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1.0 INTRODUCTION

Response Group was commissioned by Clare County Council to compile an Annual Environmental
Report (AER) required under Condition 11 of Waste Licence Reg. No. W0037-01 for a Sludge Disposal
Facility situated at Tradaree Point, Shannon (Clonmoney South), Co. Clare for the period January
2011 to December 2011.

1.1 Background

The Environmental Protection Agency {(EPA) issued Shannon Free Airport Development Company
Limited with a Waste Licence on 1st May 2003. The ownership of the facility was subsequently
passed onto Clare County Council under the same Waste Licence.

Under Condition 11.6, Section 11 of the W0037-01, an Annual Environmental Report (AER) must be
prepared and submitted to the EPA for approval. The AER for the facility includes the information
specified in Schedule F of the Waste Licence, Content of the Environmental Report, and has been
prepared in accordance with the EPA (1999} Waste Licensing — Draft Guidance Note on
Environmental Management Systems and Reporting to the Agency, the EPA Guidance Note for the
Annual Environmental Report and the EPA AER/PRTR Guidance Document.

1.2 Reporting Period

This AER details the activities carried out at the facility in the period from January 2011 to December
2011 in accordance with W0037-01.

1.3 Site Description

The site is situated approximately 4.5km south east of Shannon Town to the south-west of Bunratty
(OS National Grid Reference 143,600E, 160,100N). The site is located on a peninsula, which extends
into Shannon Estuary. A grassland constructed clay embankment, average height 5.0 mOD, lies to
the south of the site between Shannon Estuary and the site.

The site location is shown in Figure 1.
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1.4 Facility Layout

The landfill (sludge disposal facility} is divided into two sections - the capped historic sludge disposal
area and the four newly constructed lined cells. The area where the new cells have been constructed
has an average elevation of 1.5mOD. The cells are bounded to the south-east and north-east by an
open land drain. The average drain bed level is 0.6mOD. This discharges to Shannon Estuary via an
outlet pipe under the clay embankment which is controlled by a sluice valve. A 10m wide buffer zone
exists along the southern perimeter of the site between the edge of the catchment drain and the
capped sludge cells. No sludge or restoration material is stored within this zone.

The layout of the facility is illustrated in Figure 2.

Tradaree Point Wastewater Treatment Plant (WWTP) provides treatment of both domestic and
industrial effluent from Shannon Town and Shannon Industrial Estate. The sludge facility accepts
waste sludge from the Tradaree Point WWTP. Sludge has been disposed on the site since
approximately 1981.
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2.0 FACILITY INFRASTRUCTURE AND OPERATION

2.1 Waste Activities Carried Out At The Facility

The facility is licensed to handle a maximum of 2,500 tonnes of waste per annum. This comprises
750 tpa (tonnes per annum) treated dewatered non-hazardous domestic sludge (EWC code 19 08
05) and 1,750 tpa of industrial sludge (EWC code 19 08 12, 19 08 14) in engineered cells within the
facility boundary. Waste activities licensed at the facility under the Third and Fourth Schedules of the
Waste Management Act 1996, are detailed below.

Table 2.1 Licensed Waste Disposal Activities in Accordance with the Third Schedule of the
Waste Management Act

Class 1 Beposit on, in or under fand {including Landfill)® Thisactivity is limited ©
the disposal of treated dewaterad non-hazardous domestic and industrial
sludgee in the existing-activity cells within the facility.

pits, ponds or lagoons

Spacially engineered landfill, including placement into lined discrest cells
which-are capped and isolated from oneanother and the envirenment,

Class & . Biological treatment not referred to elsewhere in the Scheduls which
resufts in final compounds or mixtures which are disposed of by means of
any activity referred toin paragraphs Lio 5 paragraphs 810 10af this
Schedule {including evaporation, drying and calcination).

Class 13 Storage prior tosubmission to any activity referretl to jna preceding
paragraph of this'schedule, other than temporary storage, pending
callection, on the premises where the waste concerned is produced.
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2.2 Methods of Deposition of Sludge

Two different waste effluent streams undergo separate treatment at Tradaree Point WWTP.
Industrial wastewater is treated in the Industrial Treatment Plant and domestic wastewater is
treated in the Domestic Treatment Plant.

The only waste disposed of at the sludge disposal facility is treated dewatered sludge from the
WWTP. No other waste is accepted for disposal at the facility. In the unlikely event of a different
waste type being presented for disposal at the facility, a separate storage area is provided to contain
the materials separately until such time as it can be removed off site to a suitable facility.

Sludge generated in the WWTP is sent to a dewatering building to the east of the plant. Both
domestic and industrial studge are dewatered using two belt presses after which the sludge is
conveyed into an open trailer. The dewatered sludge is then transported to the landfill area and
unloaded using a dumper.

The sludge is further dried naturally in the open air. Older dried sludge are excavated from their
initial deposition area and heaped into mounds where they are permitted to re-vegetate by natural
succession.

The new cells are being filled sequentially in a similar manner. Cell 1 is currently the active cell and
sludge is transported for landfilling on a daily basis between Monday and Friday by a dumper.
Transportation to the landfill is facilitated by the provision of a causeway at the cell entrance which
provides a dry area for the unloading of the sludge.

2.3 Quantity and Composition of Sludge Disposed

2.3.1 Sludge Dispgsed 2011

The facility is licensed to handle up to 2,500 tonnes of waste sludge per annum. The guantities of
mixed industrial and domestic sludge disposed at the facility between January and December 2011
are presented in Table 2.2 overleaf.

As specified in Condition 1.1 of the Waste Licence, only those categories and quantities listed in Part
1 (Activities Licenced) [See also Schedule A] can be accepted at the facility. During 2011,
approximately 228 tonnes of mixed industrial and domestic sludge were accepted at the facility. This
quantity is below the maximum 2,500 tonnes of waste per annum permitted.
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Table 2.2: Quantities of Sludge Disposed in 2011
Month Quantity (Kg)
Tanuary 30,000
Febriany : 20,000
~ March | 4

e

P April
May { 22
June _ 25400
July l ]
_ﬁu IBust il | 'i}_
5e ptn?:ﬁ her | 0
Clctober I 4]

November : 0
I —— —
Total (kg 270AE
= onuaeg | S

2.3.2 Sludge Disposed 2004-2011

Table 2.3 below details the quantities of sludge disposed at the facility between 2004 and 2011.

=Rl H=H =

75
548
73

Pl

L=
LE
RV
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2.4 Calculated Remaining Capacity of the Facility

In 2006, the quantity of siudge accepted (408 tonnes) was low compared to previous years due to
the machinery breakdowns experienced in the WWTP. This increased to 755.5 tonnes in 2007. The
velume of sludge disposed during 2008 was 548 tonnes, which was lower than in 2007 — this was
due to reduce through put and belt press breakdowns. The quantity of sludge accepted increased to
732 tonnes in 2009 but decreased in 2010 to 489 tonnes. The volume of sludge disposed in 2011 was
228 tonnes, No sludge passed through the facility between July and December 2011 due to
machinery (belt press) breakdown.

The total capacity of the four lined cells is 12,029m3. Landfilling in the lined cells commenced in Cell
1in 2005. In 2011, approximately 228 tonnes of sludge (including both industrial and domestic) was

disposed of at the facility.

The density of dewatered sludge varies depending on the dry matter concentration. in 2011, the
average cake % dry matter reached in the sludge was 19.65%. At this rate, the bulk density is
typically calculated at rate of 1.41t/m3 {assuming that the ratio of volatile and fixed sludge is
65%:35%). Therefore, at this density, the volume of waste sludge disposed of at the facility during
2011 was 162m3.

Based on the 2011 figure, it is expected that the landfill should reach its full capacity by 2025.
However, if yearly tonnages remain low this figure could be extended.

2.5 Restoration of Former Sludge Disposal Areas and Completed Cells/Phases

A restoration and aftercare management plan for the facility was prepared in consuitation with the
EPA Restoration and Aftercare Manual and was previously submitted to the Agency in January 2004.
The Agency confirmed in a letter (Ref. 37-1/GENO3bd) that the plan was to their satisfaction.

All unlined sludge mounds have been capped along with all unlined cells after EPA approval. Waste
sludge continues to be disposed of into the first of the newly lined active cells — Cell 1.

The total capped area occupied by waste in the facility is 15,742m2. Since 2005, a total of 4,105
tonnes of waste has been deposited into Cell 1.
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2.6 Topographical Survey

A topographical survey was undertaken during September 2003 as part of Licence Condition 8.10.1.
The results of the survey were submitted to the Agency in the 6-month report on Drawing No.1,
submitted in October 2003. No additional topographical surveys have taken place at the facility since
2003.

2.7 Leachate Management

2.7.1 Leachate Pumping Records

A total of 2,876 m3 of leachate was pumped during the reporting period. Leachate is collected from
the existing sludge disposal area (Cell 1), the inactive cells (Cells 2-4) and the capped unlined area via
a network of drains which are connected to a leachate collection sump and from here it is pumped
to Tradaree WWTP. The pump has a capacity to pump 75m3 per hour.

The monthly averages of leachate generated during 2011 are detailed in Table 2.4 below.

Table 2.4: the monthly averages of leachate generated in 2011
Month Flow Rate {n"I!'J‘MI}I'Ith}_ __ 3
January 308
February I 324
March 287

April 285
May I 224
june

July
~ August
September
October
166
[ December | 65 |

Total (M'/Year)

2.8 Estimated_Annual and Cumulative Quantities of Landfill Gas Emitted

Landfill gas production is a function of the biodegradable portion of the wastes and other factors
including the waste density and moisture content. According to the UK EA, total gas generation
depends on the waste type being deposited on site and also the degradable carbon content.
However the rate of decomposition depends on the site-specific factors. The time taken to
decompose will directly influence the period over which landfill gas is generated.
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Emissions through the in situ clay base and side walls of the landfiil facility are expected to be small.
The capped sludge disposal area does not have an engineered base lining. Site investigation results
indicate that in situ clay has a hydraulic conductivity of less than 1 x 10-9m/s. Gas levels are being
measured in monitoring boreholes installed in the ground along the perimeter of the landfill to
check if there are any emissions.

The UK Environment Agency’s Guidance on the Management of Landfill Gas (November 2002)
suggests that biodegradable wastes may be considered to have an approximate gas yield of between
5 - 10 m3/t/yr over the first ten years of a sites life. In this instance, the waste sludge was dried to an
average of 19.65% dry matter in 2011. Assuming that the dry matter content would equate to the
biodegradable component of the sludge and based on a total input in 2011 of 45 tonnes of
biodegradable waste {19.65% of 228 total tonnes), this would indicate that the following upper and
lower quantities of landfill gas might be generated:

# At 5 m3/t/yr an approximate production rate of 225m3 per annum
« At 10 m3/t/yr an approximate production rate of 450m3 per annum

There are a number of significant controlling factors relating to landfill gas generation/extraction
rates from biodegradable wastes including placement density, moisture content, quality of
containment systems, climatic conditions and quantity of degradable cellulose available.

It must also be stressed that the above figure is based upon an estimation of the amount of available
degradable waste deposited within the landfill body and therefore must only be considered to be an
approximation.

The most recent landfill gas assessment at Tradaree was undertaken by Tobin Consulting Engineers
in April 2008. The purpose of the assessment was to determine the total quantity of landfill gas
produced at the facility in order to determine the viability of constructing a landfill gas flare on-site.

The assessment was undertaken using a landfill gas generation model GasSim 2.0. Data from
previous assessments undertaken in 2004 and 2007 were used in the assessment. The results show a
peak in landfilt gas production in 2003 {12.5 m3/hr), with decreasing figures since that time. A total
of 9.88 m3/hr was predicted for 2007. The report concluded that owing to this low volume of gas
being produced from the facility, it would not be considered a viable option to install a gas collection
system and flaring unit. A gas collection system to operate successfully requires a volume of gas in
the order of 75 m3/hr.

A copy of the assessment report was included in the AER for the 2008 reporting period.
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2.9 Estimated Annual and Cumulative Quantity of Indirect Emissions to Groundwater

Potential sources of indirect emissions into groundwater are:

Landfill Base

The naturally occurring low permeability clay underlying the site provides a natural liner for the
capped area of the landfill. Previous site investigation results indicate that in situ clay has a hydraulic
conductivity of less than 1 X 10m-9m/s. The new area of the landfill {Cells 1-4} is lined with a
geotextile membrane as stipulated in the current waste licence consisting of a composite liner
consisting of a 1m layer of compacted soil with a hydraulic conductivity of less than or equal to 1x10-
9m/s. This is overlain by a geocomposite layer which in turn is overlain by a 2mm thick high density
polyethylene {HDPE}) layer.

Landfill Cappin
The old sludge disposal areas were capped in 2004/2005. A five layer composite permanent capping

was placed over all the old sludge cells as per the requirements of Condition 4.4 of the current
licence. The five layers are comprised of the following;

a) Geocomposite gas collection layer
b) Barrier/Protection layer

¢) Geotextile protection layer

d) Surface water drainage layer

e} Subsoil layer

f} Topsoil Layer

The capped layer is approximately 1 metre in thickness. The geosynthetic barrier has a minimum
permeability of 1 x 10-8m/s. This layer prevents surface water seeping into the sludge body and also
facilitates the collection of gas. The surface water drainage layer collects surface water and extends
to the system of open surface water drains at the base of the slopes from where it discharges to the
existing catchment drains.

Surface Water Collection and Treatment System
Clean surface water from the uncapped existing sludge cells, is collected via a network of gravel

drains which is then discharged to the perimeter drain. Visual inspection of the surface water
locations and drains is conducted weekly.

Leachate Collection

Leachate is collected in the leachate pumping chamber from a series of collection drains at the site.
The leachate is pumped via a 100mm diameter pipe to the effluent treatment plant for treatment.
In summary, as the landfill is contained by the provision of the features outlined above, the risk of

indirect emissions to groundwater is greatly minimised.
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3.0 MONITORING RESULTS

3.1 Summary Report

This summary report has been compiled in accordance with the emission limit values (ELVs) for the
following parameters as specified in Condition 6 and Schedule C of W0037-01:

e Dust
¢ Noise
s Landfill Gas

3.1.1 Dust Deposition

Dust deposition emission [imit values as specified in W0037-01 are detailed in Table 3.1 below.

Table 3.1 Dust Deposition ELV

ELV (inig/m2/day) Note ]

350
Note 1: 30 day composite sample

Annual dust monitoring was conducted by TE Laboratories Ltd. (TelLab) at four locations between
29" July and 26™ August 2011. Dust monitoring locations are illustrated in Figure 2. 30-day
composite samples were collected in accordance with licence requirements and forwarded to the
TelLab accredited laboratory for analysis. The monitoring results are summarised in Table 3.2 below.
Copies of the dust monitoring results are included in Appendix A.

Table 3.2 Dust Monitoring Results 2011

Location M

mefma/day

Auglst 2011 23

Measured dust levels at all of the monitoring locations were below the ELV of 350 mg/m3/day.
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3.1.2 Noise Emissions

Noise emission limit values as specified in W0037-01 are detailed in Table 3.3 below. Day-time and
night-time noise monitoring was conducted by Response Group at four boundary locations (N1, N2,
N3, N5) on the 12™ December 2011. The noise survey report is attached in Appendix B. The
monitoring results are summarised in Table 3.4 and 3.5 below.

Table 3.3 Noise ELV's

Bay Dh O rutes) Might DA 30 minutes)

Table 3.4 Day-time Noise Measurements 2011
Locakitn Date | Bampiing interval |LLam30min DbA)
Wi i/ | 20Mminutes
12 | 12/12/11 | 30 Mirutes 39
| 32/12/11 | 30 Minutes

Table 3.5 Night-time Noise Measurements 2011

32,-’131"'_{1 _._.u Winutes
12/12/11 B0 Miputes

12/12/11 30 Minutes
12/12/11 PO NInuTes

The average figures show that there are no noise issues on site. All results obtained from the
measurements taken at the four locations by day and night are within the daytime and night-time
limits of 55Dba and 45Dba. The noises that were most evident on site were the road traffic, on-site
pumps and birds. It is clear from carrying out this report that the Waste Water Treatment Plant is
having a minimal impact on the local environment in terms of Noise Pollution

3.1.3 Landfill Gas Emissions
The trigger levels for landfill gas emissions from the facility measured in any service duct or manhole
on, at, or immediately adjacent to, the facility and/or at any other point located outside the body of

the waste stipulated in Condition 6.3.1 of W0037-01 are detailed in Table 3.6 below:

Table 3.6 Landfill Gas Concentrations

Methane Carbon Dioxide

209 LEL (1% y/v) 1.5% v/v
During 2011, landfill gas concentrations were measured at the following locations: RD1, RD2, RD3,
RD4, RD5, RD6, RD7, RD8, L6, L8, 110 and L12.

Page 15 of 134



Tradaree Point AER 2011 ‘/ response
Qroup

3.1.3.1 Methane

Monthly methane concentrations measured at gas monitoring location RD1 were all below the
threshold level of 1% v/v in 2011.

Methane levels in RD2 are below the threshold level in June and August but exceeded the threshold
level of 1% v/v in all other monthly monitoring rounds. Methane levels above the threshold level
ranged from 1.1% (November) to 31.3% (March).

Methane levels measured at RD3 exceeded the threshold level of 1% v/v in six of the monthly
monitoring rounds. Methane levels above the threshold level ranged from 2.4% v/v (April) to 33.1%
viv {March).

Methane levels measured at RD4 exceeded the threshold level of 1% v/v in six of the twelve monthly
monitoring rounds. Methane levels above the threshold level ranged from 1.1% (February) to 49.5%
(October). All the other monthly monitoring rounds March to August were below the threshold level.

Methane levels measured at RD5 exceeded the threshold level of 1% v/v in seven of the 12 monthly
monitoring rounds. Methane levels above the threshold level ranged from 2.2% (March) to 8.5%
{November).

Methane levels measured at RD6 exceeded the threshold level of 1% v/v in all of the 12 monthly
monitoring rounds. Methane levels ranged from 25.6% (January) to 84.2% (October).

Methane levels measured at RD8 exceeded the threshold level of 1% v/v in February with a level of
4.8%. The remaining months were all below the threshold level.

Monthly recorded methane levels in the remaining monitoring boreholes (RD7, L6, L8, L10 and L12)
were below 1% v/v.

3.1.3.2 Carbon Dioxide

Carbon dioxide concentrations exceeded the limit of 1.5% v/v at RD1 in seven of the 12 monthly
monitoring rounds — January {2.6%), February (1.6%), March {4.3%), April (1.5%), October (2.1%),
November (3.5%) and December (3.5%).

At RD2, carbon dioxide levels exceeded the threshold level of 1.5% v/v in eight of the 12 monthly
monitoring rounds — January (2.5%}, February {2.8%}), March (7.7%), April (2.2%), May (3.9%), July
(2.1%), October (6.7%) and December (5.2%).

In RD3, carbon dioxide concentrations were above the threshold level of 1.5% v/v in nine of the 12

monthly monitoring rounds — January (17.8%), February (17.8%), March (20.3%), April (2.5%), May
{13.3%), September (1.6%), October (5.5%), November (3.8%)and December (6.5%).
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In RDA4, carbon dioxide concentrations were above the threshold level of 1.5% v/vin all of the
monthly in monitoring rounds — January {4.2%), February (5.5%), March (5.5%), April (5.4%), May
{7.2%), June {6.3%), July (2.9%), August (6.3%), September (6.4%), October (11.5%), November
{9.1%) and December (7.3%).

In RD5, carbon dioxide levels exceeded the threshold level of 1.5% in ail of the monthly monitoring
rounds — January (5.1%), February (4.4%), March (5.1%), Aprit (2.0%), May (3.8%), June (5.4%), July
(6.8%), August (5.4%), September (19.5%), October (17.7%), November (15.6%) and December
(13.5%).

