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1.0 INTRODUCTION

Malone O’Regan (MOR) was appointed by South Dublin County Council (SDCC) to
undertake a Tier Il Risk assessment based on a exploratory site investigation of Waterstown
Landfill in accordance with the Environmental Protection Agency’s (EPA) published Code of
Practice: Environmental Risk Assessment for Unregulated Waste Disposal Sites (2007) and
Waste Management (Certificate of historic unlicensed waste disposal and recovery activity)
Regulations, 2008 (S.I. No. 524 of 2008) which were published in December 2008.

Waterstown Landfill is a closed landfill located north of Palmerstown village approximately
10km west of Dublin City Centre (refer Drawing No. 1a). It is reported that the landfill was in
operation from 1983 to 1987 and was used as a disposal facility for municipal waste as well
as solid inert waste from commercial/industrial sources (SDCC, 2011). According to the Tier |
Report prepared by SDCC the former landfill site covers an area of approximately 25
hectares (ha) to the south of the River Liffey and is currently in use as a public park (refer
Drawing No. 1b).

1.1 Project Understanding

In accordance with the Code of Practice, Waterstown Landfill can be classified as a Category
1 landfill as it was operated by SDCC without a waste licence in the period between 15" July
1977 and the introduction of the Waste Management Licensing Regulations in 1997 (without
being in breach of national legislation). In this regard, SDCC has responsibilities under the
Code of Practice and Waste Regulations to assess the intrinsic risk of the former landfill.

1.2 Project Objectives

SDCC issued a brief for the appointment of consultants in June 2012 for an exploratory site
investigation of the former landfill that outlined the following:

e Assessment of waste types /composition to confirm what is reported in the Tier |
study through trial pitting.

e Waste sampling to determine leachability.
Leachate testing for List 1 and List 2 substances.

e Soil sampling to assess permeability potential of surrounding materials, use of
material for capping and for contamination.

e Surface and ground water sampling and analysis as per the suite of parameters
identified in Table C2 of the EPA Landfill Monitoring Manual 2003.

e Topographical survey.

e Geophysical survey to determine waste extent, depth, plumes and any anomalies.

e Report preparation and interpretation.

¢ Using the finding of the exploratory site investigation and sampling, the scope of work
for the main Tier 2 site investigation will be outlined in the report.

1.3 Background Information Reviewed

A number of relevant documents were reviewed during this assessment that included the
following:

o Waterstown Landfill Palmerstown: Report on Risk Assessment Methodology Tier 1: -
Conceptual Site Model: Risk Screening and Prioritisation South Dublin County
Council (October, 2011).

e Provision of Engineering Consultancy Services for the Implementation of the Tier 2
Risk Assessment: Exploratory Site Investigation and Sampling Analysis at

Malone O’'Regan 1
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Waterstown Landfill, Palmerstown Dublin 20. South Dublin County Council (June
2012).

1.4 Disclaimer

The conclusions presented in this report are professional opinions based solely on the tasks
outlined herein and the information made available to MOR. They are intended for the
purpose outlined herein and for the indicated site and project. The report is for the sole use
of the Client. This report may not be relied upon by any other party without explicit
agreement from MOR. Opinions and recommendations presented herein apply to the site
conditions existing at the time of the assessment. They cannot apply to changes at the site of
which MOR is not aware of and has not had the opportunity to evaluate. This report is
intended for use in its entirety; no excerpt may be taken to be representative of this
assessment. All work carried out in preparing this report has utilised and is based on MOR
professional knowledge and understanding of the current relevant Irish and European
Community standards, codes and legislation.

1.5 Difficulties Encountered

The southern and eastern boundary of the former landfill could not be fully delineated within
the scope of this exploratory investigation due to a number of factors including but not limited
to the presence of vegetation at the boundary and the presence of development outside of
the park. However, due to the pre-existence of the residential properties on the southern
boundary, it is likely that the road delineate the extent of the boundary albeit that was not
proven.

The volumetric calculations of waste and capping are subject to interpretation given the size
of the site and the limited number of investigations points that reached the base of the waste
compared to the area in question. Therefore, this figure could vary and should be reviewed
following receipt of any further site investigation data or records.

Malone O’'Regan 2
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2.0 SITE SETTING

2.1 Site Location

The former landfill operated by SDCC during the 1980s is located in Palmerstown, Dublin 20.
It has been developed over the last thirty years as a public park and ecological conservation
area. The site, for the purpose of this exploratory investigation, is bordered to the north by a
Mill Race, to the west by additional park area and the M50 Westlink toll bridge and to the
south by primarily residential properties with some educational/community and commercial
facilities and to the east by undeveloped greenfield land, residential properties and the River
Liffey (Drawing No. 1b/Figure 1).

Figure 1: Site Layout and Boundary

2.2 Zoning Status

Zoning of the Landfill

In the current South Dublin County Development Plan (2010-2016), SDCC aim ‘To protect
and enhance the outstanding character and amenity of the Liffey Valley and to preserve its
strategic importance as a green break between urban settlement areas’; and thus SDCC
have zoned the area as a green space. The section of the River Liffey from Lucan Bridge to
Palmerstown, of which the site is within, falls under a Special Amenity Area Order (SAAQ)
which was confirmed by the Minister of the Environment in March 1990.

Surrounding Zoning

In the current SDCC Development Plan (2010-2016), the surrounding land has been zoned
for a variety of uses including; areas to the south which have been zoned with the aim to
‘provide, protect and/or improve local centre for facilities’ and ‘to protect and/or improve
residential amenity’. There are a number of archaeological features on the North East of the
site which SDCC have mapped as a record of protected structures while a corridor along the
River Valley has been zoned as a pNHA — refer to section 2.6.2.

Malone O’'Regan 3
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2.3 Historic Site Development

It is known that quarrying activities were previously undertaken at the site. Historical
information from reports, maps and aerial photographs were reviewed to provide information
on the historical quarrying activities and the development of the former landfill. The historical
maps and aerial photographs examined during this desk based study are presented in Table
1:

Table 1: Historical Site Development

Date Source Development

1843 OSl Archives | Onsite: There is a small gravel pit present just south of the mill
Historic race (to the west of the old mill).

6 inch

Offsite: There is 1No. structure located on the southern boundary
of the site (Riversdale House) while several other structures are
located further to the south and south east of the site in
Palmerstown village.

1908 OSl Archives | Onsite: The site has remained largely the same with the
Historic disappearance of two structures at the mill.
25 inch

Offsite: Similar to 1843.

1978 OSl Archives | Onsite: The gravel pit shown in previous mapping still remains.
However, further excavations and mounding of spoil appears to
have occurred across the northern section of the site from the
western boundary to the west of the historical gravel pit.

Offsite: Not observed.

circa SDCC Onsite: The gravel pit can be clearly seen.
1978 Liffey Sandpit
Company Offsite: Not observed.
1985 SDCC Onsite: Operational landfill. Berms within the site boundary can

Aerial photo be observed.

Offsite: A number of residential properties can be observed along
the southern boundary.

1995 OSl online Onsite: The presence of a number of new footpaths/tracks as a
Aerial Photos | result of the redevelopment of the site to incorporate its use as a
(reference public park and ecological area.
only)

Offsite: A number of residential and commercial properties can
be observed along the southern boundary from Riversdale
House, located to the south west of the former landfill, to the
south eastern site boundary.

2000 OSl online Onsite: As above.
Aerial Photos
(reference Offsite: As above.
only)

2005 OSl online Onsite: As above.
Aerial Photos
(reference Offsite: As above.
only)

Drawing No. 2a highlights what appears to be the extent of historic quarrying that took place
at the site before any landfiling commenced; this is based on the OSI 1978 mapping data
Malone O’'Regan 4
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and the Liffey Sandpit Company map (Refer Drawing No. 2b). An aerial photograph also
presented on Drawing No. 2a and dated from 1985 indicates the possible locations and type
of waste deposited onsite during the operational period. Berms can also be observed in this
photograph. Drawing No. 2b illustrates a drawing from the Liffey Sandpit Company which
identifies the boundary of the quarry (date unknown but given the similarity with the OSI 1978
drawing it may be circa that time). Following the completion of landfilling activities on site in
1987, SDCC completed capping works on the site and commenced work to develop the site
as a public park.

2.4 Geology
2.4.1 Quaternary Geology

Based on the GSI/EPA Quaternary maps, the north west of the former landfill is underlain by
alluvium and carboniferous glaciofluvial sands and gravels while the north east is classed as
having bedrock within 1m of the surface (refer Drawing No. 3). The southern section of the
site is largely underlain by limestone till. The land located between the northern site
boundary i.e. the mill race, and the southern bank of the River Liffey is underlain by alluvial
deposits. Land beyond and adjacent to the former landfill to the south and west can be
predominantly characterised by limestone till; however the land to the east is a combination
of limestone till, bedrock to within 1m of the surface and alluvial deposits.

2.4.2 Bedrock Geology

Based on the GSI Bedrock maps the bedrock underlying the quaternary deposits is
comprised of Calp (also known as the Lucan formation) which consists of dark grey massive
limestones, shale limestones, while massive mudstones and cherts are common (refer
Drawing No. 4). To the west of the site is a small section of the Tober Colleen formation.

2.4.3 Subsoils

Based on the Teagasc subsoil maps the site is largely underlain by a rock outcrop and
subcrop in the centre of the site where the bulk of the landfill materials were reportedly
deposited (SDCC, 2011), with till derived chiefly from limestone along the southern boundary
with made ground present beyond the southern boundary, glaciofluvial sands and gravels to
the west and north of the site. Alluvium undifferentiated deposits are present between the
mill race stream and River Liffey, (refer Drawing No. 5). Significantly, it is reported by SDCC
(2011) that “bed rock at surface which might have been rock outcrop was also removed.
Hence the waste is sitting directly on the bed rock.”

2.5 Hydrogeology
2.5.1 Aquifer Classification

Bedrock Aquifer

The bedrock aquifer beneath the former landfill is classified by the GSI as a Locally Important
Aquifer where the aquifer is moderately productive only in local areas (refer Drawing No. 6).
The area surrounding the site (within 1km) is also largely classified as a Locally Important
Aquifer with localised areas of Poor Aquifer classification to the west, north-west and north of
the site.

Sand and Gravel Aquifer

According to the GSI database, the general site area is not underlain by a sand and gravel
aquifer and there are no sand and gravel aquifers reported within a 2km radius of the former
landfill site.

Malone O’'Regan 5
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2.5.2 Groundwater Vulnerability Rating (Vertical Pathway)

Groundwater vulnerability provides a measure of the ability of contaminants to migrate
vertically to an aquifer and is a function of the subsoil permeability and its thickness (EPA,
2007). The GSI has assigned a groundwater vulnerability rating ranging from High to
extreme with rock at/near the surface beneath the former landfill (refer Drawing No. 7).

2.5.3 Groundwater Use and Protection

A search of the GSI groundwater well database was conducted to identify registered wells
within a 2km radius of the former landfill (Drawing No. 8). Four wells were identified within
the 2km zone, one industrial, one agricultural and two unknown. All four wells were located
on the northern side of the River Liffey.

The Groundwater Protection Scheme provides a framework for the protection of groundwater
source zones (e.g. areas of contribution to water supply bores). The GSI Source Protection
Area data indicates that there are no designated Source Protection Zones in the immediate
vicinity of the former landfill (GSI, 2010).

2.6 Hydrology
2.6.1 Hydrological Receptors

River Liffey

The River Liffey which flows into Dublin City Harbour is located to the north of the former
landfill (refer Drawing No. 9) at distances ranging from approximately 30m to 150m from the
site boundary. The nearest EPA sampling station, located approximately 1km downstream of
the site, at Islandbridge, reports a 95" percentile (95%tile) of 2.29m%/s (estimated) with a dry
flow of 2.05m%s, while the hydrometric station 09022, located approximately 8km upstream
of the former landfill at Leixlip Power Station, reports a 95%tile of 2.0m%s with a dry flow of
2.0m%s (ERBD, 2004).

The Q rating upstream (Lucan bridge) and downstream of the site (1km upstream of
Chapelizod bridge) received a Q rating of ‘3’ in 2005 which indicates a poor water quality
status (Dart Underground, 2010). The 2009 data for the Eastern River Basin district indicates
that surface water ecological status is ‘poor’ in the River Liffey up and downstream of the
site, while surface water chemical status is ‘moderate’ up and downstream of the site.

Mill Race

A mill race forms the boundary of the northern section of the site from west to east. The
chemical and ecological status of this water body is unknown. The Mill Race is located
between the site and the River Liffey (refer Drawing No. 9).

2.6.2 Protected Area Receptors — Surface Water Dependent Terrestrial Ecosystem

The section of the River Liffey from Lucan Bridge to Palmerstown, of which the site is within,
falls under a Special Amenity Area Order (SAAO) which was confirmed by the Minister of the
Environment in March 1990.

The site is also located south of the Liffey Valley proposed Natural Heritage Area (pNHA)
(refer Drawing No. 10 and Appendix A), which has been designated by National Legislation
under the remit of the National Parks and Wildlife Service (NPWS). It would appear based on
available maps that the boundary of the pNHA may extend marginally beyond the Mill Race
into the landfill footprint however, this may just be an anomaly with the maps.

Malone O’'Regan 6
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2.7 Infrastructure

Service ducts and infrastructure can provide a pathway for the migration of contaminants
from the former landfill to identified receptors.

2.7.1 Local and Landfill Infrastructure

Eircom, ESB Networks and Bord Gais provided information on service infrastructure (i.e.
pipes, cables, etc.) as they have a number of service cables within the vicinity of the site
(refer Appendix B). Details on the water supply infrastructure in the vicinity of the site are
presented on Drawing No. 11 while details on storm drainage and foul drainage in the vicinity
of the site are presented on Drawing No. 12.

SDCC facilities are also present onsite and consist of both a permanent structure and a steel
container type cabin. The site also contains a car park for both the public and park staff in the
southern portion of the site.

Malone O’'Regan 7
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3.0TIER 1 CONCEPTUAL SITE MODEL

A conceptual site model (CSM) was developed by SDCC (2011) for the former landfill and
possible sources, pathways and receptors along each of the source-pathway-receptor (SPR)
linkages were identified (Refer to Appendix C). MOR have revised the CSM as part of these
works.

3.1 Existing Site Conditions/Walkover Survey

A walkover survey was completed by a Principal MOR Environmental Consultant on the 31°
October 2012. The purpose of this walkover survey was to establish the current landuse at
the site and the surrounding area and to confirm information compiled as part of the desk
based study. The site inspection examined each of the possible Source-Pathway-Receptor
linkages and attempted to delineate, from visual inspection, the extent of the waste body.

The surface of the site is generally undulating with a downward slope towards the River
Liffey. The vegetative cover of the landfill varies. The landfill is largely covered by grasses
bisected by pedestrian/bicycle/vehicle access paths/tracks that are finished in tarmacadam.
Large swathes of the former landfill have been deliberately left to grow naturally and include
a variety of weeds, grasses, shrubs, bushes and trees. The park supports a wide range of
native and non-native species as well as a number of protected species (Kingston. N. et al.,
2003).

There was no evidence of landfill gas during the walkover survey (i.e. odour or vegetation die
back).

3.2 Source

The principal source of contamination in the case of a landfill can be considered to be the
leachate and landfill gas produced as a result of the waste type, volumes and conditions
present. Waste materials disposed at the former landfill between 1983 and when it closed in
1987 are considered to have the potential to generate landfill gas and leachate.

3.2.1 Extent of Waste

The extent of the waste body encompasses the former quarry and the raised banks, and for
the purpose of the Tier 1 assessment is delineated by the site boundary identified by SDCC.

3.2.2 Type of Waste

The composition of the waste materials deposited at the former landfill is reported to be
mixed. It is understood that the former landfill was used for the disposal of inert construction
and demolition waste and municipal waste during its operational lifespan (SDCC, 2011).
There are no records available regarding the volumes of waste disposed at the former landfill
at Waterstown.

3.2.3 Remediation Works

As part of the site redevelopment works as a public park, SDCC completed remedial works
to cap the site to facilitate its redevelopment as an ecological amenity. In addition it is
reported that gas boreholes were installed to facilitate the venting of landfill gas following a
historical incident where gas built up resulting in a small explosion; however, only one gas
vent was observed during the site walkover.

Malone O’'Regan 8
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3.3 Pathway

A pathway is a mechanism or route by which a contaminant comes into contact with, or
otherwise, affects a receptor (BS10175:2011). The environmental setting described
previously in Chapter 2 contains information on key parameters that have implications on the
SPR linkages including geology, hydrogeology, etc.

3.4 Receptor

“A receptor is a person, living organism (e.g. livestock, crops, pets or wildlife), ecological
system, controlled waters, atmosphere, structures and utilities that could be adversely
affected by the source” (EPA, 2007). A number of receptors have been identified that could
be adversely affected by the former landfill.

3.4.1 Human Health Receptors

Onsite
The site is currently used as a public park and is therefore accessed by members of the
public and SDCC employees.

Offsite
There are a number of residential and educational/community facilities within 50m of the
former landfill located along the southern site boundary (refer Drawing No. 1b).

3.4.2 Environmental Receptors

A number of environmental receptors were identified including:
e Aquifer
e Surface water body; and
e Protected Area (Surface Water Dependent Terrestrial Ecosystem (SWDTE)).

3.5 Preliminary Conceptual Site Model

A preliminary conceptual site model was prepared for the former landfill by the Waste
Management, Environmental Services Section of SDCC and is documented in a report dated
2011 (See Appendix C). The preliminary conceptual site model was revised by MOR and the
following source, pathways and receptors identified for the former landfill are summarised in
Table 2.

Based on the Tier | conclusions it is considered that leachate and landfill gas production and
migration represent a possible source of contamination at the former landfill and therefore
require further assessment (SDCC, 2011).

Table 2: Preliminary Conceptual Site Model Summary for Waterstown Landfill
Element Description Rationale
Source Composition and e Unknown quantity of municipal waste/ C&D Waste.

extent of waste Extent ~25 hectares (ha).
Operational from 1983 until 1987.
Evidence of landfill gas (historic explosion).

Groundwater — High to extreme vulnerability.

Pathway Leachate Migration

Landfill Gas Migration | ¢ Some of the area surrounding the former landfill
consists of madeground.
e Service infrastructure present within the vicinity of site
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Receptors

Leachate Migration

Human presence: residential properties and
educational/community facilities located within 50m of
the waste body therefore the potential for a drinking
water supply — although unidentified to date.

Aquifer

Surface water bodies within 50m.

SWDTE/ protected area located within 50m of the waste
body.

Landfill Gas Migration

Human presence: General Public Visiting the Park
Human presence: SDCC Employees working in the Park
Human presence: Residential and
educational/community properties located within 50m of
the waste body.

Malone O’'Regan
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4.0 Tier 1 RISK SCREENING & PRIORITISATION
4.1 Risk Screening

Risk screening represents an assessment of the SPR linkages in the conceptual model.
Appendix D contains a copy of the risk screening exercise completed as part of this
assessment of the former landfill.

4.2 Risk Prioritisation

Risk prioritisation was completed for the former landfill in accordance with the Code of
Practice. The risk prioritisation process assigns a score to each linkage where the overall site
score is the maximum of the individual linkages. The scoring system allocates higher
numbers for the higher risk elements and thus it allows a meaningful comparison to be made
between different linkages (EPA, 2007).

The following tables illustrate the 11 possible SPR linkages which were scored individually, if
present. The result calculated provides an indication of the relative risk associated with the
SPR linkage at the former landfill. For the former landfill, 9 No. of these SPR linkages were
valid. It was determined from the desk based study that SPR4 which assesses the risk to
groundwater dependent terrestrial ecosystems (GWDTE) and SPR6 which relates to a public
supply well were not valid for this assessment as none were identified within the study area.

Table 3: Network Diagram for Leachate Migration through combined groundwater and
surface water pathways (taken from Code of Practice (EPA, 2007))
SOURCE | ' PATHWAYS RECEPTORS
Table 3a Human
Presence
Table 2a GW Vertical (Private well)
{Vulnerability)
T Table 3b Protected Area
— (GWDTE)

Table 2b | GW Horizontal

LEACHATE | (Groundwater Table 3¢

Flow Regime)
Table 1a
L i .
Table 2¢ SwW Table 3d Public Supply
drainage/runoff (well)

h
Table 3e Surface Water
Body

SPR 1= 1a X (2a + 2b + 2¢) X 3e
Protected A
SPR 2= 1a X (2a + 2b + 2c) X 3b (SWDTE) Table 3b bt Sl
(SWDTE) |

Surface water drainage to a surface water body and a protected area were identified and
assessed.
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Table 4: Network Diagram for Leachate Migration through Groundwater Pathway
(taken from Code of Practice (EPA, 2007))

SOURCE | ' PATHWAYS RECEPTORS

Table 3a Human
P Presence

Table 2a GW Vertical (Private well)
{(Vulnerability)

Tab)l? 3bb Protected Area

N S (GWDTE)
Table 2b GW Horizontal

[ LEACHTE | e

Table 1a | Flow Regime)
Tabla2c [ Sw Tal:g? 3CL Public Supply
drainage/runoff {well)
v'SPR 3=1a X (2a + 2b) X 3a -
XSPR 4=1a X (2a +2b) X 3b Table 3\3 Surface Water
Body

V'SPR 5= 1a X (2a + 2b) X 3¢
XS8PR 6= 1a X (2a + 2b) X 3d Table 3b| Protected Area
V/SPR 7= 1a X (2a + 2b) X 3e (SWDTE)

All of the SPR linkages identified in Table 4 have been included within this assessment with

the exception of SPR 4 and SPR6. As discussed previously, these receptors have not been
assessed as they were not identified within the study area.

Table 5: Network Diagram for Leachate Migration through surface water pathway
(taken from Code of Practice (EPA, 2007))

El

SOURCE ‘ PATHWAYS RECEPTORS
Table 3a PHuman
Table 2a GW Vertical (Private well)

(Vulnerability)

Table 3b Protected Area
(GWDTE)

Table 2b GW Horizontal

LEAC__HATE (Groundwater Table 3¢ | Aquiter Category

Flow Regime)

Table 1a v .
Table 2¢ SW Table 3d Public Supply

drainage/runoff (well)

¥
Table 3e Surface Water
| SPR9- 1a X 2¢ X 3b (SWDTE) Bodly

Table 3b Protected Area
(SWDTE)

All of the SPR linkages identified in Table 5 have been included within this assessment.

v SPR8=1aX2c X 3e
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Table 6: Network Diagram for Landfill Gas Migration Pathways (Lateral and Vertical)

(taken from Code of Practice (EPA, 2007))

SOURCE PATHWAYS RECEPTORS
Table 3f Human
Table 2d‘ Lateral Migration _ Presence
(SUBSQIL)
| Table 2e Vertical
LANDFILL GAS } » Migration
Table 1b | (SUBSOL) |

v SPR 10= 1b X 2d X 3f
v SPR 11= 1b X 2e X 3f

All of the SPR linkages identified in Table 6 have been included within this assessment.

Using the methodology developed by the EPA, the individual linkages were normalised to a
rating of 100. Table 7 contains a summary of the results from the site prioritisation exercise.

