygen (% v/v)

28-Jan 19-Feb 25-Mar 28-Apr 31-May 24-Jun 21-Jul 26-Aug 10-Sep 27-Oct 30-Nov
Month1l = Month2 Month3 = Month4 Month5 Month6 « Month7 Month8  Month9 Month 10 Month 11
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00
15 1.10 1.60 2.20 1.30 2.90 4.00 2.80 1.8 0.40 0.80 1.20
19.70 17.00 15.50 17.30 11.00 8.30 11.50 13.5 18.00 16.00 14.50
1003.00 | 979.00 979.00 997.00 | 1003.00 | 1003.00 | 988.00 993 994.00 996.00 | 1000.00
1| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00
15| 2.60 0.00 0.00 0.20 0.60 0.60 0.00 0 0.00 0.00 0.00
4.20 20.90 20.80 19.30 18.10 18.10 20.10 20 19.60 20.10 20.80
1003.00 | 979.00 979.00 997.00 | 1003.00 | 1003.00 | 988.00 993 994.00 996.00 | 1000.00
1| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00
15 0.40 0.00 1.20 0.50 0.20 0.10 0.00 0 1.10 1.80 2.50
19.80 20.90 20.80 18.90 19.70 19.90 20.10 20 15.30 12.50 11.00
1003.00 | 979.00 979.00 997.00 | 1003.00 | 1003.00 | 988.00 993 994.00 996.00 | 1000.00
1| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00 0.60 1.20 2.8 0.20 0.00 0.00
20.90 20.90 20.80 20.10 20.20 19.30 15.50 12 19.50 20.00 20.80
1003.00 | 979.00 979.00 997.00 | 1003.00 | 1003.00 | 988.00 993 994.00 996.00 | 1000.00
1| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.80
20.80 21.00 20.80 20.10 19.90 20.30 20.10 20.1 19.60 20.10 18.50
1003.00 | 979.00 979.00 997.00 | 1003.00 | 1003.00 | 988.00 993 994.00 996.00 | 1000.00
1| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00
15 0.20 0.00 0.00 0.00 0.00 1.40 1.80 1.8 0.20 0.00 0.00
20.50 21.00 20.60 19.80 20.10 17.60 15.50 155 19.00 18.50 20.10
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Table A.3.2.1.x: All Stations, All Parameters for Landfill Gas Perimeter Monthly - AER Sample (Page: 2/5
28-Jan 19-Feb 25-Mar 28-Apr 31-May 24-Jun 21-Jul 26-Aug 10-Sep 27-Oct 30-Nov
Sample Point - Parameter — MAG Month1 ~ Month2 Month3  Month4 Month5 Month6 Month7 = Month8 Month9 Month 10 Month 11

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% V/v) 15 2.90 0.00 0.00 4.10 3.90 0.00 0.00 0 0.40 0.80 1.80

Oxygen (% v/v) 12.20 21.30 20.80 11.10 12.40 20.50 20.10 20.1 19.00 17.50 12.00

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% V/v) 15 0.00 0.00 2.10 2.10 1.30 0.00 0.00 0.8 0.70 0.00 2.40

Oxygen (% v/v) 20.70 21.20 20.60 17.60 18.40 20.40 19.80 19.1 18.20 19.50 10.00

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 0.80 1.20 1.80 1.70 0.30 0.30 0.30 0 2.80 3.60 2.80

Oxygen (% v/v) 19.60 19.00 19.00 17.00 19.40 19.80 20.10 20 14.90 11.00 10.50

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 1.20 0.00

Carbon Dioxide (% v/v) 15 0.10 0.00 0.00 11.10 2.30 0.00 0.00 0 0.00 0.80 0.40

Oxygen (% v/v) 20.90 20.80 20.80 2.80 13.90 20.30 19.00 19 19.30 12.50 20.00

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 2.40 1.00 0.00 0.00 0.00 0 0.00 0.00 3.60

Carbon Dioxide (% v/v) 15 2.40 2.00 1.80 1.70 0.10 0.20 0.00 1.2 5.80 2.80 2.40

Oxygen (% v/v) 9.40 10.50 8.50 11.30 19.50 19.30 20.00 18.2 10.50 14.50 4.30

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 1.30 2.40 0.00

Carbon Dioxide (% v/v) 15 0.10 0.10 0.10 6.50 2.50 0.70 0.00 0 0.20 1.80 0.20

Oxygen (% vi/v) 21.40 21.40 21.40 10.10 15.90 19.70 19.80 20 18.40 13.50 20.50

89 AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

Table A.3.2.1.x: All Stations, All Parameters for Landfill Gas Perimeter Monthly - AER Sample (Page: 3/5
28-Jan 19-Feb 25-Mar 28-Apr 31-May 24-Jun 21-Jul 26-Aug 10-Sep 27-Oct 30-Nov
Month1 ~ Month2 Month3  Month4 Month5 Month6 Month7 = Month8 Month9 Month 10 Month 11

Sample Point --- Parameter --- MAC
Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% V/v) 15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Oxygen (% v/v) 16.90 21.00 21.00 19.40 12.80 11.20 15.50 18 18.20 20.10 15.90

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1| 1450 14.50 12.80 23.90 14.00 14.10 12.80 155 0.00 5.80 0.00

Carbon Dioxide (% V/v) 15 8.50 0.80 4.20 1.20 0.90 0.90 2.20 5 0.00 3.50 0.20

Oxygen (% v/v) 2.10 14.20 9.00 0.20 0.80 0.40 2.50 1.8 18.90 5.50 20.40

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 10.50 0.00 0.00 0.00 0.00 25 3.60 2.40 3.60

Carbon Dioxide (% v/v) 15 1.60 0.40 3.50 0.00 0.00 3.20 2.80 1.8 4.60 1.80 4.60

Oxygen (% v/v) 19.50 20.40 11.50 20.10 20.30 15.00 14.20 11.5 9.50 7.20 9.50

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 1.50 0.00 0.00 0.00 0.20 0.00 0.00 0 0.00 0.00 0.00

Oxygen (% v/v) 12.00 21.00 20.60 19.50 19.80 20.40 19.50 20 19.50 20.10 20.80

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 0.40 0.30 0.00 0.00

Oxygen (% V/v) 19.20 20.10 20.80 19.20

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 1.80 0.00 2.40 0.00 0.00 0.00 0.00 0.2 0.00 0.00 0.80

Oxygen (% vi/v) 15.70 21.30 16.00 20.30 19.90 20.50 20.10 19 19.40 20.00 18.50
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Table A.3.2.1.x: All Stations, All Parameters for Landfill Gas Perimeter Monthly - AER Sample (Page: 4/5
28-Jan 19-Feb 25-Mar 28-Apr 31-May 24-Jun 21-Jul 26-Aug 10-Sep 27-Oct 30-Nov
) Month1  Month2 = Month3  Month4 Month5 Month6 Month7 Month8 Month9 Month 10 Month 11
Sample Point --- Parameter --- MAC

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% V/v) 15 8.90 0.10 1.80 8.40 0.50 0.50 0.50 1 0.00 0.00 2.80

Oxygen (% v/v) 8.40 21.20 17.00 7.90 19.10 20.00 20.10 16 19.40 20.00 15.50

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 0.00

Oxygen (% Vv/v) 0.00

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 3.10 0.10 1.50 1.20 0.00 0.00 0.00 0 0.00 2.50 1.80

Oxygen (% v/v) 9.10 20.50 18.20 17.00 19.90 20.30 19.80 19.8 19.70 12.00 11.00

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 1.60 0.30 1.20 2.30 0.00 0.00 0.00 1.2 0.00 0.00 1.20

Oxygen (% v/v) 18.20 20.50 18.00 15.10 19.90 19.20 19.20 16.8 19.80 20.10 19.00

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% v/v) 151 430 0.00 0.00 1.80 0.00 0.00 0.80 0 0.00 0.00 0.00

Oxygen (% v/v) 11.70 20.60 20.40 16.50 20.10 20.10 18.00 19 19.80 20.00 20.80

Atmospheric Pressure (mb) 1003.00 979.00 979.00 997.00 1003.00 | 1003.00 988.00 993 994.00 996.00 1000.00

Methane (% v/v) i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00

Carbon Dioxide (% v/v) 15 0.00 0.00 0.50 0.00 0.00 0.00 0.50 0 0.20 1.80 1.80

Oxygen (% vi/v) 20.70 20.10 19.20 20.10 19.70 20.20 18.20 19 13.70 14.00 15.00
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Table A.3.2.1.x: All Stations, All Parameters for Landfill Gas Perimeter Monthl

28-Jan 19-Feb 25-Mar 28-Apr 31-May 24-Jun 21-Jul 26-Aug 10-Sep 27-Oct 30-Nov

Month 1 Month 2 Month 3 | Month 4 Month 5 Month 6 | Month 7 Month 8 Month 9 Month 10 Month 11

Sample Point --- Parameter --- MAC
Atmospheric Pressure (mb)

1003.00 1003.00 | 1003.00 1000.00

MAC: Maximum Allowed Concentration - (values exceeded are shaded in yellow)

The MAC for methane and carbon dioxide in landfill gas perimeter wells is set by the waste licence.

Occasions where the sampler was unable to record a measurement are indicated in a separate comments table.
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1.0 Introduction and Purpose

1.1 |This worksheet gives details of an internal audit of the landfill gas collection system.

The audit involved the measuring and recording of gas quality results, and flow and pressure

1.2 throughout the system.

1.3 |Over time, these results will give an insight into the overall performance of the system.
1.4 |Various gas parameters have been set, and the readings are compared to these parameters.

The purpose of this report is to fulfill licence requirements for continuos monitoring and also to develop

1.5 performance trends for the gas collection system.
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2.1

2.2

2.0 Operational Criteria

Gas Parameters have been set to define target and trigger levels.

Target levels are the values that the site management is aiming to achieve, and trigger levels define|

the allowable variance.

Table
2.1

Gas Parameters

Target

Minimum

Trigger Value

Maximum
Trigger Value

Good Gas - Utilisation
CH4 (v/v%0) 50 42.5 57.5
CO2 (v/v%) 30 20 40
02 (v/v%) 1 0.5 1.5
N2 (v/v%) 5 0 10
Bad Gas - Flaring
CH4 (v/v%o) 30 22.5 37.5
CO2 (v/v%) 40 30 20
02 (v/v%) 8 7.5 8.5
N2 (v/v%) 20 15 10
Fire Monitoring
CO (ppm) 2 0 4
Temperature (oC) 45 40 50
Perimeter Gas Wells
CH4 (v/v%o) 1 0 2
CO2 (v/v%) 1.5 (o] 3
Well Performance
VOC (ppmv) 500 500 550
Dip (depth (m) below ground level) -5 -5 -8
Cap Pressure
Below Cap Pressure (mbarg) -1 0 -2
Well Pressure d/s (mbarg) -5 -1 -9
Cap Flow
Gas Well Flow - Zone 1 (m3/hr) 100 20 180
Gas Well Flow - Zone 2 (m3/hr) 100 20 180
Gas Well Flow - Zone 3 (m3/hr) 100 20 180
Gas Well Flow - Zone 4 (m3/hr) 100 20 180
Gas Well Flow - Zone 5 (m3/hr) 100 20 180
Engine Flow
Engine 1 Flow (m3/hr) 600 150 1,000
Engine 2 Flow (m3/hr) 800 200 1,000
Engine 3 Flow (m3/hr) 800 200 1,000
Engine 4 Flow (m3/hr) 800 200 1,000
Engine 5 Flow (m3/hr) 800 200 1,000
Engine 6 Flow (m3/hr) 800 250 1,000
Engine 7 Flow (m3/hr) 600 150 1,000
Engine 8 Flow (m3/hr) 600 150 1,000
Engine 9 Flow (m3/hr) 600 150 1,000
Engine 10 Flow (m3/hr) 600 150 1,000
Elare Flow
Flare 1 Flow (m3/hr) 2,500 500 2,500
Flare 2 Flow (m3/hr) 2,500 500 2,500
Flare 3 Flow (m3/hr) 2,500 500 2,500
Flare 4 Flow (m3/hr) 2,500 500 2,500
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Minimum Maximum
€S FETEImEIETE VEREEL Trigger Value Trigger Value
Manifold 1
M1 Flow 1.750 1.000 Ht
M1 CH4 (V/v%) 50 43 58
M1 CO2 (v/v%) 30 20 40
M1 02 (v/v%) i 1 2
Manifold 2
M2 Flow 1.750 1.000 Ht
M2 CH4 (v/v%) 50 43 58
M2 CO2 (v/v%) 30 20 40
M2 02 (v/v%) i 1 2
Manifold 3
M3 Flow 1.750 1.000 Ht
M2 CH3 (v/v%) 50 43 58
M3 CO2 (v/v%) 30 20 40
M3 02 (v/v%) i 1 2
Manifold 4
M4 Flow 1.750 1.000 Ht
M4 CH4 (v/v%) 50 43 58
M4 CO2 (v/v%) 30 20 40
M4 02 (v/v%) i 1 2
Manifold 5
M5 Flow 1.750 1.000 Ht
M5 CH4 (v/v%) 50 43 58
M5 CO2 (v/v%) 30 20 40
M5 02 (v/v%) i 1 2
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3.0 Overview of Facility
3.1 Overall Schematic

Gas Plant

QA/We QT/We
1 1

Gas Zones Overview QA QT WELS

Gas Zone 1 #N/A | 1,870 39 #N/A #N/A 2.9 2.1 45 3 26
Gas Zone 2 #it## | 2,541 53 3.3 1.9 43 5 28
Gas Zone 3 HH#HH# | 1,918 40 2.8 1.7 43 6 27
Gas Zone 4 #it## | 1,726 36 3.3 1.9 43 5 28
Gas Zone 5 #N/A | 2,397 50 #N/A #N/A 3.3 2.0 43 5 28
#N/A 110,451 | 218 #N/A | #N/A 16 43 5 27

Units m3/hr | m3/hr m3/hr | m3/hr mb mb %v/v %v/v %v/v

Manifold Flow Over Flow - Actual QA

Gas Zone 1

Gas Zone 2 #VALUE!
Gas Zone 3 #VALUE!
Gas Zone 4 #VALUE!
Gas Zone 5 #N/A
Summation H#N/A

Units m3/hr

Model 2

Model 1 Model 3 Model 4
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4.0 Gas Results
4.1 Gas Zone 1
The following were the results recorded at the various locations:

Manifold

Location

101 M1-L1 #N/A #N/A #N/A #N/A 0 #N/A
102 M1-L2 #N/A #N/A #N/A #N/A 0 #N/A
103 M1-L3 #N/A #N/A #N/A #N/A 0 #N/A
104 M1-L4 #N/A #N/A #N/A #N/A 0 #N/A
105 M1-L5 #N/A #N/A #N/A #N/A 0 #N/A
106 M1-L6 #N/A #N/A #N/A #N/A 0 #N/A
107 M1-L7 #N/A #N/A #N/A #N/A 0 #N/A
108 M1-L8 #N/A #N/A #N/A #N/A 0 #N/A
109 M1-L9 #N/A #N/A #N/A #N/A 0 #N/A
110 M1-L10 #N/A #N/A #N/A #N/A 0 #N/A
Gas Wells

Location CH4 02 (e{e)]

% v/v % v/v % v/v
1 113 o
i
3 117 0.00 20.30 0.10 wree| 62 | Lo IS
check ValTe
4 128 23.70 10.90 19.10 0.00 | 410 | noniing
5 131 53.60 1.70 41.00 0.00 | -28 | VNS
6 134 MBI Yia0e
CTietR Ve
7 147 25.40 10.00 21.30 0.00 | -50 :
MBI Yia0e
8 148 58.00 0.00 42.30 0.00 | -50 [ “ToT S
9 153 30.20 6.30 27.30 0.00 | -50 “;E;;é;’;e
10 157 51.60 3.50 36.90 000 | -5 | L taoF
11 158 57.90 0.00 43.60 8.00 | 5 | “m oo
12 161 53.00 3.70 39.50 0.00 | -0.1 | Lot e
CIEeCK vdive
13 175 :
i
14 178 47.80 6.60 37.50  |####| -38 “EEE:R:{‘? Oe
15 181 0.00 20.50 0.10 e 13 | VLo IS
MBI Yiade
16 182 0.00 20.50 000  |####| 35 | o0
17 192 14.80 14.10 11.80  |wmm#| -34 | L
MBI Yiade
18 195 36.40 0.10 34.00  |www#| 38 | oo
19 197 55.20 0.00 42.50 000 | - | rromeron:
20 199 54.10 0.40 40.90 2.00 | -48 30
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4.1 Gas Zone 1
8§ |The following were the results recorded at the various locations:

Gas Wells Continued

Location CH4 02 Cc0o2
% v/v % v/v % v/v
21 216 8.30 16.60 6.80 85.00 | -39 AR
22 217 0.00 13.30 0.10 60.00 | -22 [ T e
ChBiRinge
23 218 40.70 10.20 17.60 213.00| -0.1 S
24 220 36.70 4.70 28.90 56.00 | -50 [ Lt e
B inge
25 221 11.50 14.30 6.70 14.00| -0.1 i
26 595 CleCKk vdive
eyt
27 596 0.00 19.80 0.50 0.00 | - "EEE:R:{EEB
28 597 24.90 9.90 20.40 10.00| -16 106
29 598 30.50 7.50 24.90 26.00| -17 | “ClEeK vave
30 599 25.00 9.80 20.60  |46.00| -17 [ Lt OO
hBiRinge
31 600 51.10 2.80 39.50 1.00 | -15 S
32 601 47.60 3.60 38.00 0.00 | -15 | “lEER valve
B inge
33 602 57.30 0.00 42.80 4.00 | -15 i
34 603 44.30 4.00 35.30 0.00 | -15 [ “lUEER vave
B inge
35 604 48.70 3.80 37.50 0.00 | -5 S
36 605 42.10 4.20 33.60 0.00 | -10 | "I e
B inge
37 606 56.70 1.30 40.00 0.00 | -10 i
38 607 59.40 0.00 40.70 0.00 | -10 | "I e
B inge
39 608 Thraottlina
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4.2 Gas Zone 2
8§ |The following were the results recorded at the various locations:

Manifold

Location

101 M2-L6R 36.1 5 31.2 0 0 50

102 M2-L5R 29 8.5 23.5 32767 0 135

103 M2-L4R 0 20.1 0.1 32767 0 0

104 M2-L3R 50 4.2 36.9 32767 0 121

105 M2-L2R 50.4 3.8 36.8 0 0 33

106 M2-L1R 52 1.5 38.7 0 0 18

107 M2-250 0 #VALUE!

108 M2-L1L 48.2 4.5 35.2 0 0 84

109 M2-L2L 44.7 6.4 33.7 o] 0 42

110 M2-L3L 58.6 0.3 42.1 0 0 43

111 M2-L4L 4.1 18 4.1 32767 0 0

112 M2-L5L 55.8 1 40.1 39 0 10

113 M2-L6L 37.1 5.6 29.3 12 o] 46

114 M2-L7L 40.4 5 30.9 0 0 0

115 M2-L8L 32.7 5.8 27.3 o] 0 372

116 M2-L9L 34.1 6.8 29.8 13 0 113

117 M2-MF 0 #VALUE!

118 0 #N/A #N/A H#N/A #N/A 0 0

119 0 H#N/A H#N/A H#N/A #H#N/A [o] 0

Gas Wells
Location CH4 02 (e{e)]
Target

Units % v/v % v/v % v/v
1 506 23.4 7.5 22.6 HHHH| -73 Check Valve
2 507 23.6 11.9 18.5 0.00 - Check Valve
3 508 Check Valve
4 509 28.6 9 23.8 0.00 -62 Check Valve
5 510 53.4 2.3 38.8 12.00| -40 37
6 500 41.8 3.2 34.2 8.00 -66 Check Valve
7 501 60.6 6] 42.3 262.00 -10 Check Valve
8 502 59.6 0 42.6 69.00 - Check Valve
9 503 33.4 3.2 30.6 0.00 -7 Check Valve
10 504 11.1 15 8.5 0.00 -6 Check Valve
11 494 0 19.7 0.1 0.00 - Check Valve
12 495 53.1 2.9 38.7 122.00| -2 62
13 496 57 0.4 41 18.00 -3 Check Valve
14 497 55 2.8 37 2.00 -3 Check Valve
15 498 59.2 o 42.2 40.00 -4 62
16 487 Check Valve
17 488 56 2 38.8 54.00| -68 Check Valve
18 489 57.8 0.9 40.7 32.00 - Check Valve
19 490 55.2 2.7 37.6 0.00 -78 Check Valve
20 491 0 20.3 0.1 0.00 - Check Valve
21 492 22.6 12.2 17.3 0.00 -72 Check Valve
22 362 37.5 6.1 29.6 0.00 - Check Valve
23 363 27.6 10.1 21.5 0.00 - Check Valve
24 364 35.9 14.3 24.7 0.00 - Check Valve
25 365 56.3 1.6 42 10.00 - Check Valve

100 AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

C:\FTC\GasModel\Atown new
Ref. model\CE0713003_Gas Model Rev_8.xls Output

4.2 Gas Zone 2
8§ |The following were the results recorded at the various locations:

Gas Wells Continued

Location CH4 02 Co2
% v/v % v/v % v/v
26 366 17.3 13.4 14 000 | - | T e,
27 369 43.1 4.4 32.8 000 | -A e
28 371 0 20.3 0 000 | -27 | YLt
29 372 0 20.3 0 | 38 | T e
30 376 0 20.4 0.1 0.00 | - “EEEEX‘? Oe
31 393 0 19.9 0.1 000 | - | Yo
32 396 58.4 4.8 41.6 0.00 | -6 “EEEEX‘? Oe
33 413 0 20.2 0 0.00 | -24 | VS
34 415 55.3 0.8 40.5 0.00 | -20 “EEEEX‘? Oe
35 427 51.7 3 38.7 0.00 | -51 | o
36 428 25.6 12.1 20.3 0.00 | -52 “EEEEX‘? ve
37 431 0 20.3 0 000 | - | Yo
38 432 0 20.2 0.1 0.00 | -50 “EEEEX‘? Oe
39 452 0 20.2 0 | - | T e
40 455 22.7 11.5 18.3 0.00 | -50 “EEEEX‘? ve
a1 481 CIeCK V-'GUVE
2 | ae2 et
43 483 CIeCK V-'GUVE
44 476 54.5 1.7 40.8 58.00 | -50 “EEE‘EX?EE
45 477 55 1.4 39.6 55.00| -48 | o ¢
46 478 57.8 0 42.6 37.00| -48 “EEEEX‘? Oe
47 479 b[lEquVi:CUVE
48 470 0 20.7 0 #titH| 50 “EEEEX‘? Oe
49 471 46.2 3.3 34.9 0.00 | -51 | Vo
50 472 35 5.9 28 0.00 | -50 “EEEEX‘? be
51 473 47.7 4.1 36.5 0.00 | -50 |
52 474 57.8 0.5 41.2 0.00 | -50 “EEE&X‘? be
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4.3 Gas Zone 3
8§ |The following were the results recorded at the various locations:

Manifold
Location CH4 02 c0o2
% v/v % v/v % v/v
101 M3-L1 23 9.2 20.1 15 0 110
102 M3-L2 9.7 16.7 8.6 18 0 5
103 M3-L3 32.8 47 28.2 18 o 249
104 M3-L4 0 #VALUE!
Gas Wells
Location
Target
Units
1 550 0 20 0.1 0 -69 27
2 551 0 20.3 0 0 71 27
3 554 0 20.4 0.1 0 7 | SpoeK vawe
4 555 1.4 20.1 0.7 32767| -70 23
B : I N
6 557 19.9 12.6 17.4 0 70 27
7 559 20.8 9.8 19.4 0 e | ek vawe
CleCKk vdive
2 :22 0 208 0 0 ) ChBRinge
LHBRMYinge
10 562 0 20.9 0.1 0 - Rt ying
11 563 ) 20.8 0.1 ) - R agad
12 564 0 20.9 0.1 ) - “”E”‘f"f""e
13 565 18.1 11.9 20.6 0 -35 “EE&XEEE
14 566 0 20.5 0.4 0 0.1 -38
15 567 17.5 11.4 15.5 0 29 27
ClleCK vdive
16 08 BT Yia0e
17 569 Thrattlinn
18 570 0.6 19.8 0.9 0 B4 | ST LENE
19 571 47.5 0.6 39.2 5 53 27
20 572 46.5 0.4 37.4 0 52 2
21 573 15.7 14.6 11.4 0 g | SloeK vawe
22 574 0 20.5 0.2 o -35 27
23 575 6.9 17.5 6.1 0 3q | Spleek vawe
24 576 59.2 ) 42 0 32 “”E”‘f"f""e
25 577 59.6 0 41.8 0 | -2p | MfRVA0e
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4.3 Gas Zone 3
8§ |The following were the results recorded at the various locations:

Gas Wells Continued

Location CH4 02 COo2
Target
Units % v/v % v/v % v/v
20 Sr8 234 8.5 20.4 0 -32 Throttling
27 579 8.9 14.9 8.7 o | 32 | T
28 580 0 20.4 0.3 32767 -32 -48
582 CIECK vaive
29 Thrattlinn
30 583 49.6 53 34.4 26 -20 27
ClecCK vdaive
31 584 60 0 41.8 7 | 21 et tlin
32 585 59.4 0.5 43.1 42 -20 27
ClecCK vdaive
33 586 ‘
i
34 587 33.7 7.6 26.5 o | 20 | CHERVaCe
35 588 59.3 0 41.9 0 -19 2
36 589 48.7 2.8 36.9 3 | 20 | M Aee
CLneck vdive
37 590 ‘
i
38 591 58.3 05 41.4 g3 | 29 | “TERVAG
CLneck vdive
39 592 ‘
i
40 593 233 11.6 17.9 o | -0 | feEVa0e
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4.5 Trends Analysis - Gas Zone 1

Manifold

Gas Quality Recorded at Manifold - Gas Zone 1
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4.5 Trends Analysis - Gas Zone 1

Gas Wells

Gas Quality Recorded at Wells - Gas Zone 1
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4.6 Trends Analysis - Gas Zone 2

Manifold

Gas Quality Recorded at Manifold - Gas Zone 2
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4.6 Trends Analysis - Gas Zone 2

Gas Wells
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4.7 Trends Analysis - Gas Zone 3

Manifold
Gas Quality Recorded at Wells - Gas Zone 3
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4.7 Trends Analysis - Gas Zone 3

Gas Wells

Concentration (%6Vv/Vv)
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4.10 Non-Compliances

02 Co2 CcoO P d/s Flow
Target

Units % v/v % v/v ppm mbg m3/hr

1 700 50 1 27 1 2 2.5
2 701 49 2 30 3 1 11.8
3 702 48 3 29 2 0 62.2
4 703 47 7 28 1 2 37.0
5 704 46 8 27 3 2 11.5
6 705 45 9 26 2 1 11.8
7 706 44 8 25 1 0 62.2
8 707 43 5 27 2 2 37.0
9 708 42 8 30 3 1 87.3
10 709 41 6 29 1 0 87.3
11 710 40 6 28 3 2 87.3
12 711 39 8 27 2 2 112.5
13 712 38 5 26 3 1 112.5
14 713 37 4 25 1 0 37.0
15 714 36 8 27 2 2 11.5
16 715 44 2 30 3 2 11.8
17 716 46 3 29 1 1 62.2
18 717 45 1 28 2 0 112.5
19 718 44 1 27 3 2 37.0
20 719 49 2 26 1 2 87.3
21 720 42 5 25 2 1 137.7
22 721 42 8 27 3 0 87.3

23 722 41 8 30 1 2 2.5
24 723 40 5 29 2 1 11.8
25 724 46 1 28 1 1 37.0
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Sample Type: Dust, Year: 2010

30-Mar 18-May 10-Aug

Sample Point --- Parameter - MAC 1stevent 2ndevent 3rd event

Dust Deposition (mg/m2/day) 33 125.00 98.00 108.00
Dust Deposition (mg/m2/day) 33 189.00 69.00 106.00
Dust Deposition (mg/m2/day) 38 194.00 275.00 195.00
Dust Deposition (mg/m2/day) 33 124.00 193.00 205.00
Dust Deposition (mg/m2/day) 33 210.00 270.00 245.00
Dust Deposition (mg/m2/day) 33 110.00 105.00 105.00

MAC: Maximum Allowed Concentration - (values exceeded are shaded in yellow)
The MAC for dust is set by the waste licence.
Occasions where the sampler was unable to record a measurement are indicated in a separate comments table.