In RD6, carbon dioxide levels exceeded the threshold level of 1.5% v/v in all of the monthly
monitoring rounds - January (11.4%), February {11.9%), March (14.1%), April (14.6%}, May (14.4%),
June (14.6%), july (17.7%), August (14.6%), September (18.7%), October {18.7%), November (16.9%)
and December {16.0%).

In RDS8, carbon dioxide levels exceeded the threshold level of 1.5% v/v in four of the monthly
monitoring rounds — January (3.4%), February (1.6%), March (13.7%), April (1.2%).

Monthly recorded carbon dioxide levels in the remaining monitoring boreholes {RD7, L6, L8, L10 and
L12) were below 1.5% v/v.

Landfill gas monitoring results are attached in Appendix C.
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3.2 MONITORING RESULTS AND INTERPRETATION

3.2.1 Introduction

Environmental monitoring was conducted at the facility during 2011 in accordance with Scheduie D

of Waste Licence W0037-01. Details of monitoring and reporting frequencies are presented in Table
3.7 below.

The locations of all environmental monitoring points are illustrated on Figure 2. Monitoring results
are presented in Appendices A to F. Copies of the laboratory certificates are included in Appendix G.

Table 3.7 Environmental Monitoring and Reporting Frequency
Environmental Monitoring Monitoring Freguency Reporting Frequency
Raguirement _
Groundwater Quality. [‘\i_f:mnuat_h,-',a’nrr.nualw_
Gro undwate rlevels Eiaﬁnuai!y Biannually
Surface Water Quality | Biannually _Bi_anli.l.:“'.;il'f
‘Surface Water Vistial [nspection | Weekly Biannually
Leachate Quality . _Einnnug_llg_.r .
_I__agg_cl*ratr:_i.eug Is Quarterly Biannually
LandfillGas Monthly ._ Biannually
Dist Deposition Annually ‘_ An nially
___Noise Efnisfir_iﬂr. Anmnually | Annually
Metearological Monitoring | Daily Annually
Ecological Monitaring ' Biennial After ¥ 1 Biannually

In 2011,
Dust analysis and reporting was carried out by TE Laboratories Ltd. (TelLab), Tullow, Co. Carlow.

Noise monitoring was carried out by Response Group.

Groundwater and leachate level monitoring, groundwater, leachate, surface water and landfill gas
analysis and reporting was carried out by AMS (Advanced Micro Services & Environmental
Laboratories Ltd) Clonmel, Co. Tipperary.

Meteorological monitoring and surface water visual inspection is undertaken by facility management
personnel at the facility.
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3.2.2 Dust Monitoring

3.2.2.1 Dust Monitoring Locations

Dust monitoring was conducted at four monitoring locations in 2011 in accordance with Tables D.4.1
and D.3.1 of W0037-01. Dust monitoring locations are outlined in Table 3.8 below.

Table 3.8 Dust Monitoring Locations

Location | Easting Northing
L8 o 144,001 __ 159988
N3 - 143737 159.831

143,937 .
159,674

3.2.2.2 Dust Monitoring Methods

Details of the dust monitoring results attached in Appendix A.

3.2.2.3 Dust Monitoring Results

The results of dust monitoring conducted at the facility during 2011 are presented in Table 3.9
below. Dust concentrations and emission limit values as detailed in Schedule C.3 of W0037-01 were
discussed in Section 3.1.1.

Table 3.9 Dust Monitoring Results 2011

Location

mg/m/day

Aligust 2011 23

All monitoring results were below the ELV for dust of 350 mg/m2/day.

3.2.3 Groundwater Monitoring

3.2.3.1 Groundwater Monitaring Locations

Groundwater monitoring was conducted at five locations during 2011 in accordance with Schedule
D.1.1 and D.6.1 of the current licence. Co-ordinates for all monitoring locations are detailed in Table
3.10 and locations are also illustrated on Figure 2. Monitoring results are attached in Appendix D.

Monitoring location RD2 is located at the southern boundary of the site and RD3 is located at the
south-western boundary of the site adjacent to the capped sludge celis. BH3 is located at the north
eastern boundary of the site. BH4 and BH5 are both located in the buffer zone adjacent to the
southern boundary of the facility and close to Shannon Estuary.
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Monitoring location BH3 was not sampled during the December monitoring round as the location
was inaccessible at the time of sampling due to heavy bramble overgrowth. Monitoring location BH5
was not sampled during the December monitoring round as the borehole cover was unable to be
removed due to frost.

Table 3.10 Groundwater Monitoring Locations

_Location Easting Marthing
143 BEh 159,855

143799 159.855

143952 160,085

143.984 150,959

3.2.3.2 Groundwater Levels

Groundwater levels were monitored on a biannual basis in accordance with Schedule D.6.1 of
W0037-01 and are included in Appendix E with the groundwater monitoring results.

Groundwater levels recorded during 2011 varied between 0.0m below top of casing (BTOC) (in RD3
November 2011) and 3.8m BTOC (in BH4 November 2011).

3.2.3.3 Groundwater Analytical Results

Groundwater monitoring was conducted on a biannual and annual basis in accordance with
Schedule D.6.1 of the licence. Monitoring was undertaken in April and November 2011.

Groundwater analytical results are attached in Appendix D.

There are no emission limits stipulated in Waste Licence W0037-01, therefore the groundwater
analytical results have been compared to the Interim Guideline Values (IGVs) specified in the EPA
document: ‘EPA Interim Report — Towards Setting Guideline Values for the Protection of
Groundwater in Ireland’ (2003).

The Ph in all of the groundwater samples analysed during both monitoring rounds ranged from 7.11
to 7.90, which is within the IGV range of 6.5-9.5.

Electrical conductivity measurements ranged from 2080 PS/cm in RD3 {November) to 13,730 PS/cm
in BH4 {November), which are similar to previous monitoring results. The IGV of 1,000 PS/cm was
exceeded in all of the samples analysed.

Ammonia concentrations in BH3, BH4, BH5, RD2 and RD3 were detected at 24.8mg/l, 17.6mg/l,
14.1mg/l, 10.9mg/l and 0.19mg/l respectively, which were above the IGV of 0.15 mg/L.
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Total phosphorus/orthophosphate concentrations in RD2 {0.11mg/1}, BH3 {6.8mg/l), BH4 (1.65mg/l)
and BH5 {8mg/!} exceeded the IGV for orthophosphate of 0.03 mg/I.

Totat Oxidised Nitrogen concentrations in RD3 and BH5 {April 2011) was detected at 1.2 mg/l and
2.3mg/| respectively, all other samples analysed for this parameter were below the laboratory
detection. This is similar to previous monitoring rounds.

Total organic carbon concentrations ranged from 1.5mg/| in RD3 (November 2011) to 24mg/l in BH3
and BH 4 (April 2011), TOC concentrations were similar to previous monitoring rounds.

Chloride concentrations ranged from 265 mg/l in RD3 (November 2011) to 5,350 mg/| in BH4 (April
2011). Chloride concentrations in all of the samples analysed exceeded the IGV of 30 mg/I.

Sodium concentration in RD2, RD3, BH3, BH4, and BH5 were detected at 650mg/l, 430mg/I,
2300mg/|, 2500mg/l and 1700mg/| {April 2011), which all exceeded the |GV of 150 mg/I.

Potassium concentrations in all five samples analysed during the April monitoring round exceeded
the IGV of 5 mg/l. Concentrations ranged from 9.5mg/! in RD3 to 140mg/I in BH4.

Iron concentration in RD3 was detected at <0.01mg/I {April 2011). The Iron concentration in RD2
(1.5mg/1), BH3 (9.2mg/1), BH4 (14mg/l) and BH5 {0.74mg/|) all exceeded the IGV of 0.2 mg/I.

Magnesium was detected in RD3 (April 2011} at a concentration of 16mg/!. All other samples
exceeded the IGV of 50 mg/l, ranging from 74mg/l in RD2 to 370mg/| in BH4.

The chromium concentrations in all samples were <0.01mg/|, which are below the 1GV of 0.03 mg/l.

Total phenol concentrations were below the laboratory detection limit 0.0005mg/l in ali the samples
analysed during both monitoring rounds.

Calcium concentrations in BH3 (240mg/l), BH4 (260mg/l) and BH5 (220 mg/l} were above the IGV of
200mg/Il. RD2 63mg/l and RD 3 37mg/| were below the IGV.

Concentrations of arsenic, boron, cadmium, copper, cyanide, fluoride, lead, mercury, nickel,
sulphate, tin and zinc were below their respective IGVs and/or laboratory detection limits in all of

the samples analysed.

The concentrations of volatile organic compounds (VOC) and semi-volatile organic compounds
(SVOC) were below laboratory detection limits at all of the monitoring locations.
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3.2.3.4 Conclusions

Overall, the groundwater results are similar to the 2011 biannual and annual monitoring rounds. This
represents an'improvement in groundwater quality at the facility since previous monitoring rounds.

Certain parameters such as electrical conductivity, chloride, iron, magnesium, potassium, sodium
and total phosphorus concentrations remain elevated at most or all monitoring locations compared
to the IGV’s.

Consistently high conductivity, chloride, calcium, magnesium, potassium and sodium concentrations
across most or all monitoring locations suggests there is a saline influence on the groundwater in the
area due to the estuarine location of the site.

Salinity concentrations measured in December 2010 would appear to confirm that there is saline
intrusion into groundwater monitoring wells most notably at location BH4. Measured
concentrations ranged from 0.3 ppt in RD3 to 6 ppt in BH4 indicating brackish water (i.e. a mixture of
freshwater and seawater with a salinity range of 0.5-30 ppt typical of an estuarine location).

TOC concentrations are broadly similar to those recorded in previous years.

3.2.4 Landfill Gas Monitoring

Measurements of landfill gas were carried out at a!l gas monitoring boreholes (RD1 to RD8}on a
monthly basis in accordance with Table D.2.1 of the Waste Licence. Combined gas and leachate
monitoring boreholes (L6, L8, 110, L12) were also monitored on a monthly basis for gas.

All monitoring locations were sampled for methane, carbon dioxide, oxygen, temperature and
pressure.

Results are compared against the EPA Guideline Emission Limits for methane (CH4) and carbon
dioxide{CO2) at landfills, which are 1% v/v and 1.5% v/v, respectively {EPA Landfill Manuals: Landfill
Monitoring, 2™ Edition, 2003). These are also the ELVs specified in Schedule C.2 of Waste Licence
W0037-01.
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3.2.4.1 Gas Monitoring Locations

Gas monitoring locations are detailed in Table 3.11 below and illustrated in Figure 2. Gas monitoring
results are presented in Appendix C.

Table 3.11 Gas Monitoring Locations
Location Easting MNorthing
RD1 143,761 159.997
RDZ 143876 159.883
RO3 142 801 159.851 1
RDA 143,760 | 160,052
RD5 143.906 159,959 _
143,928 f 160.071 '

144,000 ' 158,974
143.939 159,938
159.959

3524 159.995
3.9 | 160,015

143.540 160064

3.2.4.2 Gas Monitoring Boreholes

Landfill gas measurements were undertaken using an Infrared Gas Analyser. The gas emitted is
analysed for its content by % volume of the following constituents:
Methane (CH,)
Carbon Dioxide (CO;)
Oxygen {(0;)
e Atmospheric Pressure (mBar)
The LEL {lower explosive limit) for methane, atmospheric pressure (millibars) and temperature (Oc)
were also recorded by the gas analyzer and relative pressure was calculated.
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3.2.5 Lleachate Monitoring

3.2.5.1 Leachate Monitoring Locations

In accordance with Schedule D.1 of the licence, leachate composition and level monitoring was
conducted at locations detailed in Table 3.12.

Table 3.12 Leachate Monitoring Locations

Parameter Location Edasting | Narthing

Leachate Level 1 : 143795 i 159,950

L2 143,796 159,926

13 143,842 159.890

L4 143797 i 160.016

= J 343,821 159.997
L7 143.895 159.978
L9 143939 159,558
et 143,991 ~ 1p0.000

e ————— L. L13 ] 143576 160.052
Leachate Composition 553 143 806 159,851

3.2.5.2 Leachate Composition Results

There are no emission limits stipulated in Waste Licence W0037-01, therefore the leachate analytical
results have been compared to the Interim Guideline Values (IGVs) listed in the EPA document: ‘EPA
Interim Report - Towards Setting Guideline Values for the Protection of Groundwater in Ireland’
{2003).

Appendix E contains monthly leachate composition results, annual and biannual leachate analytical
results.

Leachate monitoring at S$3 was undertaken in April and November 2011 as per Schedule D of the
licence.

The electrical conductivity in $S3 was measured at 1,530 PS/cm in April 2011 and 1,030 PS/cm in
November 2011, which exceed the IGV of 1000 PS/cm. This is similar to previous monitoring rounds.

The chloride concentration in 83 was detected at 111mg/l in April 2011 and 30.5mg/l in November
2011, which exceeds the IGV of 30 mg/l; however chloride concentrations have been consistently
elevated since 2004.

The ammonia concentration in 553 was detected at 10.6mg/l in April 2011 and 0.49mg/l in
November 2011, which exceeds the IGV of 0.15 mg/l; however chloride concentrations have been
consistently elevated since 2004.

Nickel and potassium concentrations were 0.11mg/l and 15mg/I respectively, which exceed their
respective IGVs of 0.02 mg/l and 5 mg/I.
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The iron concentration in $83 was detected at 0.3mg/l in April 2011, which exceeded the IGV of 0.02
mg/l.

Comparison of resulis with the results from previous years, indicate that a number of parameters
{Conductivity, ammonia, chioride, iron, nickel and potassium) remain consistently elevated above
their respective 1GVs.

3.2.6 Noise Monitoring

3.2.6.1 Noise Monitoring Locations

Day-time and night-time annual noise monitoring was conducted at four boundary locations at the
facility (N1, N2, N3, N5) on the 14th December as stipulated in Table D.4.1 of the licence. Noise
monitoring locations are illustrated on Figure 2 and detailed in Table 3.13 below.

Table 3.13 Noise Monitoring Locations

Location ing Northing
159988

143727 159.831
143837 160/076

143878 159.874
The noise survey report (including details of the methodology) is attached in Appendix B.

3.2.6.2 Noise Monitoring Results

The noise monitoring results are summarised in Table 3.14 and 3.15.

Table 3.14 Day-time Noise Measurements 2011
Location ' Date | SamplingInterval Laaq 30min dB(A)
N1 | 12/12/2011 i a7
N3 12/12/2011
NS :

Table 3.15 Night-time Noise Measurements 2011
Location ' Sﬁmpimg Interval | La, 30mindB(A)
N1 ] 12{11}2011

12/12/2011
12! 12}' 2011

Day-time and night time noise levels at all boundary locations did not exceed the daytime emission
limit LAeq of 55dB and 45 dB respectively.

It is noted that the predominant source on site were non site related traffic noise, on-site pumps and
Birds.
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3.2.7 Surface Water Monitoring

3.2.7.1 Surface Water Monitoring Locations

In total, five surface water locations were monitored in 2011 with differing biannual and annual
parameter requirements as outlined in Table D.6.1 of the waste licence (551, 552, S54, S56 and SS7).

The surface water monitoring locations are located in the catchment drains along the perimeter of
the facility. These drains collect surface water run-off from the site and ultimately discharge to the
Shannon Estuary via a sluice gate.

Monitoring location 551 is located in the catchment drain along the eastern boundary of the facility
adjacent to Cell No. 3. Monitoring locations SS2 and 554 are located in a drain at the southern tip of
the landfill. SS6 and $57 are both estuarine locations. Monitoring location $57 was dry in Aprii 2011
therefore no sample could be collected on the sampling date.

Monitoring locations are listed in Table 3.16 below and are illustrated on Figure 2.

Table 3.16 Surface Water Monitoring Locations
~ Location . Easting Morthing
= 144000 | 160040
159.874

143.936

143,907 -
143927 159,873

3.2.7.2 Surface Water Monitoring

Surface water monitoring was conducted on a biannual basis at the five locations detailed in Table
3.16. Sampling involved the submergence of the designated sample container into the surface water
body.

During submergence, every effort was made to keep the container steady so as to prevent sediment
disturbance. Samples were collected and submitted to an accredited laboratory for analysis in April
and November for the range of parameters outlined in Table D.6.1 of W0037-01.

Surface water analytical results are attached in Appendix F.

There are no surface water emission limits stipulated in waste licence W0037-01. Therefore, all
surface water monitoring results have been compared to the Thresholds, AA-EQS’s {Annual Average
Environmental Quality Standard) and MAC-EQS’s {(Maximum Admissible Concentration
Environmental Quality Standard Thresholds) specified in the Surface Water Quality Regulations Sl
272 of 2009 applicable to transitional waters (Shannon Estuary at Shannon). Surface monitoring
location SS7 was dry at the time of sampling.
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There were no exceedances of the relevant thresholds or EQS’s for any of the parameters analysed
during both monitoring rounds undertaken in 2011.

The analytical results indicate that surface water quality is generally good at and beyond the facility
boundary.

3.2.7.3 Surface Water Visual Inspections

Visual inspections of surface water drains are carried out on a weekly basis and the visual inspection
logs are available for inspection at the facility.

3,2.8 Meteorological Monitoring

Details of meteorological monitoring conducted at the facility in 2008 are attached in Appendix I.
Met Eireann publish meteorological data, which is obtained from their weather station at Shannon
Airport.

Meteorological data obtained from the Met Eireann weather station at Shannon Airport is
summarised in the first three columns of Table 3.17 below.

Table 3.17 Summary Rainfall Data
Rainfall | Estimated Estimated
{mm) Evapotranspiration | Evaporation Effective Effective
Menth Shannon {mm) Shannan (mm) Rainfall - Rainfall =
Airport Alrport Capped Area Active Cell
{mmj)__|__(mm)___
66 626
132.7 125.5
u#i
ﬂ_l

u,*-

*Denotes months where evaporation and/or evapotranspiration exceeded total rainfall

Rainfall data obtained from the Met Eireann weather station at Shannon Airport estimated that the
site received approximately 1016.9 mm of rainfall from January 2011 to December 2011.
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Effective rainfall for capped and non-capped/active cells was calculated as follows:
Effective Rainfall (mm) = Net Precipitation (mm) — Loss by Evapotranspiration (mm) {for capped cells)
Effective Rainfall (mm) = Net Precipitation {(mm) — Loss by Evaporation (mm} (for active cells)

3.2.9 Annual Water Balance Calculation and Interpretation for Cells

The water balance was calculated using the average monthly figure of sludge disposed in 2011,
which was 19 tonnes. A water balance is used to calculate the difference between rainfall on
landfilled areas and the various losses prior to leachate generation.

Water balance calculations are attached in Appendix I.

The method used is based on equation developed by Ehring {Quality and Quantity Sanitary Landfill
Leachate, 1983). This method is based on the use of a mathematical equation, which provides a
conservative estimate, which caters for the worst-case scenarios.

The equation is as follows: LO = [(ER.a} + LW + IR] — [aW]
Where:
Ly: Free Leachate Produced
ER: Effective Rainfall {net precipitation after loss by evaporation)
A: Area of Cell(s)
Lw:  Liquid waste

IR: Infiltration from restored areas
aW:  Absorptive capacity of waste
aa: Active area

aR: Restored area

AL: Lagoon area

WA: Waste in active area
WR:  Waste in restored area

Based on the calculations it is estimated that approximately 2,918 m3 (upper bound) and 2,194 m3
{lower bound) of leachate was produced on site in 2011. As the majority of the landfill is capped the
potential for leachate generation is reduced.

3.2.10 Resource and Energy Consumption Summary

The only consumer of electricity at the facility is the leachate pump, which pumps the leachate from
the leachate collection sump to the WWTP. The contribution of this sump to the overall electrical
output of the entire WWTP is minor. The leachate pump is in operation for approximately 4 hrs per
day.