Table 7: Site Prioritisation Summary
SPR1 | Leachate =Surface Combined groundwater 120 300 40%
Water and surface water
SPR2 | Leachate = SWDTE Combined groundwater 120 300 40%
and surface water
SPR3 | Leachate = Human Groundwater Pathway 120 240 50%
Presence (private well)
SPR4 | Leachate = GWDTE Groundwater Pathway 0 240 0%
SPR5 | Leachate = Aquifer Groundwater Pathway 120 400 30%
SPR6 | Leachate = Public Groundwater Pathway 0 560 0%
Supply
SPR7 | Leachate = Surface Groundwater Pathway 120 240 50%
ll,s'b Water E f
tef P,
;&W fﬁﬁfﬁfﬁw J"'??f"‘f‘"ﬂ
"SPRO" JLedchdtes SWHTE" A SdrfaCeWaterPaiay F 40" 1 #7600 " 4 0%
SPR10 | Landfill Gas = Human | Lateral and Vertical 150 150
Presence — off-site
SPR11 | Landfill Gas = Human | Lateral and Vertical 250 250
Presence — onsite

OVERALL RISK SCORE

MODER
B)

Risk Classification

ATE Risk (Class

Range of Risk Scores

Score between 40% and 70% for any individual SPR linkages

LOW Risk (Class C)

Score less than 40% for any individual SPR linkages
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From this exercise SPR 8 and 9 have also been removed as there was no identified drainage
ditches associated with the waste body. Sites with a score greater than or equal to 70% for
any of the site specific SPR linkages are considered to represent potential high risk or high
uncertainty sites. The risk classification assigned to the former landfill at Waterstown is
Class A (High Risk) and represents the intrinsic risk that the former landfill poses to the
environment. The linkages of greatest concern include the risk of landfill gas to onsite
receptors and its migration to off-site receptors, both with normalised scores of 100%
indicating high risk.

From the risk prioritisation process four SPR linkages have been removed including:

SPR 4 — groundwater pathway - GWDTE

SPR 6 — groundwater pathway — public supply

SPR 8 - surface water pathway for leachate migration
SPR 9 - surface water pathway for leachate migration
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5.0 TIER 2 EXPLORATORY SITE INVESTIGATION — METHODOLOGY
5.1 Non-Intrusive Site Works
5.1.1 Preparatory Works — Health and Safety

In advance of any site works commencing, a number of meetings took place with SDCC in
order to plan the works properly and to ensure that all of the required health and safety
procedures would be in place. Following these meetings detailed method statements and the
relevant site safety documentation were prepared, all of which were signed off by SDCC.

5.1.2 Geophysical Survey

A geophysical survey was completed during November 2012 at the former landfill by Apex
Geoservices (refer Appendix E). The primary objective in undertaking this survey was to
assess the subsurface conditions including the thickness and extent of waste.

The survey methodology included:

e EMS31 ground conductivity surveying at nominal 10m line separations.

o Fifteen 2D electrical resistivity tomography (ERT) profiles were carried out in order to
provide information on the thickness of the waste materials and to try to identify any
possible areas of leachate.

e Four seismic refraction profiles were completed to provide information on the stiffness
of the waste material and, combined with the resistivity data, provide information of
the different strata underlying the site. In addition, multichannel analysis of the
surface wave (MASW) processing was carried out to provide further information on
the stiffness of the different layers and to provide Gmax and Shear wave velocity (Vs)
values of the subsurface material.

5.1.3 Topographical Survey

A topographical survey was completed of the former landfill during January 2013 by Focus
Surveys Ltd. (refer Appendix F). A base station located onsite was setup to the national co-
ordinate system, Irish transverse Mercator (ITM), and Malin head datum. The base station
then used these co-ordinates to make corrections for points logged using a GPS receiver
attached to a detail pole on a jeep to increase the survey accuracy. The points logged were
given a field code to identify their physical appearance and were downloaded and processed
using AutoCAD software for further editing.

5.2 Intrusive Site Investigation and Monitoring

In addition to the EPA Code of Practice, the site investigation was undertaken by MOR
personnel taking cognisance of Section 7.6.2 of BS10175 - 2011 “Investigation of Potentially
Contaminated Sites — Code of Practice”. The intrusive exploratory site investigation was
carried out in December 2012. The scope of work completed is described in the following
sections.

The identified potential contaminant sources associated with gas (risk to onsite and off-site
human receptors) and leachate migration (risk to groundwater, surface water and protected
areas) were determined to be linked to the deposition of waste at the site; therefore sail,
leachate, groundwater, surface water and gas investigations or monitoring were completed to
focus on these linkages.
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5.2.1 Underground Utility Identification

An underground utility identification and locating procedure was completed prior to initiating
any ground disturbance activities at the site or in adjacent properties. This involved a review
of any service drawings from Eircom, ESB Networks, Bord Gais and SDCC, as well as
liaising with site personnel. All investigation locations were scanned for live underground
utilities using a cable avoidance tool (CAT).

5.2.2 Trial Pit Excavation

Six trial pits (TP1 to TP6) were excavated at the site on the 4™ and 5" December 2012 using
a tracked excavator (refer Drawing No. 13). Trial pits were excavated to depths ranging from
2.5 to 4.05 metres below ground level (mbGL). All trial pits were logged by a Senior MOR
Environmental Consultant.

5.2.3 Soil/Waste Sampling

Soil and waste logging and sampling was carried out by a Senior MOR Environmental
Consultant in accordance with MOR Quality Management System (QMS) procedures which
is certified to 1ISO 9001. Soil brought to the surface from the trial pits and boreholes was
inspected and described according to BS5930 - 1999 ‘Code of Practice for Site
Investigations’. Soil was inspected for visual and olfactory evidence of contamination. The
subsurface conditions encountered including soil type, subsurface structures, any evidence
of contamination and water ingress were recorded and used for monitoring well construction
design (where applicable). This information is presented on logs included in Appendix G.

Samples were collected for field testing and laboratory analysis. All soil samples were
collected from the trial pits using best practice methods including the decontamination of
sampling equipment between sample locations in accordance with MOR QMS procedures.
Soil samples (15No.) were collected and sealed in appropriate laboratory supplied
containers; samples were stored in cool dark conditions for transfer to Jones Environmental
Laboratory (UK), a UKAS accredited laboratory for analysis. Split samples collected were
screened for the presence of volatile organic compounds (VOCSs) using a portable Photo-
ionisation detector (PID). PID results are included on the logs (Appendix G). Sample details
including location and depth of samples were recorded on chain of custody records, copies
of which are included in Appendix H.

5.2.4 Borehole Dirilling

A shell and auger drill rig was mobilised to site to drill 3No. combined gas/leachate
monitoring wells (BH1 to BH3) at locations onsite between the 5™ and 12" December 2012.
The boreholes were advanced into made-ground/natural soil, where feasible, to depths
ranging from 7.2mto 9.1mbGL.

A track-mounted air rotary rig was mobilised to the site to drill the 3No. groundwater
monitoring wells (MW4 to MW6) at three locations between the 6™ and 12" of December
2012. A cased rotary drilling method was utilised to advance all boreholes into gravel or
bedrock to depths ranging from 8.7m to 14.5mbGL.

Details regarding the geological and hydrogeological conditions, including groundwater
strikes encountered during drilling, were recorded by a Senior MOR Environmental
Consultant and utilised in monitoring well construction design. Borehole records are included
in Appendix G and their locations are shown on Drawing No. 13.

Malone O’'Regan 16



Waterstown Landfill May 2013
Tier Il Exploratory Site Investigation
South Dublin County Council

5.2.5 Groundwater and Leachate Well Specification

Groundwater monitoring wells at the site were installed within the gravel layer/ limestone
bedrock aquifer. Combined leachate/gas monitoring wells were installed within madeground
(waste/capping layer). All monitoring wells were constructed with 50mm PVC casing and
machine slotted screen and were finished with heavy-duty, flush-mount or upright covers
depending on client requirements. Monitoring well installation was supervised by a Senior
MOR Environmental Consultant. The groundwater monitoring wells were developed using a
inertial pump following construction to ensure good hydraulic connection with the target
aquifer and to remove excess suspended sediments. The combined leachate/gas wells were
completed with a landfill gas cap. Monitoring well completion details are included in Appendix
G. The monitoring well locations are shown on Drawing No. 13.

In order to ensure that leachate would not migrate from the waste body to the underlying
aquifer during the drilling works a number of measures were employed including:

¢ Boreholes were cased off as the hole was advanced to the target depth. This method
was employed for all boreholes drilled.

e Boreholes drilled within the waste body were advanced until the top of the native
material was encountered or an obstruction.

e Combined leachate/gas wells were screened within the waste body. Where the
borehole was advanced into the underlying clay the base of the borehole was sealed
off with bentonite to ensure that a pathway from the waste body to groundwater was
not provided.

e Groundwater monitoring wells were designed and constructed to ensure that wells
were screened within the target zone and not screened across different water bearing
units. The well annulus above the screen section was sealed with bentonite to ensure
that a pathway from the waste body to groundwater within the overburden (sand &
gravel) / bedrock aquifer was not provided.

5.2.6 Photo-ionisation Detector (PID) Screening

A PID was utilised during the exploratory investigation to screen samples for the presence of
volatile compounds.

5.2.7 Landfill Gas Screening

A landfill gas meter, a Geotech GA2000 landfill gas analyser, was utilised during the site
investigation works to screen for the presence of landfill gases such as carbon dioxide,
methane and carbon monoxide.

5.3 Site Investigation Location Survey

All boreholes and trial pits installed as part of this exploratory site investigation were
surveyed relative to Ordnance Datum. The top of the well casing of the installed groundwater
and combined gas/leachate monitoring wells were surveyed to provide a fixed reference
point (refer to Table No. 8).
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5.4 Environmental Monitoring
5.4.1 Soil Laboratory Analysis

Of the 15No. samples collected and submitted to the laboratory 4No. were selected for soil
and soil leachate laboratory analysis for specific compounds based on PID results, visual
and olfactory observations, type of material (e.g. fill or native) and the depth of the sample.
All of the samples were analysed for the waste acceptance criteria (WAC) analytical suite for
inert, non-hazardous and hazardous licensed waste facilities as follows:

Saoil:
e total organic carbon (TOC);
e Mineral oil;
e benzene, toluene, ethylbenzene and total xylenes (BTEX) and MTBE;
e polychlorinated biphenyls (PCBs); and,
e polycyclic aromatic hydrocarbons (PAHS).

Soil/Waste Leachate (CEN 10:1 and NRA):
¢ indicators and inorganics: chloride, fluoride, sulphate, dissolved organic carbon
(DOC) and total dissolved solids (TDS);
e metals: antimony, arsenic, barium, cadmium, chromium, copper, lead, mercury,
molybdenum, nickel, selenium and zinc; and,
e phenol.

5.4.2 Groundwater Level Monitoring

Gauging of groundwater levels in the monitoring wells was completed on the 20" December
2012 using a Solinst water level meter. Data from these water level monitoring events are
included in Table 9. Continuous monitoring of groundwater levels was also carried out for
BH2, MW4 and MW5 between the 20" December 2012 and the 9" January 2013 using
submersible data loggers corrected for barometric pressure (Appendix I). BH2, installed in
the made ground (waste) layer, is located in the centre of the site. MW4, installed in the
limestone bedrock aquifer, is located in the southern portion of the site. MW5, installed in the
sand and gravel material, is located downgradient of these wells in the northern portion of the
site, adjacent to the River Liffey. All measurements were taken relative to the top of the well
casing, therefore results are reported as meters below top of casing (mbtoc) and meters
above ordnance datum (maOD).

5.4.3 Groundwater Monitoring

Groundwater samples were collected from monitoring wells MW4, MW5 and MW6 (Drawing
No. 13) on the 13" December 2012. Static groundwater levels were measured at each
monitoring well using a Solinst® water level meter prior to purging. In order to ensure
extraction of samples representative of formation water, and prior to sampling, three well
volumes were purged from each well using an inertial pump with dedicated tubing and a
footvalve to prevent cross-contamination between wells. Field measured water quality
parameters using calibrated equipment (YSI water quality meter) including measurements of
pH, electrical conductivity (EC), temperature, dissolved oxygen (DO) and oxidation reduction
potential (ORP), together with observations on the physical appearance of purged water
were recorded at the time of sampling.

After purging, the groundwater samples were decanted into labelled containers supplied by
the laboratory, Jones Environmental Laboratory. Due to the use of dedicated or disposable
sampling equipment at each well, cross contamination was avoided. The sample containers
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were kept cool and in darkness and were sent to the laboratory for analysis. In order to
maintain sample integrity, a chain of custody record (Appendix J) was completed to track
sample possession from time of collection to time of analysis.

Groundwater samples were analysed in the laboratory for a broad range of potential
contaminants. The groundwater analytical suite closely followed the parameters as set out in
Table C.2 for the EPA Landfill Monitoring Manual (2003) for ‘Groundwater Baseline’. The
groundwater analytical suite for this site included the following parameters:

indicators and inorganics: sulphate, chloride, fluoride and total cyanide;

ammonia;

total oxidised nitrogen (TON);

molybdate-reactive phosphorus (MRP);

metals including arsenic, boron, cadmium, chromium, copper, iron, lead, manganese,

mercury, nickel, zinc, calcium, magnesium, potassium and sodium;

volatile organic compounds (VOCSs) including dichloromethane;

e semi-volatile organic compounds (SVOCs) including Polycyclic Aromatic
Hydrocarbons (PAHSs), phenols and phthalates;

e pesticides: atrazine and simazine, organophosphorus pesticides, organochlorine

pesticides and acid herbicides;

total and faecal coliforms;

total dissolved solids;

alkalinity as CaCOs; and,

total organic carbon (TOC).

5.4.4 Leachate Monitoring

Leachate sampling was carried out on the 13" December 2012. As BH1 and BH3 were dry
at time of sampling, a sample was collected from BH2 only (Drawing No. 13) and field
parameters measured. The sample was collected using a disposable bailer and decanted
into labelled containers supplied by Jones Environmental Forensics Ltd. Due to the use of
disposable sampling equipment, cross contamination was avoided. During sample
collection, water quality measurements of pH, EC, temperature, DO and ORP were taken as
well as notes on the physical appearance of the leachate sample.

The sample containers were kept cool and in darkness and were sent to the laboratory for
analysis. In order to maintain sample integrity, a chain of custody record (Appendix J) was
completed to track sample possession from time of collection to time of analysis.

The leachate sample was analysed for a broad range of potential contaminants. The
leachate analytical suite closely followed the parameters as set out in Table C.2 for the EPA
Landfill Monitoring Manual (2003) for ‘Leachate Characterisation’. The leachate analytical
suite for this site included the following parameters:

indicators and inorganics: sulphate, chloride, fluoride and total cyanide;

ammonia;

TON;

MRP;

metals including arsenic, boron, cadmium, chromium, copper, iron, lead, manganese,

mercury, nickel, zinc, calcium, magnesium, potassium and sodium;

VOCs including dichloromethane;

e SVOCs including PAHSs, phenols and phthalates;

e pesticides: atrazine and simazine, organophosphorus pesticides, organochlorine
pesticides and acid herbicides; and,

¢ biological oxygen demand (BOD) and chemical oxygen demand (COD).
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5.4.5 Surface Water Monitoring

The tender documents required one full screen and one indicator suite from both the River
Liffey and the mill race. Surface water monitoring was conducted at 6No. locations (SW1 to
SW6) on the 12™ December 2012 in order to compile representative data from both upstream
and downstream of the former landfill.
e Two surface water samples were collected upstream of the site from the River Liffey
and mill race (SW2 and SW1) respectively.
e Two surface water samples were collected at the downstream boundary of the site
from the River Liffey and mill race (SW4 and SW3) respectively.
e Two surface water samples were collected further downstream of the site from the
River Liffey and mill race (SW6 and SW5) respectively.

The 6No. surface water monitoring locations are shown on Drawing No. 13.

During sample collection, water quality measurements of pH, EC, temperature, DO and ORP
were taken for all samples as well as notes on the physical appearance of the water
samples. Surface water samples were collected and decanted into labelled containers
supplied by the laboratory, Jones Environmental Forensics Ltd. The sample containers were
kept cool and in darkness and were sent to the laboratory for analysis. In order to maintain
sample integrity, a chain of custody record (Appendix J) was completed to track sample
possession from time of collection to time of analysis.

A summary of the additional lab analysis completed is as follows:
e The upstream samples, SW1 and SW2, were analysed for indicator parameters.
e SWS5 and SW6, were analysed for a broad range of potential contaminants set out in
Table C.2 for the EPA Landfill Monitoring Manual (2003) for ‘Surface Water Baseline’.
The surface water analytical suite included the following parameters:

indicators and inorganics: sulphate, chloride, fluoride and total cyanide;

ammonia;

TON;

EPH (C8-C40)

MRP;

metals including arsenic, boron, cadmium, chromium, copper, iron, lead,

manganese, mercury, nickel, zinc, calcium, magnesium, potassium and

sodium;

VOCs including BTEX, MTBE and dichloromethane;

0 SVOCs including PAHSs, phenols and phthalates;

0 pesticides: atrazine and simazine, organophosphorus pesticides,
organochlorine pesticides and acid herbicides;

o total suspended solids;

o alkalinity as CaCOs3; and,

o BOD and COD.

©OO0O0O0O0O0
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5.4.6 Landfill Gas Monitoring

Landfill gas was monitored on the 20" December 2012 and again on the 16™ May 2013 at
the newly installed landfill gas wells, BH1, BH2 and BH3. Readings were collected using a
Geotech GA2000 landfill gas analyser with flow measurement capabilities. The landfill gas
monitoring locations are shown on Drawing No. 13.

The following parameters were recorded during the monitoring event:

e Stable and peak methane;
e Carbon dioxide;
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Oxygen;

Hydrogen sulphide;
Carbon monoxide;
Barometric pressure;
Relative pressure;
Balance of gases; and,
Flow.
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6.0 TIER 2 RESULTS
6.1 Geophysical Survey

The geophysical survey indicates that material containing waste extends across an area of
approximately 570m x 350m however the extent of the waste adjacent to the southern and
eastern boundaries were not fully delineated by the survey (refer to Section 1.5).

The waste material was generally identified to be within a matrix of silty gravelly clay and
gravelly clay and was interpreted to comprise of the following three waste types:

e Category 1: Mainly gravelly clay and municipal and C&D waste;
e Category 2: Mainly municipal and C&D waste and clay; and,
e Category 3: Mixed municipal and C&D waste.

The area interpreted as mainly municipal waste i.e. Category 3 measures approximately
380m x 200m in the south-centre of the waste body. The thickest zones of waste are
interpreted to be approximately 17.0m thick, with the lower parts of these thicker zones
comprising native material that may have been impacted by the waste. The geophysical
survey results indicate that in general leachate does not extend into the bedrock beneath the
waste body. Refer to Section 3.4 of the Geophysical Report (Appendix E) for more detail.

The overburden material generally comprises of clayey/gravel in the western portion of the
site and generally silt/clay/silty gravelly clay in the northern portion of the site adjacent to the
River Liffey. The remaining areas were generally interpreted as silty gravelly clay/gravelly
clay.

Bedrock identified beneath the site has been interpreted as Calp limestone & shale, and has
generally been interpreted to be at depths ranging from 10 to 20metres below ground level
(mbGL) beneath the waste body. The shallowest depth to bedrock was interpreted to be
2.0mbGL in the southwest portion of the site. The results also indicate the location of an old
guarry face in the northern portion of the site.

The geophysical report is included in Appendix E.

6.2 Topographical Survey

The mapping output from the topographical survey is included in Appendix F. As expected
the lowest point recorded in the survey was 9.28maOD (ground level) in the north-eastern
corner of the site close to the River Liffey and Mill Race, and the highest point recorded was
44.83maOD located by the main gates into the park.

6.3 Visual and Olfactory Observations

6.3.1 Surface

No evidence of surface contamination was observed within the former landfill site.

6.3.2 Subsurface Material

The subsurface profile encountered within the landfill and outside of the landfill area
consisted of made ground above the waste body (i.e. capping layer) generally comprising of

sandy/gravelly clay, and sandy/gravelly silt/clay with some brick, charcoal, ceramics, timber,
wood, metal and plastic inclusions.
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In the trial pits, the municipal waste was encountered beneath the madeground at depths
ranging from 0.5 mbGL (TP2) to 3.5mbGL (TP6) and generally consisted of mixed municipal
waste with some demolition waste (C&D) including brick, concrete, plastic, glass, metal,
fabric, rubber (e.g. tyres) timber, paper, ashy material and refuse bags with decomposed
waste. In addition some containers of paint were encountered (TP3). Waste was
encountered at all trial pits (TP2 — TP6) and borehole locations (BH1 to BH3) installed within
the former landfill. The base of the waste during the exploratory works was encountered at
depths ranging from 7.0 mbGL (BH3) and 7.4 mbGL (BH1). BH2 terminated at 7.1mbGL due
to an obstruction although it was considered that native material had been reached.

Native soil encountered beneath the madeground outside of the former landfill was
encountered at depths ranging from 1.5mbGL (MWS5) to 5.7mbGL and generally consisted of
silty/gravelly sand, sandy gravel, sandy/gravelly clay and sandy/gravelly silt. Within the
landfill; native material consisted of sandy/gravelly clay and silt/clay was encountered
beneath the waste at depths ranging from 7.0 mbGL (BH3) to 7.4 mbGL (BH1).

Limestone bedrock was encountered beneath the gravel at a depth of 10.4mbGL (MW4) in
the southern portion of the site.

Perched water/leachate seepages were encountered at discrete locations within the waste at
TP2, TP5, BH2 and BH3 at depths ranging between 1.1 mbGL (BH3) and 6.5mbGL (BH2).
Groundwater strikes were encountered in the bedrock at 11.3mbGL (MW4) and within the
sand and/or gravel at depths ranging between 2.4mbGL (TP1) and 7.2mbgl (MW6).

6.3.3 Vertical Extent of Waste

The maximum vertical extent of waste observed during trial pitting and borehole installation
was 7.4 mbGL (BH1). Estimates identified in the SDCC Tier | report of 9mbGL are
consistent. Although the geophysical survey indicated maximum depths of 17mbGL these
conditions were not identified during the intrusive works.

The landfill cap thickness encountered in trial pits and boreholes ranged from 0.5m (TP2) to
3.5m (TP6).

A schematic cross section has been completed (refer to Drawing No. 14a).
6.3.4 Horizontal Extent of Waste

The exact boundary of the original landfill, which dates back to 1983, and the phases of filling
are unclear from the maps and aerial photographs reviewed. The horizontal extent of waste
materials has been approximated from the geophysical survey. The area of the site believed
to be underlain by waste is approximately 20ha. The northern extent of the waste was
delineated however due to the presence of dense vegetation and adjoining properties and
the scope of work the southern and eastern boundary of the landfill has not been fully
delineated by the geophysical survey. However, it is likely that the southern boundary is the
roadway given the pre-existence of residential properties on the southern boundary as visible
on the 1985 aerial photograph. The main area of waste is estimated be 7.6ha (380x200m)
and is located in the south-central area of the former landfill (refer to drawing No. 14b).

6.3.5 Volume of Waste

Volumetric calculations of waste were completed using measurements of the thickness of
waste from the investigation locations on site and geophysical survey data. Based on
conservative calculations, the volume of waste material within the former landfill could be in
the region of 1,250,000m°.
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The quantity of capping material placed onsite was estimated from the geophysical survey
and logs and could be in the region of 300,000m°.

However, given the small number of investigations points that reached the base of the waste
compared to the area in question, this figure could vary and should be reviewed following
receipt of any further site investigation data or records.