Results marked with '<' indicate that it is below the level of detection of the measuring instrument. The levels of detection used may have varied over time depending on the lab or the method of detection used.
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APPENDIX 3.4

Noise Charts and Tables

113 AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

ANNUAL NOISE MONITORING REPORT 2010

ARTHURSTOWN LANDFILL
KILL, CO. KILDARE
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1. INTRODUCTION

Fehily Timoney & Company (FTC) was commissioned by South Dublin County Council (SDCC) to conduct a
singe round of noise monitoring at Arthurstown Landfill, Kill, Co. Kildare in 2010 and report on the results.
This survey was carried out in part keeping with the noise monitoring requirements of the waste licence
(W0004-4) for the facility as outlined in Schedule D of the licence.

The noise monitoring requirements of the waste licence (as per Table D.4.1) are shown in Table 1.1 below.

Table 1-1: Noise Requirements Waste License
Parameter Monitoring Frequency Analysis Method/Techniques
Laeq [30 minutes] Bi-annually Standard Note !
Lago [30 minutes] Bi-annually Standard Note !
Laio [30 minutes] Bi-annually Standard Note!
Frequency Analysis (_1/3 octave Bi-annually Standard Note !
band analysis)

Note 1: International Standards Organisation. ISO 1996.Acoustics — Description & Measurement of
Environmental Noise. Parts 1, 2, 3.

This report outlines the methodology employed for the survey and describes the noise environment in the
region of Arthurstown Landfill facility at the 7 no. locations requested in the waste licence,. It also provides
a comparison with noise monitoring results from previous years.
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2. NOISE MONITORING

2.1. Equipment and Measurement Conditions

In part compliance with Schedule D of the waste licence a single round of day and night-time noise
monitoring was carried out at the facility during December 2010 when the weather conditions were found to
be suitable. The single round of monitoring was undertaken on the 15" December 2010. The noise survey
was undertaken at the seven locations outlined in Table D.1.1 of the waste licence (W0004-4) for the site
and illustrated on Drawing DE08-054-07_001Rev A, included in Appendix 1.

The noise survey was carried out during the day between the hours of 08:00 and 18:00 for 30 minute
intervals at each location. Night-time noise monitoring was carried out between the hours of 22:00 and
08:00 for 15 minute intervals at each location. All measurements were taken in accordance with ISO 1996
(Description and Measurement of Environmental Noise) and the EPA Guidance Note for Noise In Relation To
Scheduled Activities, 2nd Edition’, (EPA, 2006).

The monitoring was carried out using a Briiel and Kjaer 2260 Type 1 Sound Level Meter (SLM)! with an
outdoor microphone unit Type 41892. The instrument was calibrated prior to commencing the survey using
the recommended calibration procedure and a known pure tone noise source (Briiel and Kjzer Type 42313).
The unit was again calibrated on completion of the survey to record drift during the course of the
measurements. Drift is normally associated with battery fade and temperature. The unit had not drifted.

Good measurements require calm conditions to avoid spurious effects on the microphone, particularly at low
frequencies. An average wind speed of less than 5 m/s is the preferred limit when noise measurements are
being taken, with an upper limit of 7 m/s. Weather conditions during the noise survey were extremely cold
but dry and calm and wind speed was observed to be less than 7 m/s for all monitoring periods. Snow and
ice were prevalent on-site.

2.2. Measurement Units and Standards

The unit of sound pressure level is the decibel (dB). This is calculated as a logarithm of sound. A change of
10 dB corresponds approximately to halving or doubling the loudness of sound. The use of decibels (A-
weighted), dB(A), as the basic unit for general environmental and traffic noise, is widely accepted. Decibels
measured on a sound level meter incorporating this frequency weighting differentiates between sounds of
different frequencies in a manner similar to the human ear. That is, measurements in dB(A) broadly agree
with human beings assessment of loudness. It has been demonstrated that noise levels in dB(A) from a
wide range of sources adequately represent loudness.

In order to understand the terms used below, some definitions of the terms used are outlined as follows:

Laio Refers to those noise levels in the top 10™ percentile of the sampling period; it is the level which
is exceeded for 10% of the measurement period. It is used to determine the intermittent high
noise level features of locally generated noise and usually gives an indicator of the level of traffic.

Lago Refers to those noise levels in the lower 90 percentile of the sampling interval; it is the level
which is exceeded for 90% of the measurement period. It will therefore exclude the intermittent
features of traffic and is used to estimate a background level.

Laeq The average level recorded over the sampling period. The closer the Laeq value is to either the
Laip Or Lage value indicates the relative impact of the intermittent sources and their contribution.
The relative spread between the values determines the impact of intermittent sources such as
traffic on the background.

Lar The equivalent continuous A-weighted sound pressure level (Lag) with specified adjustments/
rating allowance for tonal character and/or impulsiveness of the sound. Only permitted during
daytime hours. A Rating Allowance is not permitted to be applied to night-time measurements.

! Sound Level Meter - s/n 2168472; Calibration Certificate No. C1005587
2 Qutdoor Microphone - s/n 2625261 ; Calibration Certificate No. C105587
3 Calibrator - s/n 2169963; Calibration Certificate No. C1005538
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Impulsive noise: a noise of short duration (typically less than one second), the sound pressure level of
which is significantly higher than the background.

Tonal noise: A noise source that is concentrated in a narrow band of the frequency spectrum.

2.3. Monitoring Locations

Monitoring was conducted at seven monitoring locations along the site boundary as required under the
waste licence for the facility. Noise monitoring locations are shown in Appendix 1 and summarised in Table
2.1.

Table 2-1: Noise Monitoring Locations

]

N1iA Situated to the rear of the site office buildings which is close to the northwest
boundary of the site

N2 Situated adjacent to the site boundary to the north of the site and is located close to
the leachate treatment plant

N3 Situated adjacent to the northern boundary of the site adjacent to Cell 15

N4 Situated to the south east of the site close to Cell 10

N5 Situated to the west of the site adjacent to the landfill gas flare compound

N6 Situated to the west of the site adjacent to the surface water retention pond

Ng Notel Situated on the northern boundary of the site between monitoring points N2 and N3

Note 1 Referred to as “"New N7” in Table D.1.1 of the Waste Licence. This monitoring point is located
between N2 and N3.
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3. DAYTIME NOISE RESULTS

Table 3-1:  Daytime Noise Monitoring 15" December 2010

L LAIO
Location | Date | Time Penalty  —"e3¢ Comments
mins mlns
|T|||'|s mins

Very cold and still conditions were observed during monitoring. The dominant noise during the
monitoring period consisted of a-typical activity in the yard as morning operations begin. A road
NiA 2010 09:22:13 0 57 ) 52 59 sweeper was also cleaning snow from the site entrance and a tanker was loading up in the yard, with
Dec 15 T its engine in idle. Reversing beacons could be heard from the site. Background noise levels consisted
of a distant house or car alarm and birdsong. Distant off-site traffic movements also contributed to
background noise levels.

Very cold and still conditions were observed during monitoring. The dominant noise during the
monitoring period consists of distant off-site traffic movements. 15 no. vehicles passed the noise

N2 Dzeezlfs 13.05.01 0 64 - 40 66 meter on-site during the monitoring period. 2 no. trucks emptied stone adjacent to the monitoring
location. Additionally a tanker was loading in the marshalling yard with its engine in idle during
monitoring.

Very cold and still conditions were observed during monitoring. The dominant noise at this location
was the sound of distant off-site traffic movements. A number of site vehicles (7 no.) were recorded

N3 2010 11:53:56 0 58 - 46 56 directly passing the noise meter during the monitoring period. Background noise consists of some
Dec 15 - ! . : -
intermittent reverse beacons on the cap and some engine sounds. Birdsong also contributed to
background noise levels.
Very cold and still conditions were observed during monitoring. The dominant noise at this location
N4 2010 11:16:20 0 60 ) a1 58 was the sound of distant traffic movement off-site. A passing site vehicle and a hi-mac engine on-site

Dec 15 also contribute to the dominant noise environment. Background noise consists of birdsong and flowing
water sounds.

Very cold and still conditions were observed during monitoring. The dominant noise at this location
N5 2010 10:39:33 0 63 _ 61 64 was the landfill gas flares and engines on-site and the sound of engines or fans from the adjacent
Dec 15 T Balcas Ltd. site. Intermittent reversing beacons and loud metallic bangs in the Balcas Ltd. yard were
also recorded. Movements of an on-site road sweeper also contributed to the dominant noise.

Very cold and still conditions were observed during monitoring. The dominant noise during the

monitoring period consisted of deliveries to site and vehicle movement in the marshalling yard. A road
2010 ca. sweeper was recorded clearing snow and a truck was sitting in Balcas Ltd. yard, adjacent to the

N6 Dec 15 09:58:34 +> 26 61 >4 >/ Arthurstown facility with its engine in idle during the monitoring period. Background noise levels

consisted of birdsong, distant off-site traffic movements and intermittent on-site reverse beacons.

Some engines or fans were heard in Balcas Ltd. during monitoring.

Very cold and still conditions were observed during monitoring. The dominant noise environment
N9 2010 12:31:35 0 56 } 40 51 consisted of distant off-site traffic movement sounds and vehicle movement on the landfill cap. 2 no.
Dec 15 T site vehicles passed the noise meter during the monitoring period. Background noise consisted of
birdsong and intermittent reversing beacons from the cap.
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3.1. Assessment of Tonal Components

All noise measurements were subject to a one-third octave band analysis to identify potential tonal
components within the noise measured. The results of this analysis are presented in Appendix 2. On
analysis tonal components were noted in the noise recorded at N6.

At location N6 the tonal component was recorded at 100 Hz. This is a relatively low frequency and the tonal
component was not clearly noticeable or audible to the observer on site during the monitoring period.
Taking a conservative approach, in accordance to the guidelines issued by the EPA in the ‘Guidance Note for
Noise In Relation To Scheduled Activities, 2nd Edition’, (2006) a 5 dB penalty has been applied to the
recorded Laeq at the location where the tonal component was identified in the one-third octave analysis to
generate a Lar,30 minute Value.

3.2. Interpretation of Results

Noise emission limits are given in Table C.1 of the waste licence and are reproduced here in Table 3.1.

Table 3-2: Noise Emission Limits

Day dB Laq Night dB L,

During daytime monitoring, the noise levels recorded at all locations were over the Laq emission limit of 55
dB.

N1A and N4 are the two furthest from the active area of the landfill. The locations N2, N3 and N9 are
located adjacent to the current active area of the site and are thus not considered representative of the
overall noise emissions from the site. Rather they represent a concentration of the loudest emissions from
vehicle movements at the active area. Locations N5 and N6 are located adjacent to the Balcas facility on
the western boundary of the landfill site and thus are also subject to noise emissions from that facility.

Laeq Noise levels range from 56 - 64 dB during the daytime survey. Background levels recorded,
represented by the Lagg levels, were in the range from 40 - 61 dB. With the exception of N5 (with a Lagg =
61 dB) all Lagg levels were under 55 dB.

The correlation between the Lagp and the Laeq levels suggest that noise occurring for 10% of the survey
period most influenced the Laq levels. Typically Laio levels are associated with traffic movements and for
the site would also include the arrival and departure of vehicles depositing in the marshalling yard.

The survey recorded some of the highest noise levels along the eastern boundary of the site at N5 & N6,
adjacent to the landfill gas flares and engines. Background (Lagg) noise levels at these locations were also
high (N5 = 61 dB and N6 = 54 dB). The noise results for N5 & N6 support the observations on-site that
this area is influenced by the noise emissions from the adjacent Balcas facility, as well as noise from the
landfill engines and flares which are located in this area.

The daytime noise survey recorded high noise levels in the area of locations N2, N3 and N9 with Laeq levels
in the range from 60 - 66 dB. The dominant noise source around N2, N3 and N9 was from distant traffic
movements and from site activity. Background levels in this area were below 55 dB, as evidenced by Lagg
levels ranging from 45 - 54 dB. The Laio levels suggests that the dominant noise source, i.e. the arrival
and departure of vehicles depositing at the marshalling yard and the vehicles placing waste in the area, is
responsible for the high noise levels. These noise locations are not representative of the overall noise
emissions from the site. There are no noise-sensitive locations along this part of the site boundary.

The noise levels at N1A represent the noise in the area of the site entrance and site offices. The Lagg
recorded at this location was under the 55 dB level. The noise levels at N4 represent the noise to the rear
of the site. Noise levels at both locations, N1A and N4 indicate low background levels but the Laio levels
have influenced the Laeq levels, resulting in levels over the 55 dB.
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4. NIGHT-TIME NOISE RESULTS

Table 4-1: Night-time Noise Measurements 15" December 2010

Locati Date Time L‘“_“'i Comments
mins
N1A 41

2010 Dec A Very cold and still conditions were observed during monitoring. The dominant noise at the monitoring
05:07:45 43 45 . ' ) -
15 location was from traffic movements outside the site.

Very cold and still conditions were observed during monitoring. The dominant noise during monitoring

2010 Dec was from traffic movements outside the site. Some site vehicle movement, passing the monitoring

N2 15 07:37:38 56 47 54 location also contributed to noise levels as preparation activity on-site started up early due to snow
and frost conditions. Background noise consists of a very faint hum from the electrical lights in the

yard audible in the very cold, still conditions.

2010 Dec Very cold and still conditions were observed during monitoring. The dominant noise recorded during
N3 06:57:42 42 38 42 the monitoring period was traffic movements outside the site. A single overhead plane was also

15 recorded during the monitoring period. Background noise levels consisted of early morning birdsong.
N4 2010 Dec 06:30:24 45 43 46 Very colc_i ar_1d still _condltlons were observed durlng monltorlng. The dominant noise recorded during
15 the monitoring period was traffic movements outside the site.
Very cold and still conditions were observed during monitoring. The dominant noise observed during
N5 2010 Dec 06:00:41 54 53 54 monitoring was from the landfill gas flares and engines on-site and engine sounds from Balcas Ltd. . In

15 the background traffic movement sounds outside the site could be heard along with some noise from
lagoon pumps from site.

2010 Dec Very cold and still conditions were observed during monitoring. Background noise consisted of distant
N6 15 05:39:10 48 47 49 traffic movement sounds outside the site and distant sound of engines or lagoon pumps from site.
Some engine sounds from Balcas Ltd. were also observed.

Very cold and still conditions were observed during monitoring. Background noise consists of distant
2010 Dec 07:20:09 46 41 49 traffic movement outside the site and intermittent birdsong. One overhead plane was recorded during
15 T the monitoring period. Site activity started at 07.30 due to snow and frosty conditions (additional

preparation required for daily work).

N9
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4.1. Assessment of Tonal Components

During the night time survey no tonal or impulsive noises were noticeable or audible based on a subjective
assessment by the observer. However all measurements were subject to a one-third octave band analysis
to identify potential tonal components within the measured results. The results of this analysis are
presented in Appendix 2. The analysis showed that there was a tonal component to the noise recorded at
N1A, N2, N3 and N6.

At location N1A, a tonal component was recorded at a frequency of 250 Hz; at N2 the tonal component was
recorded at a frequency of 1.2 kHz; at N3 the tonal component was recorded at a frequency of 40 Hz; at N6
a tonal component was recorded at a frequency of 250 Hz. The tonal components at N1A, N3 and N6 were
all at a low frequency and not clearly noticeable or audible by the observer during monitoring. Low
frequency sound waves have the potential to travel over long distances before they are attenuated,
especially under cold conditions. The cold conditions present the potential for temperature inversion
enabling low frequency sound waves to travel even further. It is therefore likely tonal elements originated
from an off-site noise source.

While the low frequency tonal component was not clearly noticeable or audible to the observer at N2 during
the monitoring period, it is a possibility the source was as a result of the atypical start up of the site
equipment in preparation for works during the extremely cold conditions. When vehicles engines are
started they produce noise emissions at a broad range of frequencies, not typical of noise emissions during
normal operations. Such cold conditions and early site preparation works would not typically be
representative of noise emissions from the site.

4.2. Interpretation of Results

Noise emission limits are given in Table C.1 of the waste licence and are reproduced here in Table 4.2.

Table 4-2: Noise Emission Limits

Day dB Lacq Night dB L,

During the night-time noise survey, the noise levels at N2, N4, N5, N6 and N9 were above the limit for
night-time noise emissions. Laeq levels were in the range of 45 - 61 dB.

The noise levels along the western boundary of the site, where locations N5 and N6 are located were in the
range of 48 - 54 dB, which is consistent with previous monitoring results for these locations. This noise
represents the constant noise emissions from both the Balcas facility adjacent to the site and the landfill gas
engines and flares, which run on a 24 hour basis.

Noise levels in the area of locations N2, N3 and N9 were generally found to be in the range of 39 - 56 dB
(Figure 5.2) with the exception of a high result at N2 in November 2009 due to low-flying aircraft passing
throughout the monitoring period, which elevated the Laeq. In general, this area of the site has a low level
of noise during night-time hours as the active area is not in use. During the present monitoring survey
earlier than normal morning activity, preparing the site due to the uncharacteristically extreme snow and
ice, resulted in louder noise levels being recorded at N2 (Laeq = 56 dB). The dominant source of noise
observed at these monitoring locations is persistent traffic on the N7 road which is approximately 2 km from
the site, with site vehicles additionally contributing to levels at N2.

The noise regime at the entrance of the site and the site offices, as represented by location N1A, is below
the limit for night-time noise, however a tonal element identified during one-third octave analysis increased
the Laeq during monitoring period but it was not clearly noticeable or audible on-site by the observer.
Furthermore, the noise recorded at N4 at the rear of the site was just above the limit for night-time noise
and this was due to the dominant sound of persistent road traffic outside the site.

The background levels recorded, as evidenced by the Lagg, ranged from 38 - 53 dB were below the limit at
N1A, N3, N4 and N9.
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5. DISCUSSION

5.1. Comparison with Previous Results

80

ONIAEN2ON3ON4A mN5 o N6 mN9

Noise level (dB)

Monitoring Period

Figure 5.1 Trends in Daytime L4 Levels 2006-2009

As can be seen from Figure 5.1 the noise levels at the landfill site have been relatively consistent across all
of the monitoring points since September 2006 and some points such as locations N3 and N9 have shown a
decrease in noise levels, due mostly to the moving location of the active face as the site fills. As can be
seen from the figure, the noise levels at locations N5 and N6 have stayed consistent over the time period
indicating the consistent influence of the noise emissions from the adjacent Balcas facility and the on-site
landfill gas engines. Overall, the noise environment during the daytime recordings at Arthurstown Landfill
has not changed significantly since 2006.
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Figure 5.2 Trends in Night-time L, Levels 2006-2009

Figure 5.2 compares the night-time noise environment with that observed in previous years. The trends are
similar to that observed for daytime noise levels and the consistency of the noise levels recorded at
locations N5 and N6 can be noted. Overall, the noise environment during the night-time recordings at
Arthurstown Landfill has not changed significantly since 2006. Levels at N2 during the present monitoring
survey are higher than have been noted in the past, however as noted in section 4.2 the monitoring
location was influenced by atypical early morning site activity preparing the site for daily works during an
extremely uncharacteristic snow event.
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Hz 16 | 20 | 25 | 31.5| 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800

1 e e

Nia 42.9 | 40 | 44 | 40 | 40.2 | 41.4 40.6 | 40.8 | 45.1 | 47.6 | 47.5

N2

N3 32.2 | 32.6 | 37 | 41.1 | 42.5 | 43.8 | 38.5 | 37 | 38.6 | 40.9 | 41.3 | 43.4 | 45.5 | 45.2

N4 31.3 | 349 | 45.6 | 44.2 | 41 | 46.1 | 47 | 45.7 | 44.7 | 47.7 | 49 | 49.3 | 49.9

N5 40.5 | 42.8 | 42.4 | 47.3 | 43.2 | 49.6 | 58.4 | 53.4 | 54 | 51.7 | 50.7

N6 39.5 43 | 43 | 46.3 | 46.6 | 45.7

N9 33 | 39.4 | 40.8|37.1 | 39 |36.1|382| 39 |42.3|43.6| 44 | 45.2
Hz 1k 1.2k 1.6k 2k 2.5k 3.1k 4k 5k 6.3k 8k 10k 12k

Nia 46.1 47 44.4 43.9 41.5

N2

N3 46.2 48.1 48.5 48.2 47.9 47 45.7 42.9 39.4 35.5 30.6

N4 50.5 49.6 49.5 47.8 45.5 44.1 41.6 38.7 35.5 32.5

N5 49.9 49.2 47.8 45.4 44.4 41.9

N6 45 44.3 43.5 42.1

N9 46 45.8 45.3 44.2 43.2 42.8 41.5 38.4 34.7 30.7
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Hz 16 | 20 | 25 |31.5| 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800
V3 e e e e v
Nia 32.3 34.4 | 35.8 | 36
N2 28.1 | 26.5 | 32.8 | 34.8 | 30.4 | 30.7 | 33.3 | 32.8 | 35.3 | 36.2 | 37.3 | 41.2 | 43 | 45.8
N3 22.4 23 | 23.8 | 253 | 27.7 | 29.5 | 28.7 | 31.4 | 31.1 | 29.8 | 30.3 | 21.3 | 35
N4 25.6 | 20 | 27.8 | 27.6 | 27.9 | 26.6 | 27.7 | 27.3 | 28.2 | 29 | 29.5 | 34.4 | 38 | 39.7
N5 21.1 | 36.8 | 35.3 | 33.3 | 34.8 | 37.3 | 44.4 | 39.9 | 34.7 | 42.1 | 45.2 | 41 | 44.9 | 44.4 | 42.5
N6 23.9 | 27.1 | 27.6 | 28.8 | 27.4 | 29.3 | 30.6 | 32.1 | 41.3 | 31.2 | 34.3 | 40.3 | 38.6 | 38.3
N9 23.3 | 27.8 | 34.3 | 349 | 28.8 | 28.6 | 29.8 | 29 | 32.2 | 31.8 | 33.5 | 37 | 38.9
Hz 1k 1.2k 1.6k 2k 2.5k 3.1k 4k 5k 6.3k 8k 10k 12k

Nia 34.5 29.6

N2 47.1 52.2 45.3 43.6 43.4 41.2 37.6 34.8 30.3 26.9 20.8
N3 32.8 29 23.6 21 22.1 22.9 22.7 19.8 19.5

N4 37.9 33.1 26.7 19.3

N5 42.6 41.8 37.4 34.1 33.2 31.6 28.4 24.4

N6 37.5 35.9 31.2 32.5 31.2 29.2 27 24.5 19.5

N9 37.5 38.2 31 27.6 27 25.2 22.1
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South Dublin County Council

Report No. ECS3

e

TABLE 5.3: RESULTS OF METAL ANALYSIS OF SURFACE WATER SAMPLES

Parameter Surface Water SW-1 SW-3 SW-5 SW-2

o Up- Down- | Pond Pond

stream | stream Inlet Outlet

Boron (total) (ug/l) 2,000 10 14 45 49

Calcium (total) (mg/l) 200™"? 94 105 142 135 97
Chromium (total) (ug/l) 50 <2 <2 <2 <2 <2
Cadmium (total) (ng/1) 8 <2 <2 <2 <2 <2
Copper (total) (pg/l) 50 <2 3 4 3 <2
Iron (total) (mg/l) 0.20 0.2 0.8 0.8 0.6 0.1
Potassium (total) (mg/1) 5 2 271 zi) 4.1 1T
Magnesium (total) (mg/1) SR 5.2 5 9 9.1 1.9
Manganese (total) (ug/l) 50 16 139 98 97 26
Sodium (total) (mg/1) 2007« 6.3 6.6 15 16 5.4
Nickel (total) (pg/1) 20 <2 2 4 4 <2
Lead (total) (ug/l) 50 <2 2 4 3 <2
Zinc (total) (ug/1) 3,000 11 16 8 13 11
Mercury (total) (ug/1) 1 <] <] <l <l <]

Note 1: 5.1 294 of 1989: Water Quality Standard = Water Quality Standards set in the European Communities
(Quality of Surface Water Intended for the Abstraction of Drinking Water) Regulations, 1989, Limit values for Al

waters are shown.

Note 2: European Communities (Quality of Salmonid Waters) Regulations, 1988 (S.1. No. 293 of 1988)

< Indicates less than the laboratory detection limit
Results highlighted in bold represent an exceedance of water quality standard.

TABLE 5.4 CALCULATED BIOLOGICAL QUALITY RATING (Q
RATING) FOR SURFACE WATERS ™!

Location

SW-1

SW-3

SW-4

Q-Rating

4

4

4

Note 1:  All sampling stations classified as Eroding Substrata

Bord na Mdna, Technical Services

December, 10

Page 18

Arthurstown Landfill

132

AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

o Dublin County Council Report No. ECS3775-5W

e

TABLE 5.2: RESULTS OF CHEMICAL ANALYSIS OF SURFACE WATER SAMPLES
SW-1 SW-3 SW-5 | SW-2 | SWd4
Surface Water Quality
Tarametes Stnidard Up- Down- | Pond | Pond Kill
stream | stream | Inlet | Outlet | River
pH (pH units) 6.0-9.0%" 8.2 8.2 7.9 8.0 8.1
Conductivit S/em -
253;:(;" (e 1000 " 630 640 936 957 595
High Status: = 2.2
BOD (TCMP) (mg/l) an b < < 3 2 <
COD (mg/) 407e? 21 27 3l 32 29
Ammonia as N (mg/1) High Status: < (.04
(Konelab) Good Status <0.065 ™" 0.09 0.08 037 0.39 0.08
Suspended Solids (mg/)] 25Nmed 134 T0 66 26 161
Total Alkalinity (CaC0s)

g 299 288 274 266 204
Chloride (mg/) 25pNere2 10.45 12.45 26.02 27.79 0.38
Sulphate (mg/l) 20072 14.74 33.00 168.25 | 185.24 | 12.67

Total Phosphorous (mg/l) - 0.05 0.15 0.09 0.11 =0.05
Ortho-phosphate as P High Status:<0.025

(me/l) e uiea || 20:16 <0.16 <0.16 | <06 | <016

Nitrate as N (mg/l) 11,29 %2 1.98 2.02 2.07 2.31 0.88

Nitrite (mg/1) 0.015%"? 0.23 0.27 <0.03 | <0.03 0.24

TON as N (mg/l) - 2,27 2.23 2.48 2.86 0.99

Nate 1: European Communities Environmental Objectives (Surface Waters) Regulations, 2009 (S.1. No. 272 of
2009).

Note 2: S.1. 294 of 1989: Water Quality Standard = Water Quality Standards ser in the Euwropean Communities
(Quality of Surface Water Intended for the Abstraction of Drinking Water) Regulations, 1989. Limit values for Al
waters are shown.