Diesel is used to fuel the vehicles used on site namely the sludge dumper trucks and the tractor.
Diesel is stored in a 5,000 litre capacity bunded tank located on site. Approximately 1,050 litres of

diesel were used in 2011.
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Mains water is provided via the public mains supply, however water usage at the facility is not
metered.

3.2.11 Tank, Pipeline and Bund Integrity Testing and Inspection

The facility contains one bunded diesel tank as outlined in Section 3.2.10. The bund was installed in
2006 and the integrity assessment report was forwarded to the Agency as part of the 2006 AER. The
bund is regularly inspected and tested by site personnel to verify integrity.

3.2.12 Review of Nuisance Controls

The assistant landfill supervisor conducts daily inspections of the landfill and the facility and records
any incidents in daily duty sheets which are stored at the facility. The inspections are undertaken to
identify any environmental nuisances caused by vermin, birds, flies, mud, dust, litter, and odours.
No complaints or incidents were received by the facility in 2011.

Rentokil carry out pest control in the treatment plant but no incidences of vermin have been
reported on the landfill site. Birds and flies do not pose a problem at the site as there is no domaestic
refuse being deposited in the landfill; therefore there are no nuisance controls in place for birds or
flies.

According to facility management:
No complaints regarding odours were received in 2011.
There is no problem with litter at the facility and no complaints were received in 2011 in this
regard.
There are no noise sensitive locations in the immediate vicinity of the facility and no
complaints regarding noise from the facility were received in 2011.

The only vehicles that use the site roads are a tractor owned by Clare County Council and a 5-tonne
sludge dumper truck. These are used to deposit the sludge to the landfill from the WWTP. The
vehicles travel on a private road between the twao sites and do not travel outside the boundary of
the two sites.

In general, dust is not a problem encountered at the facility and thus no dust suppression measures

are considered necessary. Dust monitoring is currently undertaken as per Table D.3.1 of the licence
and no exceedance was detected in 2011.
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4.0 MANAGEMENT OF THE FACILITY

4.1 Management and Staffing Structure

Clare County Council has been responsible for the facility since November 2004. The facility was
previously managed by Shannon Development. The facility is under the operational control of the
landfill manager — Edel Brennan. The assistant landfill managers are Ailish Johnston, Paul O Keeffe
and Michael Lynch. In addition, there is one weighbridge operator, John O Brien. The current
management structure is outlined in Table 4.1 below.

Table 4.1 Management and Staffing Structure

e Paosition H!agpunsib'rliti_es. Replacement
Edel Brennan Landfill Manager | Land Fill Management Ailish johnson

Ailish Johnston Landfill Assistant Landfill management, Paul O Keeffe
Manager monthly reporting,
environmentzal
monitaring; nuisance
— — . - control
Paul O'Keeffe Landfill Assistant Landfill management, Michael Lynch
Manager monthly reporting,
environmental
maonitoring, nuisance
== I eontrol N
Michael Lynch Landfill Assistant Landfill management, ' John O Brien
Manager maonthly reporting,
environmental
monitering, nuisance
. - control
John O Brien Weighhridge operator Weighing sludge

| Henry Greensmith

4.2 Environmental Management Programme/Environmental Objectives and Targets

The 2010 AER did not specify any environmental objectives and targets for 2011.

4.3 Schedule of Environmental Objectives and Targets for 2011
The licensee conducted a review of the EMS in 2010 and found that no changes to the EMS were

required and therefore there are no amendments to the environmental objectives and targets
required for the year 2011.
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4.4 Eacility Procedures

No new procedures were developed or implemented at the site between January 2011 and
December 2011.

4.5 Financial Provision

In accordance with Condition 12 of the licence, Charges and Financial Provisions, Clare County
Council has the ability to meet any financial commitments or liabilities incurred by the undertaking
of the activities relating to the facility. Clare County Council annually in the preparation of the “Book
of Estimates” and the passing of these estimates shall make provisions for any capital works and
maintenance works required to fulfill the conditions of the waste licence for the facility.

Clare County Council also carries adequate insurance to deal with their liabilities. The type and level
of insurance is constantly monitored and updated as required.

4.6 Staff Training

An Environmental Awareness Programme has been developed and implemented at the facility. A
copy of the Programme was included in the 2006 AER. The Programme sets out environmental
issues relevant to all site staff, contractors and visitors to the facility. Training for all staff involved in
the operation of the facility is recorded in the training and awareness programme which includes a
sign out section for staff members to record their attendance to courses.

Spill kit and chemical handling training was undertaken for staff employed at the facility in October
2007 and copies of training records were included in the 2007 AER.

No additional environmental training was undertaken in 2011.

4.7 Programme for Public Information

All information and correspondence supplied to the EPA {(other than commercially sensitive
information) and received from the EPA, is available to the public to view at Tradaree Point WWTP,
Shannon (Clonmoney South), Co. Clare. This includes a copy of the waste licence, all reports,
monitoring results and interpretations required by the licence and other correspondence between
the EPA and the facility. Any member of the public may view the information between the hours of
10.00 and 16.00 and by appointment only, at the below address.
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All requests concerning the environmental performance of the facility should be forwarded to:
Ms. Edel Brennan,

Facility Manager,

Tradaree Point Sludge Disposal Facility,

Shannon (Clonmoney South),

Co. Clare

Tel: 061 364477

4.8 Facility Notice Board

In compliance with Condition 3.3 of Waste Licence W0037-01, a facility notice is in place at the
entrance to the landfill site adjacent to the main gate, and contains all the details outlined in Section
3.3.3 of the licence.

5.0 REPORTED INCIDENTS AND COMPLAINTS SUMMARY

During the reporting period January 2011 to December 2011, no incidents occurred which would
require reporting to the relevant authorities. No complaints or incidents were reported to the facility
between January and December 2011.

5.1 incidents

None recorded.

5.2 Non-compliances

No non-compliances were recorded.

53 Complaints

None Received.
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5.4 Waste Record

Records of the amount and type of sludge {either industrial or domestic) disposed at the facility are
kept on file at the facility. Receipts of incoming sludge are recorded at the weighbridge and filed. The
weekly records from the weighbridge are then filed and stored in the administration building of the
facility. The total quantity of the waste sludge is recorded on a weekly basis and is logged in a waste
register that is kept on site at all times. Quantities of waste sludge disposed of to landfill are
recorded in the monthly reports for the WWTP and also the AER.

The following information is recorded in the waste register;
* Name of the person transporting the load
e Date of transportation
¢ Sludge quantity
e Sludge type
® The name of the machine operator
® The cell in which the sludge is to be disposed

The site caretaker signs the loghook to confirm the sludge has been inspected prior to acceptance to
the landfill. The records are then transferred to the site office where they are logged on a computer
database.

The weighbridge was last calibrated in December 2011.

Section 2 contains further information regarding sludge management.
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6.0 FACILITY DEVELOPMENT

6.1 Develonments during 2011

There were no other development works of note undertzken at the facility between January and
December 2011.

6.2 Proposed Development of the Facility and Associated Timescales

At present, there are no facility development works planned for 2012.
Cell 1 is currently active and on reaching its full capacity it will be capped and landfilling of Cell 2 will
commence. It is expected that this will occur in 2012,
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FIGURE 1 - SITE LOCATION MAP
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FIGURE 2 - SITE PLAN SHOWING
ENVIRONMENTAL MONITORING LOCATIONS
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APPENDICES
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APPENDIX A — DUST MONITORING
RESULTS
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T.E. LABORATORIES LIMITED

Truding as

TellLab 4

Loughmart Business Perk, Tullow, Co Catlowy

Phone 059-51528E1 Fax: 059-9152846
CERTIFICATE OF ANALYSIS
Pagelof 2
jProject Description: Antlysia of [ust Sample
Attention: M. Ailish Johnston Lab ID: 9759,
‘ompany: Response Engingering
ddress: Railway Road, Date Sampled:  29.07.2011-26418.2011
Charleville,
Co. Cork
ertificate No: LATATH Date Rec'd:  29.08.2011
ysue Date: 12.04.2019 Our Ref: We-30393
Project Summary: One sample vas analysod for a range of determmands.
Please vee page 2 for resulis. Terms & Conditions and methods
used are outlined in the attached appendix.
No. of Pages: Resuhs page 2 plus 4 page appendix

Mr. Mark Bowkett
Chief Executive

Ruede, Vo

Ms Breda Moore
Techaical Manager
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TellLab 4

ANALYSIS OF DUST DEPOSITION GAUGES

Date Sampled:29.07 2011-26 08 2011
Date Recewved: 25 08.2011

Date Analysis Commenced-08.08 2011
Our Ref.. WS-30303

Your Ref; Shannon Landfil

Certificale No LM1/1774

— Dustiall
i Dustfail
2 !
! {
INﬁ 97896 ! 82 i
{

{

0.052

*Note: d = sampling period in days (29)
m = collecting surface anea (metre)
g = mass of dustfall (gram)
mg = mag3s of dustfall (miligram)
* = INAB Accredited Tests  ++ = Subcontracted Tests n/a = Non-INAB Accredited Tests

The above results relate oniy to the sampie tested
This report should not be regenerated except in full and with the consent of T.E. Laboratories Ltd.

T.E Laboratories
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TelLabh &

ANALYSIS OF DUST DEPOSITION GAUGES

Date Sampled; 30.06.2011 - 29.07.2011
Date Received: $2.08.2011

Date Analysis Commenced:05.08.2011
Our Ref.; WS-30241

Your Ref: Shannon Landfill

Certificate No. L/11/1581

Dustfall Dustfall |
Sample 1D Lab ID (mgimidy* {(g/m*d)*
inla) : _inila\
N1 97171 23 0.023
N3 97172 18 0.018
552 T b= T 16 0.016

*Note; d = sampling period in days {29)
m = collecting surface area (metre)
g = mass of dustfall (gram)
mg = mass of dustfall (milligram)
** = INAB Accredited Tests  ++ = Subcontracted Tests n/a = Non-INAB Accredited Tests

The above results relate only to the sample tested
This report should not be regenerated except in full and with the consent of T.E. Laboratories Ltd.

T.E Laboratories

Page 43 of 134



Tradaree Point AER 2011

response
group

APPENDIX B — NOISE SURVEY REPORT

Page 44 of 134



Tradaree Point AER 2011

Tradaree WWTP

response

group

Environmental Noise Monitoring 12" December

2011

Code Location Time | Range | Average | Maximum | Background Compliant
dB dB dB Noise
N1 Boundary 10.45 | 30-90 | 41.7 63.4 Road Traffic Yes
Daytime @ Landfill | -
Cell 3 11.15
N2 Boundary 11.21 | 30-90 | 39.5 69.5 Road Traffic, Yes
Daytime @ Landfill |- On-site pumps,
Cell 1 11:51 Birds
N3 Boundary 11.55 | 30-90 | 38.9 71.7 Road Traffic, Yes
Daytime @ Lagoon |- Flow of Water,
12:25 Birds
N5 Boundary 1230 | 3090 | 41.5 56.7 Birds, Bees, Yes
Daytime @ Landfill | - Road Traffic
Cell 1 13:00
N1 Boundary | 23.30 | 30-90 | 41.9 59.9 Road Traffic Yes
Night-Time | @ Landfill |-
Cell 3 00:00
N2 Boundary 00:10 | 30-90 | 40.5 71.3 Road Traffic, Yes
Night-Time | @ Landfill |- On-site pumps,
Cell 1 00:40 Flow of Water
N3 Boundary | 00:50 |30-90 | 39.9 73 Road Traffic, Yes
Night-Time | @ Lagoon |- On-site pumps,
01:20 Flow of Water
N5 Boundary 01:30 | 30-90 |41 59.5 Road Traffic Yes
Night-Time | @ Landfill | -
cell 1 02:00

The weather was wet throughout the Daytime and Night-Time noise measurements.

The Noise meter was an INFOTECH — SLM — 1352A and was calibrated on the morning of the test.

Conclusion:

The average figures show that there are no noise issues on site. All results obtained from the
measurements taken at the four locations by day and night are within the daytime and night-time
limits of 55dBA and 45dBA. The noises that were most evident on site were the road traffic, on-site
pumps and birds. It is clear from carrying out this report that the Waste Water Treatment Plant is
having a minimal impact on the locat environment in terms of Noise Pollution.
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Landfill Gas Analysis
Month January 2011
Relative
Date Location co2 Methane 02 Pressure Pressure Temp
% % % mBar mBar 0c
24-Jan-11 RD1 26 0.0 16.3 1039.0 0.0 8
RD2 25 1.9 18.9 103%.0 0.0 8
RD3 17.8 289 0.5 1039.0 17.9 7
RD4 4.2 30 14.0 1039.0 -1.8 ]
RDS 5.1 6.9 10.0 1039.0 -22.0 7
RD6 114 25.6 0.7 1038.0 0.0 7
RD7 0.1 0.0 20.0 1038.0 0.0 7
RD8 34 0.0 16.3 1038.0 0.0 8
L6 0.1 0.0 15.8 1039.0 0.1 8
L3 0.0 0.0 19.3 10338.0 0.7 8
L10 0.0 0.0 20.0 1038.0 0.0 8
L12 0.0 0.0 19.7 1038.0 0.0 ]
Trigger Level 1.5% viv 1% viv
Shading indicates trigger level exceeded
Landfill Gas Analysis
Month February 2011 i
Date Lecation co2 Methane 02 Pressure Atmosph Temp
% % % mBar Pressure ol
24102111 RD1 16 0 19 0 1014 g
RD2 28 12 19.5 0 1014 9
RD3 17.8 308 0.6 32.6 1014 8
RD4 55 11 3 -14.4 1014 9
RD5 44 4.5 12.7 -2.2 1014 9
RD6 119 35.3 0.3 0.1 1014 9
RD? 0.1 0 209 0 1014 10
RD8 1.6 0 20.1 0.2 1014 9
L6 0.1 0 207 0 1014
L8 0.1 0 20.8 0.6 1014 11
L10 0.1 0 20.8 -1.8 1014 10
L12 0.1 0 20.3 0.2 1014 10
Trigger Level 1.5% viv 1% viv
Shading indicates trigger level exceeded
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Landfill Gas Analysis
Month March 2011 |
Date Location co2 Methane 02 Pressure Atmosph Temp
% % % mBar Pressure oC
28-Mar-11 RD1 43 0.1 15.6 0 1015 12
RD2 77 312 12.4 0.1 1016 11
RD3 203 331 0.7 27.2 1016 12
RD4 55 0.6 10.5 -13.8 1016 11
RDS 51 22 16.6 0.9 1020 11
RD& 111 426 0.1 3.3 1019 11
RD7 0.2 0.0 14.9 0 1018 11
RD8 137 4.8 6.3 0.3 1017 13
L6 0.1 0.0 20.8 0.4 1016 13
L8 0.1 0.0 19.2 0.1 1016 13
L10 0.1 0.0 20.4 -0.2 1018 11
L12 0.1 0.1 19.0 -0.3 1019 11
Trigger Level 1.5% wiv 1% viv
Shading indicates trigger level exceeded

Landfill Gas Analysis
Month April 2011
Date f Location co2 Methane 02 Pressure | Atmosph Temp
% % % mBar Pressure oC
26-Apr-11 RD1 15 0.1 19.6 0 1025 13
RD2 2.2 118 17.9 4] 1025 13
RD3 25 2.4 18.5 0 1025 14
RD4 54 0.1 9.8 -14.1 1025 14
RD5 2 0.2 19.3 -0.1 1027 13
RD6 14.6 54.8 0.9 0 1026 14
RD7 0.1 0.0 21 0 1026 14
RD8 12 0.0 19.6 0 1025 14
L& 0.1 0.0 20.8 0 1025 15
L8 0.1 0.0 21 0 1025 15
L10 0.1 0.0 21 0 1025 14
L12 0.1 0.1 20.9 0 1026 14
| Trigger Level 1.5% viv 1% viv
Shading indicates trigger level exceeded
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Landfill Gas Analysis

Month May 2011 |

Date Location cOo2 Methane Q2 Pressure Atmosph Temp

% % % mBar Pressure oC

23/511 RD1 0.6 0 20 0.1 1010 12

RD2 39 215 14.6 0 1010 12

RD3 13.3 27 6.4 -6.1 1010 11

RD4 72 0 8.9 -0.2 1010 12

RD5 38 0.0 185 0 1010 11

RD& 14 4 671 .01 0.3 1009 11

RD7 0.1 0 20.7 1010 10

RDS 0.2 0 20.7 1010 10

L6 0.1 0 20.7 0.5 1009 11

L8 0.1 0 20.8 0.6 1002 12

L10 0 0 20.7 0 100% 12

L12 0.1 0 20.5 0.2 1009 12

Trigger Level 1.5% viv 1% viv
Shading indicates trigger level exceeded
Landfill Gas Analysis
Month June 2011 |

Dateo Location cO2 Methane 02 Pressure Atmosph Temp

% % % mBar Pressure ol
30-Jun-11 RD1 1.4 0.0 19.9 -0.1 14 1030
RD2 0.8 0.4 20.1 -0.1 14 1030
RD3 0.8 0 20.3 0 14 1030
RD4 6.3 0.0 13.1 -6.1 14 1030

RD5 54 0.0 17.6 0.3 14 1029

RD& 14 6 64 4 4.5 0.2 15 1029
RD7 0.1 0.0 20.7 14 1030
RD8 0.2 0.0 20.6 14 1030
L6 0.0 0.0 20.8 0.4 14 1029
L8 0.1 0.0 20.8 0.2 14 1030
L10 0.2 0.1 20.7 0.3 15 1029
L12 0.2 0.6 20.5 -0.2 i4 1029

Trigger Level 1.5% viv 1% viv

Shading indicates trigger level exceeded
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Landfill Gas Analysis
Month July 2011 |

Date Location cO2 Meathane 02 Pressure Atmosph Tem

% % % mBar Pressure ol
29-Jul-11 RD1 0.5 0.0 20 0 13 1021
RD2 21 6.7 17.9 0 13 1022
RD3 0.9 0.2 19.6 0.1 13 1021
RD4 2.9 0.0 17.3 -11.7 13 1021
RD5 68 0.0 16.7 -1.4 12 1025
RD6 17 7 784 1.4 0 12 1024
RD7 0.1 0.0 20.4 0 13 1022
RD8 0 0 20.5 0 13 1022
L6 0 0 20.5 0 13 1022
L8 0 0 20.4 0.8 13 1022
L10 0 0 20.3 -0.1 13 1022
L12 0 0 20.3 -0.2 13 1023

Trigger Level 1.5% viv 1% viv
Shading indicates trigger level exceeded
Landfill Gas Analysis
Month August 2011

Date Locatlon co2 Methane 02 Pressure | Atmosph | Temp

Y% % % mBar Pressure oC
30-Aug-11 RD1 1.4 00 |199]| -01 14 {1030
RD2 0.8 0.4 20.1 0.1 14 1030
RD3 0.8 0 20.3 0 14 1030
RD4 6.3 0.0 13.1 6.1 14 1030
RD5 54 0.0 17.6 03 14 1029
RD6 14.6 64.4 4.5 0.2 15 1029
RD7 0.1 0.0 20.7 0 14 1030
RD8 0.2 0.0 20.6 0 14 1030
L6 0.0 0.0 20.8 0.4 14 1029
L8 0.1 0.0 20.8 0.2 14 1030
L10 0.1 0.1 20.7 0.3 15 1029
L12 0.2 0.6 20.5 -0.2 14 1029

Trigger Level 15%viv | 1% viv
Shading indicates trigger level exceeded
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Month September 2011 H
Date Location co2 Methane 02 Pressure Atmosph Temp