6.4 Groundwater Levels
6.4.1 Datalogger Results

The groundwater level data for the two week monitoring period shows that the perched water
in the made ground material (BH2), the sand and gravel sediments adjacent to the river
(MWS5) and the limestone bedrock aquifer beneath the site (MW4) respond quickly to rainfall.
Refer to Graphs 1 to 4 in Appendix |.

6.4.2 Inferred Groundwater Flow Direction

The groundwater contour diagram (refer Drawing No. 15) indicates that the groundwater flow
is, as expected, to the north-northeast towards the River Liffey.

6.5 Soil, Groundwater, Leachate and Surface Water Analytical Results
6.5.1 Photo-ionisation Detector (PID) Screening

PID screening results are presented on the borehole and trial pit logs (Appendix G). PID
readings for all samples were Oppm.

6.5.2 Soil Results

Soil analytical results were assessed relative to the criteria for landfills outlined in the
document ‘Establishing criteria and procedures for the acceptance of waste at landfills
pursuant to Article 16 of and Annex Il to Directive 1999/31/EC (2003/33/EC)’. The criteria
used were as follows:

e Criteria for landfills for inert waste.
e Criteria for landfills for non-hazardous waste.
e Criteria for landfills for hazardous waste.

Analytical results together with the relevant waste assessment criteria (WAC) are presented
in Table 10.

Total Organic Carbon (TOC)

Reported concentrations of TOC ranged from 1.6% (TP2) to 12.9% (TP4). TP4 exceeded the
WAC for landfills for Inert and hazardous waste values of 3% and 6% respectively. However,
the Dissolved Organic Carbon (DOC) value can be taken into account in event of an elevated
TOC value and in this instance the material can be classified as inert for the purpose of
disposal.

Petroleum Hydrocarbons

Mineral Oil (C8-C40)

Reported results for mineral oil were above the laboratory MDL for all samples and ranged
from 183mg/kg (TP2) to 7065mg/kg (TP4). Two samples, TP3 and TP4, exceeded the inert
WAC (500mg/kg) with values of 571mg/kg and 7065mg/kg respectively.
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MTBE
Concentrations of MTBE did not exceed the laboratory MDL of 5pg/kg.

BTEX

Benzene concentrations were below the relevant laboratory MDL (5ug/kg) for all samples
except TP3 (18ug/kg). Reported results for toluene were above the laboratory MDL for all
samples and ranged from 7ug/kg (TP2) to 66pg/kg (TP3). Concentrations of ethylbenzene
were above the laboratory MDL for all samples and ranged from 11ug/kg (TP4 and TP5) to
107pg/kg (TP3). Concentrations of m/p xylene were above the relevant MDL for all samples
and ranged from 8ug/kg (TP4) to 275ug/kg (TP3). Concentrations of o-xylene were above
the MDL for all samples and ranged from 13ug/kg (TP5) to 95ug/kg (TP3). No BTEX
parameters exceeded the relevant WAC.

Polycyclic Aromatic Hydrocarbons (PAHS)

Detectable concentrations of Total 6 PAHs' were reported ranging from 1.27mg/kg (TP5) to
9.72mg/kg (TP3). TP4 was diluted by a factor of ten and was below the laboratory MDL of
2.20mg/kg. Total 17 PAHs ranged from 2.52mg/k (TP5) to 20.27mg/kg (TP3). TP4 was
diluted by a factor of ten and was below the laboratory MDL of 6.40mg/kg. WAC for PAHs
has not been identified in the Council Directive which permits member states to identify their
own PAH WAC. Typical WAC for PAHs is 100mg/kg for the Murphy Inert facility. None of the
results exceeded this value.

Polychlorinated Biphenyls (PCBSs)

Reported concentrations of individual and total PCBs were below the MDL for TP3 and TP4.
The sample taken at TP2 had a value of 20ug/kg for PCB 28 while TP5 had a value of
9ug/kg for PCB 28 also. All other PCB congeners and total PCBs for both TP2 and TP5
were below their respective MDLs. No samples exceeded the WAC.

Soil Leachate (CEN 10:1 and NRA)

Soil leachate analysis was undertaken on samples using the CEN10:1 and NRA methods as
requested in the tender. The CEN10:1 analysis has units in mg/kg while NRA has units of
mg/l. CEN10:1 soil leachate analysis was undertaken on samples TP2 and TP4 while NRA
soil leachate analysis was undertaken on TP3 and TP5.

Metals

Arsenic

Arsenic concentrations at TP2 and TP4 were below the MDL (0.025mg/kg) and did not
exceed the WAC.

Arsenic concentrations from the NRA leachate samples, TP3 and TP5, were below the MDL
(0.0025mg/l).

Barium

Barium concentrations at TP2 and TP4 were 1.00m/kg and 0.31mg/kg respectively and did
not exceed the WAC.

Barium concentrations from the NRA leachate samples, TP3 and TP5, were 0.109mg/l and
0.63mg/l respectively.

Cadmium

Cadmium concentrations at TP2 and TP4 were below the MDL (0.005mg/kg) and did not
exceed the WAC.

Cadmium concentrations from the NRA leachate samples, TP3 and TP5, were below the
MDL (0.0005mg/).

! (benzo(k)fluoranthene, benzo(a)pyrene, benzo(b)fluoranthene, fluoranthene, indeno(1,2,3-cd)pyrene, and
benzo(ghi)perylene)

Malone O’'Regan 25




Waterstown Landfill May 2013
Tier Il Exploratory Site Investigation
South Dublin County Council

Chromium

Chromium concentrations at TP2 and TP4 were below the MDL (0.015mg/kg) and did not
exceed the WAC.

Chromium concentrations from the NRA leachate samples, TP3 and TP5, were below the
MDL (0.0015mg/l).

Copper

Copper concentrations at TP2 and TP4 were below the MDL (0.07mg/kg) and did not exceed
the WAC.

Copper concentrations from the NRA leachate samples, TP3 and TP5, were below the MDL
(0.007mg/l).

Mercury

Mercury concentrations at TP2 and TP4 were both 0.0001lmg/kg and did not exceed the
WAC.

Mercury concentrations from the NRA leachate samples, TP3 and TP5, were 0.00005mg/!
and 0.00081mg/l respectively.

Molybdenum

Molybdenum concentrations at TP2 and TP4 were 0.23mg/kg and 0.17mg/kg respectively
and did not exceed the WAC.

Molybdenum concentrations from the NRA leachate samples, TP3 and TP5, were 0.01mg/kg
and 0.013mg/kg respectively.

Lead

Lead concentration at TP2 was 0.05mg/kg and below the MDL (0.05mg/kg) at TP4. Neither
sample exceeded the WAC.

Lead concentrations from the NRA leachate samples, TP3 and TP5, were below the MDL
(0.005mg/l).

Nickel

Nickel concentration at TP2 was 0.17mg/kg and below the MDL (0.02mg/kg) at TP4. Neither
sample exceeded the WAC.

Nickel concentrations from the NRA leachate samples, TP3 and TP5, were 0.002mg/l and
0.003mg/l respectively.

Antimony

Antimony concentrations at TP2 and TP4 were below the MDL (0.02mg/kg) and did not
exceed the WAC.

Antimony concentrations from the NRA leachate samples, TP3 and TP5, were below the
MDL (0.002mg/).

Selenium

Selenium concentrations at TP2 and TP4 were below the MDL (0.03mg/kg) and did not
exceed the WAC.

Selenium concentrations from the NRA leachate samples, TP3 and TP5, were below the
MDL (0.003mg/l).

Zinc

Zinc concentration at TP2 was 0.11mg/kg and below the MDL (0.03mg/kg) at TP4. Neither
sample exceeded the WAC.

Zinc concentrations from the NRA leachate samples, TP3 and TP5, were below the MDL
(0.003mg/l).
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Indicators and inorganics

Sulphate concentrations at TP2 and TP4 were 7409.1mg/kg and 560.7mg/kg. The sulphate
concentration at TP2 exceeded the WAC for inert landfills of 1000mg/kg but did not exceed
the WAC for non-hazardous landfills.

Sulphate concentrations from the NRA leachate samples, TP3 and TP5, were 139.12mg/I
and 4.01mg/l respectively.

Chloride concentrations at TP2 and TP4 were 118mg/kg and 29mg/kg respectively and did
not exceed the WAC.
Chloride concentrations from the NRA leachate samples, TP3 and TP5, were 2.5mg/l and
0.5mg/l respectively.

Fluoride concentrations at TP2 and TP4 were below the MDL (3mg/kg) and did not exceed
the WAC.

Fluoride concentrations from the NRA leachate samples, TP3 and TP5, were below MDL
(0.3mg/l) at TP3 and 0.5mg/l at TP5.

Dissolved Organic Carbon (DOC)

DOC concentrations at TP2 and TP4 were 190mg/kg and 170mg/kg respectively and did not
exceed the WAC.

DOC concentrations from the NRA leachate samples, TP3 and TP5, were 15mg/l and 9mg/I
respectively.

Total Dissolved Solids (TDS)

TDS concentrations at TP2 and TP4 were 10542mg/kg and 1820mg/kg. The TDS
concentration at TP2 exceeded the WAC for inert landfills of 4000mg/kg but did not exceed
the WAC for non-hazardous landfills.

TDS concentrations from the NRA leachate samples, TP3 and TP5, were 372mg/l and
130mg/l respectively.

Phenols

Phenol exceeded the WAC for inert landfills (1mg/kg) at both TP2 (37.1mg/kg) and TP4
(7.6mg/kg). However, the WAC for non-hazardous landfills was not exceeded in either
sample.

Phenol concentrations from the NRA leachate samples, TP3 and TP5, were below the MDL
(0.01mg/l).

6.5.3 Groundwater Analytical Results

Groundwater results were assessed relative to available Irish guideline and legislative
standards as follows:

e European Communities Environmental Objectives (Groundwater) Regulations, 2010.
(SI No. 9 of 2010).

e In the absence of Environmental Objectives for certain parameters, the
Environmental Protection Agency (EPA) interim groundwater guideline values (IGVS)
(EPA, 2003) were used.

Groundwater analytical results together with the relevant assessment criteria are presented
in Table No. 11.

Indicators

Field Indicators

Field measured parameters such as pH, EC, DO, temperature and ORP were measured
onsite. EC values measured ranged from 628uS/cm (MW4) to 1,294uS/cm (MWS5). The
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sample collected from MW5 exceeded the guideline value of 800ug/l for the presence of
saline or other intrusion stipulated in the groundwater regulations but all samples were below
the guideline value of 1875 pg/l for human use. Temperature readings varied from 10.6°C
(MW4) to 11.4°C (MW6) and were within the relevant guideline value of 25°C. pH values
ranged from 6.30 pH units (MW5) to 11.43 pH units (MW6). MW5 was found to be below the
EPA IGV guideline range of 6.5-9.5 pH units, while MW6 was above the guideline range.

There are no guideline values for DO or ORP. DO concentrations measured on site ranged
from 33% (MW5) to 76.2% (MW4). ORP measured ranged from a negative ORP value of
270.1mV (MW6) to a positive ORP of 98.3mV (MW4). A negative ORP is indicative of
reducing conditions while a positive ORP is indicative of oxidising conditions.

Indicators and inorganics

Sulphate

Sulphate was detected at concentrations ranging from 20.61mg/l (MW5) to 99.59mg/l (MW6)
and did not exceed the relevant guideline values.

Chloride
Chloride concentrations ranged from 30mg/l (MW4) to 78.3mg/l (MW5). MW5 and MW6
(34.2mg/l) exceeded the EPA IGV groundwater objectives threshold value (30mg/l).

Fluoride
Fluoride concentrations at MW4, MW5 and MW6 were below the MDL (0.3mg/l) and did not
exceed the relevant guideline values (1mg/l).

Ammoniacal Nitrogen

Ammoniacal nitrogen concentrations ranged from 0.15mg/l (MW4) to 9.66mg/l (MW5). MW5
and MW6 (6.62mg/l) exceeded the relevant groundwater quality objectives threshold value of
0.175mg/I.

Total Oxidised Nitrogen (TON)
TON was detected above the laboratory MDL (0.2mg/l) in one sample (MW5), with a
concentration of 1.2mg/l. There are no threshold values for TON.

Molybdate Reactive Phosphorus (MRP)

MRP concentrations ranged from 38ug/l (MW4) to 111ug/l (MW6) and all three samples
(MW4, MW5 and MW6) exceeded the relevant groundwater quality objectives threshold
value of 35ug/l.

Total Dissolved Solids (TDS)
TDS concentrations ranged from 386mg/l (MW6) to 928mg/l (MW5). All samples analysed
were below the relevant EPA IGV guideline value (1000mg/l).

Total Alkalinity
Total alkalinity concentrations ranged from 124mg/l (MW6) to 404mg/l (MW5). There are no
threshold values for total alkalinity.

Total Organic Carbon (TOC)
Concentrations of TOC ranged from 9mg/l (MW4) to 19mg/l (MW6). There are no threshold
values for TOC.

Total Cyanide
Total cyanide was not detected above the laboratory MDL (0.01mg/l) for the samples
analysed and did not exceed the relevant groundwater guidelines.
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Microbiological parameters

Total coliforms ranged from below MDL at MW6 (1 most probably number (MPN)/100ml) to
43.5 MPN/100ml (MW4). MW4 and MW5 (28.5 MPN/100ml) exceeded the relevant EPA IGV
guideline value (0 MPN/100ml).

Faecal coliforms ranged from below MDL at MW4 and MW6 (<1 colony forming units
(cfu)/2100ml) to 1 cfu/100ml (MW5). MW5 (1 cfu/100ml) exceeded the relevant EPA IGV
guideline value (0 cfu/100ml).

Metals

Mercury

Reported concentrations of dissolved mercury were below the laboratory MDL (1pg/l).
However, the laboratory MDL exceeds the relevant groundwater guideline (0.75ug/l).

Boron
Dissolved boron concentrations ranged from 31ug/l (MW4) to 545ug/l (MW5) and did not
exceed the relevant guideline values.

Arsenic
Dissolved arsenic concentrations ranged from 2.6pg/l (MW4) to 10.3pg/l (MW5). MW5
exceeded the groundwater objectives threshold value of 7.5ug/.

Zinc
Dissolved zinc concentrations ranged from below the laboratory MDL (3ug/l) at MW6 to
49ug/l (MW5) and did not exceed the relevant guideline value.

Lead
Reported concentrations of dissolved lead ranged from 6ug/l (MW4 and MW6) to 10ug/l
(MWS5) but did not exceed the threshold value.

Nickel
Dissolved nickel concentrations ranged from 3ug/l (MW4) to 30ug/l (MW5) and exceeded the
groundwater objectives threshold value of 15ug/l at MW5 and MW6 (23ug/l).

Copper
Reported concentrations of dissolved copper were below the laboratory MDL (7ug/l) and did
not exceed the relevant threshold value.

Chromium
Total dissolved chromium concentrations in excess of the laboratory MDL (1.5ug/l) was
detected at MW6 (2 pg/l) and did not exceed the threshold value.

Cadmium
Reported concentrations of dissolved cadmium were below the laboratory MDL (0.5ug/l) for
all samples and did not exceed the threshold value.

Manganese

Dissolved manganese concentrations ranged from below the laboratory MDL (2ug/l) at MW6
to 1644ug/l (MW5) and exceeded the relevant EPA IGV of 50ug/l at MW4 (464 pg/l) and
MWS5.

Iron
Reported concentrations of total dissolved iron were below the laboratory MDL (20ug/l).
However the laboratory MDL exceeds the relevant groundwater guideline (18.75ug/l).
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Potassium
Dissolved potassium concentrations ranged from 2.7mg/l (MW4) to 26.4mg/l (MW6) and
exceeded the relevant EPA IGV value of 5mg/l at MW6 and MW5 (15.9mg/).

Sodium
Dissolved sodium concentrations ranged from 22.7mg/l (MW4) to 94.5mg/l (MW5) and did
not exceed the relevant threshold value.

Calcium
Dissolved calcium concentrations ranged from 60.3mg/l (MWG6) to 268.4mg/l (MW5). MW5
exceeded the relevant guideline value (200mg/l).

Magnesium
Dissolved magnesium concentrations ranged from below the laboratory MDL (0.1mg/l) at
MW6 to 32mg/l (MW5) and did not exceed the relevant guideline value.

sVOCs
Reported concentrations of sVOCs were below the relevant laboratory MDLs for all
parameters.

VOCs
Reported concentrations of VOCs were below the relevant laboratory MDLs for all
parameters.

Polycyclic Aromatic Hydrocarbons (PAHS)
Concentrations of the seventeen PAH's analysed for MW4, MW5 and MW6 did not exceed
their respective laboratory MDLs.

Phthalates
Concentrations of the six phthalates analysed for MW4, MW5 and MW6 did not exceed their
respective laboratory MDLSs.

Pesticides

Reported concentrations of atrazine and simazine were below the laboratory MDL (1pg/l for
both parameters) for all samples. However, the laboratory MDL exceeded the relevant
groundwater regulation value (0.075ug/l).

Organochlorine Pesticides
Concentrations of the organochlorine pesticides analysed for MW4, MW5 and MW6 did not
exceed their respective laboratory MDLSs.

Organophosphorus Pesticides
Concentrations of the organophosphorus pesticides analysed for MW4, MW5 and MW6 did
not exceed their respective laboratory MDLs.

Acid Herbicides
Concentrations of all other pesticides analysed for MW4, MW5 and MW6 did not exceed their
respective laboratory MDLSs.

sVOCs
Reported concentrations of sVOCs were below the relevant laboratory MDLs and relevant
guideline values for all parameters.

VOCs
Reported concentrations of VOCs were below the relevant laboratory MDLs and relevant
guideline values for all parameters.

Malone O’'Regan 30



Waterstown Landfill May 2013
Tier Il Exploratory Site Investigation
South Dublin County Council

6.5.4 Leachate Analytical Results

Leachate results were assessed relative to available Irish guideline and legislative standards
as follows as a conservative assessment in the event of the direct discharge to relevant
bodies. Leachate results were also briefly reviewed in the context of the EPA Landfill Manual
Design typical leachate composition values.

e European Communities Environmental Objectives (Groundwater) Regulations, 2010.
(SI No. 9 of 2010).

e In the absence of Environmental Objectives for certain parameters, the
Environmental Protection Agency (EPA) interim groundwater guideline values (IGVS)
(EPA, 2003) were used.

e European Communities Environmental Objectives (Surface Waters) (Amendment)
Regulations, 2012. (SI No. 327 of 2012).

o EPA (2000) Landfill Manuals: Landfill site design. Taken from Table 7.2: Summary of
composition of methanogenic leachates sampled from large landfills with a relatively
dry high waste input rate.

Only one leachate sample (BH2) was taken as no retrievable sample was possible from BH1
and BH3 as the two boreholes were dry at the time of sampling. Leachate results together
with the relevant assessment criteria are presented in Table 12.

With regards to the EPA landfill site design values, the leachate values reported were within
typical values observed.

Indicators

Field Indicators

Similar to the groundwater samples, field measured parameters such as pH, EC, DO,
temperature and ORP were measured onsite. EC value measured at BH2 was 2007uS/cm
which exceeds the groundwater regulation value of 1875 puS/cm for human use. Temperature
reading at BH2 was 11.1°C. pH value at BH2 was 6.20 which was below the surface water
regulations guideline range of 6-9.5 pH units. DO concentration measured at BH2 was
54.6%. The ORP reading ranged was a negative ORP of -45.3mV.

Indicators and inorganics
Sulphate was detected at a concentration of 16.24mg/l at BH2 and did not exceed the
relevant threshold value.

Chloride
Chloride was detected at a concentration of 135.3mg/l at BH2 and did not exceed the
relevant threshold value.

Fluoride
Reported concentration of fluoride was below the laboratory MDL for sample BH2 and did not
exceed the relevant groundwater guideline value.

Total Cyanide
Reported concentration of total cyanide was below the laboratory MDL for sample BH2 and
did not exceed the relevant groundwater guideline value.
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Ammoniacal Nitrogen

Ammoniacal nitrogen concentration at BH2 was 45.4mg/l and exceeded both the
groundwater and surface water regulation guideline values of 0.175mg/l and 0.065mg/I|
respectively.

Total Oxidised Nitrogen (TON)
TON was below the laboratory MDL (0.2mg/l) at BH2. There are no threshold values for
TON.

Molybdate Reactive Phosphorus (MRP)
MRP concentration at BH2 was 161pg/l and exceeded both the groundwater regulation
(35ug/l) and surface water regulation (35ug/l) guideline values.

Biochemical Oxygen Demand (BOD)
BOD concentration at BH2 was 199mg/l and exceeded the relevant surface water guideline
value (1.5mg/l).

Chemical Oxygen Demand (COD)
COD concentration at BH2 was 328mg/l. There are no threshold values for COD.

Metals

Mercury

Reported concentration of dissolved mercury at BH2 was below the laboratory MDL (1pg/l).
However the laboratory MDL exceeds the relevant surface and groundwater guideline values
of 0.07pg/l and 0.75ug/l respectively.

Boron
Dissolved boron concentration at BH2 was 740ug/l and did not exceed the relevant
groundwater guideline value (750 pg/l)

Arsenic
Dissolved arsenic concentration at BH2 was 22.4ug/l which exceeded the relevant
groundwater guideline value (7.5ug/l).

Zinc
Dissolved zinc concentration at BH2 was 10ug/l which did not exceed the relevant
groundwater guideline value (100ug/l).

Lead
Dissolved lead concentration at BH2 was 15ug/l and exceeded the EPA IGV guideline value
of 10ug/l.

Nickel
Dissolved nickel concentration at BH2 was 14ug/l and did not exceed the relevant
groundwater guideline value (15ug/l).

Copper
Dissolved copper concentration at BH2 was below the laboratory MDL (7ug/l).

Chromium
Total dissolved chromium concentration at BH2 was 3.1ug/l and did not exceed the relevant
guideline values.

Cadmium
Dissolved cadmium was below the laboratory MDL (0.5ug/l) for BH2.
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Manganese
Dissolved manganese concentration at BH2 was 3392ug/l and exceeded the EPA IGV
guideline value of 50pug/l.

Iron
Total dissolved iron concentration at BH2 was 1392ug/l and exceeded the relevant
groundwater guideline value of 18.75ug/I.

Potassium
Dissolved potassium concentration at BH2 was 54.2mg/l and exceeded the EPA IGV
guideline value (5mg/l).

Sodium
Dissolved sodium concentration at BH2 was 279.9mg/l and exceeded the groundwater
regulation guideline value (150mg/l).

Calcium
Dissolved calcium concentration at BH2 was 383.9mg/l and exceeded the EPA IGV guideline
value (200mg/l).

Magnesium
Dissolved magnesium concentration at BH2 was 59.8mg/l and exceeded the EPA IGV
guideline value (50mg/l).

Polycyclic Aromatic Hydrocarbons (PAHS)
Concentrations of the seventeen PAH’s analysed for BH2 did not exceed their respective
laboratory MDLs.

Phthalates
Concentrations of the six phthalates analysed for BH2 did not exceed their respective
laboratory MDLs.

Pesticides

Reported concentrations of atrazine and simazine were below the laboratory MDL (1pg/l for
both parameters) for BH2. However, the laboratory MDL exceeded the relevant groundwater
regulation value (0.075ug/l), but did not exceed the surface water regulation value of 2ug/l
(atrazine) and 4ug/l (simazine).

Organochlorine Pesticides
Concentrations of the organochlorine pesticides analysed for BH2 did not exceed their
respective laboratory MDLSs.