Note 3: European Communities (Quality of Salmonid Waters) Regulations, 1988 (5.1. Neo. 293 of 1988)

< Indicates less than the laboratory detection limit

WQS = Water Quality Standard

* Converted Water Quality Standard for Nitrite, Nitrate and Ammonia as N (mg/1).

Bord na Mdna, Technical Services Page 17
December, 10
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creeniy Cownct! Reporr No. £CSI705-SH
Q.3 200.

The results of the investigation carried out by Bord na Mona Technical Services are
presented as follows:

Table 5.1: Results of field measurements taken at each surface water sampling
station.
Table 5.2: Results of chemical analysis of surface water samples.

TABLE 4.1: RESULTS OF FIELD MEASUREMENTS TAKEN AT EACH SURFACE WATER
SAMPLING STATION

Parameter SW-1 SW-2 SW-3 SW-4 SW-5
Temperature (°C) 16.01 16.4 15.7 17.60 18.1
Dissolved Oxygen (mg/l) 10.23 10,04 10.10 11.24 13.77

Clear, no Clear, no Clear, no Clear, no Clear, no

Odour / Visual
i 5.5, no odour | s.5.. no odour | 5.5, no odour | s.s., no odour | s.s., no odour

TABLE 4.2: RESULTS OF CHEMICAL ANALYSIS OF SURFACE WATER SAMPLES

Parameter Surface Water | gw.y | sw3 | sw.s | sw2 | swe
Quality
Standard " Up- Down- Pond Pond Kill
stream | stream Inlet Outlet River
pH (pH units) &-9 83 g1 8.1 T 8.2
Conductivity uS/cm @ 25°C = 558 584 840 930 544
BOD (TCMP) mg/l 5 3 <2 2 <2 2
COD mg/l - 13 12 27 <10 1
g a8 0.22 0.06 0.19 0.2 0.07
(K.onelab)
Suspended Solids mg/l 25 5 <5 <5 9 <5
Total Alkalinity (CaC0s)
mg/l = 254 264 297 356 270
Chloride mg/1 - 17 16 45 39 14
Sulphate mg/I = 15.06 25.64 105.97 102.6 15.05
Total Phosphorous mg/| - 0.05 0.05 0.08 0.05 0.06
Ortho-phosphate as P mg/l - <0.01 <0.01 <0.01 0,01 0.04
Nitrate as N mg/| - 2.19 B 1.77 26 0.84
Nitrite mg/] aors <0.02 <0.02 0.11 0.08 <0.02

Note 1: Water Quality Standard= 1988 Statutory Instrument No, 293, European Communities (Quality of Salmonid
Waters) Regulations 1988

Naote 2: Results highlighted in bold represent an exceedance of warer quality standard,

Bord na MWena, Technical Servicer Page 8
Seprember, 10
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Dublin County Council Repart Vo, ECSI604-5W
.2, 2010,

| 4 TABLE 4.1: RESULTS OF FIELD MEASUREMENTS TAKEN AT EACH SURFACE

WATER SAMPLING STATION
Parameter S5W-1 SW-2 SW-3 SW-4 SW-5
Temperature (°C) 10.7 12.6 10.8 8.9 13.1
Dissolved Oxygen (mg/l) 11.07 11.28 10.22 mng | iaos
z Algal
Clear, no (S:]If':c:]y Clear,no | Clear,no | growth,
Odour / Visual 5.5., N0 p ¥ 5.5., N0 ss,no | Cloudy,
ew 8.5, N0
odour odour odour | somes.s.,
odour
no odour

TABLE 4.2: RESULTS OF CHEMICAL ANALYSIS OF SURFACE WATER SAMPLES

Parameter Surface
Water
5 SW-1 SW-2 SW-3 SW-4 SW-5
Quality
Standard '
pH (pH units) i 8.3 73 ) g3 | 77
i )
Conductivity uS/cm @ 25°C - 583 926 595 573 936
BOD (TCMP) mg/1 5 o 2 = <3 <
COoD mg/l 5 <10 12 11 11 12
Ammonia as N mg/l
Konelab 2
(Konelab) 0.04 0.07 0.04 0.04 0.07
Suspended Solids mg/l 25 <5 5 <5 <5 5
Total Alkalinity (CaC0s)
mg/l 275 356 293 293 354
Chloride mg/I - 13 i6 14 14 34
Sulphate mg/l s 14.4 95.75 16.28 15.03 93.90
/]
Total Phosphorous mg/l 005 <0.05 0,05 0,05 <0.05
Ortho-phosphate as P mg/| 0.01 <0.01 0.01 0.02 <0.01
Nitrate as N mg/l z 285 3.6 3.01 1.69 337
Nitrite mg/l GO7r5 <0.02 007 | <002 <0.02 0.07 4%

Note 1: Water Cueality Standard= 1988 Statutory Instrument No. 293, European Communities (Quality of Salmonid Waters) Regulations 198
Note 2; Reales highlighted in bold represent an exceedance of water guality standarel

Bord na Mona, Tecknical Services Page [/
JSure, 10
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TAELE 4.1: RESULTS OF FIELD MEASUREMENTS TAKEN AT EACH SURFACE
WATER SAMPLING STATION

Parameier SW-1 SW.2 SWW-3 SW-4 SW-5

Temperature (*C) 4.1 4.1 4,1 1z 4.4

Dissolved Oxveen (mgl) 10.64 @43 10.71 .04 9.54

Clear, few | Clear, few | Clear, few | Clear, few | Cloudy,

Do £ Wisual 5.5, N0 5.5., 00 5.5, N0 2.5, N0 few 5.5, N0
adour odeur odour adour odour

TABLE 4.2: RESULTS OF CHEMICAL ANALYSIS OF SURFACE WATER SAMTPLES
|

Parameter Surface
(;:‘:':; SWol | swe2 | oswe3 | swe | SW.-5
Standard '
pH (pH units) -4 23 7.5 %1 5.2 7.5
Comduetivity =Siem @ 15'C o 522 1036 631 617 | 1000
EOD (TCWMF) me/l = <2 =2 =2 =1 =2
ColDmg/ - w | 2 12 13 15
Ammonia as N mg/l ad
[Kenelab) 0,36 2.9 0.13 0.1 IL98
Suspanded Solids mg/l 25 5 1 <5 5 %
Teral Alkalinity (CaCiy) |
my/| 174 344 T8k 298 | 375 |
Chlaride mg/l - 14 36.5 14.24 1504 | 3371
Sulphate mg/1 - 132 121.07 1441 1515 | 109,19
Tetal Phosphorous mgl <l <0005 =B03 <005 <005
Criko-phosphate as P mg/ <16 <016 =006 <016 =016
Mitrae as M omg/l = a0 (X 247 1.42 5.87
Nitrite mg/| @G 03 .03 <003 <005 <{.03

Nate 1 Wl Quelisy Sandand= !SS_R-SI:\.".'Im:\. Instiestiess Mo 263, European Communities (ualny of S2imemd Waiers) Regulatons 1933

Hord wa Meane, Feckmical Services Fagre I8

Mared, £

136 AER 2010 (MH April 2011)



South Dublin County Council

th Dublin County Council
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Report No. EC53775-SW

A, 2000 .
TABLE 5.5 COUNTS OF MACROINVERTEBRATES SPECIES PER Ann um{)
SAMPLE STATION WITH REVISED BMWP AND ASPT SCORES
Species SW-1 SW-3 SW-4
Gammarus spp 31 19 30
Baetidae =100 =100 =100
Lymnaeidae 1 1 2
Limnius spp. 1 1
Nemoura spp. 1 1 1
Isoperla spp.
Ecdyonuridae 4 il 10
Rhyacophilidae 1
Simulidae 4 2 3
Chironomidae 2 3 7
Oligochaeta
Odontoceridae 1 1 3
Sericostomatidae
Assellus spp. 3 5
Hydropsychida 1 2
Dicranota spp.
Polycentropus flavomaculatus
Glossophonia complanata
Limnephilus spp
Tipula spp 1 3
Number Of Taxa 12 10 10
Revised BMWP Score 67.8 64.7 70.3
ASPT Score 5.65 6.47 7.03

Calculations are habitat specific (riffle) using revised BMWP score method.

TABLE 5.6 REVISED BMWP SCORES, ASPT SCORES AND LQI INTERPRETATION;
RESULTS SUMMARY
Sampling | BMWP | ASPT X Y rating | OQR LQI LQI Interpretation
Station Score Score Rating*
SW-1 67.8 5.65 4 6 5 A Excellent Quality
SW-3 64.7 6.47 4 7 S5 A+ Excellent Quality
SW-4 70.3 7.03 4 7/ 55 A+ Excellent Quality

*_ X value is calculated on the basis of a Habitat Rich Riffle.

Bord na Ména, Technical Services
December, 10

Page 19
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_Conmy if Report o, ECSIT73
&b 2OWD.
Aran mj-\l|
TARLE 4.2(B): RESULTS OF CHEMICAL ANALYSIS AT EACH GROENDWATER
MOMITORING BOREHOLE
2 I GIV
Parameier MW-14 MW-16 MW.-15 MW-20 MW.22 J s
pH (pH unlis} 7.5 75 T4 7.0 | 78 =0 =0
Temperature 4 2 | ] =
C 133 12.0 11. 103 | 11.8
Odour Slight edour | Noodowr | Moodowr | Moodour Mo odowr -
1
E';hck-‘cafhen Clear, no | Grey, high | Red, some Grev'cloudy,
- eads, some |
Visual P :‘I.rdl:d suspended | suspended suspended | some suspended
ELERET solids | solids solids solids
snlids |
o 654 ng | 70 2,560 529 -t
{uSiem) e
Ammonia as N 2Lk
(mg/) o1l (g 0.8 <002 0.1n e
Chloride - 24— 1875
() 6.50 14.63 13.99 27.12 1199
Mitrate as ¥ ) L
} 3 4 2! 2
(mg/l) 0.36 0.35 0.48 0 0.25
T =
Nitrite [mg/l) 0.25 0.74 0.06 <0013 0.29 ol
TON (mgl) .46 035 105 272 =02 3
| ]
Cyanide (mgf) | =, <001 | =001 =0.01 0,01 e
Fluoride B | = e I
(me/l) .11 =01 ; 0.12 0.1 0.1
Sulphate | Tg7. 5
{mz/T) 16.74 20.58 | 988 ERE.00 20,56
Tatal | £
Alkalinity 292 158 | 291 346 242
(mg/1)
Total P (mg/1} .07 007 | 0.23 0.2% 0.3% =
Total | -
Dissolved 168 238 | 3T 1E10 44
Solids (mg) |
TOC (mg/l) 5.40 240 | 3.0 6,60} 2.00 -

Note 1: GTY = Groundwater Threshold Values reless 10 "Ewropenn Commansities Ervirmmenid Oljeciives
(Growndweter) Regulanions, 2000 (55 Na, Pof 20007, "Thresheld Values" have boen established for pollutants that
are cansing o nsk to groundwater bodies, Exceedance of 8 relevant threshold value ot 2 representative meniioeing
podm rigpers further investigation to cenfirm whether the criteria for poor groundwater chemical sianes are bemg met
Note 2 Guide Values refers to EPA Guideline Values for the Protection of Groumdwater in Ireland, 16V = Interim
Cindeling Value, Mate these sandards are pll:ﬁ‘:nh‘.;ﬂ foe gu[éc]inc PuUrpises -:m|}'._ therefore, due care should be
cuerrised in cross-referencing these standards with the groundwater results pbtained

*® Comverisd GTV for Ammomaa as W rng-'], Mitrate ag ™ mg.'l and Mitrnle 2 W ml_r,'l.

Baold font indieates exeeedances above the EC Drinking Water Standards

= Indicates less than the boratory Setection limit

Bord na Mdna, Technical Services FPage 16
December 2000
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- Councif . Repory No, ECS3775-GW
[ e 2OLE.
o S

BLE 4.3(A): RESULTS OF METAL SCREENING OF GROUNDWATER SAMPLES
Parameter MW-2 | MW-6(A) |  MW-8 MW-9 el
Sodium mg/ 114 73 0.7 12 156
Potassinm me/l 7 0.3 0.6 | 507
Magnesivm mg/l 14 8 12 16 |
Caleium mgp/ 20 112 107 BT e
Boran pafl 1% 14 10 0 730"
| Cadmium ppil <2 <2 <2 <2 375
Chromium pg/l =2 <2 <2 =2 375
Copper gl 2 <2 <2 <3 1500
Iron mgil : 0.4 13 53 46 I
Lead pg/] 2 4 <1 5 1875
Manganese pg/l 140 230 231 74 5t
Nickel pgl b =2 =2 z El
Zinc gl 44 ] 9 21 o
Mercury pg/l =1 =] <] =] oy
TABLE 4.3(B): RESULTS OF METAL SCREENING OF GROUNDWATER SAMPLES
Tie!
Parameter MW-14 | MW-16 | MW-18 | pw2o | arwezz o
Sodium mg/l 9.3 12 4 47 12 150
Potassium mg/| 1,1 1.2 23 & 0.8 &
Magnesium mg/l 7 16 16 42 13 =
Calclum mgil 139 56 BE 213 284 o
Boron pgl 19 16 & 357 14 750
Cadmium g <l =1 =2 =2 | E] 3,75
Chromium pgil =2 =2 =3 =3 i EFES
Copper pg/l 5 =2 T 3 ] 15060
Iron me/l 5.0 =il.1 Lo 5.4 2.7 A2l -
Lead ppil 12 =3 0 <3 13 1875
Manganese pg/l 322 1.473 1115 B12 4778 i
Nickel pg/l [ =2 5 & 4 15
Finc pgil Fl 18 12 i 75 e
Mercury pgfl | <1 | =] <] l <] 075"

Mote 1:GTV-Groundwster Threshold Values refirs o “European Commwnities Sinfrgmmental Checiives
ronmdater) Regalatiors, 20007 “Threshold Valses" have been estabilished for pollutants that are causing i risk o
groundwater bodics. Exceedance of a selevant threshald value a1 o TepTCsCTiElive monitoring paint trigpers furtse
mvestigation 1o confirm whether the criteria for poor groundwater chemissl staius are being met

Mate 2: Guide Values refers 1o EPA Guideline Valuss for the Prosecticn of Ciroamdwater in Irelind, 1GY = Inedim
Guideline Value, Note these standards are pressnted for guideline purpeses anly, therefore, due care should be
exercised in crose-referencing these standards with the groundwater results ohtined

Bord ma Mdna, Technical Servipes Page 17
Decerber 2000

140 AER 2010 (MH April 2011)



South Dublin County Council

weliin Cennry Conncil
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Arthurstown Landfill

TABLE 4.2(A): RESULTS OF CHEMICAL ANALYSIS AT EACH GROUNDWATER
MONITORING BOREHOLE
4 | m_r.\nu
Parameter MW-2 MW-6 (A) MW-2 MWw-9 Jop
pH (pH units) 7.3 1.3 (T 7.8 =0, -59.5
Temperature ("C) 11.4 106 11.5 1.3
Odour Strong odour Mo odour Mo odour Ko odour
Grey browm, Clear, few Faint yellow, i rLrEr b
Visual some suspended | suspended | no suspended | ightly grey,
= & 3 no suspended
solids solids solids 3
solids
Conductivity 0 - 1875
(uS/cm) 2,363 671 716 (ivrd
; .05 —
Amm‘:;* o 0.55 <001 0.07 0.04 e
Chloride {mg/l) 474.96 14.81 20.48 12.47 24 - 1875
””{:E,E’ 5 330 1.57 0.06 =005 Ba7'"
Nitrite (mg/l) <0103 ={.03 =003 0,26 VI
TON (mg/l) 3.68 1.61 <ih2 =().2
Cyanide (mgf) <0.01 =001 =01 =01 00375
Fluaride (mg/} =01 <01 =01 0.1 i
Sulphate {mg/T) 113,80 12,70 12.65 20.42 18757
T'““:: #é‘;ﬂ“““-‘" asg 351 331 282
Total P {mg!1) 0.15 .08 =0.035 0.19
Igfﬁf;‘f‘:;’;;‘,‘;" 1,422 340 498 |
TOC (mg/) 5,40 270 2.00 190 | :

Mot 13 GTV = Groundwater Threshold Values refers to " Ewopean Comuueaiics Envirammenal Ofjectives
(Grirdavter) Regwlations, 2000 (81 No. 9o 2000)", "Threshald Values” have beer esiablished faor pollutants that
are causing a risk 10 groundwater bodies. Excesdance of a relevant threshold value o o representative monitoring
puinl irigers further mvestigation 1o coafirm whether the eriteria for pear groundwater chesmical status are being met

MNede 2; Guide Yalues refers to EPA Guideline Values for the Prowetion of Groundwates in Irelard, 16V = Interim
Guideline Vizlue. Mot thess standards are presented for guideline purposes only, therefore, due cans shauld be
exercised in cross-referencing these standards with the groumdwates resulls obtained

. Converted GTV for Ammania as ™ mgd, MNirate a8 M mg and Nitrite as W mg/l

Baold font indicates exceedances above the EC Drinking Water Standards

< Indicztes less than the Leboratory detectiom limit

Baord na Mdng, Technical Sarvives
December 2010

Page 13
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TABLE 4.2(B): RESULTS OF CHEMICAL ANALYSIS AT EACH GROUNDWATER 1
MONITORING BOREHOLE
| ; < 1 Fﬂ L
Parameter MW-14 MW-1a AW-19 MW-20 AMW-22 gt
BH (pH 7 R ]
unit':} 7.4 7.5 7.1 7 B.0 2
Temperature 13.3 12.0 114 (0.1 1.5
Odour Slight odour | Noodour | Noodour Mo odour Mo adour
3 Light e 5
Cluuwdlz;1grt}. Cliear, no Cloudy, no Brown, GI"":SI_'::’_"{'{}'
Visual : : s soime :
. suspended m'izﬁ:m busp]-:_zd_ed m::::m suspended
solids : Sodle SLopL salids
solids
Conductivity 519 756 31 1371 510 0~ 1875
uS/em
e R
Ammaonie us ;
L L L. 0.05 =002 .09 .
N mg/ 025 0 0.0 0.0 A1
Chioride mg/l 13 14 1% 34 12 e TR
Nitrate as N pt
mg/l =02 0.47 .9 218 =0.2 & e7
Nitrite megfl =002 =0.02 =(L02 =0.02 =002 e
TON mg/l =02 .46 .54 2.17 =(0.2 3
Sodium mgfl 24 13 11 I8 12 Vi
Potassium : F
mal 1.7 L4 0.6 0.5 .4 _
TOC mgfl 0.57 082 0,76 1.51 0,78 | - [

Note 1: GTY = Groundwater Threshald Yalues refers b0 Ao Eemmmmir e et e e
FErrmmedivarend Regudaiions, 2000 68 A P 280", *Threshold Vakues™ have heen estnblighed for pollutants that
are ciusing a risk to groundwaler bodies. Excesdance of a relevant threshold valse at 2 representalive moenfloring poin
Iriggers further mvestigation 10 confim whether the eriteria for poor sroundwaer chemical stas are being met,

Nwte 2: Giuide Values refers to EPA Guideling Values for the Protection of Groundwarer in Ireland. 1GY = Inierin:

Guideline Value, Mote these standards are presented fior guideline purposes anly, therefore, due care should be
exercised in cross-referencing these standards with the groundwater results ablained

-] Converted GTV for Ammaniz as M mg/l, Mitrate as M izl and Nitrite as N mgl.

Bold font indicates exceedances above the EC Drinking Water Standards

< Indicates bess than the laboratory detection limiz

T e —— Fage J5
Semieniber 2070
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South Dublin County Council
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TABLE 4.2(A): RESULTS OF CHEMICAL ANALYSIS AT EACH GROLUNDW
E MONITORING BOREHOLE
| | |
Parameter MW-2 MW-6 (A} MW-§ MW-o
H pH (pH units) 7.0 7.4 7.7 7.6
| Temperature (°C) 1.4 10,4 1.5 11.3
Cdour Mo odour Mo odour Mo adour Mo odour
| Cletr: no Clear, few | Faint yellow, Clear, no
| Visual oo '.ndc& ;U“dq suspended no suspendad suspended
! ik ' solids solids salids
| 3 PR T
Conductivity 1996 705 554 615 &= 57
| uSicm
| Ammaonia as N AT -
§ . .05 .07 .
mg/l 0.15 003 i} 0.0 a1
Chloride mpi I4R 15 17 12 = ST
Nitrate as N mgyl o
s 5.4 1.94 0.28 <0.2 Cik
Nifrite mgil 0,02 (.02 =002 0.2 2
TON mpA 54 193 0.27 =0.2 ;
Sodium mg/l 193 7.4 74 12 L5
Patassium mg/| 7.1 0.4 0.6 I 5
TOC mg 310 0.72 0.68 .39

Note 1z GTY = Groundwarer Threshold Values refers 10 " Elrmgaernr s £ R e
rrrivaer) Segwiniions, 2000 678 A S 20400", "Thieshold Valies™ have been established for pollutants that
e causing a risk 0 grovndwane bodies. Excecdance of a relevar threshold value 21 2 representative monitoring point
Iriggess Murther investigation 1o confims whether the eriteria for poor groundwater chemical sixius are heing miet.

Note 22 Guide Values refirs o EPA Guideline Valuss for the Profection of Groundwater in Treland, [0V = Irterim
CGruideline Value. Mote these standards ane preseited lor puideling purpasas anly, therefare, due care shauld he
exercised in cross-referencing these siasdards with the groundwates resulls obiained

- Converted GTV for Ammonis as ¥ medl, Mitrate as N gz and Mitite as B g,

Bold font indicates exceedunces above the EC° Dirinking Water Standards

= Indicates less than the lzbaraony detection limi

B srar A, Fochnical Sersvces Pz £
Seorember 2008
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Carirreil

Report No, ECSIa04-GH
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TABLE 4.2(B): RESULTS OF CHEMICAL ANALYSIS AT EACH GROUNDWATER

MONITORING EOREHOLE
e o
Paramcter | MW-14 | MW-6 | MW-19 MW-20 MW22 | ST
pH (pH = : =f. - 0§
u“i(tl';;} 7.7 75 il 7.2 18
Temperature -
f.,r_] 9.1 129 133 0.9 9.8
Odour Foul pdour | Noodour o odour Mo odour Mo odour -
m&’fh:u . | Clear, no C]gﬂf:.f, Cloudy/Brown, | Clear, few
Visual CMER o epended few suspended | suspended &
suspended salids suschnd.sd solids solids
solids solids g ;
- T 5 7
Coudmctiyiey 606 695 910 1281 511 0- 1875
uSicm
. 003 —
Ammaonia as
=={}, =) i B
N mgfl 0.17 0.06 0.02 102 =002 0136
Chloride 24— 1875
mg/l 20 14 21 32 11
Nitrate as N L
mg/l 0.37 0.7 204 13 <02 i
Nitrite mg/l <002 =002 =002 =002 <0.02 0.1
TON mg/l 0.38 0.7 204 13 =0.2 G
Sodium mg/l 29 14 14 24 13 150
Potassinm 5
mg/] 2.0 1.6 0.7 1.4 e
TOC mgl (.68 .24 .61 1.45 0.3% i

Note 13 GTY = Groundwases Threshold Values refers 10 " Eiapeas Commiunities Envircsmental Ohfectives
(Cirsamdwarer) Regulations, 2010 (5.0 No. 9 of 206", "Thresheld Values have been establighed for pollmans that
are causing a Tisk 10 groundwater badies. Exceedance of 2 selevant threshold value at 2 pepresentative monitoring point
trigers further investigation to confirm whether the criteriz far poor groundwater chemical stanss ase being met.

Note 2 Guide Values refers to EPA Guideling Values for the Pratection of Groundwater in [reland, 1GY = Iaterim
Ciuideline Value, Note these siandards are presented for guideline purpises only, therefore, due cane should be

exercised in cross-referencing these standards with the groundwater results ainained
= Converted GTV for Ammonia as N mg/, Mitrate as N mg/ and Nitmte as N mg/l
Bold font Indicates cxceedances abave the EC Drinking Water Standards

= Indicates bess than the labaratory detection limit

Bard na Mina, Technical Services

Jrme 2018

Pape 15
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town Landfill
South Dublin County Council Arthurstow

Beport No, ECS3604-GIW

Q.2 | 2o
e
Parameter MW-2 MW-6(A) | Mws MW-9 e
pH (pH units) 7.1 7.3 7.6 7.4 =M, - =0 §
Temperature (°C) 9.1 8.9 11.2 11,2 -
Odour Mo odour Slight odour Mo adour Mo odour -
Light . S 4 - y
Cloudy, Tew brown, few |ELET L ST
Visual s suspended suspended
suspended solids | suspended ; :
== salids solids
solide
Conductivity 1883 15 506 500 = 1875
uS/em
Ammonia as N 0.05 -
mg/ 0.04 .0 =002 0.04 0136
Chloride mg/l 345 12 7 12 24— 187.50
Nitrat N | i
e 5.5 1.69 0.35 0.2 G.47
Nitrite mg/l =02 <0.02 2002 <002 0.01"
TON mg/l 5.5 1.69 0.35 <2 o
Sodium mg/] 169 8.2 6 13 150
Potassinm mg/l .6 0.4 0.4 1.2 5
TOC g/ 297 .61 0.59 041 z

Note 1: GTV = Groundwater Threshold Values refers to "European Communities Emvironmental Ofyectives
(Growsehwater) Regulavions, 2000 (8.0, No. % of 20107, "Threshold Values” have hesn established for pollutants that
are causing a risk to groundwater bodies. Excesdance of a relevant threshold value a1 & represeniative monitoring point
triggers further Bwvestipation 10 confirm whether the criteria for poor groundwater chenical status are being met.