% % Y% mBar Pressure oC
29-Sep-11 RD1 0.7 0.1 196 0 1014 16
RD2 15 19 18.7 0 1014 15
RD3 16 0.5 19.1 0 1014 15
RD4 6.4 16.3 10.8 6.3 1014 16
RD5 195 7.1 0.4 0.2 1014 15
RD6 18.7 833 0 0.3 1014 15
RD7 0.1 0.1 20.3 0 1014 16
RD8 0.1 0.1 20.3 0 1014 16
L6 0.0 0.1 20.3 0 1014 16
L8 0.0 0.1 20.3 0 1014 16
L10 0.1 0.0 20.3 0 1014 15
L12 0.1 0.1 20.1 0 1014 15

Trigger Level 1.5% viv 1% viv

Shading indicates trigger level exceeded
Landfill Gas Analysis
Month October 2011 |
Landfill Gas Analysis
Date Location cO2 Methane 02 Pressure Atmosph Temp

% % % mBar Pressure oC
25-Oct-11 RD1 2.1 0.8 18.3 5.8 992 17
RD2 6.7 250 12.7 1.1 990 16
RD3 55 82 15.8 0.1 950 16
RD4 115 495 2.3 0.2 993 16
RD5 17.7 7.2 0.7 13.6 992 16
RD6 187 842 0 -1.3 991 16
RD7 0.2 0.2 19.9 0 991 16
RD38 0.1 0.1 19.9 0 991 16
1.6 0.1 0.1 19.9 0.2 991 16
L8 0.1 0.1 199 0.5 991 16
L10 0.1 0.2 19.9 0.3 990 16
L12 0.1 0.4 19.8 0.5 991 16

Trigger Level 1.5% viv 1% viv

Shading indicates trigger level exceeded
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Landfill Gas Analysis
Month November 2011 |
Date Location c0o2 Methane 02 Pressure Atmosph Temp
% % % mBar Pressure oC
28-Nov-11 RDA1 3.5 0.2 16.8 5.4 1008 15
RD2 1.2 ai-alt 18.5 0.1 1008 14
RD3 3.8 1 18.4 0 1008 14
RD4 9.1 18.2 1.8 -2.6 1008 15
RD5 156 85 2.2 -9.2 1008 15
RD6 169 75.6 0 0 1007 14
RD7 0.1 0.2 20.1 0 1007 14
RD8 0.2 0.2 20.1 0 1008 14
L6 0.1 0.2 20.1 0.1 1008 15
L8 0.0 0.2 20.1 0 1007 15
L10 0.0 0.2 20.1 0 1007 15
L12 0.1 0.4 19.8 0 1007 14
Trigger Level 1.5% viv 1% viv
Shading indicates trigger fevel exceeded
Landfill Gas Analysis
Month December 2011 |

Date Location co2 Methane 02 Pressure Temp Atmosph
% % % mBar oC Pressuie

19-Dec-11 RD1 35 0.2 18.6 0 11 1015

RD2 52 16 18.6 4] 9 1013

RD3 6.5 0.9 18 0.2 10 1013

RD4 73 14.5 2.7 4.3 10 1015

RD5 135 7.7 0.9 1.5 10 1013

RD6 16 64.1 4] -1 10 1012

RD7 0.2 0.2 20.4 0 8 1012

RD8 0.4 0.8 19.4 0 8 1012

L6 0.1 0.1 20.3 0 11 1012

L8 0.1 0.2 20.2 0 10 1012

L10 0.1 0.2 20.3 0 11 1012

L12 0.1 0.2 20.2 0 11 1012

Trigger Level 1.5% viv 1% viv
Shading indicates trigger level exceeded
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Biannual/Annual Groundwater Monitoring Results 2011
PARAMETER UNIT EPA BH3 BH4 BH5 RD2 RD3

GV Apr Nov | Apr Nov | Apr Nov Apr Nov Apr Nov
pH 26.5-29.5 6.6 7.1 6.7 71 6.8 74 7 7.4 1.3 76
Temperature *C 25 9.1 104 89 10.3 9.4 10.7 91 9.6 9.3 103
Conductivity uS/cm 1000 | 10340 | 13160 | 11510 | 23730 | 8490 | 10350 | 3120 | 4270 | 2350 | 2030
Water Level m - 1.05 0.6 03 38 11 04 0.84 0.77 0.86 0
Ammonia NH3-N 0.2 248 226 | 176 171 | 141l 162 109 129 0.19 0:39
Chloride Cl mg/l 30 4825 | 4825 | 5350 | 4900 | 3650 | 3600 | 1020 | 1020 | 380 265
DO % NAC 1.6 4 0.75 9 0
Arsenic As mg/ 0.01 004 0.02 <0.02 002 <0.02
Boron B mg/l 1 1 1.3 1 0.078 0.17
Cadmium Cd mg/l 0.005 <0.01 <0.01 <0.01 <0.01 <0.01
Calcium Ca mg/! 200 240 260 220 63 37
Chromium Crmg/l 0.03 <0.01 <0.01 <0.01 <0.01 <0.01
Copper Cu mg/I 0.03 <0.01 <0.01 <0.01 <0.01 <0.01
Cyanide Cn mg/l 0.01 <0.05 <0.05 <0.05 <0.05 <0.05
Fluoride F mg/| 1 0.82 0.64 0.81 0.99 0.95
Iron Fe mg/| 0.2 92 14 0.74 15 <0.01
Lead Pb mg/l 0.01 <0.03 <0.03 <0.03 <0.03 <0.03
Magnesium Mg mg/l 50 330 370 250 74 16
Mercury Hg mg/! 0.001 | <0.01 <0.01 <0.01 <0.01 <0.01
Nickel Nimg/l 0.02 <0.01 <0.01 <0.01 <0.01 <0.01
Potassium K mg/l 5 120 140 100 75 95
Sodium Na mg/| 150 | 2300 2500 1700 650 430
Sulphate 50, mg/| 200 100.4 6.1 55.6 <5 58.9
Tin Sn mg/l - <0.01 <.01 <0.01 <0.01 <0.01
'(r;;::?hmp’;rt"” P/PO. mg/l 0.03 6.8 165 8 011 <0.1
Total Organic Carbon C mg/l NAC 24 16 24 15 20 10 18 13 3 15
Total Oxidised Nitrogen N mg/l NAC <1.0 <2 <1.0 <2 2.3 <2 <1.0 <2 1.2 <2
Total Phenols mg/l 0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005
Zinc Zn mgfl 0.1 <0.01 <0.01 0.02 <0.01 <0.01
Solids Total mg/l - 12744 11548 16000 2720 1604

IGV = Interim Guideline Value — from the EPA document “Towards Setting Guideline Values for the Protection of Groundwater in Ireland
Results are Shaded where they Exceed the EPA IGV
NAC = No Abnormal change

n/a = not analysed
n/r = not recorded

Analysis conducted by AMS (Advanced Micro Services & Environmental Laboratories Ltd) on 27" April and 29" November 2011.

Page 54 of 134




Tradaree Point AER 2011 response

group

APPENDIX E — LEACHATE MONITORING RESULTS
AND PUMPING DATA

Page 55 of 134



lradaree Point AER 2011 response

group
Biannual / Annual Leachate Monitoring Results 2011
T T
- EPA | 553
i Parameter Unit 1 IGY | Aprll I Nov-11
Ammonia me/l 015 | 106 | opas
Arsenic mg/l 0.01 <0.02
BOD Total 5 Day with ATU mg/l - <2 31
Boron ! mg/l 1 0.1
Cadmium L mgfl 0005 | <0.01 B
Calcium L mgll 20 | 280 |
Chiaride i mgdl 30 | 111 - 305
Chromium | mg/l 0.03 <0.01
COD Total mg/l - 113 53
Canductivity uS/em 1000 | 1530 103e
Copper mg/l 0.03 <0.01
Cyanide (Total) mg/l 0.01 <0.05
Dissolved Oxygen % NAC ]
Flouride mgF/| 0.75
Groundwater Level m - . B
Iron mg/l 0.2 | 0z |
Lead mg/l 0.01 <0.03
Magnesium mg/l 50 44
Mercury mg/l 0.001 | <0.01
Mn (Dissolved | —
Nickel mg/l 0.02 |
Nitrate mg/l I <20 6.9
Nitrite eng/l r 0.05 0.33
pH Value Units | o 6.5 75
Phenol ug/l |___ __'____' - I, |
Potassium mg/l 5 158, o ]
Sodium mg/l 150 83
Solids Suspended
Solids Total mg/l
Sulphate me/l 200 | 130.1
Surfactant Anionic ug/l | <200 | = s
Temperature °C 25 8.4 103
Tn . mA | <000 |
Total Organic Carbon . mgi | NAC L ]
Total Oxidised Nitrogen (TON) mg/t | Nac <10 o«
Total Phosphorus o | mgh 001 0.55
Zinc } mg/l | o1 . 002 )

IGV = Interim Guideline Value - from the EPA Document "Towards Setting Guideline Values for the Protection of Groundwater in
Ireland”

Results are shaded where they exceeded the EPA IGV

NAC = No abnormal Change

n/a = not analysed

n/r = not recorded
Analysis conducted by AMS (Advanced Micro Services & Environmental

Laboratories Ltd) on 27" April and 29" November 2011.
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Biannual/Annual Surface Water Monitoring Results 2011
s51 552 ss4 556 557 SW1
EPA Apr- Apr- | Nov- | Apr- | Nov- | Apr- Nov- | Apr- Nov- Apr- Nov-
Parameter unit | v | 11 | L 11 i om 17 0 1 | 1 | 1 o1 | 1 1| o1
Ammonia mgd | 002 | | | <003 019 | 005 025 007 | 005 006 004 ; 0014
 Arsenic mg/l | 002 | <0.02 | | <0.02 | | <0.02 | <0.02 ]
| BOD Total 5 Day with '_‘ : :
ATU mg/l | <A | ihzmaialal 17 | 27 9 | <« < <1 | 35
Boron mg/| 1 | ooz | ! o1} 012 | 026 |
Cadmium mg/l | 0005 <0.01 | | <001, <0.01 <0.01 !
Calcium mg/l | 200 @ 150 | 180 170 170 ,
Chloride mg/| 30 ‘ | | . :
Chromium mg/l | 0.03 <001 | | <001 <0.01 | <0.01
COD Total me/l | - | | 331 | 56 | <10 . 48 98 | 30 30 11 51
Conductivity uS/cm | 1000 | | 1024 916 | 1412 814
Copper mg/| 003 | <001 | | <001 <0.01 | <0.01 -
Cyanide (Total) mg/l | 001 | <005 | | <005 | <005 | <0.05
Dissolved Oxygen % NAC | 86 | 91 73 | 98 | 75 86 | 1058 10.46 74
Flouride mef/l | 50 ! | 035 051 | 0.79 0.07
Groundwater Level m - ] | | |
Iron mg/l | 02 ! 008 | | <001 | <001 | 003 |
| Lead mg/l | 001 ' <0.03 | | <0.03 | <0.03 | <003 | ! 1
| Magnesium mg/t | 50 + 15 | | 23 0 B2 | :
Mercury | mg/t | 0001 <001 | | <001 | | <0.01 | <0.01 ! ]
Mn (Dissolved | ugn | 2 | | 2600 | | 1 | 2 ___
| Nickel mg/l | 005 | <0.01 | 009 | <001 | <0.01 IR ‘ | I
! Nitrate mg/| | 31 | a9 | 5.3 8.9 !
Nitrite mg/l | - <0.05 <0.05 <0.05 ! <0.05 E
pH Value Units | 6595 | 75 | 75 | 77 | 77 77 | 81 76 | 77 | 76
Phenol wn | L T T ! o ) |
Potassium mg/l | 5 91 | 83 T a0 [ ! ;
Sodium mg/l | 150 @ 45 | 83 | | 49 20 :
| Solids Suspended | 50 | ___!. 850 ., <20 | 24 <20 318 27 30 <10 , <20 !
Solids Total mg/l . ! P I :
Sulphate mg/l | 200 153.3 | Fapp | |2z 1 esa4
_ Surfactant Anionic Cugh ‘ I L. 3 | ' i ]
| Temperature oc | 25 } 72 1 77 | 97 | 86 p o7 i B4 & i @ l'72.; 987
| Tin _ mg/l <001 | <001 <001 | <001 | 5
| | 4 [
i Total Organic Carbon [ mg/l  NAC [ = iy 'y | - i 1
Total Oxidised ; | . 3 '
Ntirogen (TON) mg/l  NAC | | <10 1112l [ D L I
Total Phosphorus mg/l - i N = | <04 | 0.33 i | 046 |
Zinc mg/l | 01 | <001 | <0.01 | | <0.01 <0.01 ‘ 3 |
|

IGV = Interim Guideline Value - from the EPA Document "Towards Setting Guideline Values for the Protection of Groundwater in ireland”
Resulis are shaded where they exceeded the EPA IGV
NAC = No abnormal Change

nfa = not analysed
n/r = not recorded

Analysis conducted by AMS {(Advanced Micro Services & Environmental Laboratories Ltd) on 27* April
and 29" November 2011.
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Advanced Micro Services & Environmentol Laboratories Lid

Carrigeen Businass Pork, Clonmel, Co. Tipperary

Yel: 052 6178100 » Fox: 052 6178133

www.amslabs.ie

TEST CERTIFICATE

Rev.No. 00

Confidential Report

Customer Contact: Atlish Johnson
Customer Name: Response Group
Traderee WWWTP

Shannon

Co. Clare

Report Ref: WAT36607
Order No.; C110406

Sampls Ref. Lab No.
6. RD2 Annual WAT36807
Boysholes 27/04/11

Dete of Receipt: 27/04/111

response
group

MS

ADVANCED MICRG SERVICES
£ ENVIRGNMENTAL LABC ©ATORIES UL

Date of Report: 28/05/11
No. of Samples:
Sample Description:
Test Report
Test Description Reguits/Units ~ TestRef,
Arsenic 0.02 mpl SUBCON
Boron 0.78 mgh SUBCON
Cadmium <0.01 mg/ SUBCON
Calcium 83 mgh SUBCON
Chromium <0.01 mgi SUBCON
Copper <0.01 mgh SUBCON
Cyanide(Total) <0.06 mgh SUBCON
fran 1.5 mgh SUBCON
Lead <0.03 mgA SUBCON
Magnesium 74 mgh SUBCON
Mercury <0.01 mgll SUBCON
Nicke! <0.01 mgh SUBCON
Potassium 75 mgh SUBGON
Sodium 650 mph SUBCON
Tin <0.01 mgh SUBCON
Zinc <001 mgh SUBCON
Page 1 of 2
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Advanced Micro Services & Environmental Labaratories Lid il .
Carrigeen Business Park, Clonmel, Co. Tipperary 3
Tel: 052 6178100 » Fox: 052 6178133 v
-
Lt

www.omslabs.ie ADVANCED MICRO SERVICES
& ENVIROMAMENT L LABSRATORIES ITD

TEST CERTIFICATE
Test Report
Sgmple Ref, Lab No. Test Doscription Results / Unjts Test Ref. Elsg
6. RD2 Annual WAT3B8607 Temperature 8.1 Celcius on site s*
Boreholes 27/04/11
Dissolved Oxygen 9% on site s*
List 1/11 Organle Not Detectad# SUBCON o
Substances ug/

# Reaults for all tests on list are below the Limit of Detection for this test.

S~ indicates a test thal was subcontracied to another INAB accreditted leboratary on our approved list of subcontractors.

S indicates analysis that was subcontracted to ancther laboratory on our approved list of subcontraciors who holds UKAS
accreditation for this test.

S indicates analysis that was subconiracted lo another laboratory on our approved list of subcantractors who does not hold
UKAS accreditation for this test.

This report ralates only to samples tested.

This repert shall not be reproduced except in full, without the approval of the Managing Director.

Approved By: Ao M
Denis Kent
Technical Manager

Page 2 of 2
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Advanced Micro Services & Environmental Laboratories Lid
Carrigeen Business Park, Clonme!, Co. Tipperary
Tel: 052 6178100 » Fox: 052 6178133

www.amslabs.ie

response

qroup

& AMS

ADVANCED MYCRO SERVICES
2 ENVIRONMENTAL LABORATORIES IR

EEL N P

TEST CERTIFICATE
Ms Ellish Johnston Page 1 of 1
Response Engineering Certificate Number:  TWAT018736-2
Tradaree WWTP Supplementary
Shannon, Clare
Ireland Order Number:
Date Analysls Started: 28/04/2011 Date Reported: 30/05/2011
Lab Ref. ~ Sample Details Method ~ Test Result Units | Flag
Number
~WaTSe50) [ Desc: 6. RDZ Annual Borenoles NOT  |Transter Tee Altached Report . A
22/04/11 APPLICABLE
Date Received: 28/04/2011 P243  |Sulphate <5 mg /1504
P228  |Fluoride .99 mgF/l *
P207 Total Phasphorus 011 mygfIP
p245  |Surfactant Anionic <200 g fILS *
P65  {Solidls Total 2720 mg/! *

Note - On Sibe Sampling and analysts is carried out on behaif of AMS, by a subcontract company.

Denls M Kent
Technical Manager

Disclalmers:

mﬂumpwtdinmllmurﬂmm“wwmmpmmdmanummdm

Opinlons and interpretations expressad hereln are

'« Indicates a test which is not Included In the INAB socreditation schadule of this laboratory.
* A "indicates ¢ test which hluwmmdhmmrhmhwmwrmmd {kst of subcontractors.
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Advanced Micro Services & Environmental Loberctories Ltd e =

Carrigeen Business Park, Clonmel, Co. Tipperary e

Tel: 052 6178100 » Fox: 052 6178133 o v
L 5

'  ADVANCED MICRC SERVICES
& E! IV'RDNMEHTAL LACCRATCRIES LTD

www.amslabs.ie

TEST CERTIFICATE
Rev.No. 00
Confidential Report

Customer Contact: Ailish Johnson Date of Receipt: 27/04/11

Customer Name: Response Group Date of Report: 28/05/11

Traderee WWTP

Shannon

Co. Clare

Report Ref: WAT38612 No. of Samples: 1

Order No.: C110406 Sample Description: borehole watar
Test Report

Sample Ret, Lab No. Test Description Results / Linits TosiRef. Flau

7. RD2 Bi-Annual WAT38612 Phenol <0.5 ugl SUBCON S

Boreholes 27/04/11
Total Organic Carbon 18 mph SUBCON 8
Groundwater level 0.84 metres on site s*
Temparature 9.1 Calclus on site s
Dissolved Oxygen B % on site s

S indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors who hakis UKAS

accreditation for this teet,
§* indicates analysis that was subcontracted to ancther Iaboratory on our approved list of subcontractors who doas not hoid

UKAS accreditation for this test.
This report relates only to samples tesied.
This report shall not be reproduced except in full, without the approval of the Managing Director.

Approved By: ’.TD,;’»& ;0%-‘/‘
Denis Kent
Technica! Manager

Page 1 of 1
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Advanced Micro Services & Envirenmentel Laboratories Lid o

Carrigeen Business Park, Cloamel, Ce. Tipperary Qﬁ‘

Tel: 052 6178100 » Fax: 052 6178133 %« v
-

www.amslabs.ie ADVANCED MICRO SERVICES

et ENVTONMENTAL LABOPATOIES 1D
TEST CERTIFICATE
Ms Eilish Johnston Page 1 of 1
Response Engineering . 18741-1 Fi
Tradaree WWTP Certificate Number TWAT018741-1 Final
sShannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 27/05f2011
Llab Ref. Sample Detalls Test Result Units Flap
TTIeETT TDos 7, D2 B Annual Boretoles 2.0 mg/INos |~
27/04/11 See Attached Report . A
Date Received: 28/04/2011
1020 mg /10
10.90 mg/IN
<0.05 mg / | NO2 *
otal Oxidised Nitrogen (TON) <10 mg/1N *
UNKNOWN |Water Temperature 9.1 oC *
3120 ys /om *
7.0 Units

Note - On Site Sampling and analysis is carried cut on behalf of AMS, by a subcontract company.