Organophosphorus Pesticides
Concentrations of the organophosphorus pesticides analysed for BH2 did not exceed their
respective laboratory MDLSs.

Acid Herbicides
Concentrations of all other pesticides analysed BH2 did not exceed their respective
laboratory MDLs.

sVOCs

Reported concentrations of sVOCs at BH2 were below the relevant laboratory MDLs for all
parameters apart from 4-methylphenol (41ug/l) and phenol (24ug/l). Phenol exceeded the
relevant groundwater regulation guideline value (0.5ug/l).
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VOCs

Reported concentrations of VOCs at BH2 were below the relevant laboratory MDLs for all
parameters apart from benzene (5ug/l), ethylbenzene (3ug/l), p/m-xylene (7ug/l),
isopropylbenzene (3upg/l) and 1,2,4-trimethylbenzene (26ug/l). Benzene exceeded the
relevant groundwater regulation guideline value (0.75ug/l).

6.5.5 Surface Water Analytical Results

The surface water results were assessed relative to the Irish Surface Water Standards (Sl
No. 327 of 2012). Surface water analytical results together with relevant assessment criteria
are presented in Table No. 13. A summary of the results is presented below.

Field indicators
Field measured parameters including pH, EC, DO, temperature and ORP were measured
onsite for SW1 to SW6.

pH
pH results ranged from 6.42 pH units in SW2 to 7.48 pH units in SW6. All samples were
within the guideline range of 6.0-9.0 pH units.

EC
EC concentrations ranged from 245.2uS/cm (SW4) to 287.6uS/cm (SW5). There is no
guideline value for EC.

Temperature
Temperature readings varied from 3.5°C (SW3) to 3.7°C (SW4 and SW6). There is no
guideline value for EC.

DO
DO concentrations ranged from 95.8% in SW6 to 108.5% in SW4. All samples were within
relevant standard range.

ORP
Measurements ranged from 48.9mV in SW6 to 175.1mV in SW2. There is no guideline value
for ORP.

Indicators and inorganics
Sulphate was detected at concentrations ranging from 13.14mg/l (SW6) to 17.34mg/l (SW2).
There is no guideline value for sulphate.

Chloride concentrations ranged from 13.9mg/l (SW6) to 17.1mg/l (SW5). There is no
guideline value for chloride.

Fluoride concentrations at SW5 and SW6 were below the MDL (0.3mg/l). There is no
guideline value for fluoride.

Ammoniacal nitrogen concentrations ranged from 0.05mg/l (SW1, SW2 and SW6) to
0.09mg/l (SW5). SW5 exceeded the maximum allowable concentration value of 0.065mg/I.

Total oxidised nitrogen concentrations at SW5 and SW6 were 1.7mg/l and 1.6mg/l
respectively. There is no guideline value for total oxidised nitrogen.

MRP concentrations at SW5 and SW6 were 69ug/l and 39ug/l respectively. Both samples
exceeded the relevant surface water regulations ‘good status’ value of 35ug/l.
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Total suspended solids concentrations were below the laboratory MDL (10pg/l) for SW5 and
SW6. There is no guideline value for total suspended solids.

Total alkalinity concentrations at SW5 and SW6 were 220mg/l and 200mg/l respectively.
There is no guideline value for total alkalinity.

Total cyanide was not detected above the laboratory MDL (0.01mg/l). There is no guideline
value for total cyanide.

COD concentrations at SW5 and SW6 were below the MDL (7mg/l). There is no guideline
value for COD.

BOD concentrations ranged from below MDL (<1mg/l) at SW1 to 2mg/l (SW5). SW5
exceeded the relevant guideline value (1.5mg/l).

Petroleum Hydrocarbons

EPH (C8-C40)

EPH (C8-C40) was not detected above the laboratory MDL (10ug/l). There is no guideline
value for total cyanide.

Metals

Mercury

Concentrations of dissolved mercury were reported as being below the laboratory MDL
(1pg/l) for all samples. The MDL is greater than the surface water regulations max allowable
concentration value of 0.07ug/l.

Boron
Dissolved boron concentrations at SW5 and SW6 were 16pug/l and <12ug/l (below MDL)
respectively. There is no guideline value for dissolved boron.

Arsenic
Dissolved arsenic concentrations at SW5 and SW6 were 5.8ug/l and 4.2ug/l (below MDL)
respectively. There is no guideline value for dissolved arsenic.

Zinc
Dissolved zinc concentrations were below the MDL (3ug/l) for SW5 and SW6. There is no
guideline value for dissolved zinc.

Lead
Dissolved lead concentrations at SW5 and SW6 were 6ug/l and 7ug/l respectively. There is
no guideline value for dissolved lead.

Nickel
Dissolved nickel concentrations were below the MDL (2ug/l) for SW5 and SW6. There is no
guideline value for dissolved nickel.

Copper
Dissolved copper concentrations were below the laboratory MDL (7ug/l) for SW5 and SWE6.
There is no guideline value for dissolved copper.

Chromium
Dissolved chromium concentrations at SW5 and SW6 were 8.4ug/l and 8.6ug/l respectively.
The relevant surface water standard (32ug/l) was not exceeded.
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Cadmium
Dissolved cadmium concentrations were below the laboratory MDL (0.5ug/l) for SW5 and
SW6. The relevant surface water standard (1.5ug/l) was not exceeded.

Manganese
Dissolved manganese concentrations at SW5 and SW6 were 3ug/l and 4ug/l respectively.
There is no guideline value for dissolved manganese.

Iron
Dissolved iron concentrations at SW5 and SW6 were 84ug/l and 53ug/l respectively. There is
no guideline value for dissolved iron.

Potassium
Dissolved potassium concentrations ranged from 1.6mg/l (SW6) to 2.0mg/l (SW2 and SW5).
There is no guideline value for dissolved potassium.

Sodium
Dissolved sodium concentrations ranged from 9.9mg/l (SW6) to 12.1mg/l (SW5). There is no
guideline value for dissolved sodium.

Calcium
Dissolved calcium concentrations at SW5 and SW6 were 81.5mg/l and 70.2mg/I respectively.
There is no guideline value for dissolved calcium.

Magnesium
Dissolved magnesium concentrations at SW5 and SW6 were 6.8mg/l and 5.8mg/l
respectively. There is no guideline value for dissolved magnesium.

sVOCs
Reported concentrations of sVOCs were below the relevant laboratory MDLs for all
parameters.

VOCs
Reported concentrations of VOCs were below the relevant laboratory MDLs for all
parameters.

Petroleum Hydrocarbons
MTBE
Concentrations of MTBE for SW5 and SW6 did not exceed the laboratory MDL of 1pg/kg.

BTEX
Concentrations of BTEX for SW5 and SW6 did not exceed their respective laboratory MDL'’s.

Polycyclic Aromatic Hydrocarbons (PAHS)
Concentrations of the seventeen PAH'’s analysed for SW5 and SW6 did not exceed their
respective laboratory MDL's.

Phthalates
Concentrations of the six phthalates analysed for SW5 and SW6 did not exceed their
respective laboratory MDL's.

Pesticides

Reported concentrations of atrazine and simazine were below the laboratory MDL (1pg/| for
both parameters) for all samples. The relevant surface water standard for atrazine (2ug/l)
and simazine (4ug/l) were not exceeded.
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Organochlorine Pesticides
Concentrations of the organochlorine pesticides analysed for SW5 and SW6 did not exceed
their respective laboratory MDL's.

Organophosphorus Pesticides
Concentrations of the organophosphorus pesticides analysed for SW5 and SW6 did not
exceed their respective laboratory MDL's.

Acid Herbicides
Concentrations of all other pesticides analysed for SW5 and SW6 did not exceed their
respective laboratory MDL's.

6.6 Geotechnical Results

Two undisturbed samples (BH2 and BH3) were collected from the capping layer in
December 2012 and sent to Causeway Geotechnical limited and Queens University Belfast
for geotechnical (permeability) testing. Refer to Appendix K. Both samples are reported by
the testing laboratory as black silty clay with gravel.

Soil permeability results of 7.70E*° m/s at BH2 and 2.70E® m/s at BH3 are reported. These
results indicate that the capping layer overlying the waste material is of low permeability, thus
impeding rainfall infiltration into the waste material.

Samples from BH2 and BH3 were also tested for Particle Size Distribution (PSD) in
accordance with BS 1377: 1990: Part 2: Clauses 9.2 & 9.5. Refer to Table 14.

Table 14: Geotechnical Results (PSD)
Sample Clay Silt Sand Gravel Cobbles Boulders
(%0) (%0) (%0) (%0) (%0) (%0)
BH2 6 18 22 31 24 0
BH3 12 25 22 33 8 0

6.7 Landfill Gas Monitoring Results

A gas monitoring survey was completed on two occasions (20/12/2012 and 16/05/2013) at
the 3No. permanently installed gas monitoring wells (refer to Drawing No. 13).

Methane and carbon dioxide results (concentrations expressed as a percentage in volume
(% viv)) were assessed relative to the EPA 1997 threshold values outlined in the document
‘Landfill Manuals — Landfill Operational Practices’ (EPA, 1997) and the Department of the
Environment exposure limits (1994). There are no threshold values or DOE exposure limits
for hydrogen sulphide or carbon monoxide. Gas monitoring results together with the relevant
assessment criteria are presented in Table 15.

BH1

Stable methane concentration ranged from 53.3% v/v to 58.1% v/v and exceeded the
threshold value and exposure limit of 1.0% v/v and 0.5% v/v, respectively. Carbon dioxide
concentration ranged from 27.2% v/v to 31.4% v/v and exceeded the threshold value of 1.5%
viv and 0.5% v/v respectively. Hydrogen sulphide was detected at a concentration of 2ppm
on one occasion only. Carbon monoxide was detected at a concentration of 1ppm on one
occasion only. The maximum flow observed was 0.2l/h.

BH2
Stable methane concentration ranged from 11.2% v/v to 53.4% v/v and exceeded the
threshold value and exposure limit of 1.0% v/v and 0.5% vl/v, respectively. Carbon dioxide
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concentration ranged from 6.8% v/v to 36.1% v/v and exceeded the threshold value of 1.5%
v/v and 0.5% v/v respectively. Hydrogen sulphide was detected at a concentration of Oppm
on both occasions. Carbon monoxide was detected at a concentration of 2ppm on one
occasion only. The maximum flow recorded was 0.3l/h.

BH3

Stable methane concentration ranged from 25.4% v/v to 30.1% v/v and exceeded the
threshold value and exposure limit of 1.0% v/v and 0.5% v/v, respectively. Carbon dioxide
concentration ranged from 16.0% v/v to 19.6% v/v and exceeded the threshold value of 1.5%
viv and 0.5% v/v respectively. Hydrogen sulphide and carbon monoxide were not detected
at this location during either monitoring event. The maximum flow observed was 0.1l/h.
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7.0 TIER 2 RISK ASSESSMENT
7.1 Landfill Material

Analytical results from the samples submitted indicated that the landfill material is generally
composed of inert or non-hazardous material.

7.2 Leachate

It has been established that leachate is present in the landfill given that it was encountered
during the intrusive investigative works. Leachate results were compared against
groundwater regulations (2010), EPA IGV’s (2003) and surface water regulations (2012) for
guidance purposes given the receptors identified. A number of parameters analysed
exceeded the guideline values set out in the three guidance documents used. Dissolved
oxygen and BOD exceeded the surface water regulations only. MRP as total phosphorus and
ammoniacal nitrogen exceeded both the groundwater and surface water regulations.
Electrical conductivity, dissolved arsenic, dissolved sodium, and total dissolved iron
exceeded the groundwater regulations only. Dissolved calcium, dissolved lead, dissolved
magnesium, dissolved manganese, dissolved potassium, benzene and phenol exceeded the
EPA IGV’'s only.

In addition to the comparison with the different surface water and groundwater regulations,
the leachate values were also put into context with a comparison with typical leachate values
of a methanogenic landfill (EPA, 2000). In general the leachate values were lower than
those of a methanogenic landfill and can be considered reasonably typical of leachate
concentrations for a former landfill that had been closed in the last 30years.

7.3 Groundwater and Surface Water

Analytical results indicate that groundwater and to a lesser extent surface water has been
impacted by a number of contaminant sources including the former landfill and possibly other
sources.

Waste Materials

The waste materials deposited at the former landfill are continuing to generate leachate as
evident from the leachate results. Some of the elevated compounds identified in the leachate
have also been identified in the surface water and groundwater, therefore it is reasonable to
assume that the landfill is a contributory factor to the elevated concentrations of a number of
parameters observed in the groundwater and surface water samples.

Other sources

Other parameters, not typically associated with naturally occurring contaminants (with the
exception of some metals), were also identified and include ammoniacal nitrogen, MRP, total
and faecal coliforms, BOD, arsenic, calcium, nickel, manganese and potassium. This may or
may not reflect an impact from the former landfill or potentially from other sources including:

o Upstream industrial facilities/agricultural sources in the case of the surface water
samples.

e Upgradient industrial facilities in the case of the groundwater samples albeit the
majority of parameters were higher in wells located downgradient of the landfill.

Typically elevated groundwater concentrations were detected in the downgradient wells. Of
the downgradient samples, MW5 contained the highest concentrations. A large number of
parameters were reported below the laboratory method detection limit including pesticides
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PAHs, sVOCs, phthalates etc. However, a small number of parameters exceeded the
appropriate regulatory levels including ammoniacal nitrogen which increased from 0.15mg/I
upgradient to 9.66mg/l in MW5 downgradient. MW6 also located downgradient also
contained elevated ammoniacal nitrogen concentrations of 6.62mg/l. The presence of
ammoniacal nitrogen at downgradient locations provides strong evidence of the impact of the
landfill on groundwater in the vicinity of the landfill. As a general rule dissolved phase metals
displayed a similar trend with the highest concentrations observed in the downgradient wells.
Faecal coliforms were detected in one monitoring well, MW5, at the laboratory MDL. All
other samples were below the laboratory MDL. Albeit that elevated total coliforms were
detected within the upgradient well, it is not considered that this reflects microbial
contamination given that faecal coliforms were not detected in the same sample.

The River Liffey appears to be largely unaffected by any potential influences from the former
landfill. The river water chemistry up and down stream of the site is very similar for the
parameters analysed in both surface water samples (SW 2 and SW6). The only exceedance
for the downstream River Liffey sample (SW6) is MRP (39ug/l) which marginally exceeds the
surface water regulation guideline value of 35ug/l (refer Table 13).

However, the downstream water chemistry of the mill race appears to be influenced to a
greater extent than that of the River Liffey as three exceedences occur; MRP, ammoniacal
nitrogen and BOD. This is likely due to the greater dilution capacity of the River Liffey and the
fact that the mill race is located in closer proximity to the landfill site.

7.4 Gas

The gas monitoring wells (BH1 to BH3) installed onsite were fitted with landfill gas caps. The
gas monitoring wells contained high levels of both stable methane (peak 58.1% v/v at BH1)
and carbon dioxide (36.1% v/v at BH2) (Table 15). The methane and carbon dioxide gas
levels recorded in the gas monitoring wells indicate that gas production is still occurring
within the landfill. However, the flow rates at the three gas monitoring wells were low with a
maximum of 0.3I/h. The low flow rates indicate that gas production onsite is past its peak.

7.5 Summary of Tier 1 Risk Assessment

Soils/Waste
The majority of the soils/waste parameters complied with the inert WAC. All other parameters
complied with the non-hazardous WAC.

Leachate & Surface Water /Groundwater

Although clay was encountered beneath the landfill in all three boreholes installed within the
waste body during the exploratory investigation, this material generally contained sand and
gravel lenses suggesting that a complete confining layer is not present beneath the
landfill. Given the available evidence of impacted groundwater and the limited presence of
leachate within the landfill, it is clear that pathways exist between the landfill and the
groundwater and ultimately a pathway for leachate to migrate to surface water via the
groundwater pathway.

Landfill Gas
Elevated concentrations of landfill gas have been identified onsite during the monitoring and
assessment programme undertaken as part of this assessment.

Table 16: Tier 2 Summary

Summary

Soils As expected, waste complied with Inert/Non-hazardous limits.
Volume of landfill material — estimated in the region of 1,250,000m°.
Volume of capping material — estimated in the region of 300,000m?®.
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Leachate Leachate identified and compared to typical composition. Generally
concentrations observed were lower than typical concentrations or
within the range.

Surface Water & | Pathway exists between these water bodies and leachate generated
Groundwater by the former landfill via a groundwater pathway. Elevated
concentrations of a number of parameters were observed in
downgradient wells and downstream of the landfill in the Mill Race.
The River Liffey did not appear to show an appreciable impact which is
supported by desk-based information on the quality of water in the
River Liffey which indicated that there is no appreciable impact from
the landfill or any other sources further downstream in the River Liffey.
Gas Elevated concentrations of landfill gas were observed within the landfill
gas wells. Further detailed quantitative risk assessment is required to
assess the risk of gas migrating to onsite and offsite properties.

7.6 Revised Site Prioritisation

The site prioritisation process was repeated following the Tier 2 exploratory investigation and
assessment process. However, there was no change.

Table 17: Revised Site Prioritisation Summary

SPR1 Leachate =Surface Combined groundwater 120 300 40%
Water and surface water

SPR2 Leachate = SWDTE Combined groundwater 120 300 40%
and surface water
SPR3 Leachate = Human Groundwater Pathway 120 240 50%

Presence (private
well)

SPR4 Leachate = GWDTE Groundwater Pathway 0 240 0%

SPR5 Leachate = Aquifer Groundwater Pathway 120 400 30%

SPR6 Leachate = Public Groundwater Pathway 0 560 0%
Supply

SPR7 Leachate = Surface Groundwater Pathway 120 240 50%
Water

SPR8 Leachate = Surface Surface Water Pathway 0 60 0%
Water

SPR9 Leachate = SWDTE Surface Water Pathway 0 60 0%

SPR10 | Landfill Gas = Human | Lateral and Vertical 150 150
Presence — off-site

SPR11 | Landfill Gas = Human | Lateral and Vertical

Presence — onsite
OVERALL RISK SCORE
Risk Classification

Range of Risk Scores

MODERATE Risk (Class
B)

Score between 40% and 70% for any individual SPR linkages

LOW Risk (Class C) Score less than 40% for any individual SPR linkages

Sites with a score greater than or equal to 70% for any of the site specific SPR linkages are
considered to represent potential high risk or high uncertainty sites. The risk classification
assigned to the former Waterstown Landfill is High Risk - Class A and represents the intrinsic

Malone O’'Regan 41



Waterstown Landfill May 2013
Tier Il Exploratory Site Investigation
South Dublin County Council

risk that the former landfill poses to the environment. The linkages of greatest concern
include the risk of landfill gas migrations to off-site and on-site receptors (SPR 10 and SPR11
respectively) with normalised scores of 100% (high risk). The linkages with a moderate risk
(class B) are leachate migration via groundwater and combined groundwater and surface
water to off-site surface water and groundwater receptors and offsite private well users.
These linkages warrant further evaluation.
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8.0 CONCLUSIONS

Based on the results of this exploratory investigation undertaken by MOR in accordance with
the EPA Code of Practice which included; the installation of 6No. trial pits, 6No. boreholes (of
which 3No. were converted to groundwater wells and 3No. gas/leachate wells) and,
laboratory analysis of 5No. soil, 3No. groundwater, 4No. surface water and 1No. leachate
samples and the completion of 1No. gas monitoring event it is reasonable to conclude the
following:

e The landfill was in operation from 1983 to 1987.

e The site was formerly a quarry that was filled with waste materials, followed by the
progressive raising of site levels as landfilling continued on site.

¢ No gas or leachate collection systems have been installed at the site.

e A clay layer was encountered beneath the waste in all three boreholes installed within
the waste body although it has been reported that waste materials were deposited
directly onto the exposed bedrock..

¢ Given the location of the site in close proximity to a pNHA and within the Liffey Valley
SAAOQ, the site is considered in a sensitive location.

e The type of waste found within the landfill is variable that includes both municipal and
C&D wastes. There is a large area in the south central portion of the former landfill
where it would appear that the majority of municipal wastes were deposited.

e The western and northern boundaries of the former landfill have been delineated;
however it was not feasible within the scope of this exploratory investigation to
confirm the southern and eastern boundaries of the former landfill although the
adjacent roadway likely delineates the extent of the southern boundary.

e The site owned by SDCC covers an area of approximately 25ha; however the area of
the former landfill that would fall under the scope of the Code of Practice and
associated regulations would appear to be closer to 20ha in extent.

e Itis estimated that in the region of 1,250,000m® of waste materials was accepted into
the former landfill during its operational lifespan.

o Materials were imported to the site to form a capping layer. The depth of the capping
layer would appear to vary across the site and it is estimated that in the region of
300,000m° of capping material was imported onto the site.

o Clay materials were encountered at the base of all three boreholes installed within the
former landfill and therefore the extent of any such confining materials would need to
be confirmed.

e Soil sample results generally complied with either the Waste Acceptance Criteria for
inert or non-hazardous landfill.

o Elevated landfill gas concentrations were detected at a number of locations at the
site. The rate of gas generation at the former landfill is low.
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The groundwater quality downgradient of the site has been impacted by a number of
elevated parameters including ammoniacal nitrogen. The presence of ammoniacal
nitrogen at downgradient locations provides strong evidence that the former landfill is
impacting on groundwater as the leachate within the landfill contains elevated
concentrations of ammoniacal nitogen.

The surface water monitoring results did not show any clear evidence that the water
qguality in the River Liffey has been significantly impacted by the former landfill as
concentrations were broadly similar both upstream and downstream of the site.

The surface water monitoring results of the Mill Race, located immediately adjacent to
the site, and in particular ammoniacal nitrogen showed a potential impact of the
landfill on the downgradient surface water chemistry.

It is considered that the site is a high risk site due to the potential risks associated
with landfill gas and the impacts of leachate apparent in the groundwater and nearby
mill race.

Additional investigative works would be warranted at the site in order to address the
following key issues:

o Fully delineate the extent of the former landfill.

o Delineate the extent of capping materials and confining layers beneath the
waste.

o Establish the risk to offsite receptors from landfill gas generation at the
site.

o Establish the extent of groundwater impacts.

o Establish the extent of surface water impacts.

. Establish the extent of any remedial measures, if any, that would be
warranted.
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9.0 RECOMMENDATIONS

Based on the exploratory site investigation completed and in order to ensure that the site is
assessed in strict accordance with the relevant legislation, it is recommended that the
following works should be undertaken as part of a detailed Tier 2 Site Investigation.

1. Install 10No. additional Trial Pits

These trial pits should be installed with a tracked excavator. Details on the location and the
rationale for installing these additional trial pits are presented in Table 18 below and
illustrated on Drawing No. 16.

Table 18: Proposed Trial Pit locations

TP Location Rationale

TP7 Eastern site boundary

TP8 Eastern site boundary
To delineate the extent of the landfill to the east.

TP9 Eastern site boundary

TP10 Eastern site boundary

TP11 Western site boundary To further delineate the extent of the landfill to the
west.

TP12 Central

TP13 Central

To further characterise the thickness of the capping
TP14 Central layer, composition of the shallow waste and further
validate the geophysical survey.

TP15 Central

TP16 Central

This additional site investigation work should be supervised by an appropriately qualified and
competent Environmental Consultant.