Note 2: Guide Values refers o EPA Guideline Values for the Protection of Groundwater in Ireland, 1GV ~ [nterim
Guidelime Value. Note these standards are presented for puideline purposes only, therefore, due care should be
exercised in cross-refesencing these standards with the groundwates resulis obigined

* Coaverled GTV for Ammonia as N mp/, Nitrate as ¥ gD el Witrite as N mg/l,

Bold font indicates exceedances above the EC Drinking Waler Standards

*= Indicates less than the lsbormory detection limit

Bord na Mdna, Technical Services FPage 14
June 2010
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Arthurstown Landfill
South Dublin County Council

Q.1 20010,

TABLE 4.2(B): RESULTS OF CHEMICAL ANALYSIS AT EACH GROUND'WATER _1

MONITORING BOREHOLE
| [ Guidelin |
Parameter MW-14 MW-16 MW-19 MAW-20 MW-22 Values
16y
PH (pH z - 7 .55
units) 7.5 T.2 7.0 7.1 7.8 58
Temperature : - o =
F“c; 15.8 154 16.4 17 14 -
Odour Mo odour Moodour | Mo cdour Mo adour Mo odour -
Clear, few Clear, no CIE_:?:'.' Cloudy/Brown, Clear, few
Visual suspended | suspended few suspended | suspended -
i o suspended s -
selids snlids - =olids salids
solids
SOmetvityS s 724 808 2362 547 1660
=5iem
Ammaonia as . ! o
¢) 2
N ma/l [N} .15 n.n2 (.05 LI
Chloride 1 bl
my| 48 14 19 73 14 30
Nitrate as N o g ol
mgl 0.8 0.54 0.98 Z.09 0.58 e NG
Nitrite mgl | <n.q2 <002 <0.02 0,02 <0.02 | 003"
TON mg! i 0.54 0.9% 2.0 <] :
Sodium mg/l 33 15 |3 Bl 14 150
Polassinm =
meg/l 27 1.8 0.6 4.4 ! 5
TOC mgl I¥ET g | 05D 4,52 1.60 |

Motel; Convened Imerim Guidsline Values for Ammenis as N rmgf| Milrate as N gl and Mitrite a5 ¥ me
Natel; = Analysis could ral he carried out du 1o sample matris inresfirence

Lo ag Mima, Fecknivgd Sergeer Page 75
Mared 2008
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South Dublin County Council Arthurstown Landfill

i ey ey i Hemowrr N A LILSA G
Q.. 2o,

r TABLE 4.2{A): RESULTS OF FIELD MEASUREMENTS TAKEN AT EACH
| GROUNDWATER MONITORING BOREHOLE
Guideline
Parameter MW-2 MW-6 (A) MW-8 MW-9 Values
1GV*
pH {pH units) R 7.4 ] 7.9 6.5-9.5
Temperatare (°C) 0.3 | 15.4 16.4 7.8 -
Odour Mo odour Mo odour Mo odour Mo odour &
Light 5 ) E: =
T Clear, few brown, fow LN T
Visual x | o few suspended | suspended
suspended selids | suspended lids id
solids Sl 30lcs
Conduoetivity - - I
T 1163 735 574 faik]
Ammaonia as N : TPk
mal =02 .04 004 0.04
Chleride mgi 134 14 4,71 14 a0
Nitrate as N mgil 54 214 020 <02 5,5 vt
Nitrite mg/l <), (12 (0,02 =i,02 =002 [T R
TON myil & 214 0.3 =0.2 2
Sedium mgl K] 8.3 19 15 150
Potassium mp/l B 0.4 0.3 1.3 3
TOCmgn | 29 [ e 0.96 0.77

Matel: Converted Ieqerien Guideline Valoes for Ammeniz as N mgd, Mitme a5 M ep!l and M as ™ g/l

Maedt * Analysas could pal be carried out dae 1o sample pasris incerference

Hard ng Mona, Technicad Services g 14 ;
Marcl Jord
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South Dublin County Council

—_— e ————C

Arthurstown Landfill

Bold font Indicates exceedances above the EC Drinking Water Standards

< Inélieates less than the laboratory detection litit

Reporg Mo, FCSTT5-Gil

TABLE 4.4;: RESULTS OF MICROBIOLOGICAL ANALYSIS OF GROUNDWATER
SAMPLES
Borehole LD Total Coliforms (efu/100 ml) E.Coli (efu/100 ml}
MW-2 =100 =100
MW-6A =100 =100
MW-8 =100 0
MW-4 =100 {
MW-14 =104 =100
MW-16 [} (1]
MW-18 =100 =100
MW-20 =100 0
MW-22 =100 : [i

Mote: Micre-annlysis was conducted by Independent Micro Leborataries.

Bord na Mina, Techmical Services
December 2010

Pape 18
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South Dublin County Council Arthurstown Landfill

APPENDIX 3.7

Private Wells (Groundwater) Charts and Tables
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South Dublin County Council
Arthurstown Landfi
ill

C mm__ﬁﬂmL._______:____.:_—_.:-_—__Rmﬂﬂhﬂﬂ ITTE-GH
i 2ot
Bl )

PRIVATE WELL SAMPLES ‘

Water | \

Parameter | E““;.”J: d' B PR PW4 | PW-5
SE@raar
sAc |

7.7
Tone

e

- |  Mone

Wane

(Clear, Mo (lear, Mo

(Clear, Mot Clear, Mo Clear, Mo
visible yisible | visible visible yisible
Suspended gyspended Suspended Suspended Suspended
| sotids Selids olds | Solids Solids
Condugtivity — | ;
i | 1500 599 570
Arnmonia 85 ¥ | g, 3370 .04
mgl e Wiy
Toial 3 <005 |

Phosphorus mix'l |
Tolal Alkalinity

Cac0,mel |
++TOC me/l
wCyanide mg/l |

Fluoride mg'l 1.8

[ N 250

Taotal Dixidised
T\"il:rugm'
Total D:ssoh'cd |
Solids ma'l

*Calcivm mi/l

#agnesium |
mg'l |

Pomssium mal

*Chromiurm PE/
"Manganese pe/l [
ek pel |
*Copper ug/lt
ayine pgl
*Cadmiumn pg/l
Lead ppl |
“lrom g/l

“moron ugl | 1,008 3

I

“hicrcury wgl | 1 =1 =} |
Mote 1z Tol Crgidised BITOEEn Teeulis arc calsulated from she addition of

2,080
5,000
5

10
2

ve Peimrite-l and it resulis.

Page 19

Bord na Mo, Technical Services

Decentber 201 [/
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South Dublin County Council

TABLE 43 RESULTS OF SAMPLE TAKEN FROM PRIVATE W’El.lj
—

Parameter PW-] MAL ¥l
PH (pH units) 7.1 6.5—4.5
Temperature (°C) | B -
Odour None -
Visual Clear, very few s.s. = s
Dissalved Oxygen 871 = N
myfl
Cul:]sl:::.i:'ily B60) 2500
A 'Il'jnl;.-,]gltlia&ls:!; ™ .09 RAT
| Chloride mg/l 4D zﬁn o |
‘\:lraTe a5 N mg."J ]I 3
hllme mg - IH‘=
| Total Oxidi ﬂ;tdfsud 5q B
Nitrogen
Sodium mn.?!
Potassium mj:-fl -
TOCmgl | T B

Mote 12 MAC values are laken from Water Cheality Standard -
of 2007, European Communities [Drinking Water) (o2}

Note 2 Warer Quality Standard for Amumoni i (NHLT) B 0 3mg,

given are expressed a5 Ammaonia as W,
M) f.e. NH,™ divided by 1.285

A‘Wﬂﬁ Meinia, Fecdurcad Servems
Sitemeder 2600

Water Chualicy Standards setin 5.0 Mo, 278
coulations, 20407

As the Ammaonical Mitrogen resyis
the standard is converted 1o Ammoniacal Nitrogen (mp/

Fage F

Arthurstown Landfill
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South Dublin County Council Arthurstown Landfill

Report Mo, ECSI604-GI

&2, doio,

TABLE 4.3 RESULTS OF SAMPLE TAKEN FROM FRIVATE WELL
Parameter PW-1 MAC Mord |
pH (pH units) 7.2 G.5—= 9.5
Temperature ("C) 72 -
Odour | Mane =
Visual Clear =
]}issulv;dﬁﬁ]x}'gen .67 i
o E:::.\'it}' 85T 2500
3 = Nete F
immngﬁlﬁaézj N 007 023
Chloride mgl 36 250
Nitrate as N mg/l 5.2 113
Nitrite mg/l =002 015
Total Oxidised 51 -
Nitrogen
Sodium mg 23 200
Potassium mg/l 55 s
TOC mg/l 1.06 =

Note 1 MAC values are taken from Water Quality Standard = Water Qruzlity Standards setin 5.1
Mo, 278 of 2007, Euwropean Communities (Drinking Water) (No.2) Regulations, 2007

Note 2: Water Quality Standard for Ammonium (NH,') iz 0.3mg/d. As the Ammosical MNitrogen
resulte given are expressed as Ammonia as M, the standard is converted 1o Ammoniacal Nitrogen
(mg/l W) ie. WH," divided by 1.283

EBord na Mona, Technical Sﬂﬂ-‘.l'ﬂ"ﬁ ) Puge 16
June 2008

152 AER 2010 (MH April 2011)



Landfill
South Dublin County Council Arthurstown Landfi

Repars Nin ECSI554GH"
G, Zoeo.

Private Well Results

| TABLE 4.3 RESULTS OF SAMPLE TAKEN FROM PRIVATE WELL
I_ Parameter FW-1 MAC o e |
pH (pH units) 7.0 6,505
'_Tumptratun: ("C) 6.2 - 7
Odour Nong =
Visual Clear
Dissolved Oxvgen 867 -
mgl
Co Tj:w_u:ln?lt_\. 850 2500
= J Ve 2
A:mgﬁ:ﬁlfsg N 0% #A7
Chloride mg/l 27 25()
Nitrate as N mg/ 4.76 113
Nitrite mgi =002 1=
Total Oxidised 476 -
Nitragen
Sodium mg/l 21 200
Potassium mgl oz -
TOC mgl .32 = =|

Note 1: MAC values are taken from Water Quality Standard - Water Chuality Standards et in 5.0
Mo, 278 of 2007, European Communities [Drinking Waler) (Mo,2) Regulations, 2007

Naote 2: Water Quality Standard for Ammonium (WH." is 03mel. As the Ammonical Nitrogen
resulls given are expressed as Ammonia as N, the standard is converted to Ammaoniacal Nitrogen
(me/l Myie NH; divided by 1.283

Herd g Meiwa, Feckhnlfoa! Sarvvoy Lage 76
Aaredr F000
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South Dublin County Council

MAC  Maximum Admigsible Cencenbiation. Nate these standards dre presented for guideline purposes ooy ap
do not relae specifically to groumdwaler quitlity standards, Therefore, due care should be sxercised in CToRE.
referencing thess standards with the proumdwaler resuiis nhizined, Figures in bold indicale values aver their MAC
values,

Note I: Water Chaality Stundard = Water Quality Stimdards set in 5 Mo, 278 of 2007, Evrepean Communitics
(Drinking Water) (No,2) Regulations, 2007

Nate 3: Water Quality Standard for Ammeaium (MH,") is D3mgd. As the Ammoaieal Mitragen resulls given are

Arthurstown Landfill

&de . denes

gﬂmuai)
— ReportNo ECS775.)

enpressed as Ammonia as M, the standard i converted 1 Ammoniacal Nitragen {mgA M) i.e, NH," divided by 1.285
Mote 4: Water Quality Standard = Warer Chaality Stamdards set in the Eurepean Commumitice (Chaality of Surface Warer
Intenided for the Abstraction of Drinking Water) Repultions, 1550, Limit values fior A2 waters ane chowm,

Nate 5 Evropean Communitics {Quality of Salmonid Waters) Regulations, 1988 (5.0 Mo, 393 af 1938)

® Analysis subsontracied o A lzomtral

** Analysis subcontmeted 1o City Analysis

TABLE 4.6: RESULTS OF MICROBIOLOGICAL ANALYSIS OF
PRIVATE WELL SAMPLES
: Warer Q:ﬂig: | z T?tal E.Cali
Borehole LD | Srandard AC oliforms
ik (cfu/100 mi) (efu/100 mI)
PW-1 i 66 2
PW-2 # 4] 1]
PW.3 [ 11 5
Pw-4 [} =100 15
Pw.s [ 29 | [

MAC Muxisram Admmissible Concentratien. MNote these standards are presented for guideline pumoses onfy
and da ot relate specifically 10 greundwater quality sisndards.  Thersfore, dye care should be
exerciser in crass-teferencing these sandards with the groumdwater resulis abigined. Figures in bald
indicate values over their MAC values,

MNote 1: Water Cuality Standard = Water Quality Standards sei in 5] Ma, 278 of 2007, European Commumities
{Dnnking Water) (Ma.2) Regulations, 2007

Mote 2z Samples subsontracted 1o Exlipse kabaratarias

Bord na Mina, Technical Services Page 20

Becember 2070
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South Dublin County Council Arthurstown Landfill

APPENDIX 3.8

Leachate Charts and Tables
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South Dublin County Council Arthurstown Landfill

el 2 Hewery N S0 000
3. Zow.

Leachate Results

TABLE d.d (A): I!TiS LULTS OF CHEMIC AL AN;&LE’S]S OF I.EACHAT.‘E SAMPLES
Farameter LE-1 LC-& LL-11 LL LBT
ph (pl] units)y 7.8 T8 7.5 7.7 74
('bﬂd;.::._‘;"j 19007 28400 37200°%* 24520 17720
Temperature [* €} 19.4 .5 9.3 127 233
Cudour Strong {derur Stong Odowr | Strong Odour | Strasg Odour \é&;:::
Visual [nspection Black Brown Dark Brown Black Black
B‘:‘E::I:Jlf"w 300 150 3725 395 7
COD (mgd) 3605 A2E0 14300 4093 2760
Ammonia-N (ma'l) ALl d i 2425 ElT 241 361
Chloride (mg/1) 303101 284763 3430.04 210016 2005.07
Nitrate- N (mg/l) | <005 005 03 033 | 315RE0%
| Mitrite-N (mgid) =003 =103 {103 =003 =002
Caleium (mg/l) 2 49 56 I 72 ad
lrom (o T) 2.7 i3 k] 2.5 4.7
Potassium {mg/1} 727 T4 GEG .{.18 g17
Sodium (mgd) 1110 1 1524 923 2902
Males:
Lezs Than

T = Omilside 2ocrediled mnge.

Bared mar Mok, Focduicnd! Sevidees Fage F7
Segremeder PEFE :
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South Dublin County Council Arthurstown Landfill

- gt (R £ Rt Vo FOEIgR- G
& 2 Imiey

Leachate Results

F\ELE 4.4 (A): RESULTS 'DFCH EMICAL ANALYSIS OF LEACHATE SAMPLES
| Paramerer LC-1 ce | 1cm LL LBT
pH (pH units) 7.5 7.6 78 T8 1.0
e I 25840 21570 3620044 25430 23880
(u%fom) =
Temperature (* C) 24.9 253 209 b9 19.5
Odour Strong Oddowr | Strong Odous | Strong Cdour | Sirenz Odour \:,1;;:::_“
Visual Inspection Rlack Brown Dark Brown Black Blagk
BGE:;'LEI;:MP 164 141 oI | B B
COD (me) L] 3375 17580 | 4520 2376
Ammania-N (mgl) 2112 1755 3341 2241 12
Chloride (mgT) 2406 15968 i3z 2148 2356
Witrate-N {mg/l} <0105 <0,05 <{).05 013 2371.5]1%*
Mitrite-M (mg/l) =il =003 <.03 <1103 <03 |
Calzinm (mg/l} a2 b TG Gl 63 ]
Iran (mzl) k] - 50 3 3
Patagsium (mgl) 839 ] 1247 BT aql
Sodium (mg/T) 1342 1073 1939 1274 20K5
Mntes:
<= Less Than

*##¢ = Ouriside necredited range.

e vy MWelwar, Feredioedons Serviver Fage 17

e Z0F8
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South Dublin County Council Arthurstown Landfill

B sl

Aoy N SCSFTFA LI

a.1. 2oro.
Leachate Results

TABLE 4.4: RESULTS OF CHEMICAL ANALYSIS OF LEACHATE SAMPLES
_ Paramcter | LC-1 | LC-§ LC-11 LL LET
__l'“ (pH units) 7.4 74 73| 77 7.2
< "(’:‘”::_:1‘]”‘ 23110 21850 33900+ 25840 20670
Temperature (* C) 305 M 24,1 0.7 26.2 |
f_}f|_nur Medium Odour| Serong Odowr | Strong Odour | Strong Odowr | Strong Odour
Wisual Inspection Brown Brown & Dlack Blazk Brovwm
EGI:;q;3|.:E:MI, {5 168 GRIE 463 1%
O (mpl) 1360 3293 16263 A5EE 2000
Ammenin-N (mgfl) 23 1886 12 n 1.18
| chioride (me) 2044 1925 Az | 248 2010
Witrate-N {mz1} | 138 134 215 13K TRIF GR**
Nitsite-N {ma!l) <015 018 0,15 <015 <013
Caleium (mg/1) 62 67 23 71 [
Tron (mg) ; 3 ] RS 332 4.5
Potassium {mg/1} 743 675 940 : 04 (12 ]
Sodium (myy) 1300 1274 1952 1327 2857
Moles:
= = Less Than
#er = Oueside socredited range
Bovd wa Mg, Fechnival Services Page £7

Marcde 2078
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South Dublin County Council Arthurstown Landfill

[ -8
i Corinily Covgticil - g ESITTS- R
Leachate Results )

gLE 4.7 (A RESTULTS OF LABORATORY ANALYSIS OF LEACHATE SAMPLES
Parameler LiC-1 LC-8 LC-11 LL LET
pH (pH units) i 1.8 1.3 1.7 [N}
Conductivity {uS/em) 23230 26860 24660 26185 | 24600
Temperature (* C) 4,1 151 3.2 i 17.9 15.8
Ddour Foul Odowr | Strong Odear | Strong Odour | Stromyy Odowr Mo Odour
Vizual Inspection Brown/blzck Brown Brown Blackbrown Black
BOD; — TCMP (me) 160 150 1950 130 12
COD {mz) 3600 4130 7140 1953 2515
Ammania-N (mg) 2471 2377 2144 2164 15
Chlarids {mg) 278472 2587.34 2314660 2466.50 26435.14
Fluoride (mgl} 0.73 0,68 12.95 0.56 0.12
Orthophosphate (el 2335 26,101 14.95 176 9.40
Nitrate-M {mgT) 0.17 <0,05 a7 L0E 36362
Nitrite-N (mg) <{,03 =<0,03 <03 =001 =0.03
Sulphate (mg1) 53,77 B4.03 31.49 48,40 107.01
TON (mg/l) <02 0z <02 | 0.2 243445+
Caleium (mal) G0 35 47 52 EE]
Trem (mgl) 24 4.6 3.5 13 31
Patassium (mg/l) Tih 50 BT T8 631
 Sodium (my/T) 1217 1147 1140 1239 2102
Magnesium (mg1) 34 29 13 34 3
| Total Chromium 128 121 364 30 270
E_}-innq:n.ue {pe'ly 188 271 238 184 266
Mickel (ugT) 321 ITR 253 322 126
Copper (pg/l) 28 28 185 25 23
Zine (uT) 173 236 300 184 294
Cadrmium {pg/l) <2 =} <2 <z =2
Lead (uol) 14 16 3 17 15
Baran (ug/h 1257 1853 26 | avs 1890
Mercury (ppl) =l =| <] | <] <1
Cranide =1 =| =1 =] =]
Bervllium [np/1) =z 26.01 =1 <2 =2
Aluminiumi el 1176 =72 1640 1207 1303 :
Cohalt (kg/l) 53 1479 41 ? 42
Arsenic (pzil) 128 50 122 130 i
Selenium (panT) 9 79 9 11 8
Silver (epl) =2 7 =2 =2 pr
Tan {pa'l) n ] EH T 48
Antimeny (ap/l) 4 134 14 10 g
Barium (/) 164 g 205 260 260
Maleg: = = Legs Than *ow = Ouiside aceredited ranpe.
Bord ng Mdng, Technical Services Page 21
December 2010
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APPENDIX 3.9

Meteorological Monitoring
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Arthurstown Landfill

Date Evap] Rain|Temp (0C) RH % Atm P (mb) NR (W/m2) Indoor Temp (0C) |Wind Dir Wind Speed (m/s)

(mm)l(mm)] Avg Max Min | Avg Max Min | Avg Max Min]|Avg Max Min |Avg Max Min Avg Max Min| Avg Max Min
01/01/2010) 0.7 ] 0.6 | -24 -05 -47] 94 96 91 | 994 999 992 -6 90 -82] 21.3 228 208] 164 360 1 12 41 00
02/01/20100 0.1 ] 00} -2.7 19 -65] 93 96 85 J1002 1005 998 -12 114 -143] 20.3 21.2 19.4] 167 360 1 1.8 6.9 0.0
03/01/2010 0.2} 1.2 | 1.0 3.0 -3.0|] 76 93 67 J1007 1009 1005] -45 22 -160] 21.2 229 205]101 360 1 3.0 105 00
04/01/2010) 06 ] 0.0}|-1.5 0.1 -54| 87 95 78 J1005 1009 997] -15 4 -53] 21.3 221 198} 18 360 10 | 1.6 54 0.0
05/01/2010) 0.2 ] 0.2 |-1.7 0.7 -48] 93 96 85 ] 992 997 990] -33 316 -200] 204 22.6 19.4]198 360 1 14 55 0.0
06/01/2010) 0.1 ] 02| -28 1.0 -95]| 86 95 69 | 995 1000 990 -17 40 -73| 217 233 204]111 360 1 22 111 00
07/01/2010) 0.4 ] 00| -59 -1.6 -104] 94 96 91 |1001 1004 999 -7 63 -74]| 218 225 212191 335 75| 14 40 00
08/01/2010) 0.1 ] 0.0} -6.7 19 -110] 94 97 91 1010 1015 1004] -31 263 -126] 21.7 23.8 20.6] 170 360 1 04 70 00
09/01/2010) 0.0 ] 0.0} -49 0.6 -10.1] 93 96 89 |1014 1015 1013] -25 62 -200| 21.6 22.8 20.7] 134 360 1 0.7 100 0.0
10/01/2010} 0.0 | 9.0 0.8 2.7 -1.7] 87 95 73 |1008 1013 1003| -21 8 -200| 22.4 22.7 22.1] 86 360 1 32 111 00
11/01/2010} 05| 28120 29 09] 84 91 75 |1001 1003 998| -23 10 -70)| 234 248 226|134 360 1 3.0 1106 00
12/01/2010} 05| 32123 34 09| 83 93 76 |984 998 976| -19 11 -71]| 234 242 228|152 249 20| 88 234 0.9
13/01/2010} 0.8 | 1.0 28 58 02 86 93 81 ]|980 982 978| -5 99 54| 241 256 232|163 360 1 29 156 00
14/01/2010} 05| 021 3.0 6.6 -1.3] 89 96 76 | 986 990 982| -20 100 -60 | 24.9 26.1 242|190 354 7 27 120 00
15/01/2010} 05| 80 89 104 59| 8 92 78|98 989 980| -22 52 -90| 241 253 232|188 281 108| 86 252 1.8
16/01/2010] 1.2 |154) 70 98 34| 8 91 77 | 981 988 976| -35 44 -84| 249 256 2451193 327 84| 51 260 0.7
17/01/2010f 1.0 | 00| 53 81 33| 82 88 74 |997 1002 988| -28 33 -59| 244 257 235]195 314 97 | 48 100 1.7
18/01/2010} 1.0 | 00| 68 9.6 24| 8 88 78 |1005 1007 1002| -29 11 -60| 25.6 279 2451189 308 98 | 3.8 100 0.0
19/01/2010f 09 | 06| 59 74 23] 80 91 70 |998 1006 988| -21 46 -76| 25,5 26.2 248|167 360 1 6.4 250 00
20/01/2010) 1.2 | 2049 77 11|89 94 79 |993 997 987 -23 87 -84] 250 264 242|185 360 1 32 179 00
21/01/20104 06| 76 | 76 104 03] 84 93 77 |992 997 987 -31 29 -80| 25.0 255 244|180 275 104] 66 196 0.3
22/01/2010) 1.0 | 14|55 99 05| 8 94 75999 1006 989] -31 45 -58| 25.2 26,5 234|205 358 2 20 91 00
23/01/2010f 06 | 041 19 34 05| 95 96 93 |1007 1008 1006] 4 53 55| 241 247 2371217 360 1 10 29 0.0
24/01/2010f 0.1} 0.0y 06 26 -09]| 97 97 96 |1009 1012 1008] O 92 -62| 234 248 222|210 359 2 18 6.0 0.0
25/01/2010§ 0.1 | 0.2 1.8 6.7 -19] 93 98 79 |1017 1022 1012 1 135 -99| 26.0 27.9 249| 174 360 1 10 51 0.0
26/01/20104 0.3 0.0 35 76 -0.8] 78 91 61 |1025 1026 1022] -14 61 -64 | 24.7 256 24.1] 196 360 1 14 44 00
27/01/20104 0.7 0.6 | 58 86 4.0] 90 95 80 |1017 1026 1010} -4 19 -56| 25.3 26.2 24.7| 236 360 1 2.8 9.8 03
28/01/2010) 06 | 22| 46 68 21| 91 95 85 |1001 1010 985 -8 97 -57 | 258 26.2 254|256 360 1 26 82 0.1
29/01/2010) 04| 3.0 3.7 73 -0.1] 87 96 64 |985 987 980 -9 122 -80| 25.2 25.8 23.1] 226 360 1 36 127 03
30/01/20100 1.0} 02]|-04 41 -3.0| 88 96 69 | 989 990 986 -34 74 -65] 215 228 20.3]236 360 1 15 52 0.0
31/01/2010) 041 02]|-0.1 38 -22] 91 96 76 | 992 997 990] -15 180 -62 | 20.0 209 1950240 360 1 18 94 0.0

Sum|Sum| Avg Max Min | Avg Max Min|Avg Max Min| Avg Max Min| Avg Max Min J Avg Max Min]| Avg Max Min
Monthly 16.2]160.2] 1.8 104 -11.0] 88 98 61 | 999 1026 976] -19 316 -200]23.4 27.9 1941182 360 1 3.0 26.0 0.0
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South Dublin County Council Arthurstown Landfill

Date Evap] Rain |Temp (0C) RH % Atm Pr (mb) NR (W/m2) Indoor Temp (0oC) [Wind Dir Wind Speed (m/s)

(mm)](mm)] Avg Max Min]| Avg Max Min] Avg Max Min]Avg Max Min] Avg Max Min JAvg Max Min] Avg Max Min

01/02/2010) 0.3 | 0.2 | 22 6.2 -1.2] 89 96 76 ]998 1000 995| -3 135 -52| 20.8 23.7 18.7|207 358 30 87 00
02/02/2010) 0.6 | 6.2 | 6.0 98 38] 90 95 74 990 995 987| 1 146 -31| 244 258 233|210 360 3.7 109 0.0
03/02/2010) 09 | 6.0 | 48 82 21] 89 94 82989 992 986| -13 71 -54| 232 246 221|160 360 27 105 0.0
04/02/2010) 05| 70|72 98 25] 83 88 73 ]980 988 973| -36 67 -83]|21.8 224 213|175 285 58 154 0.0
05/02/2010) 1.2 | 26 | 6.4 95 48] 81 89 64 |978 987 974| -27 80 -74]|222 245 212|156 360 36 115 0.0
06/02/2010) 1.2 | 0.0 | 3.6 57 0.7] 95 96 83 1000 1008 987| -3 115 -59| 22.2 228 219|146 360 11 58 0.0
07/02/2010) 0.2 | 0.2 | 40 75 -09] 86 97 74 ]1006 1008 1003| -12 159 -200| 21.7 22.7 21.0| 134 360 24 81 00
08/02/2010) 0.6 | 06 | 3.0 41 1.2] 81 91 69 1001 1003 1000] -14 126 -68| 21.6 22.7 21.1| 96 360 29 113 0.0
09/02/2010) 0.7 | 0.2 | 23 51 -02] 79 90 63 J1002 1005 1000 -12 103 -67 | 23.7 25.0 22.7| 68 360 19 95 0.0
10/02/2010§ 0.7 | 0.2 | 0.3 4.9 -35] 83 93 61 |1006 1010 1004| -22 149 -76 ] 242 254 23.6]114 360 11 91 0.0
11/02/2010f 0.4 | 0.0 |-0.2 6.5 -52] 82 93 60 |1011 1012 1010f -23 135 -68 | 23.8 26.1 22.1|144 360 09 52 00
12/02/2010) 0.4 | 00 | 16 6.3 -22] 88 94 71 |1012 1013 1011} -7 119 -59] 23.4 244 226|134 360 11 72 0.0
13/02/2010) 0.4 | 1.0 | 1.8 48 -04] 87 95 67 |1011 1013 1009] O 151 -62 | 21.6 228 20.9]111 360 08 52 00
14/02/2010§ 0.3 | 0.8 | 22 51 -1.1] 89 94 81 |1004 1009 999| -1 109 -53] 20.2 20.9 19.6]215 360 14 48 0.0
15/02/2010§ 0.3 | 28 |41 7.0 11] 91 95 79 ]989 999 980| -5 88 -64]21.1 226 20.3]241 360 26 135 03
16/02/2010§ 05| 0.2 | 1.7 59 -0.7] 86 95 69 |975 980 972 -13 183 -66| 22.2 243 20.4]187 339 28 69 05
17/02/2010§ 0.7 | 0.0 | 1.8 6.4 -18] 79 93 53 ]|974 976 973| -22 188 -70] 23.0 255 22.0]103 360 16 6.7 0.0
18/02/2010f 0.8 | 0.0 |-0.1 6.4 -3.6] 87 96 60 |977 979 976| -6 243 -59] 222 239 209|178 360 08 58 00
19/02/2010} 0.4 ] 0.0 | 0.6 3.6 -1.0] 912 96 76 | 980 981 979] -3 58 -78] 219 229 21.2]230 360 1.8 6.0 0.0
20/02/2010) 0.4 | 16 | 0.6 4.6 -18] 87 96 66 |980 982 977| 3 234 -60] 212 221 20.6]202 360 21 71 00
21/02/2010) 0.6 | 46 |-06 0.6 -3.6] 93 96 87 | 975 977 974| -14 330 -108] 20.7 21.0 20.4]202 360 1.2 38 00
22/02/2010) 0.1 | 20 |-0.3 49 -46] 84 96 66 |974 976 972| -4 348 -76] 20.7 226 19.2| 98 360 19 97 00
23/02/2010) 0.6 | 44 |15 25 05] 78 92 66 |974 976 969| -17 54 -105| 22.4 24.0 214|101 360 34 104 0.0
24/02/2010) 0.7 | 3.6 | 3.7 58 19] 94 95 90 970 974 967| 8 95 -17]| 241 248 235]239 360 1.7 91 0.0
25/02/2010) 0.2 | 6.6 | 0.8 24 -03] 92 96 86 |971 974 968| -15 37 -200| 23.3 239 223|213 360 08 34 00
26/02/2010) 0.1 | 6.8 | 23 53 -02] 91 95 83 ]973 977 969| -1 164 -89 23.8 242 234|210 357 26 93 03
27/02/2010) 0.4 | 02 |35 85 09] 82 93 60 |]|975 977 973| -6 258 -73]| 228 236 22.0]136 360 21 59 00
28/02/20100 09 | 0.0 | 1.0 55 -1.2] 93 96 85 ]979 988 973| -2 122 -58| 225 231 221|209 360 1.0 35 0.0