/ -

/ Lrt”? /
Denis M Kent
Technical Manager

Disclaimers:

Results roported InmhmummmuBmwmﬁenmpmwonlnum basis.
Opinions and Interpretations expressed herein are outside the scope of INAB sccreditation.

vs' Indicates a test which I not included in the INAB accraditation schedule of this laboratory.

' K * indicates a best which Is subcontracted to anciher laboratary on our approved fist of suboontractors.
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Qroup

Advanced Micro Sorvice: & Enviconsatos (oberatories Lid
Canizeer Jusines: Parl, Cronns’ O Dnneses > ._.I I IS
GhOEZ 617810 e Fps DA 10

www.amslabs.ie e ADVANCED MICRD SERVICES
LR O DK PR T L T S
TEST CERTIFICATE
Rev.No. 00
L .
Confidential Report

Customer Contact: Eilish Johnson Date of Receipt: 301111
Customer Name: Response Engineering Date of Report: 211211

Tradaree WWTP

Shannon

Co. Clare
Report Ref.  WAT 23355-1 No. of Samples: 1
COrder No.: NIA Sample Description: Water

Test Report

Sampie Ref. Lab No Test Description Results / Units Test Ref. Flag

RD2 taken 26/11/11 @ 9.30  WAT 42671 Total Organic Carbon (TOC) 13 mg/L SUBCON 8
Phenol <0.0005 mgf. SUBCON g
Crezols <0.0005 mgil. SUBCON s
Dimethylphenols <0.0005 mg/L SUBCON s
Trimethyiphenols <0.0005 mgiL SUBCON Ly

S indicales analysis that was subcontracted to another laboratory on our approved list of subcontractors who holds UKAS

accreditation for this test.
$* indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors who does not

hold UKAS accreditation for this test.

This report retates only to samples tested.
This report shall not be reproduced except in full, without the approval of the Managing Director..

Aoproved By Liein Lok
Denis Kent
Technical Manager

Page 1of 1
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Advanced Micro Services & Environmental Laboretories Lid
Carrigesn Business Park, Clonmel, Co. Tipperary
Tel: 052 178100 « Fax: 052 6178133

wwvy.amslobs.ie

AMS

ADVANCED MICRO SERVICES
8 ENVIRONMENTAL LABORATGRIES LTD

TEST CERTIFICATE
Ms Ellish Johnston Page 1of 1
Response Engineering . -
Tradaree WWTP Certificate Number: TWAT023355-1 Final
Shannon, Clare
Ireland Order Number: POR 024780
Date Analysis Started: 30/11/2011 Date Reported: 21/12/2011
Lab Ref. Sample Details Method Test Result Units Flag
Number s
TWATA2671 | 'Em RD2¢ h;hen @ 09,30 B- Anual | S [Nitrate <5.0 mg/INO3 | *
oles 29/11/11 A
e N PR 034780 NOT  [Transfer See Attached Report . A
Date Recelved: 30/11/2011 P205 Chioride 1020 mg /10
P236  |Ammonia 12.50 mg/iN
P17 |Mitrite 0,05 mg/fiNo2 | *
p268  |Total Coddised Nitrogen (TON) <2 ma/IN »
UNKNOWN {Water Temperature 96 °C *
P227  |Conductivity 4270 uS /fem *
P233  |pH Vaiue 74 Units

Note - Collection and onsite testing of samples was carried out by Advanced Micro Lab and enwironmental personnel.
Total Depth of Bore - 16.1m.
Water level below casing - 0.77m

Denis M Kent
Technical Manager

Disclaimers:
llaulbnpomdhﬂnllfﬂtﬂrﬂhﬂrﬂﬂnomanmWinnnmm
opmonundimmmwmmnmmmmufmmm

w Indicates @ test which ls not included In tie INAB accreditation schedule of this taboratory.
'l'Indlntaaultwhidlhmmmmdhnnﬁnrhmnouurmwﬂlhdmm
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e NAMS

www.amslabs.ie

TEST CERTIFICATE
Rev.No. 00
Confidential Report

Customer Contact: Allish Jehnson Date of Receipt: 27/04/11

Custorner Name: Response Group Date of Report: 28/05/11

Traderee WWTP

Shannon

Co. Clare

Report Ref: WAT36608 No. of Samples: 1

Crder No.: C110406 Sample Description: borehole water
Test Report

Sample Ref. Lab No. Test Description Resuits / Units Test Rof. Flag

8. RD3 Annual WATaB808 Arsenic <0.02 mgl SUBCON 8*

Boreholes 27/04/11
Boron 0.17 mgh SUBCON 5*
Cadmium <0.01 mgA SUBCGCN S
Calcium 37 moh SUBCON s*
Chromium <0.01 mgA SUBCON S
Copper <0.01 mg SUBCON 8
Cyanide(Total) <005 mg/ SUBCON 5
Iron <0.01 mgfl SUBCON S
Lead <0.03 mgh SUBCON <]
Magnesium 16 mgi SUBCON S*
Mercury <0.01 mgA SUBCON S
Nickel <0.01 mg/l SUBCON S
Potassium 9.5 mgA SUBCON g
Sedium 430 mgh SUBCON a8
Tin =0.01 mgfl SUBCON s
Zinc <0.01 mg/l SUBCON §

Page 10f2
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AMS

ADVANCED MICRO SERYICES

Advanced Micro Services & Environmental Luboratories Lid
Carrigeen Businass Pork, Clonmel, Co. Tipperary

Tel: 052 6178100 * Fox: 052 6178133
www.amslabs. ie

wt e & ENVRRZNMENTAL LABORATCRICE LT
TEST CERTIFICATE

Test Report
Sempie Ref. Lah No, Test Description Busults / Units TestRel. Elag
8.RD3 Annual WAT36608 Temperalure 9.3 Celcius on site s
Boreholes 27/04/11

Dissolved Oxygen 0% on site s

List 1/11 Organic Not Detected # SUBCON &~

Substances ug/

# Results for all tests on the list are below the imit of detection for the test.

S~ Indicales a test that was subcontracted to abother INAB accreditied jaboratory on our approved list of subcontractors.
S indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors who holds UKAS

accreditation for this test.
§* Indicates analysis that was subcontracted to another iaboratory an our approved ilst of subconiractors who does not hoid

UKAS eccreditation for this test.

This report retates only (o samples tested.
This report shall not be reproduced excapt in full, withaut the approval of the Managing Diractor.

Approved By, LD g ri” Y/
Denis Kent
Technical Manager

Page 2 of 2
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Advanced Micra Services & Environmentel Laboratories d iy
Carrigeen Business Park, Clenmel, Co. Tipperary W a® A M S
Tel: 052 6178100  Fax: 052 6178133 1 v

=" ADVANCED MICRO SERVICES

www.amslabs.ie
& ENVIRONMENTAL LABORATOR'SS LD

n

TEST CERTIFICATE
Ms Eilish Johnston Page 1 of 1
“’P"r'z‘m“"“ﬂ Certificate Number:  TWATO18737-2
Supplementary
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reparted: 30/05/2011
Lab Ref. Sample Details Method Test Result Units | Fiag '}
Number
WAT36608 |Desc: B. RD3 Annual Boreholes Transfer See Attached Report . A
27/04/11 APPLICABLE|
Date Received: 28/04/2011 Sulphate 5B.9 mg / 1 504
Fluoride 0.95 maF/l *
Total Phosphorus <0.1 mg/IP
Surfactant Anlonic <200 pa/lLs
solids Total 1604 mg/l

Note - On Site Sampling and analysis Is carried out on behalf of AMS, by a subcontract company.

Denis M Kent
Technical Manager

Results reported In this Test Cartificate relata only to the samples tested on an as recelved basis.
Opinions and interpretations herein are outside the scope of INAB accreditation.

i%' Indicates a test which is not inciuded in the INAE sccreditation schedule of this laboratory.

* & ' Indicutes a test which Ia subcontracted to ancther laboratory an our approved Iist of subcontractors.
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Advanced Micro Services & Environmental Loborotories Lid
Carrigesn Businezs Park, Clonmel, Co. Tipperary

Tel: 052 6178100 » Fax: 052 6178133
www.amslabs.ie

TEST CERTIFICATE

Rev.No. 00

Confidential Report

Customer Contact: Ailish Johnson
Customer Name: Response Group
Traderee WWTP

Shannan

Co. Clare

Report Ref: WAT36613
Order No.: C110406

Sample Ref, Lab No.
9. RD3 Bl-Annugl WAT36613
Boreholes 27/04/11

l, response

group

£ AMS

kg LU g

ADVANCED MICRO SERVICES
& TNVIRSNMENTAL LARDRATORIES (TD

Date of Receipt: 27/04/11

Date of Report: 28/05/11

No. of Samples: 1

Semple Description: borehole water
Test Report
Test Description Reguits / Units TestRef.  Eaa
Phenol 0.5 ug/ SUBCON 8
Total Organic Carbon 3 mgl SUBCON §
Groundwater level 0.88 metres on site st
Temperature 9.3 Celclus on gite 8
Dissolved Oxygen 0% on gite L

§ indiicates analysis thet was subcontractsd to enother taboratory on our approved list of subcontractors who holde UKAS

accreditation for this test.

S* indicates enalysis that was subcontracted to anoth

UKAS accreditation for this test.
This repor relates only to samples {ested.

This report shall not be reproduced exoept in full, without the approval of the Managing Director.

er laboratory on our approved list of subcontractors who does not hold

rovedBy""’Df »““7/'{-'\/{

Denis Kent

Technical Manager

Page 10of 1
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Advanced Micro Services & Environmental Loboratories Lid
Carrigesn Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 » Fax: 052 6178133

www.amslabs.ie

response
group

ADVANCED MICRO SERVICES
& ENVIRONMENTAL LABCR*TORIZS LTD

TEST CERTIFICATE
Ms Eilish Johnston Page 1 of 1
Response Engineering Certificate Number:  TWAT018742-1 Final
Tradaree WWTP
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 27/05/2011
Lab Ref. Sample Details Result Units Flag
FTTRTIe3 | Desc: 0. RD3 BI- Anmual Borehokes 53 mg/ING3 | ¥
2710411 See Attached Report . A
Date Received: 28/04/2011
380 mg/icl
0.19 mg/IN
«0.05 mg /| NOZ *
12 mg/IN =
9.3 °C *
2350 Y5/ cm -
73 Units

Note - On Site Sam|

Denls M Kent
Technical Manager

Disclalmers;

Results reportad in this Test Cortificate

pling and analysis is carried out on behaif of AMS, by a subcontract company.

Inlons and interpretations expressed
ot l:nutlndudadlnﬂulﬂllm.dlhﬂnnsdmﬂuleofﬁhllmrv

*s* [ndicates a test which

'i‘mmamtwhﬂllswmmdblmrhhan

our approved Jist of!uu;:nmdnu.

Iy NAB

L SRR
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Advanced Micre wavizes & Snvivonmiente | labocaiorizs
Cargen Desiness fat Jicwael, Co Tipe s
QB2 BITNIOD e Faxe 050 A1TRILD
www.amslabs.ie

TEST CERTIFICATE

Rev.No. 00

Confidential Report

Customer Contact: Eilish Johnson
Customner Name: Response Engineering
Tradaree WWTP
Shannon
Co. Clare

Report Ref. WAT 23356-1

Date of Recsipt:
Date of Report:

No. of Samples:

Order No.: N/A Sample Description:
Test Report

Sample Ref, Lab No. Test Description Results / Units Test Ref.

RD3 taken 2811111 @ 10.15  WAT 42672 Total Organie Carbon (TGC) 1.5 mgiL SUBCON
Phenol <0.0005 mg/L SUBCON
Cresols <0.0005 mg/l SUBCON
Dimethylphenaols <0.0005 mg/L SUBCON
Trimethylphenols <0.0005 mgiL SUBCON

response
group

301141
211211

Water

@ 2 9 9 o §

S indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors whao holds UKAS

accreditation for this test.

8* indicates analysis that was subcontracted to another laboratory on our approved list of subcantractors who does not

hold UKAS accreditation for this test.

This report relates only to samples tested.

This report shall not be reproduced except in full, without the approval of the Managing Director,

Approved By 12 cup Z_‘w/
Denis Kent
Technical Manager

Page 1of 1
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RMS

ADVANCED MICRO SERVICES
& EN/IRONMENTAL LABORATORIES LTD

Advonced Micro Services & Environmental Laboratories Lid
Carrigeen Business Park, Clonmesl, Co. Tipperary
Tel: 652 6178100 » Fax: 052 6178133

www.amslabs.ie

TEST CERTIFICATE
Ms Eilish Johnston Page 1 of 1
Response Engineering .
Tradaree WWTP Certificate Number: TWAT023356-1 Final
Shannon, Clare
Ireland Order Number: POR 024780
Date Analysls Started: 30/11/2011 Date Reported: 21/12/2011
Lab Ref, Sample Detalls Méthod Test Resuit Units | Flag |
Number
WAT42672 gau:: RD3 & Annual Boreholes taken P Nitrate <5.0 mg/INO3 | *
10.15 on 29/11/11 -
Corier Nt POR 034750 NOT  |Transfer See Attached Report . A
Date Received: 30/11/2011 P205 Chioride 265 mg/1Cl
P236 |Ammonia 0.39 mg/iIN
P217  |Nitrite <005 mg/iND2 | =
F268  |Total Oxidised Nitrogen (TON) <2 mg/iN *
UNKNOWN |Water Tempersture 10.3 oC -
P227  |Conductivity 2080 usfem *
P233  [pH Vale 76 Units

Note - Collection and onsite testing of samples was cared eut by Advanced Micro Lab and emvironmental personnel.
Total Depth of Bore - 18.3m.
Water level below casing - 0.0m

e .

L @rer w
Denis M Kent
Technical Manager

Disclaimers:
Results reporiad In this Test Certificate reiate only to the samples tested on an a3 recaived basis.
Opinlons and lnterpretations Berein are outside the scope of INAB accreditation.

expressed
" Indicates a test which Is not inclucied in the INAB scceadiiation schedule of this laboratory.
'i'lndlnmnultwhldlBﬂWhﬂnﬂqrhWﬂmmlMl&tdﬂbﬁMm
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Advanced Micre Services & Environmental Laboratories Lid

Carrigeen Business Park, Clonmel, Co. Tipperary

Tel: 052 6178100 = Fox: 052 6178133

www.omslabs.ie

TEST CERTIFICATE

Rev.No. 00

Confidential Report

Customer Contact: Ailish Johnson
Customer Name: Response Group
Traderee WWTP

Shannon

Go. Clare

Report Ref: WAT36809
Order No.: C110406

Sampie Ref, Lah No.
10. BH3 Annual WAT36600
Boreholes 27/04/11

e

[T S

Date of Receipt: 27/04/11

o "
1{
i -

response
group

AMS

ADYANCED MICRO SERVICES
& ENVIROMMEINTAL LABIRATCRIES D

Date of Report: 28/05/11

No. of Samples:

Sample Description:
Test Report
Test Description Results / Units Jeost Rof.
Arsenic 0.04 mgA SUBCON
Boron 1 mgl SUBCON
Cadmium <0.01 mgA SUBCON
Calcium 240 mg/ SUBCON
Chromium <0.01 mgl SUBCON
Copper <0.01 mgA SUBCON
Cyanide(Total} <0.05 mgi SUBCON
lron 8.2 mgh SUBCON
Lead <0.03 mgA SUBCON
Magnesium 330 mgl SUBCON
Mercury <0.0% mgh SUBCON
Nickel <0.01 mgA SUBCON
Potassium 120 mgh SUBCON
Sodium 2300 mgA SUBCON
Tin <0.01 mpA SUBCON
Zinc <0.01 mpA SUBCON

Page 1 of 2
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AMS

ADVANCED MICRO SERVICES
8 SPIYIRONMENTAL LAEORATORNES 1TD

Advanced Micro Services & Environmenta! Leboratories Lid
Corrigeen Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100  Fox: 052 6178133

www.amslabs.ie

TEST CERTIFICATE
Test Report
Sample Ret. Lab No. Test Description Regults / Units Tost Ref. Flzg
10. BH3 Annual WAT36509 Temperature g1 Celcius on site 5
Boreholes 27/04/11
Dissolved Oxygen 18 % on site 5*
List 1/11 Organic Not Detected# SUBCON 8~
Substances ug/l

# Results for all lests on the list are below the limit of detection for this test.

S~ indicates a test that was subcontracted to another INAB accrodited taboratory on our approved fist of subcontractors.
§ indicates analysis that was gubcontracted to another laboratory on our approved list of subcontractors who holds UKAS

accreditation for this test.

8" indicates analysis thel was subcontracted to another [aboratory on our approved list of subcontractors who does not hold
UKAS accreditation for this test.

This report relates only to samples tested.

This report shall not be reproduced except in full, without the appraval of the Managing Director.

Approved B;—D a7 W
Denis Kent
Technica) Manager

Page 2 of 2
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Advanced Micro Services & Environmental Loborateries Lid
Carrigeen Business Park, Clonmel, Co. Tipperary
Tel; 052 6178100 » Fax: 052 6178133

www.amslabs.ie

l response

group

7= AMS

ADVANCED MICRO SERVICES
& ENYIRONMENTAL LASORATORIES LTD

PR P

TEST CERTIFICATE
Ms Eillish Johnston Page 1of 1
Response Engineering Certificate Number:  TWAT018738-2
Tradaree WWTP Supplementary
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 30/05/2011
ab Ref. Sample Details Method Test Result Units | Flag
Number
WAT35609 |Desc: 10. BH3 Annual Borehoies See Attached Report . A
2710411
Date Received: 28/04/2011 100.4 mg /| 504
0.82 mgF/1 *
Total Phosphorus 6.8 mg/IP
Surfactant Anionic <200 pg/lLs
Solids Total 12744 ma/l *

Note - On Site Sampling and analysis Is carried out on behalf of AMS, by a subcontract company.

Denis M Kent
Technical Manager

Disclalmers:

llsunsupurhdlnulhTutuuﬂﬁmuhmnnlvwm:lmpHWonmumhﬂn

Opinions and interp

herein are outside the scope of INAS accrad|

retations
& Indicates a test which Is not Included in the INAB accreditation schedule of this laboratory.

+ & indicates a test which is subcontracted to another laboratary on our app

roved tist of subcontractors.
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Tei: 052 6178100 » Fox: 052 6178133

response
group

Advanced Micro Services & Environmental Laboratories Lid %4
Carrigeen Business Park, Clonmal, Co. Tipperary 4 ey A
1&,,,@ A

www.amslabs.ie

TEST CERTIFICATE

Rev.No. 00

= ADVANCED MICRO SERVICES
PRI S— B EFIRONMENTAL LASQRATORIES LiD

Confidential Report

Customer Contact: Ailish Johnson
Customer Name: Response Group
Traderae WWTP

Shannon

Co. Clare

Report Ref: WAT36614
Order No.: C110408

SampieRef. ~  LshNo

11. BH3 Bi-Annual WAT36614
Boreholes 27/04/11

Date of Recelpt: 27/04/411
Date of Report: 26/05/11

No. of Samples: 1
Sample Description: borehale water

Test Report

Tast Doscription Results / Units TostRel.  Flag
Phenol <0.5 ug SUBCON 5
Total Organic Carbon 24 mgl SUBCON §
Groundwater ievel 1.05 metres on site s
Temperature 9.1 Celcius on site §*
Dissolved Oxygen 18% on sile st

S Indicales analysis that was subcontracted to another laboratory on our approved list of subcontractors who holds UKAS

accraditation for this test.

S* indicates analysic that was subcontracted to another laboratory on our approved list of subcontractors who does not hold

UKAS accreditation for this test.

This report relates only to samples tested.

This report shall not be reproduced except in full, withoui the approval of the Managing Director.