2. Install 9No. additional combined landfill gas/leachate monitoring wells

It is recommended that a shell and auger drill rig should be utilised to install 9No. permanent
combined landfill gas/leachate monitoring wells at the locations outlined on Drawing No. 16.
Details on the location and the rationale for installing these additional landfill gas and
leachate monitoring wells are presented in Table 19 below.

Table 19: Proposed Combined Gas/Leachate Monitoring Well Locations

Well ID Location Rationale

BH4 Southern site boundary — adjacent | To determine the potential for landfill gas to

BHS to offsite educational facility/ migrate offsite.
residential properties.

BHG6 Southern site boundary — adjacent | To determine the potential for landfill gas to
to onsite receptors. migrate into onsite facilities.

BH7

BHS Southern site boundary — adjacent | To determine the potential for landfill gas to
to offsite educational facility/ migrate offsite.

BHO residential properties.
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BH10

(PBH1)

BH11 Central To further characterise the landfill gas regime
and leachate composition.

BH12

Note: PBH1 recommended in the geophysical survey (Appendix E)

Combined gas wells/leachate wells should be installed to the base of the fill material where
conditions permit. The wells should be constructed with 50mm PVC casing and machine
slotted screen and finished with heavy-duty, lockable, raised or flush box covers (depending
on Client requirements). In accordance with best practice, the borehole annulus at all
locations should be backfiled with washed pea gravel to approximately 1m above the
screened interval followed by a bentonite seal and cement grout to surface. All landfill gas
monitoring wells should be fitted with a rubber bung seal and gas valve.

This work should be supervised by an appropriately qualified and competent Environmental
Consultant.

3. Install 7No. Additional Groundwater monitoring wells
It is proposed that an air rotary rig should be utilised to install 7No. groundwater monitoring
wells at the locations outlined on Drawing No. 16. Details on the location and the rationale for

installing these additional groundwater monitoring wells are presented in Table 20 below.

Table 20: Proposed Groundwater Monitoring Well Locations

Well ID Location Rationale
MW7
Within the northern boundary of the | To characterise the groundwater quality at the
landfill. downgradient boundary.
MW8
MW9 Offsite — beyond the northern To characterise the groundwater quality
(PBH4) boundary beyond the downgradient boundary and further
validate the conceptual model.
Recommended in the geophysical Report.
MW10 Within the northern boundary of the | To characterise the groundwater quality at the
(PHB2) landfill. downgradient boundary.
Recommended in the geophysical Report.
MW11 Within the eastern boundary of the | To characterise the groundwater quality at the
landfill. eastern boundary — note groundwater flow is
north-north east.
MW12 Offsite — beyond the eastern To characterise the groundwater quality offsite
boundary. at the eastern boundary.
MW13 Within the southern boundary To confirm the upgradient groundwater quality.

Note: PBH2 and PBH4 were recommended in the geophysical survey (Appendix E). Please note that
it is not proposed to install PBH3 as per the location identified in the geophysical report.
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Groundwater wells should be drilled to gravels/bedrock depth depending on the conditions
encountered in the field. The purpose of these wells would be to characterise the
groundwater and determine the impact of leachate. The wells should be constructed with
50mm PVC casing and machine slotted screen and finished with heavy-duty, lockable, raised
or flush box covers (depending on Client requirements). In accordance with best practice, the
borehole annulus at all locations should be backfiled with washed pea gravel to
approximately 1m above the screened interval followed by a bentonite seal and cement grout
to surface. Please note particular care and mitigation measures will be required during
drilling to ensure that a preferential pathway is not provided for any contamination to the
underlying aquifer. Therefore, this work should be supervised by an appropriately qualified
and competent Environmental Consultant.

4. Additional Landfill Gas Monitoring

It is proposed that 6No. landfill gas monitoring events should be completed over a 12 week
period. This work should be undertaken by an appropriately qualified competent
Environmental Consultant using a landfill gas meter, such as the GA2000, which is complete
with flow measurement capabilities. Flow measurements should be collected from all of the
permanent landfill gas monitoring wells installed onsite.

It is also proposed that an internal gas monitoring survey should be completed of the onsite
structures to determine whether landfill gas is migrating to or building up in or in the case of
the container beneath, the onsite buildings and presenting a risk to the onsite human health
receptors. In that regard and in addition to the landfill gas meter, a flame ionisation detector
(FID) should be utilised to complete this sensitive survey. The FID is a highly specialised
piece of equipment that uses hydrogen to determine low concentrations of methane and is a
requirement when completing internal gas surveys.

5. Additional Groundwater Monitoring

It is proposed that two rounds of groundwater monitoring should be completed of both the
existing and newly proposed groundwater monitoring wells in order to accurately
characterise the groundwater quality and the potential impact of any leachate being
generated at the site.

6. Additional Surface Water Monitoring

It is proposed that two rounds of surface water monitoring should be completed of both the
Mill Race and the River Liffey in order to accurately characterise the surface water quality
and the potential impact of any leachate being generated at the site.

7. Hydrogeological Testing

As part of the detailed site investigation phase of works, it is proposed that level loggers
should be installed over a one month period in 3No. groundwater monitoring wells and 3No.
leachate wells (where feasible). In addition, the permeability of the made ground (waste
material), the underlying gravels and limestone bedrock should be evaluated through in situ
permeability testing (falling/rising head tests) and subsequent data analysis. This will
enhance the understanding of current groundwater flow paths/migration pathways through
the site, and potential risk to site receptors.

8. Appropriate Assessment

In order to provide the EPA with all relevant information required for a Certificate of
Authorisation for Historic Landfills, a Stage | Screening for Appropriate Assessment (AA)
should be undertaken by an appropriately qualified consultant in accordance with the
European Commission Methodological Guidance on the provision of Article 6(3) and 6(4) of
the ‘Habitats’ Directive 92/43/EEC (EC 2001) and the European Commission Guidance
‘Managing Natura 2000 Sites’. In the event that it is determined following this screening
exercise that an AA is required, then a Natura Impact Statement (NIS) should be prepared.
This work should be carried out in tandem with the detailed site investigation in order to
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ensure that a holistic approach would be undertaken, whereby all relevant monitoring is
completed, that appropriate assessment and risk assessment parameters are addressed and
to ensure that the remediation measures proposed address all risks identified.

9. Interpretation of Results and Reporting

Following the completion of the additional works, a review of the results together with the
findings of the detailed site investigation and this exploratory site investigations should be
undertaken to provide a scientific based understanding on the landfill gas regime at the site
and the potential for onsite and offsite landfill gas migration and of the potential impact of
leachate on the adjacent receptors. The findings of this additional work should be
incorporated into an overall report that should be prepared to satisfy the requirements of the
Code of Practice.
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Waterstown Landfill
Palmerstown
Co. Dublin

Table 8 Trial Pit and Borehole survey

Ground Level

TOCIi Elevation

Location ID Easting Northing Elevation (maOD) (maOD)
BH1 708546.634 735526.274 33.86 33.7
BH2 708373.766 735584.797 32.85 32.73
BH3 708257.889 735760.817 18.26 18.35
MW4 708419.184 735472.364 36.46 36.39
MW5 708637.062 735740.919 14.40 14.36
MW6 708484.679 735764.156 18.58 18.56
TP1 708599.759 735764.037 13.78 -
TP2 708587.108 735619.378 25.26 -
TP3 708605.205 735545.332 31.79 -
TP4 708390.182 735604.939 31.91 -
TPS 708388.525 735610.535 31.71 -
TP6 708353.522 735719.917 28.18 -

Notes:

TOCi denotes Top of inner casing




Waterstown Landfill

Palmerstown
Co. Dublin

Table 9 Groundwater Level Results - Monthly event 1 (20/12/2012)

_:_\i/lr(:lzlt(gzr;?) Depth to Water | Water Level
Monitoring Well [ Strata opposite | TOCi Elevation
I.D. Screen (maOD)
Units mbTOC mAOD
MADEGROUND _
BH1 / LANDFILL 33.77 11:00 DRY DRY
MADEGROUND .
BH2 / LANDFILL 32.73 10:48 5.494 27.236
MADEGROUND .
BH3 / LANDFILL 18.35 10:33 6.657 11.693
MW4 BEDROCK 36.39 11:51 8.860 27.530
MW5 SAND/GRAVEL 14.36 11:23 2.695 11.665
MW6 SAND/SILT 18.56 11:33 6.84 11.720

Notes:

TOCi denotes top of inner casing
mbTOC denotes metres below top of casing.
mMAOD denotes metres above ordnance datum.




Waterstown Landfill
Palmerstown
Co. Dublin

Table 10 Soil Analytical Results

Sample ID Waste Acceptance Criteria (WAC)" TP2 TIP3 TP4 TP5
Non-Hazardous | Hazardous
Inert Waste —
Sample Depth (mbgl) Acceptance Waste Wasle. 2.9-30 115 1.45-155 1213
Criteria Accgptgnce AC—C‘?M
Criteria Criteria_
Laboratory Report No. 12/9568 12/9568 12/9568 12/9571
Laboratory Sample No. 13-15 23-25 29-31 1-3
Sample Date 04/12/2012 04/12/2012 04/12/2012 05/12/2012
Parameters Unit LOD
Total Organic Carbon # % <0.2 3 ~ 6 1.6 24 12.9** 24
Mineral Oil (C8-C40) mg/kg <30 500 ~ ~ 183 571 7065 331
Petroleum Hydrocarbons
MTBE * ug/kg <5 ~ ~ ~ <5 <5 <5 <5
Benzene * ug/kg <5 6000 ~ ~ <5 18 <5 <5
Toluene * uglkg <5 6000 ~ ~ 7 66 9 11
Ethylbenzene # ug/kg <5 6000 ~ ~ 39 107 11 11
m/p-Xylene * ug/kg <5 6000 ~ ~ 135 275 8 22
0-Xylene # ug/kg <5 6000 ~ ~ 15 95 28 13
Polycyclic Aromatic Hydrocarbons (PAHs) (M-S)
Naphthalene * mg/kg <0.04 ~ ~ ~ 0.23 0.49 <0.40 0.08
Acenaphthylene mg/kg <0.03 ~ ~ ~ <0.03 0.17 <0.30 <0.03
Acenaphthene * mg/kg <0.05 ~ ~ ~ 0.23 0.34 <0.50 <0.05
Fluorene * mg/kg <0.04 ~ ~ ~ 0.23 0.34 <0.40 0.08
Phenanthrene * mg/kg <0.03 ~ ~ ~ 1.45 2.01 <0.30 0.30
Anthracene * mg/kg <0.04 ~ ~ ~ 0.23 0.61 <0.40 0.05
Fluoranthene * mg/kg <0.03 ~ ~ ~ 1.14 3.32 <0.30 0.40
Pyrene mg/kg <0.03 ~ ~ ~ 0.74 2.86 3.18 0.32
Benzo(a)anthracene * mg/kg <0.06 ~ ~ ~ 0.32 1.68 <0.60 0.20
Chrysene * mg/kg <0.02 ~ ~ ~ 0.20 1.80 0.33 0.22
Benzo(bK)fluoranthene * mg/kg <0.07 ~ ~ ~ 0.40 2.98 <0.70 0.39
Benzo(a)pyrene * mg/kg <0.04 ~ ~ ~ 0.25 152 <0.40 0.17
Indeno(123cd)pyrene * mg/kg <0.04 ~ ~ ~ 0.12 0.96 <0.40 0.15
Dibenzo(ah)anthracene * mg/kg <0.04 ~ ~ ~ <0.04 0.16 <0.40 <0.04
Benzo(ghi)perylene * mg/kg <0.04 ~ ~ ~ 0.13 0.94 <0.40 0.16
Coronene mg/kg <0.04 ~ ~ ~ <0.04 0.09 <0.40 <0.04
PAH 6 Total * mg/kg <0.22 ~ ~ ~ 2.04 9.72 <2.20 1.27
PAH 17 Total mg/kg <0.64 100* ~ ~ 5.67 20.27 <6.40 2.52
Benzo(b)fluoranthene mg/kg <0.05 ~ ~ ~ 0.29 2.15 <0.50 0.28
Benzo(k)fluoranthene mg/kg <0.02 ~ ~ ~ 0.11 0.83 <0.20 0.11
PAH Surrogate % Recovery % <0 ~ ~ ~ 100 104 91 98
Polychlorinated Biphenyl (PCBs)
pCB 28" uglkg <5 ~ ~ ~ 20 <5 <5 9
PCB 52" ug/kg <5 ~ ~ ~ <5 <5 <5 <5
PCB 101" uglkg <5 ~ ~ ~ <5 <5 <5 <5
pcB 118" uglkg <5 ~ ~ ~ <5 <5 <5 <5
PCB 138" uglkg <5 ~ ~ ~ <5 <5 <5 <5
PCB 153" ug/kg <5 ~ ~ ~ <5 <5 <5 <5
PCB 180" uglkg <5 ~ ~ ~ <5 <5 <5 <5
Total 7 PCBs * ug/kg <35 1000 ~ ~ <35 <35 <35 <35
Leachate-NRA
Dissolved Antimony mg/l <0.002 ~ ~ ~ - <0.002 - <0.002
Dissolved Arsenic mg/l <0.0025 ~ ~ ~ - <0.0025 - <0.0025
Dissolved Barium mg/l <0.003 ~ ~ ~ - 0.109 - 0.063
Dissolved Cadmium mg/l <0.0005 ~ ~ ~ - <0.0005 - <0.0005
Dissolved Chromium mg/l <0.0015 ~ ~ ~ - <0.0015 - <0.0015
Dissolved Copper mg/l <0.007 ~ ~ ~ - <0.007 - <0.007
Dissolved Lead mg/l <0.005 ~ ~ ~ - <0.005 - <0.005
Dissolved Molybdenum mg/l <0.002 ~ ~ ~ - 0.010 - 0.013
Dissolved Nickel mg/l <0.002 ~ ~ ~ - 0.002 - 0.003
Dissolved Selenium mg/l <0.003 ~ ~ ~ - <0.003 - <0.003
Dissolved Zinc mg/l <0.003 ~ ~ ~ - <0.003 - <0.003
Mercury Dissolved by CVAF mg/l <0.00001 ~ ~ ~ - 0.00005 - 0.00081
Fluoride mg/l <0.3 ~ ~ ~ - <0.3 - 0.5
Chloride mg/l <0.3 ~ ~ ~ - 25 - 0.5
Sulphate mg/l <0.05 ~ ~ ~ - 139.12 - 4.01
Phenol mg/l <0.01 ~ ~ ~ - <0.01 - <0.01
Dissolved Organic Carbon mg/l <2 ~ ~ ~ - 15 - 9
Total Dissolved Solids mg/l <35 ~ ~ ~ - 372 - 130
Leachate CEN 10:1
Dissolved Antimony mg/kg <0.02 0.06 0.7 5 <0.02 - <0.02 -
Dissolved Arsenic mg/kg <0.025 0.5 2 25 <0.025 - <0.025 -
Dissolved Barium mg/kg <0.03 20 100 300 1.00 - 0.31 -
Dissolved Cadmium mg/kg <0.005 0.04 1 5 <0.005 - <0.005 -
Dissolved Chromium mg/kg <0.015 0.5 10 70 <0.015 - <0.015 -
Dissolved Copper mg/kg <0.07 2 50 100 <0.07 - <0.07 -
Dissolved Lead mg/kg <0.05 0.5 10 50 0.05 - <0.05 -
Dissolved Molybdenum mg/kg <0.02 0.5 10 30 0.23 - 0.17 -
Dissolved Nickel mg/kg <0.02 0.4 10 40 0.17 - <0.02 -
Dissolved Selenium mg/kg <0.03 0.1 0.5 7 <0.03 - <0.03 -
Dissolved Zinc mg/kg <0.03 4 50 200 0.11 - <0.03 -
Mercury Dissolved by CVAF mg/kg <0.0001 0.01 0.2 2 0.0001 - 0.0001 -
Fluoride mg/kg <3 10 150 500 <3 - <3 -
Chloride mg/kg <3 800 15,000 25,000 118 - 29 -
Sulphate mg/kg <0.5 1,000 20,000 50,000 7409.1 - 560.7 -
Phenol Index mg/kg <0.5 1 ~ ~ 37.1 - 7.6 -
Dissolved Organic Carbon mg/kg <20 500 800 1,000 190 - 170 -
Total Dissolved Solids mg/kg <350 4,000 60,000 100,000 10542 - 1820 -

Notes:
Bold
Italics

Bold and Italics underlined

LOD

1
Total PAH (sum of 17)

*

*k

denotes parameter exceeds Inert Waste Acceptance Criteria.
denotes parameter exceeds Non-Hazardous Waste Acceptance Criteria.

denotes parameter exceeds Hazardous Waste Acceptance Criteria.

denotes method detection limit of laboratory.

denotes no WAC.
denotes no parameter available

Council Decision of 19 December 2002 Establishing Criteria and Procedures for the Acceptance of Waste at Landfills Persuant to Article 16 of and Annex Il to Directive 1999/31/EC

denotes sum of fluoranthene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, indeno(1,2,3-d,d)pyrene, naphthalene, acenaphthylene, acenaphthene, fluorene,
benzo(a)anthracene, coronene, phenanthrene, anthracene, pyrene, chyrsene, dibenzo(a,h)anthracene.

Muphys Environmental (inert) waste acceptance screening value. Waste Licence W0129-02. EPA Waste Licence are taken from the 2002 European Landfill Directive (2003/33/EC).
may be admitted for disposal by a competent authority as DOC is below DOC values set out in the WAC regulations of 500mg/kg for inert landfill,
and 1000mg/kg for hazardous landfill.




Waterstown Landfill
Palmerstown
Co. Dublin

Table 11 Groundwater Analytical Results

Sample Identity Groundwater Standards MwW4 MW5 MW6
Laboratory Report No. Jones 12/9860 | Jones 12/9860 | Jones 12/9855
Laboratory Sample No. Grour?dwater 13-18 7-12 1-6
Sample Date Regulations 2010 EPAIGV'S 13/12/2012 13/12/2012 13/12/2012
- (S.I. No. 9 of 2010)

Parameters Unit LOD
Field Measured Parameters
pH pH units * ~ 6.5-9.5 6.72 6.30 11.43
Electrical Conductivity uS/cm + 800 /1875 ~ 628 1294.0 771
Dissolved Oxygen % + ~ NAC 76.2 33.0 48.4
Dissolved Oxygen ppm *+ ~ NAC 8.45 3.63 5.46
Temperature °C * ~ 25°C 10.6 10.80 11.4
Oxidation Reduction Potential mVvV + ~ ~ 98.3 8.20 -270.1
Colour N/A . ~ NAC Clear Cloudy Slightly Cloudy
Odour N/A . ~ ~ None None None
Other observations N/A . ~ ~ None None None
Metals (dissolved)
Dissolved Arsenic ug/l <25 75 10 2.6 10.3 3.8
Dissolved Boron ug/l <12 750 1000 31 545 56
Dissolved Cadmium ug/l <0.5 3.75 5 <0.5 <0.5 <0.5
Dissolved Calcium mg/l <0.2 ~ 200 122.2 268.4 60.3
Total Dissolved Chromium ug/l <15 375 30 <15 <15 2.0
Dissolved Copper ug/l <7 1500 30 <7 <7 <7
Total Dissolved Iron ug/l <20 18.75 200 <20 <20 <20
Dissolved Lead ug/l <5 ~ 10 6 10 6
Dissolved Magnesium mg/l <0.1 ~ 50 18.0 32.0 <0.1
Dissolved Manganese ug/l <2 ~ 50 464 1644 <2
Dissolved Mercury ug/l <1 0.75 1 <1 <1 <1
Dissolved Nickel ug/l <2 15 20 3 30 23
Dissolved Potassium mg/l <0.1 ~ 5 2.7 15.9 26.4
Dissolved Sodium mg/l <0.1 150 150 22.7 94.5 61.1
Dissolved Zinc ug/l <3 ~ 100 15 49 <3
MRP as Total Phosphorus ug/l <5 35 30*** 38 84 111
\Volatile Organic Compounds (VOCs) MS
Dichlorodifluoromethane ug/l <2 ~ ~ <2 <2 <2
Methyl Tertiary Butyl Ether ug/l <1 ~ 30 <1 <1 <1
Chloromethane ug/l <3 ~ ~ <3 <3 <3
Vinyl Chloride ug/l <2 0.375 ~ <2 <2 <2
Bromomethane ug/l <1 ~ ~ <1 <1 <1
Chloroethane ug/l <3 ~ ~ <3 <3 <3
Trichlorofluoromethane ug/l <3 ~ ~ <3 <3 <3
1,1-Dichloroethene ug/l <3 ~ 30* <3 <3 <3
Dichloromethane ug/l <3 ~ 10 <3 <3 <3
trans-1-2-Dichloroethene ug/l <3 ~ 30* <3 <3 <3
1,1-Dichloroethane ug/l <3 ~ ~ <3 <3 <3
cis-1-2-Dichloroethene ug/l <3 ~ 30* <3 <3 <3
2,2-Dichloropropane ug/Il <1 ~ ~ <1 <1 <1
Bromochloromethane ug/l <2 ~ ~ <2 <2 <2
Chloroform ug/l <2 754 ~ <2 <2 <2
1,1,1-Trichloroethane ug/l <2 ~ 500 <2 <2 <2
1,1-Dichloropropene ug/l <3 ~ ~ <3 <3 <3
Carbon tetrachloride ug/l <2 ~ ~ <2 <2 <2
1,2-Dichloroethane ug/l <2 2.25 3 <2 <2 <2
Benzene ug/l <1 0.75 1 <1 <1 <1
Trichloroethene ug/l <3 7.5 70 <3 <3 <3
1,2-Dichloropropane ug/l <2 ~ ~ <2 <2 <2
Dibromomethane ug/l <3 ~ ~ <3 <3 <3
Bromodichloromethane ug/l <2 ~ ~ <2 <2 <2
cis-1-3-Dichloropropene ug/l <2 ~ ~ <2 <2 <2
Toluene ug/l <2 ~ 10 <2 <2 <2
trans-1-3-Dichloropropene ug/Il <2 ~ ~ <2 <2 <2
1,1,2-Trichloroethane ug/l <2 ~ ~ <2 <2 <2
Tetrachloroethene ug/l <3 7.5 40 <3 <3 <3
1,3-Dichloropropane ug/l <2 ~ ~ <2 <2 <2
Dibromochloromethane ug/l <2 754 ~ <2 <2 <2
1,2-Dibromoethane ug/l <2 ~ ~ <2 <2 <2
Chlorobenzene ug/l <2 ~ 1 <2 <2 <2
1,1,1,2-Tetrachloroethane ug/l <2 ~ ~ <2 <2 <2
Ethylbenzene ug/l <2 ~ 10 <2 <2 <2
p/m-Xylene ug/l <3 ~ 102 <3 <3 <3
o-Xylene ug/l <2 ~ 102 <2 <2 <2
Styrene ug/l <2 ~ ~ <2 <2 <2
Bromoform ug/l <2 754 ~ <2 <2 <2
Isopropylbenzene ug/l <3 ~ ~ <3 <3 <3
1,1,2,2-Tetrachloroethane ug/l <4 ~ ~ <4 <4 <4
Bromobenzene ug/l <2 ~ ~ <2 <2 <2
1,2,3-Trichloropropane ug/l <3 ~ ~ <3 <3 <3
Propylbenzene ug/l <3 ~ ~ <3 <3 <3
2-Chlorotoluene ug/l <3 ~ ~ <3 <3 <3
1,3,5-Trimethylbenzene ug/l <3 ~ ~ <3 <3 <3
4-Chlorotoluene ug/l <3 ~ ~ <3 <3 <3
tert-Butylbenzene ug/l <3 ~ ~ <3 <3 <3
1,2,4-Trimethylbenzene ug/l <3 ~ ~ <3 <3 <3
sec-Butylbenzene ug/l <3 ~ ~ <3 <3 <3
4-1sopropyltoluene ug/l <3 ~ ~ <3 <3 <3
1,3-Dichlorobenzene ug/l <3 ~ ~ <3 <3 <3
1,4-Dichlorobenzene ug/l <3 ~ ~ <3 <3 <3
n-Butylbenzene ug/l <3 ~ ~ <3 <3 <3
1,2-Dichlorobenzene ug/l <3 ~ 10 <3 <3 <3
1,2-Dibromo-3-chloropropane ug/l <2 ~ ~ <2 <2 <2
1,2,4-Trichlorobenzene ug/l <3 ~ 0.4 <3 <3 <3
Hexachlorobutadiene ug/l <3 ~ 0.1 <3 <3 <3
1,2,3-Trichlorobenzene ug/l <3 ~ ~ <3 <3 <3
Surrogate Recovery Toluene D8 % <0 ~ ~ 102 105 82
Surrogate Recovery 4-Bromofluorobenzene % <0 ~ ~ 115 116 91

Notes:
Bold denotes value exceeds Groundwater regulations.