FrRrOrrrrerNRrRrRrZRrRrRRrRRrRrRrRrRPRPRPPRPERERR®

Sum|Sum|]|Avg Max Min|Avg Max Min|Avg Max Min]Avg Max Min] Avg Max Min JAvg Max Min] Avg Max Min
Monthly 15.1]578]24 98 -52] 8 97 53 ]988 1013 967] -10 348 -200| 224 26.1 18.7]165 360 1 21 154 0.0
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South Dublin County Council

Arthurstown Landfill

Date Evap]RainJTemp (0C) RH % Atm Pr (mb) NR (W/m2) Indoor Temp (0C) |Wind Dir Wind Speed (m/s)
(mm}(mm]JAvg Max Min JAvg Max Min |Avg Max Min JAvg Max Min JAvg Max Min |JAvg Max Min JAvg Max Min

12/03/2010 | 1.0] 0.0} 59 105 32| 78 94 56 |1011 1015 1008] 4 189 -50 ] 234 245 228] 160 360 1 20 89 0.0
13/03/2010 | 1.1]0.0]59 91 39| 76 87 62 |1017 1018 1015] 2 48 -38 1229 233 226 256 360 1 17 74 00
14/03/2010 | 0910059 134 11| 77 93 44 |1017 1018 1015 -4 173 -54 ] 230 247 219] 252 360 1 20 98 0.0
15/03/2010 | 1.6 0.0 55 11.1 22| 72 90 44 |1012 1016 1010| -4 176 -53 ]| 234 248 223|214 360 1 27 89 00
16/03/2010 | 1.7]00]55 83 06| 73 83 64 |1005 1010 999] -9 66 -51] 231 241 223]| 182 277 108 | 46 132 0.7
17/03/2010 | 1.4]10.01 98 133 7.8|] 81 90 64 |998 1000 996 1 150 -51]242 257 231] 194 310 104 | 6.2 149 19
18/03/2010 | 20] 1.2104 124 91| 81 89 67 | 989 996 983| -1 119 -55]249 259 244] 202 341 9 78 217 08
19/03/2010 | 19114179 99 54| 75 91 60 ]|]990 993 985] -8 89 -56]251 257 241] 172 360 2 33 142 0.0
21/03/2010 | 1.810.0| 83 145 27| 71 87 43 | 996 998 994 1 196 -65]242 260 229] 201 352 89 46 148 0.8
22/03/2010 | 281 6.0 8.0 108 47| 77 93 61 | 994 999 989 3 304 -95]243 257 233|221 360 1 57 192 0.5
23/03/2010 | 1.7 06|71 93 45| 75 86 62 |993 999 987 -9 77 -78]234 244 228|187 272 108 | 44 124 0.0
24/03/2010 | 1513893 130 69| 79 92 49 | 983 986 979| 7 435 -74]239 264 226 198 351 2 43 140 0.2
25/03/2010 | 2.2 6.8| 8.7 11.7 58] 81 93 57 | 979 984 975] 13 360 -80] 245 259 235] 144 360 1 33 98 0.0
26/03/2010 | 1.6 38|84 133 55| 80 92 56 |978 983 975 10 271 -57]243 259 235] 197 360 1 29 93 00
27/03/2010 | 1.7]0.0| 75 13.0 32| 76 94 46 | 989 993 983] 6 300 -66]23.1 240 224258 360 1 29 134 0.0
28/03/2010 | 19|00} 7.2 120 42 73 92 44 | 991 993 987 7 243 -61]|227 243 216|222 360 1 22 72 01
29/03/2010 | 1.6 J11.6] 6.1 103 3.7] 86 94 68 | 978 987 970| -6 101 -55]229 235 221] 139 360 1 31 135 0.0
30/03/2010 | 1.0J214] 11 40 0.1)] 95 96 93 |967 971 964| -14 58 -200] 234 246 224 254 360 1 35 177 0.0
31/03/2010 | 0.2 72|23 72 00] 8 96 56 |981 989 971| 19 394 -200] 245 277 225] 265 360 1 51 177 0.7
Sum|Sum|]Avg Max Min| Avg Max Min ]| Avg Max Min]Avg Max Min] Avg Max Min | Avg Max Min | Avg Max Min

Monthly ]29.8]163.8] 6.9 145 0.0] 78 96 43 | 993 1018 964| 1 435 -200] 238 27.7 21.6| 206 360 1 3.8 217 0.0
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South Dublin County Council

Arthurstown Landfill

Date Evap]Rain |Temp (oC) RH % Atm P (mb) NR (W/m2) Indoor Temp (oCYWind Direction Wind Speed (m/s)
(mm)l(mm)] Avg Max Min| Avg Max Min | Avg Max Min]| Avg Max Min]| Avg Max Min] Avg Max Min | Avg Max Min

01/04/2010 | 141 02] 39 99 -0.1] 78 92 49 ]988 990 985]| 12 329 -92|25.8 28.1 244 223 350 97 34 92 04
02/04/2010 | 16} 44| 54 98 27| 82 87 61 |979 98 976| -5 424 -85|25.0 26.3 24.1] 172 339 41 38 140 0.2
03/04/2010 | 1.5 14| 48 116 -0.6] 82 93 54 | 984 992 979| 16 412 -66 |25.0 26.2 23.8| 208 360 1 19 124 0.0
04/04/2010 | 1.2 08| 49 98 02| 75 93 47 | 996 998 992| 14 278 -76]25.2 265 24.0| 244 360 3 38 142 0.2
05/04/2010 | 1.8 24| 95 125 6.9 82 89 67 | 992 995 990| 14 264 -55]24.7 255 242|214 301 108 | 94 226 27
06/04/2010 | 2.1 1164 83 117 6.2 86 93 68 | 990 998 986| -3 258 -73]|24.7 26.7 23.7] 224 360 1 57 208 0.2
07/04/2010 | 151 00| 7.4 142 26| 77 94 47 |1006 1012 998| 23 333 -66]25.2 27.0 23.7] 270 360 1 22 90 0.0
08/04/2010 | 1.8 00| 93 146 51| 74 90 50 |1014 1016 1011] 13 236 -54]25.2 269 23.6| 231 360 25 72 0.0
09/04/2010 | 1.9 0.0 ]10.2 142 6.3 66 84 46 |1016 1017 1015] 9 165 -51]24.3 259 232] 203 320 105] 3.1 95 0.4
10/04/2010 | 23| 0.0 |11.3 176 43 ] 54 75 31 ]1016 1017 1015} 5 200 -80 1239 26.8 22.3] 195 355 43 22 75 0.0
11/04/2010 | 29| 0.0 ] 10.7 17.6 39 ] 62 87 38 |1015 1016 1013] 23 214 -73 1246 28.0 23.0] 102 360 1 2.0 8.1 0.0
12/04/2010 ] 25| 0.0 94 148 43] 65 88 44 |1014 1015 1012] 17 286 -60]24.8 269 23.6| 83 360 1 20 81 0.0
13/04/2010 ] 19| 0.0 84 133 33] 70 92 36 |1012 1013 1011) 22 223 -70]25.0 28.1 23.4| 88 360 1 25 88 0.0
14/04/2010 ] 211 0.0 70 10.7 33] 72 90 54 1010 1011 1008] 23 324 -77]1238 26.6 221| 75 360 1 28 100 0.0
15/04/2010 ] 151 0.0 56 99 09] 8 94 65 1011 1013 1009] -2 263 -70]222 243 20.7| 93 360 1 23 106 0.0
16/04/2010 ] 09| 0.0 91 170 14] 66 92 38 |1013 1015 1010] 17 225 -64]23.0 27.6 20.5| 140 360 1 1.7 87 0.0
17/04/2010 | 2.0 ] 0.0 1 10.2 175 4.4 ] 63 83 38 |1006 1010 1001} 10 174 -58 |24.7 28.6 22.4] 203 360 1 2.2 7.1 0.0
18/04/2010 | 26| 0.0 82 148 25] 70 89 44 |1001 1002 1000] 4 267 -69]25.1 26.7 23.7| 142 360 1 1.1 6.3 0.0
19/04/2010 | 1.2} 00 7.8 132 26 70 90 41 {1003 1004 1002} 7 238 -61 1249 27.3 235| 137 360 1 1.6 7.9 0.0
20/04/2010 | 1.5 00| 6.7 123 15| 65 88 42 |1006 1008 1003] 5 295 -72]123.9 256 225| 193 360 1 1.7 68 0.0
21/04/2010 | 1.5 00| 6.0 127 -09] 62 86 35 |J1007 1008 1006] 19 255 -71]21.2 23.1 185| 101 360 1 15 71 0.0
22/04/2010 | 16 J 00| 74 143 13| 61 83 37 |1003 1006 1000] 17 251 -63]21.4 235 19.8| 135 360 1 1.8 7.0 0.0
23/04/2010 | 1.9 00]10.2 158 55| 52 67 39 | 998 1001 997| 29 255 -52|21.6 23.6 20.2] 210 327 98 34 106 0.2
24/04/2010 | 3.3 00109 163 50| 67 84 38 | 997 998 996| 12 201 -83]21.4 222 20.4| 200 360 1 34 122 0.0
25/04/2010 | 3.1 6.0 |124 18.8 10.1] 80 90 46 | 999 1005 995]| 32 439 -166]21.6 23.1 20.6| 215 360 1 34 117 0.0
26/04/2010 | 3.1 00125 179 92| 76 89 51 J1008 1010 1005 25 354 -58 |22.5 255 21.0] 218 336 96 32 90 04
27/04/2010 | 26} 0.0 ]11.8 139 99| 75 87 55 J1006 1010 1002] 11 305 -101]22.2 23.2 21.3] 203 280 108 ] 55 158 0.4
28/04/2010 | 26| 0.6 |13.2 16.6 10.4] 76 90 59 | 997 1002 995| 29 287 -125]22.1 23.6 20.8] 207 311 105] 64 159 1.3
29/04/2010 | 28] 0.4 ]109 149 83| 75 92 50 | 994 996 991| 26 346 -98 226 239 21.6| 251 360 1 25 78 03
30/04/2010 | 201 3.2 93 131 71)] 84 88 72 ]991 993 990| 13 507 -75]21.9 228 21.1] 223 360 1 25 87 01
SumjSum| Avg Max Min | Avg Max Min | Avg Max Min|Avg Max Min| Avg Max Min] Avg Max Min | Avg Max Min

Monthly ]60.7]35.8] 88 188 -09] 72 94 31 J1002 1017 976 | 15 507 -166]23.6 28.6 18.5| 180 360 1 31 226 0
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South Dublin County Council

Arthurstown Landfill

Date Evap]Rain |[Temp oC RH % Atm P (mb) NR (W/m2) Indoor Temp oC |Wind Dir Wins Speed (m/s)
(mm)|(mm)] Avg Max Min JAvg Max Min| Avg Max Min | Avg Max Min | Avg Max Min] Avg Max Min ] Avg Max Min
01/05/2010 | 1.1 | 40| 84 134 54| 83 93 59994 997 993| 31 525 -67 214 229 20.2] 154 360 1 20 7.0 00
02/05/2010 | 1.3 | 14} 75 104 39| 79 92 60 |1003 1008 997 | 15 558 -74]20.9 219 202] 68 360 1 22 81 01
03/05/2010 | 1.1 J 00} 73 147 14| 69 92 42 |1012 1016 1008 25 400 -72 |J20.6 23.8 18.8] 113 360 1 16 93 00
04/05/2010 | 1.6 | 0.0 | 85 142 24| 71 86 52 |1015 1016 1013| 12 208 -64 J21.2 22.2 199] 182 360 1 1.8 7.7 00
05/05/2010 | 15| 6.0 J11.0 174 75| 8 94 64 |1008 1013 1003| 21 408 -34 |21.8 235 20.5] 207 360 1 15 6.3 00
06/05/2010 | 1.2 |10.4]10.6 138 89| 87 95 67 |1000 1003 999 | 24 388 -48 |22.7 254 216] 95 360 1 26 95 00
07/05/2010 | 1.3 | 18} 84 113 51| 76 92 53 |1001 1002 999 | 36 431 -75]22.7 245 215] 70 360 1 3.3 117 0.0
08/05/2010 | 1.7 0.0 | 85 127 34 ]| 65 90 39 |1002 1003 1002| 48 316 -76 |22.2 258 20.6] 67 360 1 3.6 126 0.0
09/05/2010 | 251 0.0)] 82 138 10| 69 93 49 |1000 1002 998 | 49 327 -69|22.1 239 205] 116 360 1 19 89 00
10/05/2010 | 1.6 | 06| 6.6 104 24| 74 88 60 |1000 1002 999 | 22 546 -70 |22.1 229 21.1] 83 360 1 25 120 0.0
11/05/2010 | 1.3 1 08 | 5.7 115 -0.7] 73 91 41 |1000 1002 999 28 410 -69 |21.0 229 19.2] 140 360 1 15 95 00
12/05/2010 | 141 38| 55 106 0.1] 77 94 53 |1001 1002 1000) 41 457 -144|21.5 249 19.6] 97 360 1 1.7 89 00
13/05/2010 | 1.1 | 46| 80 13.0 32} 74 94 5199 1000 990| 31 335 -76|20.7 22.3 19.9] 209 345 7 42 123 0.0
14/05/2010 | 2.1 | 0.8 |10.0 158 57 | 77 95 45]994 1000 990 | 43 414 -62|21.8 25.6 19.9] 255 360 1 20 89 00
15/05/2010 | 2.0 | 0.0 |10.0 16.1 4.2 | 67 91 42 |1000 1002 998 | 34 393 -68|22.8 25.0 21.3] 257 360 1 27 113 0.0
16/05/2010 | 24 | 0.0 |10.1 166 4.2} 70 91 45 ]1001 1006 998 | 31 408 -69 |22.8 25.7 21.2] 279 360 1 24 107 041
17/05/2010 | 231 0.0 | 109 175 48] 68 89 42 |1008 1011 1006) 22 319 -63 |23.2 25.2 215|225 360 1 20 56 00
18/05/2010 | 2.3 ] 1.2 |11.7 151 80 ] 77 89 63 |1010 1011 1009] 18 274 -51 |23.1 24.0 222|208 309 99 | 45 122 05
19/05/2010 | 2.1 | 0.8 |15.2 21.0 109 82 92 60 |1010 1013 1008| 38 493 -88 |23.6 27.2 219|222 357 96 | 28 118 0.0
20/05/2010 | 2.3 1 0.2 |18.2 23.8 13.7] 79 93 58 |1015 1016 1013] 42 319 -47 |26.4 32.7 23.8] 190 360 1 16 43 0.0
21/05/2010 | 20 ] 0.0 | 174 23.0 11.2] 74 93 51 |1015 1016 1014] 35 236 -52|27.8 32.1 254} 212 360 1 19 82 00
22/05/2010 | 25| 0.0 | 19.0 26.4 10.1|] 65 86 46 |1013 1014 1011| 33 279 -53 ]28.1 30.2 26.2] 168 360 1 11 51 00
23/05/2010 | 2.4 | 0.0 J19.7 27.7 11.7] 65 88 37 |1008 1011 1004| 37 280 -53 |28.6 319 26.8] 200 360 1 16 81 00
24/05/2010 | 3.7 1 0.0 | 143 202 9.7] 74 95 45 |1002 1004 1000} 38 458 -70 |27.4 30.1 24.7] 90 360 1 19 66 00
25/05/2010 | 231 00 105 156 47] 71 89 511|999 1001 998 45 312 -72|258 283 242 62 360 1 26 91 00
26/05/2010 | 211 0.0 J10.3 170 49 ] 63 87 32]|997 998 996 38 313 -76|24.6 28.0 23.1] 81 360 1 22 94 00
27/05/2010 | 2.7 1 04 |10.0 176 3.8] 67 89 35]996 997 994 22 306 -80 |23.7 252 22.6] 263 360 1 26 112 0.0
28/05/2010 | 29| 0.0 J105 155 47 | 71 93 47 | 997 999 995| 35 413 -66 |23.3 24.2 22.0] 232 360 3 26 92 01
29/05/2010 | 2.1 | 7.6 | 120 162 89 83 94 70| 990 995 986 | 45 570 -76]22.8 238 22.1] 150 360 1 24 113 0.0
30/05/2010 | 1.3 | 0.0 J 125 188 59 68 94 42 ] 999 1003 994 | 36 335 -62 235 256 22.0]241 360 1 18 74 00
31/05/2010 | 2.2 | 8.2 135 179 84| 57 91 41 |1003 1005 1000 30 340 -190)235 24.7 22.3] 180 360 1 35 136 0.0
Sum|Sum| Avg Max Min JAvg Max Min] Avg Max Min|Avg Max Min ] Avg Max Min ] Avg Max Min | Avg Max Min
Monthly 60.2]52.6]11.0 27.7 -0.7] 73 95 32 ]1003 1016 986 | 33 570 -190]23.3 32.7 18.8] 165 360 1 23 136 0.0
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South Dublin County Council Arthurstown Landfill

Date Evap| Rain |[Temp oC RH % Atm P (mb) NR (W/m2) Indoor Temp oC Wind Dir Wind Speed (m/s)

=
=]

(mm)|(mm)] Avg Max Min] Avg Max Min| Avg Max Min |JAvg Max Min] Avg Max Min | Avg Max Avg Max Min

01/06/2010] 3.1 | 16.8]14.1 21.1 86| 79 95 47 |1000 1004 997 ]| 54 478 -80] 243 26.6 226|245 360
02/06/2010] 2.5 | 0.0 154 23.0 98] 73 92 44 ]1006 1007 1004] 46 344 -60] 25.7 28.2 24.1|221 360
03/06/2010] 2.8 | 0.0 |16.3 21.3 9.3 63 85 43 |1005 1007 1002] 41 289 -65] 26.4 29.1 249|169 334
04/06/2010) 3.7 | 0.0 |17.4 219 13.2] 62 79 48 |1002 1003 1000] 36 269 -63 ] 26.0 289 244|196 352
05/06/2010] 3.8 | 0.0 |16.8 23.4 10.9] 68 88 46 |1002 1004 1001] 32 269 -50 ]| 25.7 271 245|247 360
06/06/2010] 2.6 | 11.8]13.6 17.2 11.3] 85 93 64 | 999 1001 997] 9 180 -50] 25.0 26.5 24.3|209 360
07/06/2010] 0.9 | 9.4 |13.4 16.8 11.9] 79 92 551991 998 985] 3 161 -62] 233 249 225|150 360
08/06/2010) 2.2 | 2.0 |13.4 16.2 11.8] 89 95 78 | 985 988 983 ] 48 313 -37 ] 227 237 221\ 72 360
09/06/2010] 1.1 | 0.2 |13.1 156 11.7] 87 94 76 | 991 997 987 ] 14 304 -33]23.0 236 226| 68 360
10/06/2010) 1.2 | 0.0 |12.3 16.6 87] 79 88 61 | 998 1000 996 | 26 272 -60| 22.8 264 21.6] 65 360
11/06/2010) 2.2 | 0.0 |12.8 211 59 77 94 55 ] 998 1001 997 | 17 311 -64| 239 273 223]205 360
12/06/2010f 2.0 | 0.0 |14.6 20.8 10.8] 63 79 43 J1003 1004 1001] 48 356 -37 | 25.0 26.7 23.7]233 360
13/06/2010) 3.0 | 6.0 |12.2 17.6 9.7] 84 93 56 |]1000 1003 997 | 25 481 -120| 249 26.1 24.1]227 360
14/06/2010) 1.9 | 0.0 123 17.3 7.2 78 92 57 J1007 1012 1002] 36 445 -62| 242 265 229|141 360
15/06/2010] 1.6 | 0.0 |14.6 21.7 6.3 66 88 42 |1014 1015 1012| 46 334 -63| 252 29.6 23.1] 133 360
16/06/2010) 2.3 | 0.0 |17.0 22.7 9.4 66 87 47 |1012 1015 1010] 38 320 -60| 26.6 27.8 251|186 360
17/06/2010) 1.9 | 0.0 |16.2 20.7 123} 78 92 62 |1009 1010 1008] 35 333 -54] 26.8 288 251|125 360
18/06/2010) 1.6 | 0.0 |15.6 20.5 11.0] 76 93 47 1007 1009 1005] 18 240 -75] 27.1 281 26.1 ] 150 360
19/06/2010) 1.9 | 0.0 |125 19.2 53] 68 89 42 |1006 1007 1005] 41 365 -72| 259 29.0 244|111 360
20/06/2010] 2.5 | 0.0 |14.7 235 4.7] 61 91 29 |1007 1008 1007] 44 267 -91] 258 29.9 23.8|192 360
21/06/2010] 2.8 | 0.0 |17.6 24.7 82] 59 88 25 |1006 1007 1005] 41 229 -78 ] 27.1 315 251|211 360
22/06/2010] 46 | 0.0 |16.8 22.1 11.1] 68 88 43 |1006 1007 1005] 39 300 -51] 27.1 29.1 257|214 357
23/06/2010] 3.8 | 0.0 |16.7 21.1 12.7] 75 88 55 ]1004 1006 1003] 17 327 -115] 26.0 26.9 25.2 | 225 357
24/06/2010] 3.0 | 0.0 |16.3 21.4 12.2] 71 91 51 J1004 1005 1003] 21 401 -49] 26.1 27.7 25.0| 234 360

20 87 0.0
18 64 00
33 106 0.0
32 97 03
16 71 0.0
1.1 50 0.0
33 115 0.0
24 81 0.0
33 126 0.0
38 11.0 0.0
1.8 106 0.0
20 80 0.0
24 114 0.0
1.7 73 0.0
1.3 59 00
11 42 00
16 70 0.0
15 75 00
20 97 0.0
13 638 0.0
23 89 0.0
33 96 01
34 102 0.3
20 70 0.0

PNRRPRRPRPPRPRRRPRRPRPRRPEPPEPRRPRPRPRLJIORR

25/06/2010f 2.4 | 0.0 |17.0 21.1 13.7] 73 82 51 J1002 1004 1000] 11 333 -73]| 25.7 269 250203 35 92] 25 79 0.2
26/06/2010) 2.9 | 0.0 |17.5 22.6 14.2] 69 87 41 | 999 1000 998 | 27 275 -57| 248 275 23.6]202 339 108] 47 136 0.9
27/06/2010] 4.8 | 0.4 |18.1 243 143] 64 88 32 ]1000 1002 998 | 40 372 -77 ]| 244 276 229|226 353 2 44 123 0.3
28/06/2010] 5.8 | 5.6 |16.0 18.8 13.1] 85 94 75 ]1001 1003 999 ] 19 267 -57 ] 242 26.0 233|213 360 1 42 131 0.2
29/06/2010) 1.7 | 2.2 |17.1 223 125] 73 96 44 ]1003 1005 1000] 54 418 -56] 248 26.7 234|240 360 1 15 69 0.0

30/06/2010] 2.4 | 0.0 |17.6 21.6 149] 70 84 56 |1000 1004 994 ] 28 283 -108] 25.7 26.4 25.1|204 317 103| 42 123 0.6

Sum|Sum]Avg Max Min]Avg Max Min] Avg Max Min JAvg Max Min|] Avg Max Min |Avg Max Min] Avg Max Min
Monthly 78.8]54.41153 247 47| 73 96 25 ]|1002 1015 983 | 32 481 -120| 252 315 216]184 360 1 25 136 0.0
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South Dublin County Council

Arthurstown Landfill

Date Evap |Rain |[Temp oC RH % Atm P (mb) NR (W/m2) Indoor Temp (0C) JWind Dir Wind Speed (m/s)
(mm)](mm)] Avg Max Min JAvg Max Min] Avg Max Min ] Avg Max Min | Avg Max Min | Avg Max Min | Avg Max Min