Approved By, T P %J
Denis Kent
Technicat Manager

Page 1 of 1
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AMS

ADVANCED MICRO SERVICES

Advanced Micro Services & Environmentut Loborateries Lid
Carigeen Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 » Fax: 052 6178133

www.amslabs.ie

AEse"omr e 4 EN'RONMENTAL LABORATORIES TR
TEST CERTIFICATE
Ms Eilish Johnston Pagelofl
Response Engineering . H I
Tradaree WWTP Certificate Number: TWAT018743-1 Fina
Shannon, Clare
Ireland Order Number:
Date Analysls Started: 28/04/2011 Date Reported: 27/05/2011
Lab Ref. Sample Detalls Method Test Resuit Units | Flag
_ Number ——]
"WAT30614 | Desc: ,11. BT B Annual Boreholes P235 jtrate <2.0 " ma/INO3 | *
77/04/11 Attached Report ] F
Date Received: 28/04/2011 APPEIOQTBLE Oomredes See ched
p205  |Chioride 4825 mg/id
P236  |Ammonia 24,80 mg/IN
P217  |Nitrite <0.05 mafINOZ | *
P268  |Total Onddised Nitrogen (TON) <1.0 mg/IN ]
UNKNOWN |Water Temperature 9.1 °c *
p227  |Conductivity 10340 us/an *
P233  |pH Value 6.6 Units

Note - On Slte Sampling and analysls is carried out on behalf of AMS, by a subcontract company.

Denis M Kent
Technical Manager

Disdaimers:

Results mmm&tmunﬁmdmonﬁmﬂnumﬁumﬂmu a5 roceived basis.
Opinions and Interpretations expressed hercin are outside the scope of INAB

»7 Indicates b test which 15 not included In the INAB sccraditation schadule of this laboratory.

' & ' Indicates a test which is suhwnmdndbumﬂmhbenmnnwappmd st of subcontractorns.

]fNa‘-\B-

15T
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Zdvarced Micro Sorvizes & Environman'el laborotories Lid
Corrigensn Butines: Pork, Toamsl Coltiprare I l IS
G032 G1721CT & Ja - SR 41783137

www.amslabs.ie ADVANCED PIZRO SERVICES
TEST CERTIFICATE
Rev.No. 00
. -
Confidential Report
Customer Contact: Eilish Johneon Date of Receipt: 301111
Custormer Name: Response Engineering Date of Report: 211211
Tradaree WWTP
Shannon
Co. Clare
Report Ref: WAT 23357-1 No. of Sampies: 1
QOrder No.: N/A Sample Description: Water
Test Report
Sample R Lab No. JTest Description Results / Units TestRof. Elsq
BH3 taken 20/11/11 @ 11.45 WAT 42673 Total Organic Carbon (TQC) 16 mg/L SUBCON S
Phenol <0.0005 ma/. SUBCON 8
Cresois <0.0005 mg/L SUBCON 8
Dimethylphenais =0.0005 mg/L SUBCON g
Trimethylphenols <0.0005 mgi. SUBCON 5+

S indicates analysis that was subcontracted to another labaratory on our approved list of subcontractors who holds UKAS
accreditation for this test.

§* indicates andlysfs that was subcontracted to another laboratory on our approved list of subcontractors who does not
hold UKAS accreditation for this test.

This report relates only to sampies tested.
This report shall not be reproduced except in full, without the approval of the Managing Director.

z, )
Approved By /2 . i /é:(
i Denis Kent
Technical Manager

Page 1of 1
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Advanced Micro Services & Environmental Laboratories Lid
Corrigeen Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 » Fax: 052 6178133

www.amslabs.ie

ARMSsS

ADVANCED MICRO SERVICES
& ENVIRONMENTAL LABORATORIES [TD

TEST CERTIFICATE
Ms Eilish Johnston Pagelof 1
Response Englineering . _
Tradaree WWTP Certificate Number: TWATD23357-1 Final
Shannon, Clare
Ireland Order Number: POR 024780
Date Analysis Started: 30/11/2011 Date Reported: 21/12/2011
Lab Ref. Sampie Details | Test Result Units
~WRT43673 | Desc: BHS Bi- Annual Bareholes taken | <5.0 mg 7 1 NG3 =
@ 11.45 on 29/11/11 Attached
Order No: POR 024780 See Report : A
Date Received: 30/11/2011 4825 mg/tid
22.50 mg/IN
<005 mg /1 NO2 =
Total Cxidised Nitrogen (TON) <2 ma/IN =
Water Temperatire 10.4 °C *
13160 Ys { cm *
P233  {pH value 7.1 Units

Note - Collection and onsite testing of samples was carried out by Advanced Micro Lab and environmental personnel.
Total Depth of Bore - 5.3m.
Water level below casing - 0.6m

—_ -
/&»m /%/
Denis M Kent
Technical Manager

Disclajmers:
mhmwmlnwbmumnmowmmnmw“mumm.
Opinions and Intarpretations expressed herain are outside tha scope of INAB accreditation.
't'mw-mmnummummmmmmmmamubouhu.

' &' indicates & test which is sub ctad to another laboratory on our App d (st of subcontractors.
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Advanced Micro Services & Environmental Laboratories Lid il
Carrigeen Business Park, Clonmel, Co. Tipperary L g
Tel: 052 6178100 ® Fax: 052 4178133 e, v

www.amslabs.ie < ADVANCED MICRC SERVICES
i & ENWIROMMENT), LABORS TORIES LTD

TEST CERTIFICATE
Rev.No. 00
Confidential Report

Customer Contact: Ailish Johnson Date of Receipt: 27/04/11

Custormer Name: Response Group Date of Report: 28/05/11

Traderea WWTP

Shannon

Co. Clare

Report Ref: WAT36610 No. of Samples: 1

Order No.. C110406 Sample Description: borehoie water
Test Report

Sample Ref, Lab No. Tast Description Results / Units TestRel, Fiza

12. BH4 Annual WAT38610 Arsenic 0.02 mgAl SUBCON g

Boreholes 27/04/11
Boron 1.3 mg/ SUBCON s
Cadmium <0,01 mg/l SUBCON s
Calgium 260 mpA SUBCON s
Chromium <0.01 mgh SUBCON 8
Copper <0.01 mgA SUBCON §
Cyanide{Total) <0,05 mg/ SUBCON [
Iron 14 mgA SUBCON 8
Lead <003 mgl SUBCON s
Magnesium 370 mgA SUBCON s
Mercury <0.01 mg SUBCON )
Nickel <0.01 mgl SUBCON 8
Polassium 140 mpA SUBCON s
Sodium 2500 mgn SUBCON s
Tin <0.01 mgfl SUBCON s
Zine <0.01 mgh SUBCON 5

Page 1 of 2
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Advenced Micro Services & Environmental Loboratories Lid - s

Carrigeen Business Park, Clonmel, Co. Tipperary L

Tok: 052 6178100 » Fax: 052 6178133 o v
i

www.amslabs.ie ADVANCED MICRO SERVICES
2 ENVIRONMENT L LARORATOR.ZS TD

TEST CERTIFICATE
Test Report
Sample Ref. Lak No. Test Description Resuits / Units TestReol. Elag
12. BH4 Annual WAT36610 Temperature 8.9 Celcius on site s*
Borsholes 27/04/11
Dissolved Oxygan 4% on site s*
List 1/11 Organic Not Detected # SUBCON 8~
Substances ug/

# Resuits for all tests on the list are below the limit of detection for this test.

S~ indicates a test which wes subcontracted to abother INAB accredited laboratory on our approved list of subcontractors.
S indicates analysis that was subcontracted to another laboratary on our approved list of subcontractors wha holds UKAS
accreditation for this fesl.

S* indicates analysls that was subcontracted to ancther laboratory on our approved list of subcontractors who does not hold
UKAS geereditation for this test.

This report relates only to samples tested.
This repost shall not be reproduced except in full without the approval of the Managing Director.

Approved By, = g oo w
Denis Kent
Technical Manager

Page 2 of 2
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Advanced Micro Services & Environmental Laboratories Ltd
Carrigeen Business Park, Clonmel, Co. Tipperary

Tel: 052 4178100 » Fax: 052 6178133

www.amslabs. ie

l response

group

AMS

€ %  ADVANCED MICRO SERVICES

. ENVIRONMENTAL LA ZORATORIES LTD

TEST CERTIFICATE
Ms Eilish Johnston Pagelof 1
Response Engineering Certificate Number:  TWAT018739-2
Tradaree WWTP Supplementary
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 30/05/2011
Lab Ref. Sampie Details Method Test Result Units | Flag
Number
~WATIER10 | Desc: 1. 574 Anmual Borenoles NOT mefer Toe Atacned Report X
2704711 APPLICABLE
Date Received: 28/04/2011 P243  |Sulphate 6.1 mo /504
P28 |Fuoride 0.64 mgF/l | ¥
p207  {Total Phosphorus 1.65 mgflP
P245  |Surfactant Anionic <200 pafis | *
P265  [sotiis Total 11548 mg /! .

Note - On Site Sampling and analyss is carried out on behalf of AMS, by a subcontract company.

=

e

Denis M Kent

Technical Manager

Disclalmers:

Resuits reported in this Test Certificate

Opinions and interpretations
test which Is not included in the TNAB

' Indicates o

* & indicates & test which Is sul

s

rclahonlybﬂnnmnluuudm-numﬂvd basis.

herein are autside the scope of INAB accreditation.
accraditation schadule of this laboratory.
beontracted to another izboratory on our pproved {ist of subcontractors.
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Advonced Micro Services & Environmental Laborgtories Lid al

Carrigeen Business Park, Clonmel, Co. Tipperary

Tal: 052 6178100  Fax: 052 6178133 ; v
o I

ADVANCED MICRO SERVICES

www.amslabs.ie
e & ENVIRGH IMENTAL LABORATOR'ES 1D
TEST CERTIFICATE
Rev.No. 00
Ll L
Confidential Report
Customer Contact: Ailish Johneon Date of Receipt: 27/04/11
Cusiomer Name: Response Group Date of Report: 26/06/11
Traderee WWTP
Shannon
Co. Clare
Report Ref: WAT36815 No. of Samples: 1
Order No.: C11040€ Sample Description: borehele waler
Test Report
13, BH4 BiFAnnual WAT36615 Phanol <0.5 ugh SUBCON S
Boreholes 27/04/11
Total Organic Carbon 24 mgfl SUBCON S
Groundwater level 0.3 metres on site g
Temperaiure 8.9 Celcius on site &
Dissolved Oxygen 4% on site 8

& indicates analysis that was subcontracted to another laboratery on our approved list of subcontractors who holds UKAS

accreditation for this test.

S* indicates analysis that was subcontracied to another laboratory on owr approved list of subcontractors who does not hold
UKAS accreditation for this test.

This report relates only to samples tested.

This repert shall not be reproduced except in full, without the approval of the Managing Director.

Approved By; Dn-w:n M
Denis Kent
Technical Manager

Page 1 of 1
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Advanced Micro Services & Enviranmentol Laboratories Ltd
Carrigeen Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 = Fox: 052 4178133

www.amslabs.ie

l, response

group

= AMS

= ADVANCED MICRO SERVICES
& ENVIRGNMENTAL LASORATORIES LD

kbl T

TEST CERTIFICATE
Ms Ellish Johnston Page 1 of 1
Response Engineering . 18744-1 Fi
Tradaree WWTP Certificate Number:  TWAT018744-1 nal
shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 27/05/2011
T — e —
Lab Ref. Sample Detalls Method Test Result Units | Flag
Number
WRISEETS | Desc: 13, BHA BI- Annwal Borel hoes | P35 |Mem 3.5 mg/ing3 { *
27/04/11 See Attached .
Date Recelved: 28/04/2011 LA L Report
P205  |Chioride 5350 mg/1d
p236 |Ammenla 17.60 mg/IN
P217  |Nitrite <005 mg/inoz | *
p268  |Total Ovidised Nitrogen (TON) <1.0 mg/InN *
UNKNOWN |Water Temperature 8.9 °C *
p227  |Conductivity 11510 uS/em *
P233 pH Value 6.7 Units

Note - On Site Sampling and analysis is camied out on behalf of AMS, by a subcontract company.

/ -

L g /
Denis M Kent
Technical Manager

Results reported InﬁhmmmMMonwmmamhw“mumm

Opinions and intergretations herein are outside tha

of INAB accraditation.

#* Indicates & test which is not inclnded In the JNAB accreditation schedule of this laboratory-
» A indicates a test which is subcontracted to another laboratory on our approved list of subcontractors.
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A drancad Ricre Services 5 Environmente! Lokorateries Lid
Cargae s Pasicoss Pock, Clone sl Uo Tinsseane, i B S
o QU2 51 78I00 » Fau 052 €178107 : | I I

www.amslabs.ie ADVANCED MICRO SERVICES
EHIRO S AL (08 IOTER §T
TEST CERTIFICATE
Rev.No. 00
Confidential Report

Customer Contact: Eilish Johnson Date of Receipt; 3011111
Customer Name: Response Engineering Date of Report: 211211

Tradaree WWTP

Shannon

Co, Clare
Report Ref:  WAT 23368-1 No. of Samples: 1
Order No.: N/A Sample Description: Watar

Test Report

Sampie Ref. Lab No, Test Description Results / Uplts TestRef.  Flag

BH4 taken 28/1111 @ 13.30 WAT 426874 Total Organic Carbon {TOC) 15 mgiL SUBCON 8
Phenol <0.0005 mg/L SUBCON §*
Cresols <0.0005 mgiL SUBCON 8
Dimethylphenols «<0.0005 mgl. SUBCON 8"
Trimethylphenols <0.0005 mgiL SUBCON 8

§ indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors who holds UKAS

accreditation for this test.
S* indicates analysis that was subcontracted to another Jaboratory on our approved list of subcontractors who does not

hold UKAS accereditation for this test.

This report relates only to samples tested.
This report shall not be reproduced except in full, without the approvai of the Managing Director,

Approved By: S Diis %»/
Danis Kent
Technical Manager

Page 1of1
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Advanced Micro Services & Envirenmental Loboratories Lid
Carrigeen Business Park, Clonmel, Co. Tipparary
Tel: 052 6178100 = Fax: 052 4178133

www.amslabs.ie

TEST CERTIFICATE

l response
group

Mms

ADVANCED MICRO SERVICES
& ENVIRONMENTA! LABORATORIES 1TD

Ms Ellish Johnston Page 1of 1
Response Engineering .
Tradaree WWTP Certificate Number: TWATD23358-1 Final
Shannon, Clare
Ireland Order Number: POR 024780
Date Analysis Started: 30/11/2011 Date Reporbed: 2171272011
Lab Ref. Sample Detalls Test Result Units Flag
WATa2674 | Desc: BHA B —Annual Borehotes taken | <5.0 mg / I NC *
@ 13.30 on 29/11/11 ttached Report
Order No: POR 024780 See A : R
Date Recelved: 30/11/2011 4900 mg /10
1710 ma/IN
<0.05 mg / | NO2 *
Total Oxidised Nitrogen (TON) <2 mg/IN *
UNKNOWN |Water Temperature 103 eC *
13730 ps / am *
7.1 Units

Note - Collection and onsite testing of samples was carried out by Advanced Micro Lab and environmental personnel,

Tota) Depth of Bore - 6.4m.
Water level below casing - 3.8m

—_

gy
Denis M Kent
Technical Manager

Results reparted in this Test Certificate mllhonlvbﬂu-mpl-uuudonnnllmusll.
Opinions and I WMnlnmmupdmmmn.
'*'lndiumah‘whlﬂhnuhduﬂndlnﬂnmﬁlm-dhﬂcnud‘duhdﬂhh

* & * indicates a test which Is subcontracted to ancther
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www.amslobs.ie ADVAMCED MICRO SERVICES
& T RONIIENTAL L BORATCUES (TD

Advanced Micro Services & Enviranmental Laboratories Ltd sl

Carrigeen Business Park, Clonmel, Co. Tipperary =

Tel: 052 6178100 « Fox: 052 6178133 ¥, v
-

TEST CERTIFICATE
Rev.No. 00
Confidential Report

Customer Contact: Ailish Johnson Date of Receipt: 27/04/11

Customear Name: Response Group Date of Report: 28/05/11

Traderes WWTP

Shannon

Co. Clare

Report Ref: WAT36611 No. of Samples: 1

Order No.: G110406 Sample Description: borehole water
Test Report

Sampie Ref. Lab No. Test Descrintion Results / Units Test Ref, Eira

14. BH5 Annual WAT36611 Arssnic <0.02 mgh SUBCON s

Boreholes 27/04/11
Boron 1 mpA SUBCON 8
Gadmium <0.01 mg/ SUBCON 8
Calcium 220 mg SUBCON 8
Chremium <0.01 mg SUBCON s
Gopper <0.01 mgA SUBCON s
Cyanide(Total) <0.05 mpgA SUBCON §
iron 0.74 mgA SUBCON 8
Lead <0.03 mg/ SUBCON S
Magnesium 250 mgA SUBCON s
Mercury <0.01 mgn SUBCON 8
Nickel <0.01 mpA SUBCON 8
Polassium 100 mgA SUBCON s
Sodium 1700 mgA SUBCON s
Tin <0.01 mgd SUBCON g
Zinc 0.02 mgh SUBCON 8

Page1of2
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AMS

- ADVANCED MICRO SERYVICES
0! 2 ENV/2ONMENTAL LAPDRATORIES LD

Advanced Miero Services & Environmentul Laboratories Ld
Carrigeen Business Park, Clonmel, Co. Tipperory
Tol: 552 6178100 » Fax: 052 6178133

www.amslabs.ie

TEST CERTIFICATE
Test Report
Sample Ref, Lab No. Test Pescription Resujts / Units TestRof. Flag
14, BH5 Annual WAT38611 Temperature 9.4 Celcius on site s*
Boreholes 270411
Diasolved Oxygen 0.75 % on site g
List 1/11 Orgamic Nol Datected # SUBCON S~

Substances ugh

# Results for all tests on the list are below the limit of detection for the test.

S~ indicates a test which was subcontracted 10 abother INAB accrefited laboratory on our approved list of subcantractors,
S indicates analysis that was subcontracted to another laboratery on our approved list of subcontractors who holds UKAS
accreditation for this test.

&* indicates analyeis that was subcontracted to ancther iaboratory on our approved list of subcontrectors who does not hokd
UKAS accreditation for this test.

This report relates only to samples tested.

This report shall not be reproduced except in full, without the approval of the Managing Director.

Approved Bif:—.;l) Lo /..-V-v/'
Denis Kent
Technical Manager

Page 2 ¢f 2
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group

Advanced Micro Services & Environmental Laboratories Lid .
Carrigeen Business Pork, Clonmel, Co. Tipperary o
Tel: 052 6178100 » Fox: 052 6178133 W v

"«  ADVANCED MICRO SERVICES
& ENVIRINMEMTAL LABORATORIES \1D

www.amslabs.ie

TEST CERTIFICATE
Ms Ellish Johnston Page 10of 1
Respanse Englneering Certificate Number:  TWAT018740-3
Tradaree WWTP Supplementary
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 30/05/2011
1ab Ref. Sample Details Method Test Result Units ﬁg
Number
WATIEETT [Deos 14, DU Annual Bareholes | NOT | Transter See Altached Report . R
27/04/11 APPLICABLE|
Date Received: 28/04/2011 P243  |Sulphate 55.6 mg / | 504
P226  Fluoride 0.51 maF/i *
P207  |Total Phosphorus 8 mg/lP
P245  |Surfactant Anlonic <200 ug /1S *
P65 |Solids Total 16000 mg /i *

Note - On Site Sampling and analysis Is carried out on behalf of AMS, by a subcontract company.