Italics denotes value exceeds IGV where no groundwater regulation is available.

* denotes IGV relates to ‘phenols’.
** denotes IGV relates to 'dichloroethene’.
** denotes orthophosphate

Al denotes quality standard relates Total Trihalomethanes. Total Trihalomethanes includes chloroform, dibromochloromethane and bromoform.

A2 denotes quality standard relates to the sum of Trichloroethene & Tetrachloroethene.

A3 denotes quality standard relates to Xylenes
NAC - No Abnormal Change

~ denotes alpha-endosulphan

+ denotes permethrin

# denotes non-specific individual pesticide value

++ Result outside calibration range, results should be considered as indicative only and are not accredited




Waterstown Landfill
Palmerstown
Co. Dublin

Table 11 Groundwater Analytical Results

Sample Identity| Groundwater Standards MW4 MW5 MW6
Laboratory Report No. Jones 12/9860 | Jones 12/9860 | Jones 12/9855
Groundwater
Laboratory Sample No. Regulations 2010 EPA IGV's 13-18 7-12 1-6
Sample Date i (S.I. No. 9 of 2010) 13/12/2012 13/12/2012 13/12/2012

Parameters Unit LOD
Semi-Volatile Organic Compounds (SVOCs)
Phenols
2-Chlorophenol ug/l <10 ~ 200 <10 <10 <10
2-Methylphenol ug/l <10 ~ ~ <10 <10 <10
2-Nitrophenol ug/l <10 ~ ~ <10 <10 <10
2,4-Dichlorophenol ug/l <10 ~ ~ <10 <10 <10
2,4-Dimethylphenol ug/Il <10 ~ ~ <10 <10 <10
2,4,5-Trichlorophenol ug/l <10 ~ ~ <10 <10 <10
2,4,6-Trichlorophenol ug/l <10 ~ 200 <10 <10 <10
4-Chloro-3-methylphenol ug/l <10 ~ ~ <10 <10 <10
4-Methylphenol ug/Il <10 ~ ~ <10 <10 <10
4-Nitrophenol ug/l <10 ~ ~ <10 <10 <10
Pentachlorophenol ug/l <10 ~ 2 <10 <10 <10
Phenol ug/l <10 ~ 0.5* <10 <10 <10
Polycyclic Aromatic Hydrocarbons (PAHs)
2-Chloronaphthalene ug/l <10 ~ ~ <10 <10 <10
2-Methylnaphthalene ug/l <10 ~ ~ <10 <10 <10
Naphthalene ug/l <10 ~ 1 <10 <10 <10
Acenaphthylene ug/l <10 ~ ~ <10 <10 <10
Acenaphthene ug/l <10 ~ ~ <10 <10 <10
Fluorene ug/l <10 ~ ~ <10 <10 <10
Phenanthrene ug/l <10 ~ ~ <10 <10 <10
Anthracene ug/l <10 ~ 10000 <10 <10 <10
Fluoranthene ug/l <10 ~ 1 <10 <10 <10
Pyrene ug/l <10 ~ ~ <10 <10 <10
Benzo(a)anthracene ug/Il <10 ~ ~ <10 <10 <10
Chrysene ug/l <10 ~ ~ <10 <10 <10
Benzo(bk)fluoranthene ug/Il <10 ~ ~ <10 <10 <10
Benzo(a)pyrene ug/l <10 0.0075 0.01 <10 <10 <10
Indeno(123cd)pyrene ug/l <10 ~ ~ <10 <10 <10
Dibenzo(ah)anthracene ug/l <10 ~ ~ <10 <10 <10
Benzo(ghi)perylene ug/Il <10 ~ 0.05 <10 <10 <10
Other SVOCs
1,2-Dichlorobenzene ug/l <10 ~ 10 <10 <10 <10
1,2,4-Trichlorobenzene ug/l <10 ~ 0.4 <10 <10 <10
1,3-Dichlorobenzene ug/Il <10 ~ ~ <10 <10 <10
1,4-Dichlorobenzene ug/l <10 ~ ~ <10 <10 <10
2-Nitroaniline ug/l <10 ~ ~ <10 <10 <10
2,4-Dinitrotoluene ug/l <10 ~ ~ <10 <10 <10
2,6-Dinitrotoluene ug/l <10 ~ ~ <10 <10 <10
3-Nitroaniline ug/l <10 ~ ~ <10 <10 <10
4-Bromophenylphenylether ug/l <10 ~ ~ <10 <10 <10
4-Chloroaniline ug/l <10 ~ ~ <10 <10 <10
4-Chlorophenylphenylether ug/l <10 ~ ~ <10 <10 <10
4-Nitroaniline ug/l <10 ~ ~ <10 <10 <10
Azobenzene ug/l <10 ~ ~ <10 <10 <10
Bis(2-chloroethoxy)methane ug/l <10 ~ ~ <10 <10 <10
Bis(2-chloroethyl)ether ug/l <10 ~ ~ <10 <10 <10
Carbazole ug/l <10 ~ ~ <10 <10 <10
Dibenzofuran ug/l <10 ~ ~ <10 <10 <10
Hexachlorobenzene ug/l <10 ~ 0.03 <10 <10 <10
Hexachlorobutadiene ug/l <10 ~ 0.1 <10 <10 <10
Hexachlorocyclopentadiene ug/l <10 ~ ~ <10 <10 <10
Hexachloroethane ug/l <10 ~ ~ <10 <10 <10
Isophorone ug/l <10 ~ ~ <10 <10 <10
N-nitrosodi-n-propylamine ug/l <10 ~ ~ <10 <10 <10
Nitrobenzene ug/l <10 ~ 10 <10 <10 <10
Phthalates
Bis(2-ethylhexyl) phthalate ug/l <10 ~ 8 <10 <10 <10
Butylbenzyl phthalate ug/Il <10 ~ ~ <10 <10 <10
Di-n-butyl phthalate ug/l <10 ~ 2 <10 <10 <10
Di-n-Octyl phthalate ug/Il <10 ~ ~ <10 <10 <10
Diethyl phthalate ug/l <10 ~ ~ <10 <10 <10
Dimethyl phthalate ug/Il <10 ~ ~ <10 <10 <10
Pesticides MS
Organochlorine Pesticides
Aldrin ug/Il <0.01 ~ 0.01 <0.01 <0.01 <0.01
Alpha-BHC ug/l <0.01 ~ 0.1% <0.01 <0.01 <0.01
Beta-BHC ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Chlorothalonil ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
cis-Chlordane ug/!l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Dieldrin ug/l <0.01 0.075 0.01 <0.01 <0.01 <0.01
Endosulphan | ug/l <0.01 ~ 0.001" <0.01 <0.01 <0.01
Endosulphan II ug/l <0.01 ~ 0.0017 <0.01 <0.01 <0.01
Endosulphan sulphate ug/Il <0.01 ~ 0.0017 <0.01 <0.01 <0.01
Endrin ug/l <0.01 ~ 0.1% <0.01 <0.01 <0.01
Gamma-BHC ug/! <0.01 ~ 0.1* <0.01 <0.01 <0.01
Heptachlor ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Heptachlor Epoxide ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Hexachlorobenzene ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Isodrin ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
o,p-DDE ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
0,p'-DDT ug/! <0.01 ~ 0.1* <0.01 <0.01 <0.01
0,p'-Methoxychlor ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
o,p'-TDE ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
p,p'-DDE ug/l <0.01 ~ 0.1% <0.01 <0.01 <0.01
p.p'-DDT ug/l <0.01 0.075 0.1* <0.01 <0.01 <0.01
p,p'-Methoxychlor ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
p,p-TDE ug/! <0.01 ~ 0.1* <0.01 <0.01 <0.01
Pendimethalin ug/l <0.01 ~ 0.1% <0.01 <0.01 <0.01
Permethrin | ug/Il <0.01 ~ 20+ <0.01 <0.01 <0.01
Permethrin Il ug/l <0.01 ~ 20+ <0.01 <0.01 <0.01
Quintozene ug/Il <0.01 ~ 0.1* <0.01 <0.01 <0.01
Tecnazene ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Telodrin ug/Il <0.01 ~ 0.1* <0.01 <0.01 <0.01
trans-Chlordane ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Triadimefon ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Triallate ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Trifluralin ug/!l <0.01 ~ 0.1 <0.01 <0.01 <0.01
Notes:

Bold denotes value exceeds Groundwater regulations.

Italics denotes value exceeds IGV where no groundwater regulation is available.

* denotes IGV relates to 'phenols'.
** denotes IGV relates to ‘dichloroethene’.
*** denotes orthophosphate

Al denotes quality standard relates Total Trihalomethanes. Total Trihalomethanes includes chloroform, dibromochloromethane and bromoform.
A2 denotes quality standard relates to the sum of Trichloroethene & Tetrachloroethene.

A3 denotes quality standard relates to Xylenes
NAC - No Abnormal Change

~ denotes alpha-endosulphan

+ denotes permethrin

# denotes non-specific individual pesticide value

++ Result outside calibration range, results should be considered as indicative only and are not accredited




Waterstown Landfill
Palmerstown
Co. Dublin

Table 11 Groundwater Analytical Results

Sample Identity Groundwater Standards MwW4 MW5 MW6
Laboratory Report No. Jones 12/9860 | Jones 12/9860 | Jones 12/9855
Laboratory Sample No. Grour?dwater 13-18 7-12 1-6
Regulations 2010 EPAIGV's
Sample Date : (S.I. No. 9 of 2010) 13/12/2012 13/12/2012 13/12/2012

Parameters Unit LOD
Organophosphorus Pesticides
Azinphos ethyl ug/! <0.01 ~ 0.1% <0.01 <0.01 <0.01
Azinphos methyl ug/l <0.01 ~ 0.1" <0.01 <0.01 <0.01
Carbophenothion ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Chlorfenvinphos ug/l <0.01 ~ 5 <0.01 <0.01 <0.01
Chlorpyrifos ug/l <0.01 ~ 90 <0.01 <0.01 <0.01
Chlorpyrifos-methyl ug/l <0.01 ~ 0.1" <0.01 <0.01 <0.01
Diazinon ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Dichlorvos ug/l <0.01 ~ 0.001 <0.01 <0.01 <0.01
Dimethoate ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Ethion ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Ethyl Parathion (Parathion) ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Etrimphos ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Fenitrothion ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Fenthion ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Malathion ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Methyl Parathion ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Mevinphos ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Phosalone ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Pirimiphos Methyl ug/! <0.01 ~ 0.1% <0.01 <0.01 <0.01
Propetamphos ug/l <0.01 ~ 0.1% <0.01 <0.01 <0.01
Triazophos ug/l <0.01 ~ 0.1* <0.01 <0.01 <0.01
Benazolin ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Bentazone ug/l <0.1 0.075 0.1* <0.1 <0.1 <0.1
Bromoxynil ug/l <0.1 ~ 5 <0.1 <0.1 <0.1
Clopyralid ug/l <0.1 ~ 0.1" <0.1 <0.1 <0.1
4- CPA ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
24-D ug/l <0.1 0.075 0.1* <0.1 <0.1 <0.1
2,4 -DB ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Dicamba ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Dichloroprop ug/l <0.1 ~ 100 <0.1 <0.1 <0.1
Diclofop ug/l <0.1 ~ 0.1" <0.1 <0.1 <0.1
Fenoprop ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Flamprop ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Flamprop — isopropyl ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
loxynil ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
MCPA ug/l <0.1 0.075 0.1% <0.1 <0.1 <0.1
MCPB ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Mecoprop ug/l <0.1 0.075 10 <0.1 <0.1 <0.1
Picloram ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Pentachlorophenol ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
245-T ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
2,3,6 — TBA ug/l <0.1 ~ 0.1% <0.1 <0.1 <0.1
Triclopyr ug/l <0.1 ~ 0.1* <0.1 <0.1 <0.1
Atrazine ug/l <1 0.075 1 <1 <1 <1
Simazine ug/l <1 0.075 1 <1 <1 <1
Fluoride mg/l <0.3 ~ 1 <0.3 <0.3 <0.3
Sulphate mg/l <0.05 187.5 ~ 94.69 20.61 99.59
Chloride mg/l <0.3 187.5 30 30.0 78.3 34.2
Total Oxidised Nitrogen as N mg/l <0.2 ~ ~ <0.2 1.2 <0.2
Total Cyanide mg/l <0.01 0.0375 0.01 <0.01 <0.01 <0.01
Ammoniacal Nitrogen as N mg/l <0.03 0.175 0.15 (NH3) 0.15 9.66"" 6.62
Total Alkalinity as CaCO3 mg/l <1 ~ NAC 188 404 124
Total Organic Carbon mg/| <2 ~ NAC 9 14 19
Total Dissolved Solids mg/l <35 ~ 1000 488 928 386
Faecal coliforms cfu/200ml <1 ~ 0 <1 1 <1
Coliforms MPN/100ml <1 ~ 0 43.5 28.5 <1
Notes:

Bold denotes value exceeds Groundwater regulations.

Italics denotes value exceeds IGV where no groundwater regulation is available.

* denotes IGV relates to ‘phenols'.

** denotes IGV relates to 'dichloroethene’.

** denotes orthophosphate

Al denotes quality standard relates Total Trihalomethanes. Total Trihalomethanes includes chloroform, dibromochloromethane and bromoform .
A2 denotes quality standard relates to the sum of Trichloroethene & Tetrachloroethene.

A3 denotes quality standard relates to Xylenes

NAC - No Abnormal Change

~ denotes alpha-endosulphan

+ denotes permethrin

# denotes non-specific individual pesticide value

++ Result outside calibration range, results should be considered as indicative only and are not accredited




Waterstown Landfill
Palmerstown
Co. Dublin

Table 12 Leachate Analytical Results

Sample Identity

Groundwater Standards

Surface Water Standards

Comparison Study

BH2

Laboratory Report No.

Laboratory Sample No.

Groundwater Regulations

Surfacewater Regulations

EPA, (2000). Landfill Manuals:

Jones 12/9860

1-6

Sample Date 2010 (S.I. No. 9 of 2010) EPAIGY'S 2012 (S.I. No. 327 of 2012) Landfill Site Design® 13/12/2012
Parameters Unit LOD Minimum Maximum
Field Measured Parameters
pH pH units + ~ 6.5-9.5 6.0-9.0 6.80 8.20 6.20
Electrical Conductivity pS/cm . 800 # /1875 ~ ~ 5990 19300 2007
Dissolved Oxygen % + ~ NAC 80-120 ~ ~ 54.6
Dissolved Oxygen ppm . ~ NAC ~ ~ ~ 5.45
Temperature °C * ~ 25°C ~ ~ ~ 11.1
Oxidation Reduction Potential mv + ~ ~ ~ ~ ~ -45.3
Colour N/A * ~ NAC ~ ~ ~ Dark Grey
Odour N/A . ~ ~ - ~ ~ acidic
Other observations N/A + ~ ~ ~ ~ ~ None
Metals (dissolved)
Dissolved Arsenic ug/l <25 7.5 10 ~ <1 485 22.4
Dissolved Boron ug/l <12 750 1000 ~ ~ ~ 740
Dissolved Cadmium ug/l <0.5 3.75 5 0.45° 10 80 <0.5
Dissolved Calcium mg/| <0.2 ~ 200 ~ 23 501 383.9
Total Dissolved Chromium ug/l <15 375 30 32 <30 560 3.1
Dissolved Copper ug/l <7 1500 30 ~ <20 620 <7
Total Dissolved Iron ug/l <20 18.75 200 ~ 1600 160000 1392
Dissolved Lead ug/Il <5 ~ 10 ~ <40 1900 15
Dissolved Magnesium mg/| <0.1 ~ 50 ~ 40 1580 59.8
Dissolved Manganese ug/l <2 ~ 50 ~ 40 3590 3392
Dissolved Mercury ug/l <1 0.75 1 0.07 <0.1 0.8 <1
Dissolved Nickel ug/l <2 15 20 ~ <30 600 14
Dissolved Potassium mg/| <0.1 ~ 5 ~ 100 1580 54.2
Dissolved Sodium mg/| <0.1 150 150 ~ 474 3650 279.9
Dissolved Zinc ug/l <3 ~ 100 ~ 30 6700 10
MRP as Total Phosphorus ug/l <5 35 30%+* 35 ~ ~ 161
Volatile Organic Compounds (VOCs) MS
Dichlorodifluoromethane ug/l <2 ~ ~ ~ ~ ~ <2
Methyl Tertiary Butyl Ether ug/l <1 ~ 30 ~ ~ ~ <1
Chloromethane ug/l <3 ~ ~ ~ ~ ~ <3
Vinyl Chloride ug/l <2 0.375 ~ ~ ~ ~ <2
Bromomethane ug/l <1 ~ ~ ~ ~ ~ <1
Chloroethane ug/l <3 ~ ~ ~ ~ ~ <3
Trichlorofluoromethane ug/l <3 ~ ~ ~ ~ ~ <3
1,1-Dichloroethene ug/l <3 ~ 30** ~ ~ ~ <3
Dichloromethane ug/l <3 ~ 10 ~ ~ ~ <3
trans-1-2-Dichloroethene ug/l <3 ~ 30** ~ ~ ~ <3
1,1-Dichloroethane ug/l <3 ~ ~ ~ ~ ~ <3
cis-1-2-Dichloroethene ug/l <3 ~ 30** ~ ~ ~ <3
2,2-Dichloropropane ug/l <1 ~ ~ ~ ~ ~ <1
Bromochloromethane ug/l <2 ~ ~ ~ ~ ~ <2
Chloroform ug/l <2 75M ~ ~ ~ ~ <2
1,1,1-Trichloroethane ug/l <2 ~ 500 ~ ~ ~ <2
1,1-Dichloropropene ug/l <3 ~ ~ ~ ~ ~ <3
Carbon tetrachloride ug/l <2 ~ ~ ~ ~ ~ <2
1,2-Dichloroethane ug/l <2 2.25 3 ~ ~ ~ <2
Benzene ug/l <1 0.75 1 50 ~ ~ 5
Trichloroethene ug/l <3 7.5 70 ~ ~ ~ <3
1,2-Dichloropropane ug/l <2 ~ ~ ~ ~ ~ <2
Dibromomethane ug/l <3 ~ ~ ~ ~ ~ <3
Bromodichloromethane ug/l <2 ~ ~ ~ ~ ~ <2
cis-1-3-Dichloropropene ug/l <2 ~ ~ ~ ~ ~ <2
Toluene ug/l <2 ~ 10 ~ ~ ~ <2
trans-1-3-Dichloropropene ug/l <2 ~ ~ ~ ~ ~ <2
1,1,2-Trichloroethane ug/l <2 ~ ~ ~ ~ ~ <2
Tetrachloroethene ug/l <3 7.5 40 ~ ~ ~ <3
1,3-Dichloropropane ug/l <2 ~ ~ ~ ~ ~ <2
Dibromochloromethane ug/l <2 7541 ~ ~ ~ ~ <2
1,2-Dibromoethane ug/l <2 ~ ~ ~ ~ ~ <2
Chlorobenzene ug/l <2 ~ 1 ~ ~ ~ <2
1,1,1,2-Tetrachloroethane ug/l <2 ~ ~ ~ ~ ~ <2
Ethylbenzene ug/l <2 ~ 10 ~ ~ ~ 3
p/m-Xylene ug/l <3 ~ 10 ~ ~ ~ 7
o-Xylene ug/l <2 ~ 102 ~ ~ ~ <2
Styrene ug/l <2 ~ ~ ~ ~ ~ <2
Bromoform ug/l <2 75M ~ ~ ~ ~ <2
Isopropylbenzene ug/l <3 ~ ~ ~ ~ ~ 3
1,1,2,2-Tetrachloroethane ug/l <4 ~ ~ ~ ~ ~ <4
Bromobenzene ug/l <2 ~ ~ ~ ~ ~ <2
1,2,3-Trichloropropane ug/l <3 ~ ~ ~ ~ ~ <3
Propylbenzene ug/l <3 ~ ~ ~ ~ ~ <3
2-Chlorotoluene ug/l <3 ~ ~ ~ ~ ~ <3
1,3,5-Trimethylbenzene ug/l <3 ~ ~ ~ ~ ~ <3
4-Chlorotoluene ug/l <3 ~ ~ ~ ~ ~ <3
tert-Butylbenzene ug/l <3 ~ ~ ~ ~ ~ <3
1,2,4-Trimethylbenzene ug/l <3 ~ ~ ~ ~ ~ 26
sec-Butylbenzene ug/l <3 ~ ~ ~ ~ ~ <3
4-Isopropyltoluene ug/l <3 ~ ~ ~ ~ ~ <3
1,3-Dichlorobenzene ug/l <3 ~ ~ ~ ~ ~ <3
1,4-Dichlorobenzene ug/l <3 ~ ~ ~ ~ ~ <3
n-Butylbenzene ug/l <3 ~ ~ ~ ~ ~ <3
1,2-Dichlorobenzene ug/l <3 ~ 10 ~ ~ ~ <3
1,2-Dibromo-3-chloropropane ug/l <2 ~ ~ ~ ~ ~ <2
1,2,4-Trichlorobenzene ug/l <3 ~ 0.4 ~ ~ ~ <3
Hexachlorobutadiene ug/l <3 ~ 0.1 ~ ~ ~ <3
1,2,3-Trichlorobenzene ug/l <3 ~ ~ ~ ~ ~ <3
Surrogate Recovery Toluene D8 % <0 ~ ~ ~ ~ ~ 97
Surrogate Recovery 4-Bromofluorobenzene % <0 ~ ~ ~ ~ ~ 111

Notes:
Bold denotes value exceeds Groundwater regulations.

Italics denotes value exceeds IGV where no groundwater regulation is available.

Underlined denotes value exceeds Surface Water EQS (MAC inland surface waters)

1: Landfill Manuals: Landfill site design. EPA, (2000). Taken from Table 7.2: Summary of composition of methanogenic leachates sampled from large landfills with a relatively dry high waste input rate.

* denotes IGV relates to ‘phenols'.
** denotes IGV relates to 'dichloroethene’.
*** denotes orthophosphate

A1 denotes quality standard relates Total Trihalomethanes. Total Trihalomethanes includes chloroform, dibromochloromethane and bromoform .