01/07/2010 36| 36 |176 226 147] 75 90 48 1989 994 987 | 41 439 -93 253 26.7 242|208 347 13| 65 175 12
02/07/2010 481 0.2 116.0 208 13.0] 72 87 522|991 997 988 26 304 -115|25.1 26.3 238|222 360 10 | 48 153 0.7
03/07/2010 37 ] 00 ]156 211 115) 67 84 43 |1001 1002 997| 36 348 -61]1249 263 236|227 360 1 39 116 0.7
04/07/2010 411 06 ]165 21.3 126 71 92 47| 998 1003 993 44 490 -78|24.7 26.2 235|246 360 3 6.3 19.2 05
05/07/2010 441 021143 203 99 ] 70 90 45 ]1007 1011 1003] 15 399 -120]24.7 26.0 233|261 360 1 26 126 0.2
06/07/2010 29 ] 0.0 139 171 10.0] 79 88 64 |1005 1011 998 | 22 261 -80 |239 25.7 227|207 328 100] 53 181 0.3
07/07/2010 241 10| 16.7 215 136 66 91 40 | 998 999 997| 45 339 -58 246 26.6 234|248 358 1 41 144 0.6
08/07/2010 42 1 26 142 179 122] 76 90 55]999 1000 998 2 168 -104|25.1 259 242|212 351 91|35 95 03
09/07/2010 251142]16.0 184 13.7| 8 94 71 | 997 998 995]| 17 327 -68|24.2 25.0 23.8] 201 358 1 34 147 01
10/07/2010 1.7 1104174 187 16.2| 88 92 82 ] 995 997 989| 4 283 -62|24.2 247 238|207 345 101| 49 147 11
11/07/2010 141 10 146 200 103) 71 91 46 | 997 1000 989] 40 387 -55]23.9 252 227 ] 251 359 1 33 142 0.0
12/07/2010 32 ] 0.0 |151 205 103] 71 88 46 | 998 1000 996| 24 388 -52]|24.0 251 229|124 360 1 14 55 00
13/07/2010 20 ] 54 ]1144 176 119)] 80 93 66 | 990 996 984 ] 17 319 -81|242 247 235|113 360 1 24 127 0.0
14/07/2010 15| 16 |16.3 199 124| 79 92 63979 984 977| 54 571 -121|246 27.8 234|149 360 1 36 123 0.0
15/07/2010 24 | 30 ]147 191 104 83 92 65979 982 977 35 495 -94|252 26.1 244 | 207 360 1 34 126 0.0
16/07/2010 21 | 256|135 186 9.6 | 80 95 541987 996 977]| 52 561 -92 243 257 232|274 360 1 35 131 0.2
17/07/2010 251 16 | 140 200 10.7] 75 87 451000 1003 996 | 39 537 -105]235 25.0 226|235 360 1 36 13.6 0.0
18/07/2010 35| 7.6 |16.7 19.7 13.8] 89 93 79 |1001 1002 999 | 15 242 -53|238 246 232|212 329 101] 54 140 14
19/07/2010 16 11041172 197 15.0] 85 92 70 | 998 1002 996 ] 22 525 -63|24.1 254 2341208 360 92| 48 142 0.7
20/07/2010 221 04 ]|164 218 132] 74 90 51993 996 989| 37 404 -98|243 266 23.0]199 360 1 22 71 00
21/07/2010 27| 56 | 143 183 1271 85 92 631988 991 0987| 13 422 -69|246 257 233|220 360 1 14 6.0 0.0
22/07/2010 12| 06 | 137 159 123| 89 94 781998 1004 991| 25 314 -35]24.1 249 231|104 360 1 1.7 7.6 0.0
23/07/2010 08 ] 00156 211 11.7] 74 93 45 ]1005 1006 1004] 42 348 -33|24.1 259 228|195 360 1 1.2 6.2 0.0
24/07/2010 19| 10| 16.3 235 13.2| 84 92 60 |1004 1006 1003] 22 356 -55]24.7 27.6 235|231 360 1 30 87 01
25/07/2010 28] 0.0 ]16.7 212 13.7] 86 92 76 J]1004 1004 1003] 16 252 -28|24.7 259 24.0] 261 360 1 24 84 0.2
26/07/2010 14 ] 04 1190 239 158| 83 95 65 |1003 1004 1002] 38 397 -43|25.6 272 244]271 360 1 30 95 04
27/07/2010 241 06 ]| 166 216 131 77 93 52 ]1002 1003 1001} 39 509 -64]26.3 29.1 2541269 360 1 29 93 02
28/07/2010 29 ] 0.2 |154 199 124) 78 92 58 |1003 1004 1002| 37 456 -46 |25.0 258 24.0]| 275 360 1 25 105 0.1
29/07/2010 22 ] 0.0 1153 20.0 12.8] 78 86 61 |1003 1004 1001} 15 261 -32|25.1 258 243|277 360 1 16 63 0.0
30/07/2010 17| 20| 164 19.7 139 86 92 79996 1001 994| 10 201 -64 |25.1 25.8 244|237 360 1 29 92 0.2
31/07/2010 13 ] 08 ]148 193 122 83 91 66 995 997 994| 36 510 -131|245 254 237262 360 1 27 122 0.0
Sum|Sum] Avg Max Min |Avg Max Min] Avg Max Min ]| Avg Max Min] Avg Max Min | Avyg Max Min] Avg Max Min

Monthly 78.2]100.6] 15.6 23.9 9.6 |78.7 95.4 39.7] 997 1011 977| 28 571 -131]24.6 29.1 226|220 360 1 34 192 0.0
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South Dublin County Council

Arthurstown Landfill

Date Evap] Rain|Temp oC RH % Atm P (mb) NR (W/m2) Indoor Temp (0C) |Wind Direction |Wind Speed (m/s)
(mm)[(mm)] Avg Max Min JAvg Max Min]Avg Max Min]Avg Max Min|] Avg Max Min | Avg Max Min| Avg Max Min

01/08/2010 | 1.9 ] 0.6 J 149 18.9 123| 81 91 64 ]|999 1002 997| 20 297 -98]24.6 254 237|247 360 1 1.3 55 0.0
02/08/2010 | 1.3 ] 0.2 | 139 179 8.8 ] 81 93 62 |1004 1005 1002 11 214 -61]|244 251 23.7]19% 360 1 13 49 00
03/08/2010 | 1.2 ] 28 1146 18.8 10.6|] 83 94 66 | 999 1002 996 26 295 -56]23.9 244 23.0| 258 360 1 26 84 03
04/08/2010 | 1.7 1 14.2|14.0 199 10.6] 81 95 53 |995 998 992 49 523 -88]| 243 273 229|241 360 1 26 126 0.0
05/08/2010 | 2.4 ] 0.0 } 151 21.0 11.7] 75 90 47 | 997 998 996| 28 380 -66] 249 26.3 237|257 360 1 26 89 03
06/08/2010 | 29 | 24 | 15.0 175 133 85 93 74 ]993 996 992] 24 480 -51|245 256 239228 359 23| 39 117 03
07/08/2010 | 1.6 | 1.2 | 15.3 19.7 13.4] 82 94 62 |1000 1006 994] 37 506 -137]24.1 250 234250 360 1 23 95 0.0
08/08/2010 | 1.9 | 0.0 | 15.8 215 12.1] 72 90 49 |1004 1007 1000] 33 342 -43]| 25.0 283 236|234 360 1 19 75 00
09/08/2010 | 2.4 | 0.8 ] 158 20.2 112 74 93 46 | 996 1000 994| 35 410 -66] 25.1 27.7 239|246 360 1 34 104 03
10/08/2010 | 3.2 | 0.0 | 144 222 10.2) 72 88 40 | 993 997 992| 20 366 -61]249 277 234|256 360 1 30 114 0.1
11/08/2010 | 3.8 | 0.0 14.1 19.7 9.2 ] 78 93 59 |999 1002 997| 12 292 -102] 24.7 26.3 23.3]| 248 360 1 20 101 0.0
12/08/2010 | 1.8 | 0.0 | 13.7 17,5 10.2] 79 92 65 |J1005 1008 1002} 8 209 -62] 239 252 232|254 360 1 24 94 0.0
13/08/2010 | 1.5 ] 0.0 | 13.8 199 114] 74 82 54 |1008 1008 1007} 12 285 -28| 23.7 25.2 228|253 360 1 21 73 0.0
14/08/2010 | 2.3 | 0.0 | 14.3 20.2 10.5] 73 87 52 |1007 1008 1006] 30 346 -68]24.1 26.7 229|131 360 1 18 7.7 00
17/08/2010 | 1.5 ]| 2.4 | 15.0 199 1251 80 95 50 |996 997 994| 37 455 -44|245 256 23.7|263 360 1 24 86 0.0
18/08/2010 | 25| 44 |13.8 19.6 11.3] 81 92 52991 994 989| 25 378 -174] 242 257 23.1|236 360 1 31 128 0.3
19/08/2010 | 2.7 | 22 146 180 11.3] 82 88 59 |989 992 985| 7 307 -59]233 241 225|195 302 66 | 41 136 0.8
20/08/2010 | 25 ] 26 |18.0 215 122] 75 91 50 | 990 997 985] 27 420 -66]| 246 27.6 235]234 360 5 50 151 0.6
21/08/2010 | 3.8 ] 0.0 J 153 205 121} 75 85 59 ]998 999 997| 4 302 -92]242 254 231|231 360 1 33 93 04
22/08/2010 | 2.7 | 5.2 | 151 214 119] 78 92 49 |996 999 989| 15 295 -119] 24.0 256 23.0]218 360 1 28 81 0.0
23/08/2010 | 2.9 |1 17.8]13.2 17.6 104 8 95 55 ]985 989 983| 28 488 -97] 244 263 235|248 360 1 28 153 0.0
24/08/2010 | 2.1 ] 3.8 125 17.8 10.0] 84 91 69 |991 998 987| 8 482 -81]232 244 221]254 360 1 36 168 0.1
25/08/2010 | 1.8 ] 0.0 J 120 178 7.2 | 80 93 52 ]996 998 994| 27 465 -70]23.0 249 219|122 360 1 20 81 0.0
26/08/2010 | 1.9 1 0.0 122 181 7.7 ] 82 94 58 |994 994 993| 20 342 -64]23.7 272 222] 84 360 1 17 89 00
27/08/2010 | 1.6 | 0.0 J 130 198 7.6 | 76 94 43 |1000 1005 994] 21 305 -56] 23.9 253 226|226 360 1 14 9.0 0.0
28/08/2010 | 2.0 ] 0.0 |13.1 189 8.1 ] 78 93 57 |1006 1007 1005) 11 372 -97|23.7 247 225]265 360 1 29 112 0.2
29/08/2010 | 2.2 | 22 |12.7 170 6.2 ] 73 92 40 ]J1006 1010 1003] 24 443 -68]23.6 264 22.4] 201 360 1 28 119 0.0
30/08/2010 | 2.7 ] 0.0 | 105 19.0 2.6 | 75 92 47 |1011 1012 1010} 14 236 -70]| 234 269 21.2]148 360 1 14 58 00
31/08/2010 | 1.7 | 0.0 J12.7 20.2 5.1 | 72 91 45 ]1009 10111007} 6 154 -61]23.8 256 223|195 359 3 1.8 6.2 0.0
Sum]Sum| Avg Max Min ]JAvg Max Min]Avg Max Min]Avg Max Min] Avg Max Min | Avg Max Min| Avg Max Min

Monthly ]164.4]62.8]114.1 222 26| 78 95 40999 1012 983| 21 523 -174] 241 283 212|221 360 1 26 168 0.0
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South Dublin County Council

Arthurstown Landfill

Date Evap |Rain |Temp oC RH % Atm P (mb) NR (W/m2) Indoor Temp oC Wind Dir Wind Speed (m/s)
(mm)] (mm)] Avg Max Min |Avg Max Min ] Avg Max Min|Avg Max Min] Avg Max Min |Avg Max Min| Avg Max Min

01/09/2010 22 1 00 | 149 197 97 | 67 81 45 ]|1005 1007 1003} 9 194 -59| 241 265 226|165 324 8| 30 78 0.0
02/09/2010 32 ] 00 | 163 223 10.0] 58 86 34 |1004 1005 1003] 8 188 -69| 25.0 283 228|163 360 1 27 70 0.0
03/09/2010 39 ] 00 | 154 218 89 ] 69 83 37 |1003 1005 1001} 8 173 -65| 254 280 235|180 360 1 19 88 00
04/09/2010 29 | 00 | 16.0 180 14.1| 80 93 68 |1001 1002 1000 -5 171 -119] 245 26.2 239194 360 1 27 98 0.0
05/09/2010 15 ] 00 ] 162 179 143| 84 90 77 |996 1001 989 13 245 -97| 234 238 229166 359 1 | 43 193 00
06/09/2010 16 | 00 | 149 170 130 89 96 78 | 984 989 979 -35 91 -116] 226 229 221]165 360 1 50 204 0.0
07/09/2010 1.3 ] 00 ] 134 16.7 122| 8 94 71 ]980 983 979|] 3 342 -78]| 228 240 218211 35 80| 33 79 03
08/09/2010 14 ] 00 ] 149 190 123| 81 91 64 ]98 992 982| 7 316 -96| 23.3 258 218216 359 1 32 101 0.2
09/09/2010 20| 00 | 150 194 124 82 93 59 | 997 999 992] 19 301 -94| 243 260 231|225 357 76| 34 143 03
10/09/2010 24 ] 00 | 175 203 152 87 93 75994 996 992| 8 393 53] 246 259 238221 360 1| 39 131 0.0
11/09/2010 17 ] 08 | 141 195 102 | 87 94 63 | 996 1003 992| 9 414 -126] 244 253 236|242 360 1 26 120 0.1
12/09/2010 19 ] 04 ]128 186 89 | 84 95 56 |1008 1010 1003| 16 316 -60| 23.2 242 2221241 360 1 26 87 0.2
13/09/2010 20 | 104 ]| 156 194 125)| 89 94 82 |1003 1009 1000 O 72 -51] 229 238 221]235 360 2 53 164 1.0
14/09/2010 13 ]|]156] 145 174 95| 81 94 56 |998 1000 996 13 276 -124] 23.8 253 23.0]250 360 1 | 47 164 04
15/09/2010 26 | 00 121 166 91 | 80 90 67 | 997 999 995| 1 241 66| 224 235 214]258 360 1| 3.7 13.0 04
16/09/2010 18 1.0 | 121 177 95 | 82 93 52 |999 1002 998| 14 257 -93| 225 241 216226 360 1 18 88 00
17/09/2010 17 ] 00| 97 152 55 | 81 94 54 |1004 1006 1002] 3 341 -67 | 225 235 21.4]1239 360 1 14 83 00
18/09/2010 1.2 | 54 1105 132 55| 8 93 73 |1002 1006 998 0 229 -54| 20.9 224 204217 343 7 35 112 0.7
19/09/2010 1.1 | 166 13.7 173 124| 90 94 83994 998 991| -2 140 -53| 20.6 214 20.1]226 360 3 38 101 04
20/09/2010 10] 02 ] 152 199 128 83 93 65995 998 991| 6 268 -59| 21.7 23.8 205230 360 2 34 112 0.2
21/09/2010 21| 00 | 156 184 131 | 77 87 61 | 999 999 998| 6 232 -53| 229 240 219|202 297 108| 46 13.7 0.6
22/09/2010 27 | 456|159 195 133 8 96 69 | 994 998 990| 15 255 -62| 23.3 246 226|209 359 1| 47 127 04
23/09/2010 20 | 1081 129 170 109 94 96 79 | 989 992 988| 7 256 -49] 234 241 229224 360 1 22 95 01
24/09/2010 08 ]| 00 | 100 143 421 ) 77 94 50| 999 1004 992 9 297 -66| 220 232 211|115 360 1 20 94 00
25/09/2010 16 | 00 ] 80 120 29 | 76 90 59 |1006 1007 1004 1 260 -60| 20.2 215 195143 360 1 12 76 00
26/09/2010 08 ] 00| 98 156 6.8 | 69 80 51 |1003 1006 1001} 10 162 -46| 20.1 216 19.1]|186 360 1 10 54 00
27/09/2010 12 ] 00 103 182 42 | 74 91 52999 1001 998] -12 150 -67| 25.0 29.1 188|171 360 1 22 54 00
28/09/2010 20| 26 | 127 165 6.8 ] 83 94 67 ]|997 999 996| -12 147 -89 | 256 26.8 24.7|186 360 2 28 107 0.0
29/09/2010 14 | 16 | 122 187 81 | 84 95 56 |997 998 995| 14 326 -56| 25.9 275 248242 360 1 18 64 01
30/09/2010 1.7 ] 00 ] 120 155 9.0 | 81 89 64 ]|993 998 984| -8 192 -83| 25.3 26.7 24.1]200 277 131] 41 118 0.7
Sum | Sum ] Avg Max Min |Avg Max Min]Avg Max Min]Avg Max Min] Avg Max Min JAvg Max Min| Avg Max Min

Monthly 55.1 | 111.0] 135 223 29 81 96 34 ]997 1010 979 4 414 -126] 23.3 291 1881205 360 1 31 204 0.0
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South Dublin County Council

Arthurstown Landfill

Date Evap|Rain|Temp oC RH % Atm Pr (mb) NR (W/m2) Indoor Temp oC |Wind Dir Wind Speed (m/s)
(mm)l(mm)] Avg Max Min] Avg Max Min| Avg Max Min|J Avg Max Min] Avg Max Min| Avg Max Min] Avg Max Min
01/10/2010| 19| 26 |13.3 16.0 95| 76 91 54 | 979 984 974]| -5 294 -107| 25.4 26.6 24.6] 228 358 5 44 127 0.7
02/10/2010| 25| 1.0]|122 143 97| 77 85 70 ]981 983 977] -13 138 -82]240 254 235] 206 287 108] 5.3 13.6 0.9
03/10/2010| 1.9 0.2 124 171 97| 80 91 58 |977 982 974]| -5 248 -63|24.2 26.0 23.1] 226 360 5 27 77 03
04/10/2010| 1.9 0.2 ]119 155 86 ] 81 91 63 |978 982 973] -15 162 -82]24.4 258 23.4] 213 342 96 53 203 1.2
05/10/2010| 2.1 | 0.4 | 12.3 154 10.3| 73 85 51 | 977 980 974 -12 138 -138| 245 264 232|220 350 96 | 52 16.1 05
06/10/2010) 29| 0.6 J11.4 159 78| 76 86 59 |984 993 979] -18 197 -98]|24.3 26.0 23.1]| 222 357 9 41 133 038
07/10/2010| 2.2 | 0.0 | 13.8 16.7 11.0] 74 86 58 | 995 997 993 -12 112 -73|24.5 26.3 233|180 293 53 | 55 157 1.2
08/10/2010| 2.8 | 0.0 |16.5 19.0 135] 81 89 72 | 995 997 992 -2 146 -73|24.8 26.2 23.8] 153 226 83| 73 175 23
09/10/2010| 2.4 | 0.0 ] 15.1 18.0 12.6] 81 89 70 | 998 999 997] 0O 182 -59|25.1 26.1 24.4] 100 360 1 39 124 0.0
10/10/2010| 2.0 | 0.0 J12.7 13.8 12.0] 86 90 82 | 999 1003 997 -14 55 -71]123.8 247 232] 8 360 1 3.1 103 0.0
11/10/2010| 0.9 ]| 0.0 J12.3 159 9.7] 79 93 58 |1005 1007 1003] -31 125 -109| 23.7 25.7 224] 83 360 1 3.0 120 0.0
12/10/2010| 1.8 0.0 9.8 154 36| 8 95 67 |1007 1007 1006] -18 131 -87]23.6 256 21.6|] 94 360 1 1.8 71 0.0
13/10/2010| 1.0| 0.0 | 88 102 4.7] 93 95 90 |1007 1008 1006] -8 52 -60|229 239 222] 79 360 1 11 7.0 00
14/10/2010] 0.2 0.0 9.3 11.1 8.1| 83 93 73 |1008 1009 1007} O 47 -16]23.3 23.7 23.0] 99 360 1 09 53 00
15/10/2010| 0.4 | 0.0 J10.1 144 6.4] 8 94 71 |1007 1009 1005] -5 141 -56|23.0 239 22.1] 193 360 1 13 71 00
16/10/2010] 0.7 ] 0.0 8.0 144 38| 83 96 50 |1009 1011 1006] -13 206 -57]22.8 241 21.9] 122 360 1 11 59 0.0
17/10/2010] 09| 00| 83 128 2.6 84 93 69 |1009 1012 1007} -10 114 -71|21.4 228 205] 214 359 2 26 82 00
18/10/2010) 1.0 0.4 J105 131 8.7 | 84 92 72 |1004 1007 1000} -5 85 -51]|21.7 22.6 21.0] 258 360 1 3.0 104 04
19/10/2010) 1.1 | 18| 76 119 23] 8 94 68 |1000 1004 998] -13 139 -109| 22.1 23.4 210|232 360 1 23 105 0.0
20/10/20101 09| 0.2 ] 46 104 -0.6] 79 96 52 1007 1009 1004] -11 190 -114]21.7 235 20.5] 224 360 1 1.7 7.3 0.0
21/10/2010| 1.0 00) 76 121 39| 80 92 65 J1006 1007 1004f -10 120 -54]20.7 216 19.7| 228 360 11 | 3.0 8.0 04
22/10/2010) 1.2 | 40 85 11.3 59| 8 92 73 ] 996 1004 989] -21 69 -61]20.2 21.0 196 222 360 1 43 132 0.3
23/10/2010) 1.1 | 1.2} 7.2 117 54|89 95 70990 996 987| -3 213 -56|20.3 21.7 19.7] 207 360 1 17 86 00
24/10/20101 0.7 0.2] 3.9 115 -1.7] 83 95 56 ]|1004 1011 996] -18 130 -102]19.8 21.5 185] 143 360 1 10 7.2 0.0
25/10/2010) 0.7 0.0} 6.7 108 0.1 ]| 74 93 58 J1009 1011 1002} -20 78 -81]19.1 20.3 18.2| 186 311 84 | 47 168 0.0
26/10/2010| 1.6 | 5.2 ]13.4 17.0 98] 88 94 75996 1002 991 -10 124 -89]21.3 243 19.1| 217 347 35 6.8 195 15
27/10/2010| 1.7 | 44 ]10.8 135 9.0]| 83 93 71 J994 996 992| -30 127 -73|235 242 228|225 349 68 | 46 117 0.7
28/10/2010) 1.4 | 1.0 J11.0 146 73| 8 89 781989 993 979]-19 94 -68]22.2 231 216212 301 108]) 6.7 236 1.3
29/10/2010| 1.5 |26.0]10.1 146 66| 91 96 80 | 972 980 965]|-27 30 -69]|226 233 22.1]226 360 1 5.1 208 0.0
30/10/2010) 1.0 0.0 82 122 57| 8 91 70 ]976 978 973]-29 79 -68]|215 226 20.7] 188 306 30| 34 96 00
Sum]Sum] Avg Max Min]|Avg Max Min]Avg Max Min|Avg Max Min| Avg Max Min | Avg Max Min | Avg Max Min

Monthly ]|43.5]49.4]10.3 19.0 -1.7] 82 96 50 | 995 1012 965] -13 294 -138| 22.7 26.6 18.2] 183 360 1 3.6 236 0.0
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South Dublin County Council Arthurstown Landfill

Date Evap| Rain |[Temp oC RH % Atm Pr (mb) NR (W/m2) Indoor Temp oC Wind Dir Wind Speed (m/s)

(mm)] (mm)] Avg Max Min|Avg Max Min|] Avg Max Min |JAvg Max MinJAvg Max Min Avg Max Min]JAvg Max Min

02/11/2010| 1.2 | 148 J10.6 123 93| 88 93 83| 987 989 983]|-25 15 -64| 229 235 224237 359 2 54 165 0.8
03/11/2010| 09 | 44 103 142 81| 90 94 85| 992 993 988]-13 53 -73| 236 248 227]225 360 2 35 133 0.0
04/11/2010 | 0.7 | 13.6 | 14.4 15.1 12.0] 92 94 90| 994 999 991|-10 28 -40| 244 247 242]241 352 5 59 148 1.2
05/11/2010) 0.7 | 3.2 | 9.7 121 81| 88 93 82 ]1002 1003 999|-21 25 -60) 22.7 241 216|238 358 37| 29 121 0.0
06/11/2010| 0.7 | 6.2 | 54 81 25| 94 96 89 |1001 1004 997 | -9 142 62| 204 216 19.2]224 360 1 1.8 13.0 0.
07/11/2010| 0.2 | 13.01 39 58 18|91 96 76| 990 999 960|-16 79 -84| 183 194 164]205 360 1 41 229 0.0
08/11/2010| 0.7 | 138} 58 75 38| 90 95 82 ] 951 960 947]-21 93 -133] 173 199 156164 360 1 33 267 0.0
09/11/2010| 05| 206 6.0 9.0 05| 85 93 74| 969 982 953]-29 261 -94| 209 221 199] 81 360 1 39 187 0.0
10/11/2010| 0.9 | 06 | 28 80 -22] 85 96 69| 984 986 977]-21 104 -78] 20.6 223 19.6 | 206 360 1 31 128 0.0

12/11/2010| 15 0.2 | 77 91 57]82 90 71] 973 975 968]|-28 89 -82]21.2 217 210|247 359 2 45 196 038
13/11/2010| 11| 30 |51 75 368 91 73| 974 975 972|-22 59 -67]20.7 212 201|214 325 99| 3.6 96 0.9
14/11/2010| 0.8 | 0.0 | 35 75 06 87 94 71] 979 988 973]|-30 109 -66] 209 232 19.7]211 360 83| 1.9 59 00
15/11/2010 | 0.5 ] 00 |48 84 16]84 90 75] 995 1002 988]-32 124 -69] 21.0 225 198|208 348 5 2.6 70 03
16/11/2010| 0.7 | 08 | 76 99 3.7] 76 85 66| 996 1002 983]-28 32 -120] 20.8 21.3 20.4 | 191 277 108|] 6.1 19.1 13
17/11/2010| 1.6 | 104 | 9.2 104 73] 78 91 64| 977 983 976]|-48 30 -133] 20.3 21.0 198|185 281 97| 76 269 1.0
18/11/2010| 1.7 | 0.2 | 83 102 54| 84 88 77 ] 980 988 975]|-28 86 -70] 20.7 226 19.7]|213 326 93| 51 143 0.7
19/11/2010| 1.1 | 00 | 7.3 11.0 45] 81 86 67 ] 992 995 988]|-34 21 -73] 224 242 215|163 360 2.6 69 0.0
20/11/2010) 11| 0.0 J 72 88 38| 87 94 83| 998 1001 995]-15 31 -73| 214 220 20.7] 72 360 2.0 82 00
21/11/2010) 04| 3.0 |39 64 06] 89 93 74 ]1001 1001 1000)-20 70 -64| 19.7 20.8 19.0] 69 360 1.8 93 0.0
22/11/2010) 05| 7.8 | 3.1 6.2 -02] 93 95 92| 999 1000 997 -7 73 -58| 204 24.0 174 ] 101 360 0.8 6.1 0.0
23/11/2010) 0.1 | 04 |39 7.1 24] 94 96 91]|1000 1001 999 |-10 138 -57| 24.7 26.2 23.1] 147 360 0.8 57 0.0
24/11/2010) 0.1 | 0.0 J 24 57 -15]193 96 86| 998 1000 998 |-21 71 -95| 228 239 21.8]200 360 0.9 59 00
25/11/2010) 0.1 | 2.0 J 0.2 43 -3.7] 88 95 65 |1000 1001 998 |-23 87 -66| 20.6 225 19.0] 180 360 14 7.7 00
26/11/2010) 0.4 | 0.2 ] 1.3 42 -19] 90 95 78] 994 998 991]-20 97 -66| 20.7 22.1 19.7 ] 257 360 1.8 86 0.0
27/11/2010) 0.3 | 1.2 J-08 28 -29] 86 95 65| 993 995 991]-28 174 -200] 21.0 22.7 204 ] 159 360 14 132 0.0
28/11/2010) 0.4 | 0.0 |43 -15 -66] 94 96 91| 991 994 990|-11 27 -79| 205 21.6 19.8] 172 360 0.9 44 0.0
29/11/2010) 0.1 | 0.2 J-31 0.7 -79] 95 97 93] 998 1001 994]-18 81 -199| 19.9 21.8 185 ] 103 360 0.7 7.0 0.0
30/11/2010| 0.0 | 86 |-0.3 2.7 -28]| 90 96 72 ]1002 1003 1000] -30 97 -200] 21.0 22.0 20.3] 117 360 25 136 0.0