~ .
gz /

Denis M Kent

Technical Manager

Disclaimers;
lusubrepoﬂndlnmhmmﬁﬁuunhhunlyhunumplumdnnmnmI:nls.
Opinions and interpretations expressed hereln are outside the scops of INAB accreditation.

'+ Indicates a test which is not includad in the mmmmnumuhhm

' A ° Indicates a test which Is subcontracted to another laboratory on our approved list of subcontractors.
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Advanced Micro Services & Environmental Laboratories Lid
Catrigeen Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 » fox: 052 6178133

"-' ADVANCED MICRO SERVICES

www.amslabs.ie
& ENVIPONMEHTAL LAORATORV'S TD

i

TEST CERTIFICATE
Rev.No. 00
Confidential Report
Customer Contact: Ajlish Johnson Date of Recelpt: 27/04/11
Customer Name: Response Group Date of Report: 28/05/11
Tradsree WWTP
Shannon
Co. Clare
Report Ref: WAT36616 No. of Samples: 1
Sample Description: horehole water

Order No.: C110408

Test Report

Sample Rof. Lab No. Test Description Resuits / Units TestRef.  Elag
15. BH5 Bi-Annual WAT36616 Phenol <0.5 ugh SUBCON 8
Boreholes 27/04/14
Total Organic Carbon 20 mgh SUBCON S
Groundwater level 1.1 metres on site s
Temperalure 9.4 Celclus on site s
Dissolvad Oxygen 075 % on site §*

§ indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors who holds UKAS

accreditation for this test.
S* indicates analysis that was subconiracted to another laboratory en our appraved list of subcontractors who does not hold
UKAS accreditation for this tesl.

This report reletes only to samples tested.
This report shall not be reproduced except in full, without the epproval of the Managing Director.

Approved By: —D - %J i
Denis Kent
Technical Manager

Page 1 of 1
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Advonced Micro Services & Environmental Laboratories Ld
Carrigeen Business Park, Clonmel, Co. Tipperary

Tel: 052 6178100 » Fax: 052 6178133
www.amslobs.ie

l, response

group

= AMS

= ADVANCED MICRO SERVICES
& ENVIEONMENTAL LAB JRATORIES T

LY R R

TEST CERTIFICATE
Ms Eilish Johnston Page 1 of 1
Response Engineering
Tradaree WWTP Certificate Number: TWAT018745-1 Final
Shannon, Clare
Treland Order Number:
Date Analysis Started; 28/04/2011 Date Reported: 27/05/2011
Lab Ref. Sample Details Result Units Flag
FWATSEETE |Desc: 15, BHS B Annual Poreholes. | 10.2 ma/INos | ¢
27/04/11 Atached Report . A
Date Recelved: 26/04/2011 See
3650 mg/id
14,10 mg/IN
<0.05 mg/fIND2 | *
2.3 ma/IN *
9.4 °C *
8450 5/ em *
6.8 Uniits

Note - On Site Sampling and analysis is carried out on behalf of AMS, by a subcontract company-

Denis M Kent
Technical Manager

Disclaimers:
ulhdcnlnunoelwdm

Results reported in this Test Certificate relate only to the samples
opinions and

herein are cutside the scope of IHAB
of this laboratory.

ns
1 Indicates a best which is not indluded In the INAB accreditstion schedula
proved lst of subcontractors.

'R lndhau-ammldllssubunnmudbmubommourn
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Advancad Micre Services & Environmensal Laboraturies Lid :
Cooviozan Businaz: en Wl e oo Tenanrgiv ] | S
A R2 L TR s Fer ORF &17R1A l I |

ADYANCED MICTRO SERVICES

www.amslabs.ie

fl S AR TR LA ey
TEST CERTIFICATE
Rev.No. 00
Confidential Report
Customer Contact: Eflish Johnson Date of Recsipt: 30M1/11
Customer Name: Rasponse Engineering Date of Report: 211211
Tradaree WWTP
Shannon
Co. Clare
Report Ref:  WAT 233581 No. of Samples: 1
Order No.: N/A Sample Description: Water
Test Report
Sample Ref. Lab No. JTast Degcription Resuits / Upits TesiRef.  Flag
BH5 taken 29/11/11 @ 11.15  WAT 42675 Tota) Organic Carbon (TOC) 10 mgflL SUBCON S
Phenol <0.0005 maglL SUBCON s
Cresols <0.0005 mgil. SUBCON s
Dimethylphenols <0,0005 mglL SUBCON s
Trimethylphenols <0.0065 mgiL SUBCON s

S indicates analysis that was subconiracted to another taboratory on our approved list of subcontractors who holds UKAS

accreditation for this test.
S* indicates analysis that was subcontracted to ancther laboratory on our approved list of subcantractors who doas not

hold UKAS accreditation for this test.

This report relates only to samples tested.
This report shall not be reproduced except in full, without the approval of the Managing Direclor.

Approved By,_ D s o7 Lol
Denis Kent
Technical Manager

Page 1of 1
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Advanced Micro Services & Envirenmental Laboratories Ld
Carrigeen Business Park, Clonmel, Ca. Tipperary
Tol: 052 6178100 » Fox: 052 6178133

www.amslabs.ie

TEST CERTIFICATE

Ms Eilish Johnston
Response Engineering
Tradaree WWTP
shannon, Clare
Ireland

Date Analysis Started: 30/11/2011

l, response

group

AMsS

ADVANCED MICRO SERVICES
& ENVIRONMENTAL LABORATORIES LTD

Pagelofl
Certificate Number: TWAT023359-1 Final

Order Number: POR 024780

Date Reported: 21/12/2011

Lab Ref. —Sample Detalls |

e ——— ﬂ
WAT42675 | Desc: BHS Bl- Annual Bareholes

@ 11.15 on 29/11/11
Order No: POR 024780
Date Received: 30/11/2011

Result Units Flap
<5.0 mg /1 NO3 *
See Attached Report . i
3600 mg/1Q
16.20 mg /LN
<(,05 mg / | NO2 *
<2 mg/IN *
10.7 sC *
10350 pS fem "
74 Units

Note - Collection and onsibe testing of samples was carried out by Advanced Micro Lab and envirenmentat personnel.

TotalDepH‘lofBGl’E-E.Zm.
Water level below casing - 0.4m

Denis M Kent
Technical Manager

Disclaimers:

Results reportad in this Tast Certificate mmvmm-mmm-nnmuﬂ-.

ne
"'mdhuslhltwhldlbmtindudadlnﬂu!mmw-duﬂuh

henlnlnwuid-ﬂnsenpecflmn
of this lahoratory

« & ' inticates a test which hwmhamuwmr\rmournpmd Ilstnfw
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Tel: 052 &178100 o Fax: 052 4178133
www.amslabs.ie

AR ior oy

lf response

group

Advanced Micro Services & Emvironmental Loboratories Lid =
Carrigeen Business Park, Clonmel, Ca. Tipperary ? A

-+  ADVANCED MICRO SERVICES
& ENV.RONMENTAL LABORATG iES ITD

TEST CERTIFICATE
Ms Ellish Johnston Page lof 1
Response Engineering . .
Tradaree WW1 Certificate Number: TWATO18734-1 Final
Shannon, Clare
ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 27/05/2011
Lab Ref. Sample Detalls Method “Yest Result Units | Fiag
Number
WW Nitrate <20 masiNOs | *
27/04711 BOD Total 5 Day with ATU <2 g /1
Date Received: 26/04/2011 oD Totai 143 mg /102
Chioride 11 mg/lch
Ammonia 10.60 mg/IN
Nitrite 0.05 mg /1 NOZ *
otal Oxidised Niogen (TON) <1.0 mg/iN *
UNKNOWN [water Temperature B4 °C *
Conductivity 1530 15 / cm *
pH Value 65 Uniks

Nota-OnS!teSampﬂngandanalvasiscamedautonbeha'lfufms,bvasmonnhad:cumpany.

—_ .

L gsve? %/
Denis M Kent
Technical Manager

Disclaimers:
mulhnpwhdlnﬂlunncuuﬁnmrohhlonlywmnwluwonnnuuuwadbuls.

Opinlons and Intarpretations expressed hanein are outside the scopa of INAB accreditation.
** Inclicates u test which is not included In the TNAB accraditation schedule of this laboratory.

Page 95 of 134




Tradaree Point AER 2011

Advanced Micro Services & Environmental Laboratories Lid
Carvigeen Business Park, Clonme!, Co. Tipperary
Tol- 052 6178100 » Fox: 052 6178133

www.amslabs.ie

TEST CERTIFICATE

Rev.No. 00

l/ response

group

ic= AMS

 «  ADYANCED MICRO SERVICES
& ENVIRCNMENTAL LABMRATIRICS ATD

Rt o,

Confidential Report

Gustomer Contact: Allish Johnson
Customer Name: Response Group
Traderee WWTP

Shannon

Co. Clare

Report Ref: WAT36606
Order No.: C110408

Sample Ref, Lab No.
5. Annual Lechate WAT36608
553 27/04M1

Date of Receipt: 27/04/11

Date of Report: 28/05/11

No. of Samples: 1

Sample Description: Leachale
Test Report
Test Description Resuits / Units TestRet.  Flag
Arsenic <D.02 mg/l SUBCON s
Boron 0.1 mgA SUBCON s
Cadmium <0.01 mgi SUBCON S
Calcium 280 mgh SUBCON s*
Chromium <0.01 mgi SUBCON g
Copper <0,01 mgh SUBCON ]
Cyanide(Total) <0.05 mgf SUBCON s
Iron 0.3 mgh SUBCON S
Lead <0.03 mgh SUBCON s
Magnesium 44 mpil SUBGON s*
Mercury <0.01 mgh SUBCON 8
Nickel 0.11 mgA SUBGON S
Potassium 15 mgh SUBCON s
Sadium 83 mafl SUBCON s
Tin <0.01 mgh SUBCON s
Zinc 0.02 mgh SUBCON S

Page 10f 2
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Advonced Micro Services & Environmental Laboratories Ltd =

Carrigeen Business Park, Clonmel, Ce. Tipperary L

Tel: 052 6178100 » Fax: 052 6178133 P v
-

www.amslabs.ie ADVANCED MICRO SERVICES
il amry & ENVIRGNMENTAL LABORATORIES ITD

TEST CERTIFICATE
Test Report
Sample Ref. Lab No. Test Description Resyits / Unlis TestRef.  Flag
5. Annual Lechate WAT38606 Temperature 8.4 Celcius on site s
$83 27/04/11
Dissolved Oxygen 0% oh site s*

S Indicates analysis thal was subcontrcted to another Isboratory on our approved list of subcontractors who hoids UKAS
accreditation for this test.

8* indicates analysis thet was subcontracted to another laboratory
UKAS accreditation for this test.

This report relates only to samplas tested.
This report shall not be reproduced except in full, without the approval of the Managing Director.

on our approved list of subcantractors who does not hold

Approved By, J .. ces M
Denis Kent
Technical Manager
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Advanced Micro Services & Environmental Laboratories Lid
Carrigeen Business Park, Clonmel, Co. Tipperary
Tal: D52 6178100 » Fax: 052 6178133

www.amslabs.ie

T

| ©
ic AM

L3 PRI

response

group

MS

ADVANCED MICRO SERVICES
& EMVIRQMMENTAL LABORATORIES (TC

TEST CERTIFICATE
Ms Eilish Johnston Pageiofl
Response Engineering Certificate Number:  TWATO18735-1 Final
Tradaree WWTP
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 27/05/2011
Lab Ref. ~Sample Detalls Method Test Result Units | Fiag |
Number
WAT36606 |Desc: 5. Annual Lechate SS3 27/04/11 NOT Tran: See Attached Report A
Date Recelved: 28/04/2011 APPLICABLE|
P243 Sulphate 130.1 mg /1504
p228 Huoride 0.75 mgF/I *
P207  |Total Phosphorus 0.55 mg/iP
p245 Surfactant Anfonic <200 po /LS *

Note - On Site Sampling and analysis is camied out on behalf of AMS, by a subcontract company.

Denis M Kent
Technical Manager

Disclaimers:
Results In this Test Certificate relate only bo the samples tested on an 8 recelved basis.
herein are outside the scope of INAB accreditation.

Opinlons and interpretations expressed
"?'!I“Idmll-hﬂhidlhmhduﬂdluﬂnlmwm“ﬂeﬁﬂlbhﬁmﬂ
+ K" indlcates a test which Is subcontracted to another iaboratory on our approvad list of subcontractors.
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\, response

group
Advanced Micro Services & Environmental Loboratories Ld £ s
Carrigeen Business Park, Clonmel, Co. Tipperary ff 9 S
Tol: 052 6178100 « Fax: 052 6178133 L I I I
WWW. i PS5 ADVANCED MICRO SERVICES
.omslabs.ie st & ENVIONMENTAL LABORATOR'ES 11D
TEST CERTIFICATE
Ms Eilish Johnston Page 1of 1
Response Engineering "
Tradaree WWTP Certificate Number: TWAT023354-1 Final
Shannon, Clare
Ireland Order Number: POR (24780
Date Analysis Started: 30/11/2011 Date Reported: 21/12/2011
e o
Lab Ref. Sampie Detalls Method Test Resuft Units Flag
) Number
SIRTT5e70 [Dosc 553 taken @ 12.00 on F9aL11 Nitrate 6.9 mg/iNO3 | *
Bi-Annual Lechate
N POR 024780 P280  |BOD Total 5 Day with ATU 3l mg/l
Date Received: 30/11/2011 P20 |COD Total 3 mg /102
p205 [Chloride 305 mg /10
P236 jAmmonia 0.49 mg/IN
P217  |Nitrite 033 mafino2 | *
P268 Total Oxidised Nitrogen (TON} <2 mg/IN *
UNKNOWN [Water Temperature 10.3 °C *
p227  |Conductivity 1030 uS f em *
P33 IpH Value 7.5 Units

Note - Collection and onsite testing of samples was caried out by Advanced Micro Lsb and environmentz personnel.

’/.—-'. -

gy
Denis M Kent
Technical Manager

IuﬂllumwlﬂlnmilTatmmuuwumcsmﬂumﬂmmumm.
mlmnsnnlmmummmdwdnmmmmdmm
' Inedicates a test which Is nart Included Iin the INAB accraditation schedule of this laboratory.
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Advanced Micro Services & Envirenmental Loboratories Lid
Carrigeen Business Park, Clonmel, Co. Tipperary

Tel: 052 178100 » Fax: 052 6178133

www.amslabs.ie

TEST CERTIFICATE

Rev.No. 00

Confidential Report

Customer Contact: Allish Johnson
Customer Name: Response Group
Traderee WWTP

Shannen

Co. Clare

Report Ref, WAT36817
Order No,: C110408

Sample Ref. Lab No,
16. 551 Annual WAT36617
Surface Water

2710411

l response

group

= AMS

=

ETR S R

ADVANCED MICRO SERVICES
3, ENVITONMENTAL LABORATORIES .TD

Date of Recelpt: 27/04/11
Date of Report: 28/05/11

No. of Samples: 1
Sample Description: Surface water

Test Report
Test Description Results / Units TestRef. Dl
Arsenic <0.02 mgil SUBCON s
Boron 0.07 mgfl SUBCON §*
Cadmium <0.01 mg/l SUBCON ]
Calclum 150 mgh SUBCON Ll
Chromium <0.01 mgh SUBCON S
Copper <0.01 mgh SUBCON s
Cyanide(Total) <0.05 rgil SUBCON S
Iron 0.08 mgh SUBCON 5
Lead <0.03 mgA SUBCON -]
Magnesium 15 mgh SUBCON g
Mn (Dissolved) 2 ugh SUBCON s
Mercury <0.01 mgh SUBCON §
Nickel «<0.01 mgh SUBCON S

Page 10f2
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Advanced Miero Services 8 Environmentod Laboratories Lid
Carrigesn Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 * Fox: 052 6178133

www.amslabs.ie

TEST CERTIFICATE
Test Report
Sample Ref. Lah No, Tost Description
16. §81 Annual WAT38617 Potassium
Surface Water
270411 Sodium
Tin
Zinc
Temperature
Dissolved Oxygen

§ indicates enalysis that was subcontracted to another laboratory on our approved [ist of subcontraciors who holds UKAS

accreditation for s test.

S* indicates analysis that was subcontracied o another laboratory on our app

UKAS accreditation for this test,
This report relates only to samples tested.

This report shall not be reproduced except In full, without the approval of the Managing Director.

Resufts / Units Test Ref. Flag
9.1 mgh SUBCON s
45 mgh SUBCON s
<0.01 mgh SUBCON ]
<0.01 mp SUBCON 5
7.2 Celclus on site s
88 % on site s

e =
sty Cu

=

response

group

AMS

ADVANCED MICRO SERVICES
& EFVIRCRMENTAL LABDRATORIES 1D

> ki
Approved By, 2an~n

Page 2 of 2
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Denis Kent

Technical Manager

roved list of subcontractors who does not hold
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Advanced Micro Services & Environmental Loboratories Lid
Carrigeen Business Pork, Cioamel, Co. Tipperary
Tol; 052 6178100 + Fox: 052 6178133

www.amslabs.ie

l response
group
.fa
e AMS

ADVANCED MICRO SERVICES
& EN/ I ONMENTAL LABORATORIES (1D

PR

TEST CERTIFICATE
Ms Eilish Johnston Page1ofl
Response Engineering Certificate Number:  TWAT018746-1 Final
Tradaree WWTP
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 2B/04/2011 Date Reported: 27/05/2011
[ Lab Ref. Sampie Detalls ~Test Result “Units [ Flag
s et ——— T ]
WAT36617 |Desc: 16. SW1 Annuai Surface Water 89 mg /| NO3 -
27/04/11 See Attached Report . A
Date Received: 28/04/2011
954 mg /1504
0.07 mgF /I *
Total Phosphorus 0.46 mg/iP
<0.05 mg/INO2 | *
P68 |Total Oxidised Nitrogen (TON) 2 mg/IN *
P227  |Conductivity 814 S/ em ¥

Note - On Site Sampling and analysis is carried out on behalf of AMS, by a subcontract company.

Denis M Kent
Technical Manager

Disclaimers:

ltmnsnpwudInmhtmmnhuwwum”nmuwgnmumnm

Opintons and interpretations

Page 102 of 134

hareln aummmamm&m
o Indicates a tost which is not included in the INAB accreditation schadule of this

laboratory.
'l‘lndlmatutwmchlssubmnhmdwamumhmmmw-mwd list of subcontractors.
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Tradaree Point AER 2011 l response
9roup

Advanced Micro Soryices & Environmeppe Laboratorias 14y
Carrigeen Business Park, Clonmel, o Tipperory =
Jel: 052 6178100 33

¢ Fax: 057 a17e4
Www.amslabs jg

TEST CERTIFICATE

Ms Eilisp Johnston
Responge ineering
Tradareq WEnnfrp

Shannon, Clare
Trefand Order Number,
Date Malwls Starteq: 28/04/201 1

Lab Rey,

Tr
LAY

3T

Page 103 of 134



Tradaree Point AER 2011

Advanced Micro Services & Environmental Laboratories 11d
Carrigeen Business Park, Clonmel, Co. Tipperory
Tei: 052 6178700 » Fox; 052 6178133

www.amskabs.ie

l, response
Qroup

1 |=

MS

ADVANCED MICRO SERVICES
& EWVIRCHMENTAL ' ATORATORIES (70

TEST CERTIFICATE
Ms Eilish Johnston Page 1 of 1
Response Engineering .
Tradaree WWTP Certificate Number:  TWAT023360-1 Final
Shannon, Clare
Ireland Order Number: POR 024780
Date Analysis Started: 30/11/2011 Date Reported: 21/12/2011
Lab Ref, Sample Detalis Method Result Units | Flag |
Number
"WAT42676 ) Desc: SW1 BIl-Annual Surface Water 35 mg /1
taken @ 12.00 on 29/11/11 51 ma /02
Order No: POR 024780
Date Received:; 30/11/2011 74 mg fi02
0.14 mgfIN
LUNKNOWN |Water Ternperstura Q.7 °C *
7.6 Units
<20 mg fl

Note - Collection and onsite testing of samples was carried out by Advanced Micro Lab and environmental personnel.