A2 denotes quality standard relates to the sum of Trichloroethene & Tetrachloroethene.

A3 denotes quality standard relates to Xylenes
NAC - No Abnormal Change

~ denotes alpha-endosulphan

+ denotes permethrin

# denotes non-specific individual pesticide value

++ Result outside calibration range, results should be considered as indicative only and are not accredited
° denotes most conserative value due to unknown CaCO3 concentation




Waterstown Landfill
Palmerstown
Co. Dublin

Table 12 Leachate Analytical Results

Sample Identity

Groundwater Standards

Surface Water Standards

Comparison Study

BH2

LLall)boratltorySRepolrt Eo. . Swater Reculati sur o Reula EPA, (2000). Landfill Manuals: Jonesll§/9860
aboratory Sample No. roundwater Regulations \ urfacewater Requlations e S -
Sample Date 2010 (S.1. No. 9 of 2010) EPAIGV's 2012 (S No. 327 of 2012) Landfill Site Design 1371212012
Parameters Unit LOD Minimum Maximum

Semi-Volatile Organic Compounds (SVOCs)

Phenols

2-Chlorophenol ug/l <10 ~ 200 ~ ~ ~ <10
2-Methylphenol ug/l <10 ~ ~ ~ ~ ~ <10
2-Nitrophenol ug/l <10 ~ ~ ~ ~ ~ <10
2,4-Dichlorophenol ug/l <10 ~ ~ ~ ~ ~ <10
2,4-Dimethylphenol ug/l <10 ~ ~ ~ ~ ~ <10
2,4,5-Trichlorophenol ug/l <10 ~ ~ ~ ~ ~ <10
2,4,6-Trichlorophenol ug/l <10 ~ 200 ~ ~ ~ <10
4-Chloro-3-methylphenol ug/l <10 ~ ~ ~ ~ ~ <10
4-Methylphenol ug/l <10 ~ ~ ~ ~ ~ 41
4-Nitrophenol ug/l <10 ~ ~ ~ ~ ~ <10
Pentachlorophenol ug/Il <10 ~ 2 1 ~ ~ <10
Phenol ug/l <10 ~ 0.5* 46 ~ ~ 24
Polycyclic Aromatic Hydrocarbons (PAHs) ~ ~

2-Chloronaphthalene ug/l <10 ~ ~ ~ ~ ~ <10
2-Methylnaphthalene ug/l <10 ~ ~ ~ ~ ~ <10
Naphthalene ug/l <10 ~ 1 ~ ~ ~ <10
Acenaphthylene ug/l <10 ~ ~ ~ ~ ~ <10
Acenaphthene ug/l <10 ~ ~ ~ ~ ~ <10
Fluorene ug/l <10 ~ ~ ~ ~ ~ <10
Phenanthrene ug/l <10 ~ ~ ~ ~ ~ <10
Anthracene ug/l <10 ~ 10000 0.4 ~ ~ <10
Fluoranthene ug/l <10 ~ 1 1 ~ ~ <10
Pyrene ug/l <10 ~ ~ ~ ~ ~ <10
Benzo(a)anthracene ug/l <10 ~ ~ ~ ~ ~ <10
Chrysene ug/l <10 ~ ~ ~ ~ ~ <10
Benzo(bk)fluoranthene ug/l <10 ~ ~ ~ ~ ~ <10
Benzo(a)pyrene ug/l <10 0.0075 0.01 0.1 ~ ~ <10
Indeno(123cd)pyrene ug/l <10 ~ ~ ~ ~ ~ <10
Dibenzo(ah)anthracene ug/l <10 ~ ~ ~ ~ ~ <10
Benzo(ghi)perylene ug/l <10 ~ 0.05 ~ ~ ~ <10
Other SVOCs ~ ~

1,2-Dichlorobenzene ug/l <10 ~ 10 ~ ~ ~ <10
1,2,4-Trichlorobenzene ug/l <10 ~ 0.4 ~ ~ ~ <10
1,3-Dichlorobenzene ug/l <10 ~ ~ ~ ~ ~ <10
1,4-Dichlorobenzene ug/l <10 ~ ~ ~ ~ ~ <10
2-Nitroaniline ug/l <10 ~ ~ ~ ~ ~ <10
2,4-Dinitrotoluene ug/l <10 ~ ~ ~ ~ ~ <10
2,6-Dinitrotoluene ug/l <10 ~ ~ ~ ~ ~ <10
3-Nitroaniline ug/l <10 ~ ~ ~ ~ ~ <10
4-Bromophenylphenylether ug/l <10 ~ ~ ~ ~ ~ <10
4-Chloroaniline ug/l <10 ~ ~ ~ ~ ~ <10
4-Chlorophenylphenylether ug/l <10 ~ ~ ~ ~ ~ <10
4-Nitroaniline ug/l <10 ~ ~ ~ ~ ~ <10
Azobenzene ug/l <10 ~ ~ ~ ~ ~ <10
Bis(2-chloroethoxy)methane ug/l <10 ~ ~ ~ ~ ~ <10
Bis(2-chloroethyl)ether ug/l <10 ~ ~ ~ ~ ~ <10
Carbazole ug/l <10 ~ ~ ~ ~ ~ <10
Dibenzofuran ug/l <10 ~ ~ ~ ~ ~ <10
Hexachlorobenzene ug/l <10 ~ 0.03 0.05 ~ ~ <10
Hexachlorobutadiene ug/l <10 ~ 0.1 0.6 ~ ~ <10
Hexachlorocyclopentadiene ug/l <10 ~ ~ ~ ~ ~ <10
Hexachloroethane ug/l <10 ~ ~ ~ ~ ~ <10
Isophorone ug/l <10 ~ ~ ~ ~ ~ <10
N-nitrosodi-n-propylamine ug/l <10 ~ ~ ~ ~ ~ <10
Nitrobenzene ug/l <10 ~ 10 ~ ~ ~ <10
Phthalates ~ ~

Bis(2-ethylhexyl) phthalate ug/l <10 ~ 8 ~ ~ ~ <10
Butylbenzyl phthalate ug/l <10 ~ ~ ~ ~ ~ <10
Di-n-butyl phthalate ug/l <10 ~ 2 ~ ~ ~ <10
Di-n-Octyl phthalate ug/l <10 ~ ~ ~ ~ ~ <10
Diethyl phthalate ug/l <10 ~ ~ ~ ~ ~ <10
Dimethyl phthalate ug/l <10 ~ ~ ~ ~ ~ <10
Pesticides MS ~ ~

Organochlorine Pesticides ~ ~

Aldrin ug/l <0.01 ~ 0.01 ~ ~ ~ <0.01
Alpha-BHC ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Beta-BHC ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
Chlorothalonil ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
cis-Chlordane ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
Dieldrin ug/l <0.01 0.075 0.01 ~ ~ ~ <0.01
Endosulphan | ug/l <0.01 ~ 0.0017 0.017 ~ ~ <0.01
Endosulphan Il ug/l <0.01 ~ 0.0017 0.017 ~ ~ <0.01
Endosulphan sulphate ug/l <0.01 ~ 0.0017 0.01" ~ ~ <0.01
Endrin ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Gamma-BHC ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
Heptachlor ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Heptachlor Epoxide ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
Hexachlorobenzene ug/l <0.01 ~ 0.1% 0.05 ~ ~ <0.01
Isodrin ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
o,p'-DDE ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
0,p'-DDT ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
0,p'-Methoxychlor ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
0,p'-TDE ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
p.p-DDE ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
p,p-DDT ug/l <0.01 0.075 0.1" ~ ~ ~ <0.01
p.p'-Methoxychlor ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
p,p-TDE ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
Pendimethalin ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Permethrin | ug/l <0.01 ~ 20+ - ~ ~ <0.01
Permethrin |1 ug/l <0.01 ~ 20+ ~ ~ ~ <0.01
Quintozene ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Tecnazene ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Telodrin ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
trans-Chlordane ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Triadimefon ug/l <0.01 ~ 0.1"* ~ ~ ~ <0.01
Triallate ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Trifluralin ug/l <0.01 ~ 0.1 ~ ~ ~ <0.01
Notes:

Bold denotes value exceeds Groundwater regulations.

Italics denotes value exceeds IGV where no groundwater regulation is available.

Underlined denotes value exceeds Surface Water EQS (MAC inland surface waters)

1: Landfill Manuals: Landfill site design. EPA, (2000). Taken from Table 7.2: Summary of composition of methanogenic leachates sampled from large landfills with a relatively dry high waste input rate.

* denotes IGV relates to ‘phenols'.
** denotes IGV relates to 'dichloroethene’.
*** denotes orthophosphate

A1 denotes quality standard relates Total Trihalomethanes. Total Trihalomethanes includes chloroform, dibromochloromethane and bromoform .

A2 denotes quality standard relates to the sum of Trichloroethene & Tetrachloroethene.

A3 denotes quality standard relates to Xylenes
NAC - No Abnormal Change

~ denotes alpha-endosulphan

+ denotes permethrin

# denotes non-specific individual pesticide value

++ Result outside calibration range, results should be considered as indicative only and are not accredited

° denotes most conserative value due to unknown CaCO3 concentation




Waterstown Landfill
Palmerstown
Co. Dublin

Table 12 Leachate Analytical Results

Sample Identity

Groundwater Standards

Surface Water Standards

Comparison Study

BH2

Lall)boratory Repolrt No. EPA, (2000). Landfill Manuals: Jones 12/9860
Laboratory Sample No. Groundwater Regulations y Surfacewater Requlations S e . 1-6
éamplz Date 2010 (S.I. No. Q%f 2010) EPAIGY'S 2012 (S.I. No. 327 of 2012) Landfill Site Design® 13/12/2012
Parameters Unit LOD Minimum Maximum
Organophosphorus Pesticides
Azinphos ethyl ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Azinphos methyl ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Carbophenothion ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Chlorfenvinphos ug/l <0.01 ~ 5 0.3 ~ ~ <0.01
Chlorpyrifos ug/l <0.01 ~ 90 0.1 ~ ~ <0.01
Chlorpyrifos-methyl ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Diazinon ug/l <0.01 ~ 0.1* 0.02 ~ ~ <0.01
Dichlorvos ug/l <0.01 ~ 0.001 ~ ~ ~ <0.01
Dimethoate ug/l <0.01 ~ 0.1* 4 ~ ~ <0.01
Ethion ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Ethyl Parathion (Parathion) ug/l <0.01 ~ 0.1% ~ ~ ~ <0.01
Etrimphos ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Fenitrothion ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Fenthion ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Malathion ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Methyl Parathion ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Mevinphos ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Phosalone ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Pirimiphos Methy! ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Propetamphos ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Triazophos ug/l <0.01 ~ 0.1* ~ ~ ~ <0.01
Benazolin ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
Bentazone ug/l <0.1 0.075 0.1* ~ ~ ~ <0.1
Bromoxynil ug/l <0.1 ~ 5 ~ ~ ~ <0.1
Clopyralid ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
4- CPA ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
24-D ug/l <0.1 0.075 0.1% ~ ~ ~ <0.1
2,4 -DB ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
Dicamba ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
Dichloroprop ug/l <0.1 ~ 100 ~ ~ ~ <0.1
Diclofop ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
Fenoprop ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
Flamprop ug/l <0.1 ~ 0.1% ~ ~ ~ <0.1
Flamprop — isopropy! ug/l <0.1 ~ 0.1% ~ ~ ~ <0.1
loxynil ug/l <0.1 ~ 0.1"* ~ ~ ~ <0.1
MCPA ug/l <0.1 0.075 0.1% ~ ~ ~ <0.1
MCPB ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
Mecoprop ug/l <0.1 0.075 10 ~ ~ ~ <0.1
Picloram ug/l <0.1 ~ 0.1"* ~ ~ ~ <0.1
Pentachlorophenol ug/l <0.1 ~ 0.1% ~ ~ ~ <0.1
245-T ug/l <0.1 ~ 0.1"* ~ ~ ~ <0.1
2,3,6 - TBA ug/l <0.1 ~ 0.1* ~ ~ ~ <0.1
Triclopyr ug/l <0.1 ~ 0.1" ~ ~ ~ <0.1
Atrazine ug/l <1 0.075 1 2 ~ ~ <1
Simazine ug/l <1 0.075 1 4 ~ ~ <1
Fluoride mg/l <0.3 ~ 1 ~ ~ ~ <0.3
Sulphate mg/l <0.05 1875 ~ ~ <5 322 16.24
Chloride mg/l <0.3 1875 30 ~ 570 4710 135.3
Total Oxidised Nitrogen as N mg/l <0.2 ~ ~ ~ ~ ~ <0.2
Total Cyanide mg/l <0.01 0.0375 0.01 ~ ~ ~ <0.01
Ammoniacal Nitrogen as N mg/l <0.03 0.175 0.15 (NH3) 0.065 283 2040 45467
COD (Settled) mg/l <7 ~ ~ ~ 622 8000 328
BOD mg/l <1 ~ ~ 1.5 110 1900 199
Notes:

Bold denotes value exceeds Groundwater regulations.

Italics denotes value exceeds IGV where no groundwater regulation is available.

Underlined denotes value exceeds Surface Water EQS (MAC inland surface waters)

1: Landfill Manuals: Landfill site design. EPA, (2000). Taken from Table 7.2: Summary of composition of methanogenic leachates sampled from large landfills with a relatively dry high waste input rate.

* denotes IGV relates to 'phenols'.
** denotes IGV relates to ‘dichloroethene’.
*** denotes orthophosphate

A1 denotes quality standard relates Total Trihalomethanes. Total Trihalomethanes includes chloroform, dibromochloromethane and bromoform .

A2 denotes quality standard relates to the sum of Trichloroethene & Tetrachloroethene.

A3 denotes quality standard relates to Xylenes
NAC - No Abnormal Change

~ denotes alpha-endosulphan

+ denotes permethrin

# denotes non-specific individual pesticide value

++ Result outside calibration range, results should be considered as indicative only and are not accredited

° denotes most conserative value due to unknown CaCO3 concentation




Waterstown Landfill
Palmerstown
Co. Dublin

Table 13 Surface water Analytical Results

Surface Water

Sample Identity Swi Sw2 Sw3 Sw4 SW5 SW6
Standards
Laboratory Report No. Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793
Laboratory Sample No. Rmﬁz 1-8 9-16 - - 33-40 41-48
Sample Date _g—S.I. No. 327 of 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012
Sample Location 2012) Mill Race River Liffey Mill Race River Liffey Mill Race River Liffey

Parameters Unit LOD
Field Measured Parameters
pH pH units 03 6.0-9.0 6.86 6.42 7.38 7.21 7.44 7.48
Electrical Conductivity pS/cm . ~ 269.9 253.9 261.6 245.2 287.6 248.5
Dissolved Oxygen % . 80-120 98.3 102.7 106.8 108.5 97 95.8
Dissolved Oxygen ppm * ~ 13.03 13.57 14.17 14.31 12.84 12.74
Temperature °c . ~ 3.6 3.6 35 3.7 3.6 37
Oxidation Reduction Potential mv . ~ 102.50 175.1 73.8 78.7 79.6 48.9
Colour N/A + - Brown Brown Brown Brown Brown Brown
Odour N/A + ~ None None None None None None
Other observations N/A . ~ None None None None None None
Metals (dissolved)
Dissolved Arsenic ug/l <25 ~ - - - - 5.8 4.2
Dissolved Boron ug/l <12 ~ - - - - 16 <12
Dissolved Cadmium ug/l <0.5 1.5° - - - - <0.5 <0.5
Dissolved Calcium mg/l <0.2 ~ - - - - 81.5 70.2
Total Dissolved Chromium ug/l <15 32 - - - - 8.4 8.6
Dissolved Copper ug/l <7 ~ - - - - <7 <7
Total Dissolved Iron ug/l <20 ~ - - - - 84 53
Dissolved Lead ug/l <5 ~ - - - - 7 6
Dissolved Magnesium mg/l <0.1 ~ - - - - 6.8 5.8
Dissolved Manganese ug/l <2 ~ - - - - 3 4
Dissolved Mercury ug/l <1 0.07 - - - - <1 <1
Dissolved Nickel ug/l <2 ~ - - - - <2 <2
Dissolved Potassium mg/l <0.1 ~ 18 2.0 - - 2.0 1.6
Dissolved Sodium mg/l <0.1 ~ 11.6 11.1 - - 12.1 9.9
Dissolved Zinc ug/l <3 ~ - - - - <3 <3
MRP as Total Phosphorus ug/l <5 35 - - - - 69 39
Methyl Tertiary Butyl Ether * ug/l <1 ~ - - - - <1 <1
Benzene * ug/l <1 10 - - - - <1 <1
Toluene * ug/l <2 ~ - - - - <2 <2
Ethylbenzene * ug/l <2 ~ - - - - <2 <2
p/m-Xylene * ug/l <3 ~ - - - - <3 <3
o-Xylene* ug/l <2 ~ - - - - <2 <2
Surrogate Recovery Toluene D8 % <0 ~ - - - - 103 103
Surrogate Recovery 4-Bromofluorobenzene % <0 ~ - - - - 118 114
Volatile Organic Compounds (VOCs) MS
Dichlorodifluoromethane ug/l <2 ~ - - - - <2 <2
Methyl Tertiary Butyl Ether ug/l <1 ~ - - - - <1 <1
Chloromethane ug/l <3 ~ - - - - <3 <3
Vinyl Chloride ug/l <2 ~ - - - - <2 <2
Bromomethane ug/l <1 ~ - - - - <1 <1
Chloroethane ug/l <3 ~ - - - - <3 <3
Trichlorofluoromethane ug/l <3 ~ - - - - <3 <3
1,1-Dichloroethene ug/l <3 ~ - - - - <3 <3
Dichloromethane ug/l <3 ~ - - - - <3 <3
trans-1-2-Dichloroethene ug/l <3 ~ - - - - <3 <3
1,1-Dichloroethane ug/l <3 ~ - - - - <3 <3
cis-1-2-Dichloroethene ug/l <3 ~ - - - - <3 <3
2,2-Dichloropropane ug/l <1 ~ - - - - <1 <1
Bromochloromethane ug/l <2 ~ - - - - <2 <2
Chloroform ug/l <2 ~ - - - - <2 <2
1,1,1-Trichloroethane ug/l <2 ~ - - - - <2 <2
1,1-Dichloropropene ug/l <3 ~ - - - - <3 <3
Carbon tetrachloride ug/l <2 ~ - - - - <2 <2
1,2-Dichloroethane ug/l <2 ~ - - - - <2 <2
Benzene ug/l <1 50 - - - - <1 <1
Trichloroethene ug/l <3 ~ - - - - <3 <3
1,2-Dichloropropane ug/l <2 ~ - - - - <2 <2
Dibromomethane ug/l <3 ~ - - - - <3 <3
Bromodichloromethane ug/l <2 ~ - - - - <2 <2
cis-1-3-Dichloropropene ug/l <2 ~ - - - - <2 <2
Toluene ug/l <2 ~ - - - - <2 <2
trans-1-3-Dichloropropene ug/l <2 ~ - - - - <2 <2
1,1,2-Trichloroethane ug/l <2 ~ - - - - <2 <2
Tetrachloroethene ug/l <3 ~ - - - - <3 <3
1,3-Dichloropropane ug/l <2 ~ - - - - <2 <2
Dibromochloromethane ug/l <2 ~ - - - - <2 <2
1,2-Dibromoethane ug/l <2 ~ - - - - <2 <2
Chlorobenzene ug/l <2 ~ - - - - <2 <2
1,1,1,2-Tetrachloroethane ug/l <2 ~ - - - - <2 <2
Ethylbenzene ug/l <2 ~ - - - - <2 <2
p/m-Xylene ug/l <3 ~ - - - - <3 <3
o-Xylene ug/l <2 ~ - - - - <2 <2
Styrene ug/l <2 ~ - - - - <2 <2
Bromoform ug/l <2 ~ - - - - <2 <2
Isopropylbenzene ug/l <3 ~ - - - - <3 <3
1,1,2,2-Tetrachloroethane ug/l <4 ~ - - - - <4 <4
Bromobenzene ug/l <2 ~ - - - - <2 <2
1,2,3-Trichloropropane ug/l <3 ~ - - - - <3 <3
Propylbenzene ug/l <3 ~ - - - - <3 <3
2-Chlorotoluene ug/l <3 ~ - - - - <3 <3
1,3,5-Trimethylbenzene ug/l <3 ~ - - - - <3 <3
4-Chlorotoluene ug/l <3 ~ - - - - <3 <3
tert-Butylbenzene ug/l <3 ~ - - - - <3 <3
1,2,4-Trimethylbenzene ug/l <3 ~ - - - - <3 <3
sec-Butylbenzene ug/l <3 ~ - - - - <3 <3
4-1sopropyltoluene ug/l <3 ~ - - - - <3 <3
1,3-Dichlorobenzene ug/l <3 ~ - - - - <3 <3
1,4-Dichlorobenzene ug/l <3 ~ - - - - <3 <3
n-Butylbenzene ug/l <3 ~ - - - - <3 <3
1,2-Dichlorobenzene ug/l <3 ~ - - - - <3 <3
1,2-Dibromo-3-chloropropane ug/l <2 ~ - - - - <2 <2
1,2,4-Trichlorobenzene ug/l <3 ~ - - - - <3 <3
Hexachlorobutadiene ug/l <3 ~ - - - - <3 <3
1,2,3-Trichlorobenzene ug/l <3 ~ - - - - <3 <3
Surrogate Recovery Toluene D8 % <0 ~ - - - - 103 103
Surrogate Recovery 4-Bromofluorobenzene % <0 ~ - - - - 118 114

Notes:

Underlined denotes value exceeds Surface Water EQS (MAC inland surface waters)

~ denotes alpha-endosulphan

° denotes value corresponde to samples where average CaCO3 exceeds 200mg/|




Waterstown Landfill
Palmerstown
Co. Dublin

Table 13 Surface water Analytical Results

Surface Water

Sample Identity SwWi1 SW2 SW3 SW4 SW5 SW6
Standards
Laboratory Report No. Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793
Laboratory Sample No. " .m%z 1-8 9-16 - - 33-40 41-48
Sample Date _g—s.l. No. 327 of 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012
Sample Location 2012) Mill Race River Liffey Mill Race River Liffey Mill Race River Liffey