PRRPRPRRPRRPRRRERR

Sum|] Sum | Avg Max Min|Avg Max Min] Avg Max Min |JAvg Max Min] Avg Max Min | Avg Max Min|] Avg Max Min
Monthly 19.0]128.2) 48 151 -79]| 88 97 64| 990 1004 947 ]-22 261 -200] 21.1 26.2 156|180 360 1 3.0 269 0.0
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Date Evap] Rain |[Temp oC RH% Atm Pr (mb) NR (W/m2) Indoor Temp oC Wind Dir Wind Speed (m/s)
(mm)](mm)] Avg Max Min | Avg Max Min | Avg Max Min] Avg Max Min] Avg Max Min J Avg Max Min| Avg Max Min

01/12/2010y 04y 00| -27 -0.7 -71] 93 96 79 J1000 1002 998| -12 18 -78 ] 202 208 196 ] 97 360 1 13 77 0.0
02/12/2010f 0.2 | 0.0 | -3.3 -0.3 -90] 94 96 92 J1000 1001 999| -3 277 -150] 20.1 204 19.7]134 360 1 08 6.0 00
03/12/2010f 0.1 | 0.0 | -27 1.1 -11.0] 90 97 69 ] 992 1000 986 -37 73 -200| 194 208 185|204 305 108} 3.7 115 0.5
04/12/2010| 05 | 138] 0.8 26 -1.2] 94 96 91 | 987 991 985] -6 18 -58 | 222 23.1 208202 360 1 14 74 00
05/12/2010f 0.1 | 0.2 | -14 -06 -28] 97 97 96 J 991 992 990| -4 26 -39 228 232 226223 360 2 14 43 0.0
06/12/2010§ 0.1 f 0.0 | -3.1 15 -96] 90 97 75986 990 984] -33 1 -116] 22.7 247 21.8]208 360 1 19 6.7 0.0
07/12/2010f 0.3 | 40| -10 19 -76] 92 95 83 J990 996 986 -28 11 -200] 22.8 236 223122 360 1 12 124 0.0
08/12/2010f 0.1 | 0.2 | -6.8 -1.6 -105] 93 97 88 J1004 1013 996 -31 -1 -61| 235 256 225196 360 2 14 40 0.0
09/12/2010f 0.1 | 34| 0.8 34 -50] 92 96 85 ]1017 1018 1013} -2 26 -99| 234 246 225|214 356 14| 23 64 0.0
10/12/2010] 0.3 | 06 | 3.7 49 24| 95 96 93 |1018 1019 1016] 11 39 -12| 239 247 221220 336 83| 21 50 00
11/12/2010] 0.2 | 14| 3.0 48 -01| 96 97 95 ]|1013 1016 1009| 7 58 -47] 199 221 183201 33 80| 12 37 0.0
12/12/2010 0.1 0.2 | 32 6.7 -02| 8 97 73 |1009 1010 1008] -36 48 -82] 179 199 165121 360 1 16 74 0.0
13/12/2010] 04 00| 30 55 -18| 78 93 68 |1012 1016 1010f -21 28 -69 ] 20.1 220 192153 350 1 17 71 0.0
14/12/2010] 051 00| 22 50 -11] 86 94 71 |1021 1025 1016| -12 48 -57| 211 22,6 20.0] 143 360 1 06 27 00
15/12/2010] 0.2 ] 06 | 23 38 06 ] 94 96 92 |1024 1026 1017| 1 47 -34] 210 216 204233 360 1 09 52 00
16/12/2010] 0.1 ] 16 | 3.0 66 -26] 8 95 77 |1001 1017 994| -22 270 -71| 212 222 201 ]254 360 1 34 154 0.2
17/12/2010] 06 | 00 | -5 00 -29| 93 95 89 |98 994 976| -17 92 -65] 193 204 179276 360 1 27 91 0.2
18/12/2010 0.2 | 00 | -32 -0.7 -73| 92 9 838|976 978 975]| -20 17 -65] 20.7 215 194|247 360 1 16 78 0.0
19/12/20101 0.1 | 04 | -22 27 -73| 81 93 62 ]|980 983 978| -41 34 -137] 196 215 185]108 360 1 11 48 0.0
20/12/2010§ 0.3 J 00| 44 -02 -76] 92 95 84 |98 988 983 -30 16 -57] 208 219 199176 360 1 05 36 00
21/12/2010§ 00 | 0.0 | -6.4 -0.8 -11.1] 94 97 91 ] 988 990 988 -1 105 -35]| 214 221 208194 360 1 06 32 00
22/12/2010f 0.0 | 0.0 | -6.3 -1.0 -11.7] 94 97 90 J 995 999 990| 6 292 -57 | 218 232 210177 360 1 06 34 00
23/12/2010f 0.1 | 0.2 | -5.2 -0.1 -11.0] 95 97 91 J1002 1006 999] O 312 -189] 21.7 225 209192 360 1 04 29 00
24/12/2010f 00 f 0.0 | -79 -29 -12.8] 93 97 90 J1009 1011 1006] 10 117 -45] 21.7 23.1 20419 360 1 12 34 00
25/12/2010f 0.1 | 0.0 | -5.8 0.5 -104] 93 97 82 J1012 1014 1011} 8 332 -147] 21.1 232 199|191 284 101}| 1.7 63 0.0
26/12/2010| 0.2 | 52| 38 52 00| 77 86 70 J1003 1011 994| -33 14 -200] 21.1 214 208|200 270 108]| 6.7 185 0.9
27/12/2010f 11| 66| 73 88 50)] 8 89 80 ]98 994 985 -18 21 -76| 21.7 23.0 208|197 279 125| 7.7 192 1.7
28/12/2010f 11 | 0.0 | 9.7 114 81| 87 92 81 | 990 995 985] -10 55 -53 | 239 246 229|212 277 131] 42 105 11
29/12/20104 0.9 | 0.0 | 92 102 7.6 ] 88 91 82 | 999 1004 995| -12 16 -52| 234 243 2241193 360 1 34 102 0.0
30/12/2010f 0.7 f 0.0 | 79 107 57 ] 92 95 85 J1007 1009 1004] -15 24 -63 ]| 21.8 223 208 96 360 1 16 85 0.0
31/12/20104 0.3 J 0.0 | 67 79 47] 80 94 70 J1011 1012 1009] -2 20 -13| 199 208 19.1| 138 332 12| 15 47 0.0
Sum| Sum|] Avg Max Min | Avg Max Min] Avg Max Min]Avg Max Min] Avg Max Min | Avg Max Min] Avg Max Min

Monthly 94 1]1384)] 01 114 -12.8}) 90 97 62 1000 1026 975] -13 332 -200] 214 256 16.5] 185 360 1 20 19.2 0.0
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APPENDIX 5.1

Discharge to Sewer Results for 2010
Quarterly Reports
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Page i ol &

ANALYSIS OF AGUEDLS SAMPLES.

Doty Samzkd 2610000

Diatw Received: 2090 2000

Dot Azafyels Commensed:20.70.2000

G Bl WS- X EL COVTIAERT00 0, 10-43047

o Fief ; Aultarslian

Catifieats b, LHOGEIET

Saml Wodaille Organks Compounds ugpl ++

Toacein O Ealance Tank

DTN and Al 1D FIFT1
Aty P 1.0
Bl - chilts v Byl et ] 1.0
Pronal wan 1.0
I.Cnbzroghensl gl =1.0
Benzy flcohol wgh =1.0
2-Matichenal s 1.0
35 & (Tl =10
I -camedirdphenad pail =10
Tz ghchborocthaeyimi (T-] | =10
7.4 Diztbzraphens] Pl R
1,7 4-Trichlciubussgo (= {0
Bl (T =10
4 Chbro-3-mariryphono (L) =10
I-Maiyhastthalime Pl 1o
syl pantading gl <0
E B Trichhorepteaol Hpl =0
£ 5 Trichiorogtaenol (0] =
.Chicroraphihalens pg L]
2-Mimanica ngpl i
1, &S OIS e T} <10
Dimiifrgd phitalabs ppl =
1,3 cindrotanzans Pl =18
Asansstil g et <10
L B-Distrolskeonn Hpl =0
1,2 Dintrateraans ] =10
| Mtmaning ppl L]
Armmsshithens gl <10
Cizaaroduras Hpl i
'+, 4 Cintraickeone npt <10
i ppt Ll
2,04 S-Talmesismphanc] ppt <10
7.3 5 5 Talmcnismphanc] Hpd =10
Tietindgtrhaleio upt <10
Fluarong Hot =10
+-Chioropheny! phenyi ether Hoh g
L Mimankna upt w10
Ciphemy 4 - Dinite-2 nt <10
A O 30 e (Y <10
H-Bromophengd phearsd athor ok =10
Haunchicntssroana 1.1 1.4
Folachioioelmil upt <10
Mrafariteens ol <10
Ariheacens ugt =14
Carbazmin niH <10
[4-n-butyiehhadaln poll 1.0
Biigl oyl prihakae Th i =10
Bis{2-eltyincryasier ugt a0
Fusmeitons Pl | =10
(e it | <10
Biizo]ajanthacene pgl =10
Chrysana ppi =10
Ci-reatyl phthakabe kel <1.0
Borzni ko wal =1.0
lmanifheoranther: pan =10
Fuzofajoynene gl =10
ladenall 2, 3-cipyrens wan 1.0
Citaraiahantheacens (£ 1.0
Iﬂm.lu{a'.l:':r!i#m (1] =1.0

Caneeralinns espressed 2 up (ppt)
unliess Slaned ofarsise

" w INAE feeredad Tasls  ++ = Subconramed Tesls  afa = kondhAl Accredind Tesis

Tha sbawas rasults relain only to the sample fested
This repor shokd rot be repeneraied escapt i el and wilts e coniim? ol T.E. Laborilerias L

T.F. Latarndnsms
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Fapzdof b

ANALYSIS OF AQUECUS SAMPLES.

Dot Eampled 26102010

Dane Riceived: 28102040

Diirke Aaakysn Commenoed 22103010

Cur R \WE-2BmEE COVMTIBMR010 1083347

‘our Ref : Arthurstores

Cerloaie Mo LM0RAT

Valatils Organic Campaunds  upll ++

Teample 10 T Halanes Tank
Duterminand Lab o ! #1871
ol VG wl | 100
1,1 Dechioroer yiene ] I <1
Methylena Chicridn il | <l
Trans-1,2-dichioeceiiylzne gl | Ly
1,1-dehlzreaihane ol =1
3, 2 F +1, vyl o upl <1
mmechkeamalhing ugl =1
Chizmimm upl | < i
1,1, 1-mchiroetane g | 51
1,1-0RInoprapens ugl L8 |
‘Carton bt gl <1
Soreeac ugl =1
1,2-dehlercathitn ugl =1
Trchicreaityane ugl | <
1. 2-dclorcprnics ugl | =1
bromomethane upl | <1
Bromedichinromethane ugl <1
i1 3 dichinmpeogane ugl | <1
Todwane ugl | <1
rans-1,3-dichierpropens ud | %1
1,2 cakncelhane wl | a1

[ Tetrachioncelhiglane ugl | =1
1.3-dicklesepreparns upt | <1
Dbomocheromettane upt | <1
1.2-dbmmosthaze upt | <1
Crborobaneeane ugl <1
11,1 Zleimchiomeitane ugr 1
Elhghanzane ugt LS|
mep-Xene ugt %1
a-Kykne ugr =1
Shyreni ughl =1
|Bromaren ugh { A
Isopesgyibenzann ugh | =1
Ercmabenzens ugfi { =1
1.2 Jdrchieopropans upil | <1
n-progyibenzens ugfl | i
2-chiorollusae ugh | =<1
1.3, 5 rmayibeizen e ughn =1
s-chioralsiuete ugil | =1
To-bdylarnang ugh | =1
12 rmateyibeizans wh | i0a
rac-putyianzane g =1
|p-scpropstolans g <1
1 2-gichinobanzens (=51 | =1
1 4-dichiarobenzene = <1
n-LebyiDEnizene g 1
| 2-Sehlorobenzene gl <1
| Z-cibreme-3-chieregopane gl | =1
1,2 4-Inchiomtsnmng gl | =1
Heznchiombutadane i | =1
Haphihasiers gl | =1
1,2 J-Inchinmbenzans w1 | =1

Concastralicns aepnissied A5 ugt |ppz)
unfess stated clherass

# z MAE Loorechied Tesle: -+ = Subsomiecied Tesd  nls = HoadRAS Accredied Tesis

Thi abawi resuks reme only io e sample memd.
This regert thoud sel be rageseraled eocept iy Il and wih (he consant of TE. Labanmisies L1d

TE. Laboratones
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pege 3ol 6

TellLab o

ANALYSIS OF AQUEDLS SAMFLE.

Cate Sampled 26.10.2010
Dafte Received: 28.10.2010

Date Analysis Commencad 26,10 2010

Qur Ref. W5-203208 COWT34851/2010, 1043347

Yoaur Rel @ Arhurstoes

Cenificale Mo. L2337
ample D Balance Tank
|DETERMINAND b 1D 21871
Alkalinity n'a 400
AMToNia as NH, nia 21
Asmmaoniacal Mitrogen n'a 1.7
Arsenic (ua) ++ 150
BO0 e 2E
Cadrmiurm (upf) n'a | =1
Chioride b | 2TES
Chirgmiurm (ugd) 12 | 513
GO0 nia 3230
Copper o <0.05
Cyanide n'a ooz
Fluaride s 25
Hjeldhal Mitrogen e | ar
Lead (ugf) . | 19
Magnesiim = [ 114
hEnganese = | 054
Marcury (ugi) ++ | =0.05
Mickel L | 057
Witrata a5 M n'a | 2733
Wilrile a5 N - | =5
artnophosphate 85 F [ 34
pH Ly 65
Seleniwm ugl) ++ | =3
|Sulphate " | 147
Suspanded Solids n'a | T
TOC n'a | Ba
ZinG o | Q&3
Faacal Coliforms {cfuli00mis) n'a =100
Tolal Coifarms (cful00mis) na 13

Concentrations are expressed as mgil (ppm)

unless olthenwise specfied

= = INAE Accredited Tasts

Tl diave Redies ey R R aTie atel
Thie repot should nat be regererated excest in full and with the consert of T.E, Laboratones Lid.

=+ = Subcontracied Tests  n'a = NHon-INAE Accredited Tesls

T.E. Laborstories

Arthurstown Landfill
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Page 5 af 5

TellLab &

ANALYSIS OF AQUEOUS SAMPLES.

Date Sampled:13.07.2010

Date Receved: 12,07.2010

Date Analysis Commenced:13.07.2010

Our Ref \WS-27568, COVIT09308/2010, 10-38753
Your Ref - Arthurstonm

Cerificate Mo, LNO11533

ORGANOCHLORINE PESTICIDES (ngfl) ++

Sample ID Balance Tank
Determinand Lab ID 89744
123 Trichlorabenzens 4+ <2000
124 TCE + <2000
135 Trichlorabenzense - <2000
Aldrin A+ <800
Endosulphan A ++ <B00
HCH - alpha 4 <F00
Endosulphan B ++ <800
HCH - beta ++ <500
Alpha-Chiordane ++ <RO0
Dhchlobenil ++ <400
Diialdrin ++ <B00
Endrin ++ =800
HCH - gamma ++ <500
Heptachlor Epoxide ++ <400
Hexachlorebenzensa +4 <400
Hexachlorobutadiene ++ <1400
Isadrin ++ <800
DOE {ap) 44 <00
DDE (pp) ++ <400
TDE {op) ++ =400
TDE (pp) 44 <400
DDT {op) ++ <400
DODT {pp) ++ =400
Tecnazene ++ | =2000
Gamma Chlordane ++ | <400
Triallate ++ | <2000
Trifluralin e | <E000

Concentrations expressed as ng/l
unless siated otherwise

= = |WAB Acerediled Tesls  ++ = Subconfracted Tests  nia = Non-INAB Accredited Tests

The above results relate only to the sample tested

This repart should not be regenerated except in full 2nd with the consent of T.E. Laboratories Lid,

T.E. Laboraiories

Arthurstown Landfill
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Fage & ol &
AMALYSIS OF AQUECUS 5AMFLES.
Diati Sarrpns 13,07 2000
Dt R 13073010
Daie Anahsis Commencod 1207, 7010
O Red. (WE-2T564, COWTOOI0ER00, 10-30703
Four Rl : Arhursizen
Carificale Mo L0532
Sarmi Veletds Orginic Comgeunds ugl 4
mple s | Heance Tan.
|
Cigtarminand ah | [TEETY
A g | <18
Eis|2-chizroetinijether g | <10
Fhenal ugil <10
2-Chiorzphencl upl <10
Eatyl Azonnl ug =10
2-du hrdphanst ug af
28 4-Weriwiphesol ug <10
24 -t meriyiphenol ul =10
Bis:idchioneethaggmethans upl <10
2 4-[ichioraphencl gl <40
1,2 A-Thehcrataraann ugl E3 1]
Maphitalone upd a1
T hiorg-3- e Pryipbaenol ug <18
Z-rrtminaphthalens g | <410
HaxuzHemsyslzpantgian up =40
J &4 8 Tiichbsoptused ugl =10
2.4 & Trichlorophenol (T} <18
Z-Ghoraraphhalens g =40
BT ugl L]
1, 4ot gl =10
Cirnrhy phitalato sl | 1
1, D=l robesngene gl <10
usil =10
| & B-Diairatshin ugil L3 ]
1, 2-Dandlrobaenain il LA -]
-Miroonisg gl | <10
e ugil i <4
Civemzniuan ugil =10
F4-Dindnocene g =10
gt ugh alg
2,34 5-Terachiroprenod ugn <10
2,050 T erachin: openol un <10
Disttwichihalaie ugh <10
Floorene ugn =10
- Criarophanyd pheny oo i Al
| |4 Hitroandine ugfl =10
' | Ciptasyiamined & Dinitro-2-metidphono ugdl =10
Frsbanring L] =10
4-Ererapheny phard eiter il | 10
Heocachionobenzene ELl | =10
Pariachicmphencl wh <10
Fhensmhimn gl =10
FAIATASENG e | 10
(Carbaraks o | w10
Chi-ni-bartyiphinalate wh | =1.0
By bty phihatale wt | <1.0
(LR S Lt gt =10
Flucranihars -t =1.0
Pyva =t 1.0
Barao{alamhincene el 1.0
Carysene wh =10
Li-n-ceyd philakile e <10
Bz st vl i 1.0
Esro{bifkoranhens e | =1.0
Barao{aipvene - | <1.0
Irdenz(l 3, 3-cdpymann o | =10
Cbsaruna, Mantivicers L | =10
vt phipyreons o i <1.0
|

ConcenTalions expressed as ugh |ppby
uniess sloted pthenwise

= m NAR Arceiding Tests  #+ = Subeonimcied Tesli i = Mo MATL Arcresitng Tesls

Tha abicwis pidals nelite ony 1o lhe anmpie bialed
Tris fEo Shouid NGB FEERenaling cezepd in full Ard with e corsent of T.E. Labaraianes Lid

TE. Lidsriadiniih

Arthurstown Landfill
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South Dublin County Council

Pape 3o 5
AHELYWSIS OF AQUECUE SAMPLES.
Crantes Sampleed 1307 2010
Dae Recosed 12,07 2010
Diate Aralgsts Commenoed: 1307 2010
Oior Rl \WE-27520, DOWTONANEZIND. 10-35703
our et : Arthurstown
Cerficate Mo, L10ME1L
Volstik Orgieic Compounds w3l ++
Al 10 Balanca Tank
(Db resinain d =1]x] 29744
Tednl VO upl =1
1,1 Cichioroethyens ugt LA
Methylene Cilonde ugt =1
Trans-1,2-dohbrcaihyiens upf =1
1,1-dchkneettane ugt <1
3, 2-dehlern i paai + S-diehmethyh upt <1
fimmectloromat=ans ugt <1
‘Chiorolorm ugh =1
1.1, 1ichiaohane ugf =1
1, t-dichkrapropene ugt =1
Carkan lilmeshiorida uplt =1
Hiesoen upl <
1.2-dchkreaitany i =<l
Trchicroeizydens ughtl =4
1,2-dchkcrapropane ugl =1
Citromomelhane ugh | <1
Sromodichioomelhane ughl { =1
cis- 1 3-dickkoropropens: ugt | <1
Tekang ugh { =1
ans-1, 3-thehlerepiopese ugh <1
1.1 Mnzhimeiana upll <1
Talmchicmeiyiene ughl -
1,3-dchicmpropans ughl =1
Citromochinromethane ugh =1
1,2-dbrmoettane uph =1
Chiciehenzene ugh <1
Ettybenzana upf | Ll
1,11, 2 1efrackkaoce thace ugh | o<
m+p-Kytenn ugh =1
o-yiene ugh =1
Styrene uph =1
Bromelom ugt <1
|lsepnepybenzena upt =1
i [Fr—— ugt Y
1.2 3-Inchiniomasans ugf oy
n-propehasens upt =4
2-chioecinhiens ugf =
1,3 Etnmeltfbernoens ugh =1
. chloeoiniene upf =1
Ten.buzdbenzene ugt <1
1,2 d-in=aifybesreis uph <1
T ugt =1
1 3dchibrobsanans uph o
F-isopeapyiclians ugt =1
i, &dichiombenzane ugh =1
n-butgbenzene ugh <1
1, 2cbchomobenzens uph =1
1. 2-dbomo-S-chierepmpics ugh =1
1.2 4-ichinmbanne ugh d |
Hesachiombatadens ugh =1
Haptihalene ugh <1
1,2 3 ks hioroibes e ne ugrt | =1

Concertralons are sxpressad as ugh ipph
unfess olherwise speciied.

=t = IWAE Accredied Tests  ++ = Subcontracted Tesis  mia = MoneIMAB Accredied Tests

The abaw seciults mbale Saly 42 the aesph lesied
This regor shoukd not ke mgenanied secap! n bl sod welh ha comiest of TE, Labataienies Lid

TE Laboraimes

Arthurstown Landfill

179

AER 2010 (MH April 2011)



South Dublin County Council

page 2 of &

TellLab &

ANALYSIS OF AGUECUS SAMPLE,

Date Sempled 13.07,.2010

Date Recaiwed: 13.07 2010

Data Analpsis Commencad:13.07.2010

Cur Ref \WS-27568, COVITOS3062010, 10-30783
Your Rel ; Arthursiown

Cerificats Mo. LA0/M1533

~ [Bample ID Balance Tank
DETERMIMAND Laly ID | BOTA4
T

Alkalinity nia 455
Ammonia as NH, n'a 1.8
Ammoniacal Mitrogen nia 15
Arsenic {ugil) ++ iz
[=lale} e 54
Cadmium (ugil} ol 0.a7
Chloride L 2685
Chromium (upn} sl 480
LoD nia 2956
Copper 3y =005
Cyanide nta Q.02
Flusride x | <05
Kjeldhal Milregan nia G2
Lead (ugh) : | BT
Magnesium - | 112
Manganese RE | 046
Marcury [Lgdl) ] =005
Micke| = 0.48
Mitrate as M na 2683
Mitris= a5 M o =030
Crihophosphats as F = 40
pH . .7
Salanium ugh) ++ =3
Sulphate = | 102
Suspended Solids nia | 340
TOC nia | B84
Zing = | 048
Faecal Coliforms {eful0mis) nfa | 34
Tata! Califerms {eful0mis) A =100

Concenlralions are exprassed as mgd {ppm)
unlass othanaise specified.

"= INAE Accresiled Tesls  ++ = Subcontracted Tests  nda = NondMAS Accredied Tests

The abeve results relate only 1o the sample tesled

This report should nol ke regenerated except in full and with the censent of T.E. Laboratories Lid,

T.E Laboratones

Arthurstown Landfill
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South Dublin County Council

Paga 6 of &

TelLab &

AMALYSIS OF AQUEOUS SAMPLES.

Date Sampled:27.04.2010

Cate Receivad: 27.04.2010

Date Analysis Commenced.27.04.2010

Qur Ref W3S-26984, COVGL03TR2010 & 10-37835
Your Ref : Arthurstown

Certficate Mo, L0022

Sample ID Balance Tank
Determinand Lab ID BROIE
123 Trichlorobenzene =120
124 TCB =120
135 Trichlorebenzens =120
Adrin =120
Endosulphan A =120
HCH - alpha =400
Endogulphan B =120
HCH - bela =40
Alphe-Chlardane =40
Dichlcbenil 244
Dieldrin <120
Endrin =120
HCH - gamma <40
Heptachlor Epoxide <4{
Hexachlorobenzana =40
Hexachlorobutadienes <40
Isodrin =120
DDE {op) <4()
DEE (pp) <40
TDE {(op) =40
TRE (pp =40
DOT (op) =40
OoT (pp) =40
Tecnazeng =200
Gamma Chiordane <400
Triallate =200
Triflurakin =200

Concentrations expressed as ng/l
unlees staled alhensize

** = |MAB Accredited Tests  ++ = Subconfractad Tesis  nda = Non-INAB Accredited Tesis

The above results relate anly to the sample tested

This report should not be regeneraled except in full 2nd with the consent of T.E. Labaratories Ltd

T.E. Lanoratories

Arthurstown Landfill
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South Dublin County Council

Page Sol &
ANALYEE OF AQUEDUS SAMPLES.
Dt Samphed 37 0 2010
D Recowad 27,04 2010
Data Arabyis Commencod:37 04 2010
Our Rl AS-2E088, COWEBIETERI0 & 10-37104
our Fad - Arthurstren
Carklioale Mo LTS
Ssmi Voliile Organiz Compousde ugll 4+
TEampie 1D Balance Task

Ceteeminand Lab D 25098
fniina ] <1.0
13- chioroa Lyl ber el <10
Faanol =] <10
2-Crlamphens| Tra] 1.0
Bency Alsohal (T=1] 1.0
2 Mayighenal = <10
28 & Methdptenl sl =10
24-dmettrdphenc 3l 10
B s{cichlarocthasymelane pal =10
2.4-Ticakarapheereal e =10
124 Trichlnoboenzene (r=4] =10
Haghihalzne et 10
A4 Cabaros 3meshyiphenal (=41 =10
2 Meiyinzphihalene e <10
Heseachineospriapsndpdiens el =1.0
24,5 Trchioropnenal sl 1.0
245 Trichiorophonol (=] =1.0
- Calamnashthabeng el =10
2:Mircaniine gl =10
1 A-dnifrobenzong ] =10
Dimeitnd phehalaic g =1.0
1 A-dnitrohenzene P
Acenapiityisng e
2 Lk oloiuares (L)
1.2.Nxtechenzene gl
3-hitrcuriing ]
Acenaphlbace gl
[ barciuran gl
2 A-Dimitoloiuarm g
4-Hiroptaenl gl
2 3.4, B-Tatrachizrephenc] gl
3,5 B-Talrachizrephinsd gl
Dhatrgpdr S pgil
Flcques il
|$-Chioreptony ptasyl athir wgil
é-tirrsaniina vl
Cepneimpla mines B-Durekes-2- i byl tasd [T
CERSINELEY it
4-B o optend Bl @it gl
HasaEhiorobarma (oL
sl e b g2 i e i
Plrruniiveme [l
|t e (21
Carhamin [
- EUE I Eod
Airyd bty ki (o

el -l byt ler Lol

st i e Lot

L] (1]

gt s [0

hryenen [5:1]

-regiiyl peltala ol

enzodifucramhens Lol
Benzodi|Mucrant b (i)
Benzoaimme [e]
Ingenn) 1.2 oF prEene Hp
Dienzia hlanivmnsn L]
Bencoighi|preien: [l

Conemnlrationy spsand s ugl (opk)
urlazy wated clhansan

== IMAE Acrredded Tests  +4 = Dubconiacied Tests  afn = MendMAE Accridies Tt
The asove raeufts relaie oniy bo the rampl tesied

T.E. Latarafes

Arthurstown Landfill
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South Dublin County Council

Fage4of 6

AMALYEIS OF ADLIFGLS SAMPLES.
Daie Sargisd: 2704 3010
Dot Maceimd: 27 04,2000
Daie Anafysis Commencect 37 04 3010
O Rl WES-22084. COVGRIOTAZ010 & 10-J7835
Yowr Rel - Armursican
Caflifate Mo, La0ass
Volalile Ceganic Compounds opll +

[Easegla ID Balanza Tank
Dabarrirand Lak D EA0SE
Tetal VO gl <1
1,1 Dichiroetyitne wil =4
Mty Chiomds il <1
Trans1 Z-dchinmeihyiene wil 1
1, 1-diekloreathira wgil <1
2.2t P B, 2-chchi FL g <1
Bromochioomaihans gl <1
Chbsefaim g <1
1.1, 1-nchicrceifane gl =1
Carbon betrachiende + 1, 1-Schicneprazene gl =]
Berzen il <1
1.2-dchlorcathane el Ll
Trichloroatryiene Wil <1
1, 2-dchlorcpmpana gl <1
Cioromomeihane i 1
Brofmedichiass hann wgil <1
w1 - enlropmpe e ugdl <1
Tolens ugll =1
irans-1,3-dekberepiopens gl =1
1.1 A-Inchiicarhans ugd <1
Tatmchicoeiyiens ugh -1
1,3-bchicropropane ugh 21
Memmachinmmathnss ugh <1
1 2-divomorhane ugh 1
Chinrobenrens ugt =1
Erhylbenzanns 11,1 2-Imtachiongathana ugh =1
m+p-Kylenes ugt =1
0-Xylene ugh =1
Stop s ugh =1
Bromolem ugh 1
Isopropyiberrene ugh =1
Bramohenmenn ugh <1
1.2 J«irchiopropans ugl =1
n-prasiberrenn ugt =1
2-shicmtniune ugl <1
1.3,5-imeivdbeszene ugl 1
J4-chic sl pluine ugl <1
Ter-trdyibenzene upl w1
1.2, &-iimetyd beazene ugl «1
suc-ul pltunanng upl <1
1.3-dichinrobenzens+pisopropyhiolaent ugl =1
1.4-dichinrobenzens ugl =1
n-atyibenzene ugl w1
1 2.dichleobenzens ugl =1
1.2-dbmma-d-champosans upl <1
1.2, L dnchlorchanz e ugl =1
Hecacnioiobul asme ugl <1
Maghitalene ugl 1
1.2, 3acrlocbeneens ugl =1

Conpanitatioes sxprassed as uph (pob)
unless sloned oherneise

** = INAR Arctecied Tesle 4+ = Sutconimded Tess  nla = NondlNAB Accredned Tesis

The sbove RsUES PeEne 0nly % 1 8 Haed
This repen shoutd rol be regenammied cocep in ful and with e consent ol TE. Lobarateres Lid

TE Litsialooms

Arthurstown Landfill
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South Dublin County Council Arthurstown Landfill

page 3ol 6

TelLab 4

ANALYSIS OF AQUEDUS SAMPLE.