Denis M Kent
Technical Manager

Disclaimers;

Results reportad In this Tast Certificate relnte only to the samples tested on an as recelved basis.
axpresaed hareln are vutside the scops of TNAB accreditation.
= Indicates a tast which is not Included in the TNAS accreditation schedule of this laboratory.

Opinlonl and
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response

9roup

Advonced Micro Sor: & nviranmenjg| Laboratories 14y s
Corrigean Business Park, Clonmel, Co. Tipperary
Tol: 052 41 * Fax: 052 4178133 \4
Www.omslabs je =  ADVANCED MICRO SERV)CEs
“r. & ENVIRONMINTAL ABCRATORIES 111y
TEST CERTIFICATE
Rev.No, 00
Ll »
Con fidentia] Report
Customer Contact: Alligh Johneon Date ofReoelpt: 2704/11
Customer Name: Respongs Group Datg of Report: 28/08111
Tradereg wwrp
Shannon
Co. Clare
Report Ret- WAT38815 No. of Sampieg: 1
Order Ng.: C110406 Sample Description: Surface water

18,882 Annya} WAT36818 Arsanic <0.02 mgA SuBCoN 8
Uriaca Water
27104114 Boron 0.11 mga SUBCoN s
Cadmium <0.01 mgp SUBCON s
Calcium 180 mgy suscon s
Chromym <0.01 mgy SUBCON 8
Copper <0.01 mgn SuBCON 8
Cyanidsﬂ'ohl) <0.05 mgn SuUBCon s
fron <0.01 mgll SuBcon 8
Lead <0.03 mgyy Suscon s
Magnesiym 23 mgp SuBCon 8
Mn (Dllelved) 2600 ugn SUBCON s
Mercury <0.01 mg Suscon L
Nicke| 0.00 mgn Suscon ]
Page 112
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Advanced Micro Services & Environmental Laboratories Ltd
Carrigeen Business Park, Clonmel, Co. Tipperory
Tel: 052 6178100 » Fax: 052 6178133

www.amslabs.ie

TEST CERTIFICATE
Test Report
Sampje Ref, LabNo.  TestDegeription
18. S52 Annual WAT36618 Potasslum
Surface Water
2710411 Sodium
Tin
Zine
Temperature
Digsolved Oxygen

§ indicates analysis that wase subcontracted to another laboratory on cur approved list of subconiractors wha holds UKAS

accreditation for this test.

%* indicates analysis that was subcontracted to another taboratory on our approved list of subcontraciors who does not hold

UKAS accreditation for this test.
This report relates only to samples tested.

This report shall not be reproduced except in full, without the approval of the Managing Director.

Eifero.

Resutts / Units
8.3 mgh
63 mgh
<0,01 mgh
<0.01 mgA
7.7 Celclus
0.1 %

response

group

& AMS

ADVANCED MICRO SERVICES
& EN%IRCHMENTAL LALCRATORES TD

TeatRef,
SUBCON
SUBCON
SUBCON
SUBCON
on site

on sile

Approved By: D e 1] /6.4[

Page20f2
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Denis Kent

Technicai Manager
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Advanced Micro Services & Environmental Laboratories Lid
Carrigeen Business Pork, Clanmel, Co. Tipperary
Te!: 052 6178100 » Fax: 052 6178133

www.amslabs.ie

l, response
group

ADYANCED MICRO SERVICES
& E*IRCOCMENTAL LACORATOR 73 D

1

= £

TEST CERTIFICATE
Ms Eilish Johnston Page 1of 1
Response Engineering g
Tradaree WWTP Certificate Number: TWAT015747-1 Final
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 27/05/2011
Lab Ref. Sample Delnils Method Test Result Units | Hag
Number
"WAT36618 | Desc: 18, S52 Annual Surface Water P235  [Nitrate 3.1 majIND3 | *
27/04/11 riached .
Date Received: 26/04/2011 LA Lo See Attached Report A
F243  |Sulphate 153.3 mg 1504
P228  |Fluoride 0.35 mgE/l »
P207  {Total Phosphorus 1.22 mg/lP
P217  |Nitrite <005 mg/inGz | o*
p268  |Tatal Ondcised Nitrogen (TON) <10 mg/IN »
P227  |conductivity 1024 uS/am *

Note - On Stte Sampling and analysis is carried out on behalf of AMS, by a subcontract company.

Denis M Kent
‘Fechnical Manager

Disclaimers:

wmmhfmmﬂuhuhumhhmanmpmuﬂMonmumm
OplnloMthmrpuh‘lbm ressed hereln are outside tha scope of INAB accreditation.

's' Indicates a test which Bnntlndudﬂd in the INAB accreditation schodule ﬂﬂ!l!'lin“w

tractors.

+ & * indicates » best which Is subcontracted to anothar lab ¥ On DU &pp
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l, response
group

£ koo it Servicgs & Fayronmeniai Il ':.noriff; ud
Craigeer Busrass Tedt, Caonno |, ( < T L «p‘
Tel CR2 7RIS & ‘i"
www.amslabs.ie " ADVAN(ED MECRO SIRVICES
YR L T 2 e T
TEST CERTIFICATE
Ms Eilish Johnston Page 1 of 1
#:::“seﬁ“wg;_‘;*““g Certificate Number:  TWAT018751-2
ree Supplementary
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 30/05/2011
Lab Ref. Sample Detalls Method Test Resuilt Units | Flag
Number
WAT36622 | Dest: 19. 5§52 Bi-Annual Surface Water 28.4 ma/fl
men 331 mg /102
Date Recelved: 28/04/2011 P23  |Ammania <0.03 mg/IN
UNKNOWN |Water Temperature 7.7 °C *
P233  |pH Value 7.5 Units
P202  |Solids Suspended 850 mg/l

Note - On Site Sampling and analysis is carmied out on behalf of AMS, by a subcontract company.

Denis M Kent
Technical Manager

Results reported In this Test Certificate ralate only to the samples tested on an as recehed basis.
Opinions and interpretations axprezsed herein are outside the scope of INAB accreditation.
*** Indicates a test which is not included in the INAB accreditation schedule of this laboratory.
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group

| ZAMS

www.amslabs.ie ABVANCED MICKO STRVICES

TEST CERTIFICATE
Ms Eilish Johnston Page1of 1
Response Engineering . -1 Fi
Tradaree WWTP Certificate Number; TWAT023361-1 Final
Shannon, Clare
Ireland Order Number: POR 024780
Date Analysis Started: 30/11/2011 Date Reported: 21/12/2011
Lab Ref. Sample Detalls Method Test Result Units | Fiag
WAT42677 [Desc: 552 BrAnnual Surface Water 4.4 mg /1
taken @ 10.00 on 29/11/11 56 mg /102
Order No: POR 024780 2.3 102
Date Recelved: 30/11/2011 . mg /
0.19 mg/IN
9.7 oC *
7.5 Units
<20 mg /1

Note - Collection and onsite testing of samples was carrled cut by Advanced Micro Lab and environmental personnel.

Denis M Kent
Technical Manager

Disclaimers:

Results reported In this Test Certificate relate only to the samples tested on an as received bagis.
Opinions and interpretations expressed hereln are outside the scope of INAB accreditation.
'** Indicates a test which Is not (ncluded in the INAB accreditation schedule of this laboratory.

1VRAE

T
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Advonced Micro Services & Environmental Laboratories Lid

Carrigeen Business Park, Clonmel, Co. Tipperary

Tal: 052 6178100 * Fax: 052 6178133

www.amslabs.ie

TEST CERTIFICATE

Rev.No. 00

Confidential Repori

Customer Contact: Allish Johnson
Customer Name: Response Group
Traderee WWTP

Shannon

Co. Clare

Report Ref: WAT36619
Order No.: C110406

Sample Bef. Lab No.
20. 584 Annual WAT36619
Surface Water

27104111

. =

L7

PR AL

Date of Recelpt: 27/04/11

\ @
= AM

response
group

MS

ADVANCED MICRO SERYICES
& ENVIRONME ITAL LAB DRATORIES LTC

Date of Report: 28/05/M1

No. of Samples:
Semple Description:

Test Report

Teat Description Resujts / Units Tost Ref.
Arsenic <0.02 mg SUBCON
Boron 0.12 mgh SUBCON
Cadmium <0.01 mgh SUBCON
Calcium 170 mgh SUBCON
Chromium <0.01 mgh SUBCON
Copper <0.01 mgi SUBCON
Cyanide(Total) <0,05 mph SUBCON
iron <0.01 mph SUBCON
Lead <0.03 mg SUBCON
Magnesium 20 mgh SUBCON
Mn (Dissatved) 1 ugl SUBCON
Mercury <0.01 mgh SUBCON
Nickel <0.01 mgh SUBCON

Page 10f2
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response
group

Advanced Micro Services & Environmental Loboratories Ltd i
Carrigeen Business Park, Clonmel, Co. Tipperary *f?w. g
Tel: 052 6178100 » Fax: 052 6178133 oo IV

www.omslabs.ie ~  ADVANCED MICRO SERVICES

- & ENVIZONMENTAL LABORATCRES (T
TEST CERTIFICATE

Test Report

Semple Ref. LsbNo,  TestDescription Resuits/Units  IestRel  Flau

20. 554 Annual WAT36618 Potassium 11 mgl SUBCON st

Surface Watar

270411 Sodium 49 mgA SUBCON s
Tin <0.01 mg/l SUBCON S
Zinc <0.01 mph SUBCON L
Temperature 8.6 Celcius on site §*
Dissolved Oxygen 9.8 % on site s

S indicates analysis that was subcontracted fo another laboratory on our approved list of subcontractors who holds UKAS
accreditation for this test.

S* indicates analysis that was subcontracted to anather laboratory on our approved list of subcontractars who does not hold
UKAS sccreditation for this test.

This report relates only to samples tested

This report shall not ba reproduced axoept in full, without the approval of the Managing Director.

Approved By;_.2 J i M'
Denis Kent
Technical Manager

Page 2 of 2
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«-.'§m1~ e ficry Services G Environg "n?tz Labzrede s Mg
frimzepn o Lk el O ":,

R [ ""7! uF,- ;?m7E

www.cmélcbs.ue
TEST CERTIFICATE

Ms Eilish Johnston
Response Enginearing

response
group

/\MS

L " ADVANICED {UEFC SERVICES

Page1of 1
Certificate Number:  TWAT018752-2

Tradaree WWTP
Shannon, Clare Supplementary
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reportad: 30/05/2011
Lab Ref. Sample Details Method Test Result Units Flag
Number _
WAT36623 | Desc: 21.554 8i-Annual Surface Water P280  |BOD Total 5 Day with ATU 1.7 mg/l
sl 210  [coD Total <10 mg /102
Date Received: 28/04/2011 P236  lAmmonia 0.05 ma/IN
UNKNOWN |Water Temperature B6 °C
P233  |pH Value 7.7 Units
P202  |Solids Suspended 24 mg/l

Mote - On Site Sarmpling and analysis is carried out on behalf of AMS, by a subcontract company.

t/'-_”“
Denis M Kent
Technical Manager

Disclaimers:

Results reported in this Test Certificate relate only to the samples tested on an as received basis.
Opinlons and interpretations expressed herein are outside the scope of INAB accreditation.
** Indicates a test which is not included in the INAB accreditation schedule of this labaratory.
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Advanced Micra Services & Environmental Laborotories Lid
Carrigeen Business Park, Clonmel, Co. Tippsrary

Tew: 052 6178100 » Fax; 052 6178133
www.amslabs.ie

‘, response

Qroup

R,

MsS

ADVANCED MICRO SERVICES
& EXVIOONMENTAL LARDRATGZS HTD

TEST CERTIFICATE
Ms Elfish Johnston Page t of 1
Response Engineering . -1 Fi
Tradaree WWTP Certificate Number: TWAT023362-1 Final
Shannon, Clare
Irefand Order Number: POR 024780
Date Analysls Started: 30/11/2011 Date Reported: 21/12/2011
Lab Ref. Sample Details Method Resuft Units | Fiag |
- Number
WAT42678 | Desc: 554 Bi-Annual Surface Water 2.7 mg/|
taken € 11.30 on 29/11/11 48 mg /102
Crder No: POR 024780
Date Reveived: 30/11/2011 7.5 mo /102
025 mg/IN
UNKNOWN IWater Temperature 9.7 °C *
7.7 Units
<20 mg/l

Note - Collection and onsite besting of samples was carried out by Advanced Micro Lab and environmental personnel.

Denis M Kent
Technical Manager

Disclaimers;

muwmuummm«hhnnnumamundwm-mm
Mmmmethanmdemmm

'« Indicates u test which i not included Int the INAR
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response

group

ie= AMS

“”  ADVANCED MICRO SERVICES

Advanced Micro Services & Environmental Lobarctories Lid
Carrigeen Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 = Fox: 052 6178133

www.amslabs.ie

i . T & ENVIRCNMENTAL LABORATORIES LTD
TEST CERTIFICATE
Rev.No. 00
» -
Confidential Repori

Customer Contact: Ailish Johnson Date of Receipt: 27/04/11

Cuetomer Name: Response Group Date of Report: 28/05/11

Traderee WWTP

Shannon

Co. Clare

Report Ref: WAT36620 No. of Samples: 1

Order No.: C110406 Sample Description: Surface water
Test Report

Sample Ref. Leb No. Test Pescription Resuits / Unlts TestRef.  Elag

22. 556 Annual WAT36620 Arsenlc <0.02 mgh SUBCON s

Surface Waler

27104111 Boron 0.26 mgh SUBCON 5
Cadmium <0.01 mgh SLIBCON -]
Calcium 170 mgA SUBCON s
Chromium <0.01 mgA SUBCON S
Copper <0.01 mgh SUBCON S
Cyanide(Total) <0.05 mgh SUBCON 8
iron 0.03 mgh SUBCON S
Lead <0.03 mgfl SUBCON ]
Magnesium 82 mgl SUBCON 8"
Mn (Dissolved) 2 ugh SUBCON S
Mercury <0.01 mgi SUBCON 8
Nickel <0.01 mgA SUBCON 5

Page 10f2
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group

oame’ Co Tiprs ,.-;: ;’,
2 AFRITT e ] (AN il Dotes A s .
e

www.amslabs.ie

3

TEST CERTIFICATE

Test Report

Sample Ref. Lab No. Test Description Results / Units TestRel.  Flag

22. $56 Annual WAT36620 Potassium 40 mgA SUBCON g

Surface Water

27104111 Sodium 320 mgn SUBCON g
Tin <0.01 mgl SUBCON S
Zinc <0.01 mgf SUBCON 8
Temperature 8.1 Celcius on site s
Dissolved Oxygen B.6 % on site &

$ indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors who holds UKAS
accreditation for this fest.

$* indicates analysis that was subcontracted to another laboratory on our approved list of subcontractors who does not hold
UKAS acereditation for this fest.

This report relates only to samples tested.

This report shalf not be reproduced except in full, without the approval of the Managing Direclor.

T #

Approved By:

Denis Kent
Technical Manager

Page 2 of 2
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Advanced Micro Services & Environmenta] Laboratories Ltd

Carrigeen Business Park, Clonmel, Co. Tipperary
Tel: 052 6178100 » Fox- 052 6178133
www.amslabs.ie

—

respgrgie
AMS

ADYANCED MICRO SERVICES
& ENVIRC SMENT:L LABORATCRICS (TD

TEST CERTIFICATE
Ms Ellish Johnston Page 1 of 1
Response Engineering s . i
Tradares WWTP Certificate Number: TWATO018749-1 Final
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 27/05/2011
Lab Ref. Sample Details Method Test Result Units Aag
Number _
WATI6620 | Desc: 27. 556 Annual Surface water 5  [Nitrate 53 mg /| KO3 *
27/0441k NOT  |Transter See Attached Report .
Date Recelved: 28/04/2011 APPLICABLE
P243  |Sulphate 214.7 mg /1504
P228  |Fuoride 0.79 mgF/i *
P207  {Total Phosphorus 0.33 mg /P
P27 |Nitrite <(.05 ma/InO2 | *
P268  |Total Oxidised Nitrogen (TON) 1.2 mg/iN *
P27  [Conductivity 1412 pSfem *

Note - On Site Sampling and analysis is carried out on behalf of AMS, by a subcontract company,

/-—"'"
gz

y v

Denis M Kent
Technical Manager

Disclaimers:
Results raported bn this Tast Certificate relate only to the samples testad on an as received basis.
sccrpditation,

Opinions and Interpratations axprassad herein are outside the scopa of INAB
*'wmamwuummmmmmmmnmumhmm

+ & * Indicates a test which Is

d to another &

Y On DUF app
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Advanced Micro Services & Environmental Laboratories Lid
Caorrigeen Business Park, Clzamel, Co. Tipperary
Tel; 052 6178100 » Fox: 052 6178133

www.amslabs.ie

response
group

ADVANCED MICRO SERVICES

e AMS

& ENVITGMNMENTA? LARDRAT- JRIES LTD

TEST CERTIFICATE
Ms Eilish Johnston Page1of 1
wmmm Certificate Number:  TWATD18753-2
ree Supplementary
Shannon, Clare
Ireland Order Number:
Date Analysis Started: 28/04/2011 Date Reported: 30/05/2011
Lab Ref. — Sampie Details ‘Method Test Result Units | Flag
WATA0624 | Desc: 23, 556 Bi-Annual Surface Water 9 ma/l
27104711
Date Recelved: 28/04/2011 :;7 n:g[llloﬂl
81 °C *
77 Units
318 mg /1

Note - On Site Sampling and analysis is carried out on behalf of AMS, by a subcontract company.

Denis M Kent
Technical Manager

Disclaimers:

Results reportad in this Test Certificabe relate only to the samples tested on an as recalved basis.
DOpinlons and herein are outside the scops of INAB accreditation.
'o* Indicates & test which Is not included in tha INAB sccreditation schedule of this laboratery.
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Jawrige Bucing s Mo Clonme!, C e |q S
i 052870 e T Q32 ATFRIZT I | I
www.amslabs.ie
Ms Eilish Johnston Page 1of 1
'T*f’g:“’em';*”“g Certificate Number:  TWAT022916-2
adarea Supplementary
Shannon, Clare
Ireland Order Number: POR 024780
Date Analysis Started: 02/12/2011 Date Reported: 21/12/2011
Lab Ref, Sample Details Method Test “Result Units | Flag
Number
WAT42764 | Desc: 556 Bi-annual Surface Water 280 |BOD Total 5 Day with ATU <2 ma/fl
01/12/11. Taken by: A. Johnston p210 cOD Total 30 mg /102
Order No: POR 024780 P204 Dissolved 10.58 /102
Date Received: 02/12/2011 Oxygen Disso ' mg
P236 |Ammonia 0.05 mg/fIN
P233  |pH Value 8.1 Units
P202 Solids Suspended 27 ma/l
WAT42765 | Desc: S57 Bl-annual Surface Water P280  |BOD Total 5 ay with ATU <2 mg /Il
01/12/11, Taken by: A. Johnston P20 COD Total 30 mg /102
Order No: POR 024780 Ived |02
Date Recetved: 02/12/2011 P204 Oxygen Dissol 10.46 mg [ 10
P236 jAmmonia 0.06 mg/IN
P233  |pH Value 7.6 Units
P202  |Solids Suspended 30 mg/l

Note - Response camied out sampling and no temperature readings were recorded.

—_ -
L nie S
Denis M Kent
Technical Manager

Disclaimers:

Results reported in this Test Certificata relate only to the samples tested on an as recelved basis.
Opinions and interpretations expressed herein 2ra outside the scope of INAB accreditation.
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