Date Samgled:27 .04 2010

Date Recaived: 27.04 3010

Date Analysis Commenced:27.04.2010

Our Rel \WES-26884, COVEANATRZ010 & 10-37835
You Rel : Afhurstawn

Cartdicate Mo, LA O0G22

Eample 1D Balance Tank

IEETEHHIN&NEI |Lak 1D HH036
Alkalinity nfa 500
fmmaonia a5 MH; n'a 0.38
Ammonsicl Nilrpgen n'a 0.31
Arsenic ugll) ++ &5
BOD n'a G
Cadrriurn [Lgfl) n'a 1.2
Chigride o 2068
Chaarmium 2, D.3E
COD nia 1894
Copper i =003
Cyande nfa o0z
Fluaride s =g
Kielhal Mitrogen nla 45
Lead [ugil) nia 12
hMagnesism et 104
hangenese T 049
Mdarcury [ugil} 44 =008
Mickel e [HEA |
Mitrate 25 M rfa 2085
Mitrite a5 N = =3 04
Crhozhosphate & P = 2B
pH ne 1.8
Eelenivm (ugl) ++ =1
Sulphete | L 31
Suspandad Soligs nia 1652
TG nie BED
i = 0.25
Faacal Coliforms (cfu/20mis) n'a 4
Taotel Colifarms (eful20mis) nia =100

Concaniratans are exprassed a5 mgi (pam)
unless ctharwise spesifiied

*t = IMNAB Acoredited Teefs 44 = Subcoatracied Tests  nfa = Nor-INAE Accredded Tesls

The abowe resulls relale anly te the sample tesied
This report should not be I'E?EI'IE.'EIZEU BXCepl in full aind with 1ha consent of T.E. Laborataries Lid

T.E. Laboralarigs
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South Dublin County Council Arthurstown Landfill

FPage & of &

TellLab &

ANALYSIS OF AQUEQUS SAMPLES.

Date Sampled:05.01.2010

Date Recaived: 05.01.2010

Dale Analysis Commenced:05.07.2010

Our Ref WS-26176, COVEGZ545/2010,10-34350
Yaur Ref ! Arthursiown

Cerlificate No, LMQ0117

ORGANOCHLORINE PESTICIDES (ngil) ++

Sample D Balance Tank

|Determinand Lab ID B5638
123 Trichlcrobenzene =120
124 TCB =120
135 Trichlorobenzens =120
Aldrin <120
Endesulphan A =120
HCH - alpha =40
Endosulphan B <120
HCH - beta =40
Alpha-Chlordana =d0
Dichlobenil 654
Dlieldrin <120
Endrin <120
HCH - gamma =40
Hepiachlor Epoxide =40
Hexachlorobenzana =d0
Hexachlorobutadiens =40
|zadrin <120
DOE [op) =40
DOE [pp) =)
TODE (cp) =40
TDE (pp) =40
DOT {op) =40
DOT {pp) =40
Tecnazena <200
Gamma Chiardana =40
Triallate <200
Trifluralin <200

Concentrations expressed as ngl
unless stated atherwise

= |NAB Accredited Tests ++ = Subconiracied Tests  n/a = Non-INAE Accredited Teasis

The abowve results relate only 1o the sample tested
This report should not be reganerated except in full and with the consent of T.E. Laboratories Lid.

T.E. Laboratories

185 AER 2010 (MH April 2011)



South Dublin County Council

Pnga S of G
AMALYSS OF AQUECUS SAMPLES,
Cabe Samphed 26 .04. 20100
Cabe Recoked 15012010
Prate Analysis Commensest 05003010
ht Red AS-281 16, COWRAZEAEIN 0, 10-4 380
Wit Rl - Arthariteran
Canifizale Mo LAODIT
Semd Vohtile Organis Comgounds ugh +=
TSampie I Halance Tank
Cariermisand Lab D ESEIE
e A = Lk
i (oLl 0
[in{ 2-ctiamettyijethar pgn al iy
Frians i LE-]
§e-Chioeaphans Ul 0
Byl Alrohad Ha =
Z-MetfrAphencl min =10
T A- M thyiptenol Tul =10
& A-tirrarirpyna i w18
Bis-(dehiorcotheaymethane w3 of &
|&.4-Déchioraphenal w3l L]
1.2 A-Trichkorotanzers Han <18
Hap=iratene i =10
4L gt - rrua pgi L3N]
Mo ducatihiale el e
s bz i <t
2.4 5 Trichloroghenol il <10
245 Trichinsophangl L] =10
-G hioreraphfaens pai =10
oo w3 =i
1 4-thndrgbe reene Gl =0
Dirsarteyd phrltalatn &0l =10
1, - el rta e il w8
Acamapiigene mi 10
2. - Cardrobolgens el =0
1, 2-Dirilrt=afoars w3 il
S ircakee an =10
hens i <0
[ g <l i
3. 4-Cardrulchuene g =g
i Mrrochaesl s 5
2,346 Telrahinophenol (1] w1
2,35, 0-Terachiropharol o =0
Dielpipehatale (] <10
Fhumrene g =0
- hisraplvy plad @it w3 <15
4P anektn Bl al B
o T e sl <in
Az pbenzens i =10
4-Promopismyl phiamd sther wah =10
Hin bl e sl i g
Pemachivnspnenol (iU =10
Prisrasihmnn mn =10
Aritracatn g g
i araaoi (=] 1.0
Di-n-butyipsitakng g 0
Benzyl batd plvhalale (=L =10
Lz whphanydjesie W =
Il arehin =] 1 b
P (0] =10
Benzodajorihacone =g =10
Chrysrne wgn =10
D+--nchy phialaln W =10
Bene o iiucrsiinss (=0 i
Bz o Busran ene L] w1
Benzofajprene (5L =10
nconn] 1.2 21-cd| pyre e wgf =10
Drizams | I v ing (= L] w18
il L (=L =10

Concorintions sxpressed s up (oph)
unbaez sfated clersise

** = IWAE ACCredned Tesis  ++ = Suboonraced Tesls '3 = MosdNAE Accredned Tests
abowe resulis relale only @0 the sample fested
The repord shoskd rof be mpeneried scepd in el aned weh the corsent of TE Laboralonios Lid

T.E. Labaratoras

Arthurstown Landfill
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South Dublin County Council

TellLab o

ANALYSIS OF AQUEDUS SAMFLES.

Do Eaimpied 05.01. 2000

Date Rt 95 01 2010

Dita Analysim Commancad 28,01 2010

Cur Red W 526176, COVIBEIGALE0D,10-24 250
‘four Ref : Arhursiown

Confaate Bs L0S11T

Wolible Organkc Compounde wgl 44

Prge 4 4B

Elﬂﬂtﬂ- Ealance Tank

Dterminand Lk ID Asedn
Toial VOC's upl <1
1,1 Dichiotoethylene ugl %1
Mathylana Chicrda ugl =1
Trane-1, Z-dshkomgeipinne ugl =1
1. 1=Schioroemane upl =1
2, 2-shchiorompane+1 2. diohloroethylene upl <1
Bromachkzremehans ual %1
Chinroderes ugl =1
1. -ichmmethum ugl =
Cathan feractioede < 1 1-cichiompropene ugl <1
Denzane upl <1
I 2-ahiomemane ugl <1
Trichiomethylens upl <1
1, Z<Cichiomprogane upl <1
Dbomemeiane ugl W
Eeamodichieremethans ugl L
i6-1, 3-eh e pamng ual =1
Tousra ugl <1
ans- 1 Jsichnmpragene ugl =1
1.1, 2:Irchiqeoethone w1 <1
Tewachinrmethylane upl <1
1, 3-diChi0 1D opa e ual %1
Debomechlonomaans ugl W1
1 2-dizremosthane uzl =1
C:Haeokans e ugl <1
[ +4,1.9,2 ] ugl =1
mp-Ryiene ugl <1
oeX e (L) <1
|Etyrene gl <1
Eromoianm g 51
soprogyibenzene ] 1
Eremotsanzing s %1
1.3, S-tseklsrcprapmn vl =1
repreEyioEnzEnE gl <1
Z-chinmmicluene Ll <1
1,3,5Vimemylenzens gl %1
ook ne ol €1
vt | yloa i ol il =1
1.3 A-Vmethylssngane gl =1
snc-bitpbarzenn gl =1
1, Fdichkechanzete+ p-mopropytialiens gl <1
1.4dichkrcbenzene il =1
a-biityloanzers vgil <1
1, 2-dichkrobenzele vgil %1
1, 2-disrome-3-cHosepregans gl %1
1,2 A-¥ichierebisom vl %1
Hamacalerckutidians vl 1
Naphsaane vl =1
1.2 IFnchioobesrenn vl =

Goncanrations eapreesed as up® {pobl
unless siad cthersse

4 2 [NAB Arciedied Tesls ++ = Eubcaniracied Tesis

The s=ave nasuks ralate anly 13 the sample lested.
This regort shoud nnl e megenaraled socept it ful ard wih the cardent of TE. Labamion Lo

sfa = ManIMAB Accredied Tests

TE. La=anaios

Arthurstown Landfill
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South Dublin County Council Arthurstown Landfill

page 3 of &

TelLab o

ANALYEIS OF AQUEQUSE SAMPLE.

Dete Sampled:05.041.2010

Date Receved: 05.01.2010

Dale Analysis Commenoced-05.01.2010

Our Rel WS-281 76, COVIBE2545/ 2010, 10-34330
aur el Anhuretewn

Cerificale Mo L0017

Sampla ID Balance Tank
|DETERMINAND Labk ID 85638
Alkslinity nia B45
Ammonia as MNH4 n'a 0.B6
Arnraaiacl Milrogen nia 06T
Arsanic (L) 4 LS s note 1
oD nia 35
Cadriiurm {ugil) nia 1.0
Chlaride nia 2227
CHrarmium nia 040
[ ] nia 2370
Copper nia 0,05
Cyanide nia 003
Fluaride nia =25
Kiskihal Nilrogen nia 67
Lead [ual) na B2
MMagnesium nia 111
Manganase na 0.6
|'.1_Ef|:u|5r [uglly ++ L5 ese note 1
Mickel na 0.3
Mitrate: as M nE 2072
Mitnse @z M nia ar
Cirthophosphate as P na =B 18
sH n'a 72
Salenium {ugi] ++ L5 see note 1
Sulphale ne 239
Euspended Salids n'a g2
TOC nla | 47
Zir: nis 0.37
Faecal Coliforms {cful10mis) na =100
Tolal Cobforms (ofuld0mis) nia =100

Concentralions ane expressed as mal (ppen)
unless otheraisa specified.

"= |NAB Accrediled Tests  ++ = Subconfracted Tests  nfa = Mon-INAER Ascredited Tests

The above resulls relale anly o he sample lesies
This repor should not be regenersted excagt in full and with the sorsenl of TE Labosatones Lid

Maote 1 - Unable to analyse as the sample is reéacting with the sodium borohydride used In the method.

T.E. Laboratories
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South Dublin County Council

Page G of 6

TelLab o

ANALYSIS OF AQUEOUS SAMPLES.

Date Sampled:26.10.2010

Date Received: 28.10.2010

Date Analysis Commenced:26.10,2010

Qur Ref \WS-283288 COVIT34851/2010,10-43347
Your Ref ; Arthurstown

Cerificate No. L0237

ORGANOCHLORIME PESTICIDES (ngll} ++

Sar-nple D |  Balance Tank

|

|
Determinand Lab ID i 91971

|
123 Trichlorobenzene + | =100
124 TCB -+ | =100
135 Trichlorobenzene ++ | =100
Aldrin ++ =40
Endosulphan A ++ | =40
HCH - alpha +4 [ =30
Endosulphan B ++ | =40
HCH - beta ++ i <30
Alpha-Chlordane + | <40
Dichlobenil ++ | &40
Digldrin ++ | <40
Endrir a4 | <40
HCH - gamma ++ <30
Hepiachlor Epoxide ++ <20
Hexachlorobenzene T+ <20
Hexachlorobutadiens +4 <70
Isodrin ++ =40
DDE (op) ++ <20
DDE (pp) +4 <20
TOE [op) ++ =20
TDE (pp} ++ =20
DOT {op) ++ =20
DDT {po) o+ <20
Tecnazene ++ <0
Gamma Chlordans ++ =20
Triallate o <100
Triflurakn ++ =300

Concentralions expressed as ngll
unless stated othenwise

** = |NAB Accredited Tests  ++ = Subcontracted Tesls
The above resulls relate only to the sample tested

This report should not be regenerated except in full and with fhe consent of T.E. Laboratories Lid.

nia = Non-IMAB Accredited Tesis

T.E. Laborateries

Arthurstown Landfill
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South Dublin County Council Arthurstown Landfill

APPENDIX 6.1

Topographical Survey
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South Dublin County Council Arthurstown Landfill
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SOU%OSIBE"anb“n %ounty Council Arthurﬂt%wn Laqufill

ounty Councli urstown Landfill

APPENDIX 7.1

PRTR Returns for 2010
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South Dublin County Council

Environmental Protection Agency

Guidance to completing the PRTR workbook

AER Returns Workbook

Arthurstown Landfill

REFERENCE YEAR]

2010

1. FACILITY IDENTIFICATION

Parent Company Name

South Dublin County Council

Facility Name

Arthurstown Landfill

PRTR Identification Number

WO0004

Licence Number

\W0004-04

Waste or IPPC Classes of Activity
No.

class_name

35
3.1

34

3.6
3.7

isolated from one another and the environment.
Deposit on, in or under land (including landfill).

lagoons.

this Schedule.

Surface impoundment, including placement of liquid or sludge discards into pits, ponds or

Specially engineered landfill, including placement into lined discrete cells which are capped and

Biological treatment not referred to elsewhere in this Schedule which results in final compounds
or mixtures which are disposed of by means of any activity referred to in paragraphs 1. to 10. of

HHHHHHH AR

Address 1

Arthurstown

Address 2

Kill

Address 3

Co. Kildare

Address 4

Country|

Ireland

Coordinates of Location

-8.10013 54.5569

River Basin District

GBNIIENW

NACE Code

3821

Main Economic Activity

Treatment and disposal of non-hazardous waste

AER Returns Contact Name

John Smith (W0004)

AER Returns Contact Email Address

arthurstownlandfill@eircom.net

AER Returns Contact Position

Facility Manager

AER Returns Contact Telephone Number

045 877674

AER Returns Contact Mobile Phone Number

086 8371729 086 3860942

AER Returns Contact Fax Number

045 877849

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

User Feedback/Comments

Web Address

2. PRTR CLASS ACTIVITIES

Activity Number

Activity Name

5(d) Landfills
5(c) Installations for the disposal of non-hazardous waste
5(d) Landfills

3. SOLVENTS REGULATIONS (S.I. No. 543 of 20

02)

Is it applicable?

No

Have you been granted an exemption ?

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

Is the reduction scheme compliance route being
used ?,
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mailto:Addressarthurstownlandfill@eircom.net

South Dublin County Council Arthurstown Landfill

4.1 RELEASES TO AR Link to previous years emissions data
29

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO AIR Please enter all quantities in this section in K
POLLUTANT METHOD QUANTITY

Method Used Flare 1 Flare 2 Flare 3 Flare 4 AROL AR0Z ARO3 ARO4 ARO5-ARIL

A F
T (Total) | (Accidental) | (Fugitive)

No. Annex II Name MICIE_|Method Code Designation or Description Emission Point 1 Emission Point 2 Emission Point 3 | Emission Point 4 | Emission Point 5 | Emission Point 6 | Emission Point 7 | Emission Point 8 | Emission Point 9 |KG/Year |KG/Year |KG/Year
Flue gas analyser, Testo

08 Nitrogen oxides (NOX/NO2) @ OTH 350/454 MXL 1612.0 1572.0 945.0 802.0 4503.0 5871.0 7945.0 39220 291700  56342.0 00 00
Flue gas analyser, Testo

02 Carbon monoxide (CO) c oTH 3501454 MXL 330 3730 159.0 189.0 20550.0 14697.0 40639.0 12957.0 1457810  235378.0 00 00
Flue gas analyser, Testo

11 Sulphur oxides (SOX/SO2) c oTH 350/454 MXL 2391.0 668.0 57100 5070.0 0.0 402.0 163.0 2230 57000  20327.0 00 00

o7 Non-methane volatile organic compounds (NMVOC) & ALT EN 13526:2002 173.0 167.0 130.0 108.0 2250 135.0 179.0 91.0 19200 31280 00 00

o1 Methane (CH4) c ALT EN 13526:2002 89.0 830 47.0 58.0 17462.0 13805.0 17812.0 15064.0 1174040 181824.0 00 00
Flue gas analyser, Testo

03 Carbon dioxide (CO2) c oTH 3501454 MXL 2929620.0 2260225.0 1753697.0 1371813.0 3559614.0 3299408.0 3425705.0 3425829.0 20156202.0 0.0 00

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

SECTION B : REMAINING PRTR POLLUTANTS

RELEASES TO AIR ease ente s section in KGs
POLLUTANT METHOD QUANTITY
Method Used Flare 1 Flare 2 Flare 3 Flare 4 AROL AR0Z AR03 ARO4 AR05-ARIL
A F
T (Total) | (Accidental) | (Fugitive)
No. Annex Il Name M/CIE _|Method Code Designation or Description Emission Point 1 Emission Point 2 Emission Point 3 | Emission Point 4 | Emission Point 5 | Emission Point 6 | Emission Point 7 | Emission Point 8 | Emission Point 9 |KG/Year KG/Year KG/Year
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0

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

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

RELEASES TO AIR Please enter all quantities in this section in KGs
POLLUTANT METHOD QUANTITY
Method Used Flare 1 Flare 2 Flare 3 Flare 4 ARO1 AR02 ARO3 AR04 AR05-AR11
A F
T (Total) | (Accidental) | (Fugitive)
Pollutant No. Name M/C/E_|Method Code Designation or Description Emission Point 1 Emission Point 2 Emission Point 3 | Emission Point 4 | Emission Point 5 | Emission Point 6 | Emission Point 7 | Emission Point 8 | Emission Point 9 |KG/Year |KG/Year KG/Year
244 Total Particulates C ALT 1S09096:2003 0.0 0.0 0.0 0.0 1323.0 1267.0 849.0 924.0 7609.0 11972.0 0.0 0.0

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

Additional Data Requested from Landfill operators

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

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

utilised Method Used
Designation or Facility Total Capacity m3,
T (Total) kg/Year MIC/E Method Code Description per hour
Total estimated methane generation (as per|
site model) 292536000 C__|Prediction model Prediction model N/A
Methane flared| 13835856.0 M __|Measured at flares __|Measured at flares 4600.0| (Total Flaring Capacity)
Methane utilised in engine/s| 54085509.0] M __|Measured at engines | Measured at engines 5700.0 (Total Utilising Capacity)
Net methane emission (as reported in Section
A above) -38667855.0]  C NA
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4.2 RELEASES TO WATERS Link to previous years emissions data | PRTR# : W0004 | Facility Name : Arthurstown Landfill | Filename : W0004_2010(1).xs | Return Year : 2010 |

SECTION A : SECTOR SPECIFIC PRTR POLLUTANTS

RELEASES TO WATERS

QUANTITY

19/04/2011 09:51

Method Used
MICIE \Method Code [Designation or Description

Emission Point 1

T (Total) KG/Year
0.0

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

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

SECTION B : REMAINING PRTR POLLUTANTS
RELEASES TO WATERS

0.0

Please enter all quantities in this section in KGs

QUANTITY

0.0

Method Used
MIC/E__ [Method Code Designation or Description

Emission Point 1

T (Total) KG/Year
0.0

A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 i

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

SECTION C : REMAINING POLLUTANT EMISSIONS (as required in your Licence
RELEASES TO WATERS

0.0

Please enter all quantities in this section in KGs

0.0

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

QUANTITY
Method Used
MIC/E__ [Method Code Designation or Description |Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0

Arthurstown Landfill

Data on ambient monitoring of storm/surface water or groundwater, conducted as part of your licence requirements, should NOT be submitted under AER / PRTR Reporting as this only concerns Releases from your facility
enter all quantities in this section in KGs
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4.3 RELEASES TO WASTEWATER OR SEWER Link to previous years emissions data
SECTION A : PRTR POLLUTANTS
POLLUTANT METHOD QUANTITY
[ Method Used
No. Annex Il Name MI/CIE [Method Code [Designation or Description |Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year |F (Fugitive) KG/Year
0.0 0.0 0.0 0.0

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

SECTION B : REMAINING POLLUTANT EMISSIONS (as required in your Licence)
OFFSITE TRANSFER OF POLLUTANTS DESTINED FOR WASTE-WATER TREATMENT OR SEWER Please enter all quantities in this section in KGs
METHOD QUANTITY

POLLUTANT
[ Method Used

Name MI/CIE [Method Code [Designation or Description |Emission Point 1 T (Total) KG/Year
0.0 0.0

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

Pollutant No.

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
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4.4 RELEASES TO LAND Link to previous years emissions data | PRTR# : W0004 | Facility Name : Arthurstown Landfill | Filename : W0004_2010(1).xls | Return Year : 2010 | 19/04/2011 09:51

SECTION A : PRTR POLLUTANTS

Please enter all quantities in this section in KGs

RELEASES TO LAND
QUANTITY

Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year
0.0 0.0 0.0

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

SECTION B : REMAINING POLLUTANT EMISSIONS (as required in your Licence
RELEASES TO LAND

Please enter all quantities in this section in KGs

QUANTITY

Emission Point 1 T (Total) KG/Year A (Accidental) KG/Year
0.0 0.0 0.0

* Select a row by double-clicking on the Pollutant Name (Column B) then click the delete button
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5. ONSITE TREATMENT & OFFSITE TRANSFERS OF WASTE
Please enter all quantities on this sheet in Tonnes

PRTR

N0004 | Facility Name : Arthurstc

wn Landfill | Filename

W0004_2010(1).xis | Return Year

Arthurstown Landfill

Haz Waste : Name and
Licence/Permit No of Next
Destination Facility

Non

Haz Waste : Address of Next

Name and License / Permit No. and

Quantity Haz Waste: Name and Destination Facilty Address of Final Recoverer / | Actual Address of Final Destination
(Tonnes per Licence/Permit No of Non Haz Waste: Address of Disposer (HAZARDOUS WASTE | i.e. Final Recovery / Disposal Site
Year) Method Used Recover/Disposer Recover/Disposer ONLY) (HAZARDOUS WASTE ONLY)
Waste
European Waste Treatment Location of
Transfer Destination Code Hazardous Description of Waste Operation |M/C/E _|Method Used Treatment
Obertstown Wastewater
Treatment
landfill leachate other than those mentioned Obertstown Wastewater Plant,Naas,".",County
Within the Country 19 07 03 No 17510.0 in 19 07 02 D9 M Weighed Onsite in Ireland  Treatment Plant,"." Kildare,Ireland
Dublin City Council,Ringsend
landfill leachate other than those mentioned Ringsend W W Treatment
Within the Country 19 07 03 No 87791.0 in 19 07 02 D9 M Weighed Onsite in Ireland  Treatment Plant,"." Plant,".",Dublin,Ireland

Link to previous years waste data
Link to previous years waste summary data & percentage change

* Select a row by double-clicking the Description of Waste then click the delete button

198

AER 2010 (MH April 2011)



South Dublin County Council Arthurstown Landfill

————— Original Message -----

From: <aerreturns@epa.ie>

To: <arthurstownlandfill@eircom.net>

Sent: Wednesday, April 20, 2011 8:01 AM

Subject: AER / PRTR Emissions Data VERIFICATION OF ACCEPTANCE
(W0004_2010.xml)

Thank you,

Your AER / PRTR Emissions Data submission has been accepted by our data
system.

You may now proceed to print your submitted emissions and waste transfers
information for insertion into your Full AER report. The Full AER Report
must be submitted in BOTH hardcopy (paper) form (Only Applicable to Urban
Waste Water Treatment Plants) and electronic (PDF) form.

Please retain the receipt / tracking number below in case of future queries
about this submission and in case a request is made by an authorised person
in this regard.

bb2ce977525abe52793185d286¢chabal

*kkkkkkkkkk * * *% *kkkkkkkkkkhhhhhrhkkrkkkkkx *% * *

This email and any files transmitted with it are confidential and
intended solely for the use of the individual or entity to whom they
are addressed. If you have received this email in error please notify
the EPA postmaster - postmaster@epa.ie

The opinions contained within are personal to the sender and

do not necessarily reflect the policy of the Environmental Protection
Agency.

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkk

This email has been scanned by the MessagelLabs Email Security System.
For more information please visit http://www.messagelabs.com/email
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