Parameters Unit LOD
Semi-Volatile Organic Compounds (SVOCs)
Phenols
2-Chlorophenol ug/l <10 ~ - - - - <10 <10
2-Methylphenol ug/l <10 ~ - - - - <10 <10
2-Nitrophenol ug/l <10 ~ - - - - <10 <10
2,4-Dichlorophenol ug/l <10 ~ - - - - <10 <10
2,4-Dimethylphenol ug/l <10 ~ - - - - <10 <10
2,4,5-Trichlorophenol ug/l <10 ~ - - - - <10 <10
2,4,6-Trichlorophenol ug/l <10 ~ - - - - <10 <10
4-Chloro-3-methylphenol ug/l <10 ~ - - - - <10 <10
4-Methylphenol ug/l <10 ~ - - - - <10 <10
4-Nitrophenol ug/l <10 ~ - - - - <10 <10
Pentachlorophenol ug/l <10 - - - - <10 <10
Phenol ug/l <10 46 - - - - <10 <10
Polycyclic Aromatic Hydrocarbons (PAHs)
2-Chloronaphthalene ug/l <10 ~ - - - - <10 <10
2-Methylnaphthalene ug/l <10 ~ - - - - <10 <10
Naphthalene ug/l <10 ~ - - - - <10 <10
Acenaphthylene ug/l <10 ~ - - - - <10 <10
Acenaphthene ug/l <10 ~ - - - - <10 <10
Fluorene ug/l <10 ~ - - - - <10 <10
Phenanthrene ug/l <10 ~ - - - - <10 <10
Anthracene ug/l <10 0.4 - - - - <10 <10
Fluoranthene ug/l <10 1 - - - - <10 <10
Pyrene ug/l <10 ~ - - - - <10 <10
Benzo(a)anthracene ug/l <10 ~ - - - - <10 <10
Chrysene ug/l <10 ~ - - - - <10 <10
Benzo(bk)fluoranthene ug/l <10 ~ - - - - <10 <10
Benzo(a)pyrene ug/l <10 0.1 - - - - <10 <10
Indeno(123cd)pyrene ug/l <10 ~ - - - - <10 <10
Dibenzo(ah)anthracene ug/l <10 ~ - - - - <10 <10
Benzo(ghi)perylene ug/l <10 ~ - - - - <10 <10
Other SVOCs
1,2-Dichlorobenzene ug/l <10 ~ - - - - <10 <10
1,2,4-Trichlorobenzene ug/l <10 ~ - - - - <10 <10
1,3-Dichlorobenzene ug/l <10 ~ - - - - <10 <10
1,4-Dichlorobenzene ug/l <10 ~ - - - - <10 <10
2-Nitroaniline ug/l <10 ~ - - - - <10 <10
2,4-Dinitrotoluene ug/l <10 ~ - - - - <10 <10
2,6-Dinitrotoluene ug/l <10 ~ - - - - <10 <10
3-Nitroaniline ug/l <10 ~ - - - - <10 <10
4-Bromophenylphenylether ug/l <10 ~ - - - - <10 <10
4-Chloroaniline ug/l <10 ~ - - - - <10 <10
4-Chlorophenylphenylether ug/l <10 ~ - - - - <10 <10
4-Nitroaniline ug/l <10 ~ - - - - <10 <10
Azobenzene ug/l <10 ~ - - - - <10 <10
Bis(2-chloroethoxy)methane ug/l <10 ~ - - - - <10 <10
Bis(2-chloroethyl)ether ug/l <10 ~ - - - - <10 <10
Carbazole ug/l <10 ~ - - - - <10 <10
Dibenzofuran ug/l <10 ~ - - - - <10 <10
Hexachlorobenzene ug/l <10 0.05 - - - - <10 <10
Hexachlorobutadiene ug/l <10 0.6 - - - - <10 <10
Hexachlorocyclopentadiene ug/l <10 ~ - - - - <10 <10
Hexachloroethane ug/l <10 ~ - - - - <10 <10
Isophorone ug/l <10 ~ - - - - <10 <10
N-nitrosodi-n-propylamine ug/l <10 ~ - - - - <10 <10
Nitrobenzene ug/l <10 ~ - - - - <10 <10
Phthalates
Bis(2-ethylhexyl) phthalate ug/l <10 ~ - - - - <10 <10
Butylbenzyl phthalate ug/l <10 ~ - - - - <10 <10
Di-n-butyl phthalate ug/l <10 ~ - - - - <10 <10
Di-n-Octyl phthalate ug/l <10 ~ - - - - <10 <10
Diethyl phthalate ug/l <10 ~ - - - - <10 <10
Dimethyl phthalate ug/l <10 ~ - - - - <10 <10
Pesticides MS
Organochlorine Pesticides
Aldrin ug/l <0.01 ~ - - - - <0.01 <0.01
Alpha-BHC ug/l <0.01 ~ - - - - <0.01 <0.01
Beta-BHC ug/l <0.01 ~ - - - - <0.01 <0.01
Chlorothalonil ug/l <0.01 ~ - - - - <0.01 <0.01
cis-Chlordane ug/l <0.01 ~ - - - - <0.01 <0.01
Dieldrin ug/l <0.01 ~ - - - - <0.01 <0.01
Endosulphan | ug/l <0.01 0.017 - - - - <0.01 <0.01
Endosulphan I ug/l <0.01 0.017 - = = = <0.01 <0.01
Endosulphan sulphate ug/l <0.01 0.017 - - - - <0.01 <0.01
Endrin ug/l <0.01 ~ - - - - <0.01 <0.01
Gamma-BHC ug/l <0.01 ~ - - - - <0.01 <0.01
Heptachlor ug/l <0.01 ~ - - - - <0.01 <0.01
Heptachlor Epoxide ug/l <0.01 ~ - - - - <0.01 <0.01
Hexachlorobenzene ug/l <0.01 0.05 - = = = <0.01 <0.01
Isodrin ug/l <0.01 ~ - - - - <0.01 <0.01
0,p'-DDE ug/l <0.01 ~ - - - - <0.01 <0.01
o,p-DDT ug/l <0.01 ~ - - - - <0.01 <0.01
0,p'-Methoxychlor ug/l <0.01 ~ - - - - <0.01 <0.01
o,p-TDE ug/l <0.01 ~ - - - - <0.01 <0.01
p,p'-DDE ug/l <0.01 ~ - - - - <0.01 <0.01
p.,p'-DDT ug/l <0.01 ~ - - - - <0.01 <0.01
p,p'-Methoxychlor ug/l <0.01 ~ - - - - <0.01 <0.01
p.p'-TDE ug/l <0.01 ~ - - - - <0.01 <0.01
Pendimethalin ug/l <0.01 ~ - - - - <0.01 <0.01
Permethrin | ug/l <0.01 ~ - - - - <0.01 <0.01
Permethrin |1 ug/l <0.01 ~ - - - - <0.01 <0.01
Quintozene ug/l <0.01 ~ - - - - <0.01 <0.01
Tecnazene ug/l <0.01 ~ - - - - <0.01 <0.01
Telodrin ug/l <0.01 ~ - - - - <0.01 <0.01
trans-Chlordane ug/l <0.01 ~ - - - - <0.01 <0.01
Triadimefon ug/l <0.01 ~ - - - - <0.01 <0.01
Triallate ug/l <0.01 ~ - - - - <0.01 <0.01
Trifluralin ug/l <0.01 ~ - - - - <0.01 <0.01
Notes:

Underlined denotes value exceeds Surface Water EQS (MAC inland surface waters)

~ denotes alpha-endosulphan

° denotes value corresponde to samples where average CaCO3 exceeds 200mg/|




Waterstown Landfill
Palmerstown
Co. Dublin

Table 13 Surface water Analytical Results

Sample Identity Surface Water swi SW2 Sw3 swa SW5 SW6
Standards
Laboratory Report No. Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793 | Jones 12/9793
Laboratory Sample No. Surfacewater. 1-8 9-16 - - 33-40 41-48
Sample Date R_esg% 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012 12/12/2012
Sample Location = 201'2] Mill Race River Liffey Mill Race River Liffey Mill Race River Liffey

Parameters Unit LOD
Organophosphorus Pesticides
Azinphos ethyl ug/l <0.01 ~ - - - - <0.01 <0.01
Azinphos methyl ug/l <0.01 ~ - - - - <0.01 <0.01
Carbophenothion ug/l <0.01 ~ - - - - <0.01 <0.01
Chlorfenvinphos ug/l <0.01 0.3 - - - - <0.01 <0.01
Chlorpyrifos ug/l <0.01 0.1 - - - - <0.01 <0.01
Chlorpyrifos-methyl ug/l <0.01 ~ - - - - <0.01 <0.01
Diazinon ug/l <0.01 0.02 - - - - <0.01 <0.01
Dichlorvos ug/l <0.01 ~ - - - - <0.01 <0.01
Dimethoate ug/l <0.01 4 - - - - <0.01 <0.01
Ethion ug/l <0.01 ~ - - - - <0.01 <0.01
Ethyl Parathion (Parathion) ug/l <0.01 ~ - - - - <0.01 <0.01
Etrimphos ug/l <0.01 ~ - - - - <0.01 <0.01
Fenitrothion ug/l <0.01 ~ - - - - <0.01 <0.01
Fenthion ug/l <0.01 ~ - - - - <0.01 <0.01
Malathion ug/l <0.01 ~ - - - - <0.01 <0.01
Methyl Parathion ug/l <0.01 ~ - - - - <0.01 <0.01
Mevinphos ug/l <0.01 ~ - - - - <0.01 <0.01
Phosalone ug/l <0.01 ~ - - - - <0.01 <0.01
Pirimiphos Methyl ug/l <0.01 ~ - - - - <0.01 <0.01
Propetamphos ug/l <0.01 ~ - - - - <0.01 <0.01
Triazophos ug/l <0.01 ~ - - - - <0.01 <0.01
Benazolin ug/l <0.1 ~ - - - - <0.1 <0.1
Bentazone ug/l <0.1 ~ - - - - <0.1 <0.1
Bromoxynil ug/l <0.1 ~ - - - - <0.1 <0.1
Clopyralid ug/l <0.1 ~ - - - - <0.1 <0.1
4- CPA ug/l <0.1 ~ - - - - <0.1 <0.1
24-D ug/l <0.1 ~ - - - - <0.1 <0.1
2,4 -DB ug/l <0.1 ~ - - - - <0.1 <0.1
Dicamba ug/l <0.1 ~ - - - - <0.1 <0.1
Dichloroprop ug/l <0.1 ~ - - - - <0.1 <0.1
Diclofop ug/l <0.1 ~ - - - - <0.1 <0.1
Fenoprop ug/l <0.1 ~ - - - - <0.1 <0.1
Flamprop ug/l <0.1 ~ - - - - <0.1 <0.1
Flamprop — isopropy! ug/l <0.1 ~ - - - - <0.1 <0.1
loxynil ug/l <0.1 ~ - - - - <0.1 <0.1
MCPA ug/l <0.1 ~ - - - - <0.1 <0.1
MCPB ug/l <0.1 ~ - - - - <0.1 <0.1
Mecoprop ug/l <0.1 ~ - - - - <0.1 <0.1
Picloram ug/l <0.1 ~ - - - - <0.1 <0.1
Pentachlorophenol ug/l <0.1 ~ - - - - <0.1 <0.1
245-T ug/l <0.1 ~ - - - - <0.1 <0.1
2,3,6 - TBA ug/l <0.1 ~ - - - - <0.1 <0.1
Triclopyr ug/l <0.1 ~ - - - - <0.1 <0.1
Atrazine ug/l <1 2 - = - - <1 <1
Simazine ug/l <1 4 - - - - <1 <1
Fluoride mg/l <0.3 ~ - - <0.3 <0.3
Sulphate mg/l <0.05 ~ 16.70 17.34 - - 15.78 13.14
Chloride mg/l <0.3 ~ 16.5 16.6 - - 17.1 13.9
Total Oxidised Nitrogen as N mg/l <0.2 ~ - - - - 1.7 1.6
Total Cyanide mg/l <0.01 ~ - - - - <0.01 <0.01
EPH (C8-C40) ug/l <10 ~ - - - - <10 <10
Ammoniacal Nitrogen as N mg/l <0.03 0.065 0.05 0.05 - - 0.09 0.05
Total Alkalinity as CaCO3 mg/l <1 ~ - = = = 220 200
COD (Settled) mg/l <7 ~ - - - - <7 <7
Total Susspended Solids mg/| <10 ~ - - - - <10 <10
BOD mg/| <1 1.5 <1 1 - - 2 1
Notes:

Underlined denotes value exceeds Surface Water EQS (MAC inland surface waters)
~ denotes alpha-endosulphan
° denotes value corresponde to samples where average CaCO3 exceeds 200mg/|




Waterstown Landfill
Palmerstown
Co. Dublin

Table 14 Geotechnical Results

Sample ID BH2 BH3
Sample Depth (mbgl) 0.2 0.2
Laboratory Report No. NA NA
Laboratory Sample No. NA NA
Sample Date 31/12/2012 31/12/2012
Parameters Unit

Sample Height mm 100 100
Sample Diameter mm 105 105
Sample Volume cm?® 865 865
Initial Wet Mass g 1915 1623
Final Wet Mass g 1920 1650
Dry Mass g 1680 1329
Bulk Density mg/m?® 2213 1875
Dry Density mg/m?® 1941 1536
Initial Water Content % 14 22.1
Final Water Content % 14.3 24.2
Saturation Stage

Initial B Value - <0.8 <0.8
Back Pore Water Pressure During Saturation kPa 450 450
Cell Pressure kPa 420 420
Final B Value - 0.95 0.95
Duration h 72 72
Consolidation Stage

Cell pressure kPa 500 500
Back Pore Water Pressure kPa 450 450
Duration of Consolidation h 48 48
Permeability Stage

Temperature ce 20 20
Cell Pressure kPa 500 500
Pore Water Pressure (Top) kPa 450 450
Pore Water Pressure (Bottom) kPa 470 470
Average Effective Stress kPa 40 40
Head Difference kPa 20 20
Head Loss kPa 2 2
Net Head difference m 1.83 1.83
Sample Height m 0.1 0.1
Hydraulic Gradient i 18.35 18.35
Flow Rate cm®/min 0.0068 0.24
Area of the Sample cm? 80.4 80.4
Permeability m/s 7.70E-10 2.70E-08




Waterstown Landfill

Palmerstown
Co. Dublin

Table 15: Gas Monitoring Results

L . Monitoring |Stable Methane| Peak Methane Carbon Dioxide Hydrogen Carbon Flow Atmospheric Relative . .
Monitoring Monitoring - CH oH LEL co Oxygen (0) Balance Sulphide (H,S - TOCi Elevation | Depth to Water | Water Level
Well L. Event Date Time (24 hr) (CHy) (CHy) (COy,) ulphide (H,S) | Monoxide (CO) | Measurement Pressure Pressure (maoD)
Units % % % % % % ppm ppm I/h mb mb mbTOC mAOD
20/12/2012 11:.00 58.1 58.2 >>> 31.4 0 10.5 2 1 0.2 996 0 DRY DRY
BH1 33.77
16/05/2013 15:10 53.3 53.3 >>> 27.2 0 19.5 0 0 -0.1 995 0.17 7.290 26.480
20/12/2012 11:31 53.4 53.5 >>> 36.1 0 10.5 0 2 0.3 996 0.3 5.494 27.236
BH2 32.73
16/05/2013 15:45 11.2 115 >>> 6.8 145 67.4 0 0 0 995 0.3 8.970 23.760
20/12/2012 10:33 30.1 30.1 >>> 19.6 0 50.3 0 0 0.1 998 0 6.657 11.693
BH3 18.35
16/05/2013 14:45 253 25.4 >>> 16.0 16.0 57.2 0 0 -0.1 995 0.05 4.790 13.560
EPA 1997 Thresholds® 1.0 1.0 ~ 15 ~ ~ ~ ~ ~ ~ ~
DOE Exposure Limits? 1.0 1.0 ~ 0.5 ~ ~ ~ ~ ~ ~ ~

Notes:

LEL denotes Lower Explosive Limit (expressed as percentage of 5% v/v methane).
>>> denotes exceeds the LEL.

~ denotes no threshold available.

mbTOC denotes metres below top of casing.
mAOD denotes metres above ordnance datum.
Bold denotes level exceeds EPA threshold.
Italics denotes level exceeds DOE exposure limit.
1: Environmental Protection Agency (EPA) 1997: Landfill Manuals - Landfill operational Practices. EPA, Ireland.

2: Department of the Environment (1994): Protection of New Buildings and Occupants from Landfill Gas. DOE, Ireland

TOCi denotes top of inner casing







T P i L SR
e\ e

|
|
1T 4",_; e T

VI T
L, e Tﬁl

j'f_‘é S __L \
f '}I'-."Drter%tgi.ym'ﬁﬁf{%

sknpok SN
dr Crucha

aisied

P il
27 Motle Ey‘ff'—_ YCollesé g ]
Gas_t_li 'f £y — = I ]

e i

e e — ”__. -.-'-__,-
W s e e

gy e Y

T aii il
afle an Asa

it

ht
llfih P

N Tﬁ?l%

o f'_ ‘J ¥ ; : ; :
- i1 -\ Site Location N

e, L o

.. Knnc:klrfﬁarclan
; Sl |

:

—f ek Bl -
- Fonthith % e
i 7

g L 3
B o, 1

i -

Ly

U
et g

: Approximate Site Boundary

500 1000m

AR

MALONE O'REGAN

ENVIRONMENTAL SERVICES LTD

2B Richview Office Park,\
Clonskeagh,

DUBLIN 14.

Tel:  +353 1260 2655

Fax:  +353 1 260 2660
Email: enviro@morce.ie

fclient
SOUTH DUBLIN COUNTY COUNCIL

Drawing

Ordnance Survey Ireland No. EN0002513
© Ordnance Survey Ireland and Government of Ireland

Job TIER 2 EXPLORATORY SITE
INVESTIGATION —
WATERSTOWN LANDFILL

SITE LOCATION

Job Number

\E0937

Drawing Number

la

ht. Size

A4

Status [Scale

Final

As shown

Date

May ‘13

prawn

AW




g

oy
e "y,
2
",
///’/’/’/’“!’!‘\‘!‘\‘UU!‘!’/'///;/,,,/
g

W

/

\l!* [ L L
ttttttttt g TS
T

Om 50m

Qﬁ% N

2B Richview Office Park,
Clonskeagh,
DUBLIN 14,

Tel:  +353 1 260 2655
Fax: +353 1260 2660
ENVIRONMENTAL SERVICES LTD Email: enviro@morce.ie

( Client Drawi
"™ SOUTH DUBLIN COUNTY COUNCIL | "¢ SITE LAYOUT

' == Ziy 7 ; - %6 TIER 2 EXPLORATORY SITE
LEGEND EENE ' 773 = < & s S LAA 7 e ‘ e INVESTIGATION—
_—— Ny - \ -

= - . . T . \ Includes Ordnance Survey Ireland data reproduced under OSi Licence number 2009/23CCMA/South = WATERSTOWN LANDFILL

Dublin County Council. Job Number Drawing Number Status Sht. Size|Scale
Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. E0937 1b Final A3 |As shown
© Ordnance Survey Ireland, 2009. \_

DON'T SCALE ‘DIMENSIONS™ VAN S/

- Site Boundary

SORLLL




Yellow indicates
possible historic
quarry area

Green
indicates
possible C&D
waste
deposits

Brown indicates
possible
domestic waste

R 1;- e pIEAL | deposits =
- f _~£' 2l A — B

1985 — Aerial photograph of land filling activities

Approximate quarrying
and stockpiling - 1978

/: Historic Quarry

2B Richview Office Park,\
Clonskeagh,
DUBLIN 14.

Tel:  +353 1 260 2655

MALONE O'REGAN  Fax  +3531 260 2660

(. — -y . ] e —5 R ENVIRONMENTAL SERVICES LTD Email: enviro@morce.ie J
J& ﬂ‘h@v&,ﬁz___r ﬂlient Drawing \
_ AR \Wm SOUTH DUBLIN COUNTY COUNCIL | QUARRY AND
. . . . Job T|ER 2 EXPLORATORY SITE LANDFILL ACTIVITIES
1978 — Estimated extent of quarrying and stockpiling activities INVESTIGATION — ~ 1978 AND 1985
di to 1978 OS| . WATERSTOWN LANDFILL
accor Ing o mapplng Ordnance Survey Ireland NO. EN0002512 Job Number Drawing Number Status ht. Size Scale Date PDrawn
© Ordnance Survey Ireland and Government of Ireland \_E0937 2A FINAL A4 [ NoScaleIMAY’ 13 PW )




'.!r_

e

T
=)

A\ON

MALONE O'REGAN

ENVIRONMENTAL SERVICES LTD.

Cient. SOUTHDUBLIN COUNTY Draving

28 Richview Office Park,
Clonskeagh,
DUBLIN 14.

Tel  +353 12602655
3 1 260 2660

Fax
Emal: eniro@morce.e

COUNCIL HISTORIC SANDPIT MAP

ok TIER2 EXPLORATORY SITE
INVESTIGATION—
'WATERSTOWN LANDFILL

Job Number Drawing Number Stas Sht.size [Scale Date
E0937 2B Final NTS | May‘13




Legenﬁ Quaternary Geclogy
D Siteboundary [ A ajuyium (gravely)
Ag- Alluvium {sandy)
b 3- Glaciofluvial sands and gravels (undifferentiated)
Gls- Glacicfluvial sands and gravels (Carboniferous
Made- Mades Ground
Rck- Badrock within 1m of surface
TLs- Limestone Till {Carboniferous)
[ TwE- Till with Gravel

Survey Irefand and

Government of Ireland

Cheant
S0OUTH DUBLIN COUNTY COUNCIL

Job TIER 2 EXFLORATORY SITE
IHVESTIGATION-
WATERSTOWH LANDFILL

25 Richwaw Otflce Parg,
Cionskeagh

DUBLM 12

Teb  +333 1 2802858
Fax:  +35 (ol il
Emalt enviro@morce. le




-

A
o

\_..

A f?!g ]
\N\ N~ Stravberiy=Be
rmitage -

...'=

~N
2B Richview Office Park,
Clonskeagh
DUBLIN 14

Tel: +353 1 2602655
MALONE O'REGAN Fax:  +353 12602660
Legend ENVIRONMENTAL SERVICES LTD Email: enviro@morce.ie Y,
Site Boundary
] 0 500 1000m e i ~
Bedrock Geology e Bl M
Job TIER 2 EXPLORATORY SITE BEDROCK GEOLOGY
B cP-cap INVESTIGATION-
[[] TC - Tober Colleen Formation - WATERSTOWN LANDFILL
[J WA - Waulsortian Limestones Ordnance Survey Ireland Licence No. EN 0002512 o arber ] Draving Nmer EETE ey Seramm =
© Ordnance Survey Ireland and Government of Ireland \ _E0937 4 FINAL A4 psshown| MAY 13| JA Yy,




?— L2
negPha

\

- im s i ! 'j'ar ¥ Ry N \ ?
7 ey . |.|-r' . ! . - I I U 3 A ., - .
'-!‘11 5&5?" e -"'5'-..-_ d W ==
~- LI ".' o, ‘-T"'—-..._ - - b . by, 7 : ——
& -ﬂ1mT'-r&.M~ Tl I S NS— 2% L
TRV N T e T P =5 M. N NI N W= S N ISR N R i e - -
2B Richwiew Cffice Park,
Legend g‘jgikﬁzﬂh
: Site Boundary Ter  +3531 2602555
MALOME O'REGAMN Fax =353 1 JEI26E0
. = AL SEEWECEE 3 Emal: ervirogmorce. e
Subsoils (Source: Teagasc) /
O A-Alluium 0 500 1000m (F;&Mrm DUBLIN COUNTY COUNCIL [P )
Gls- Glaciofluvial sands and gravels  — |
E Made- Made Ground g Jat TIER 2 EXPLORATORY SITE SUBSOCILS MAF (SOURCE: TEAGASC)
INVES TIGATION-
[ RckCa Rock outcrop and subcrop - WATERSTOWN LANDFILL
B TLs- Till derived chigfly from limestone Ordnance Survey Ireland Licence No. EN D002512 ry— T e~y e roen
& Ordnance Survey Ireland and Govemment of Ireland \ E0837 5 Final ~ | A4 | zhowdMay 13 | Ja J




2B Richview Office Park.
Clenskeagh
DiJBLIN 14

Legend

: Site Boundary SCAUTH DUBLIN COUNTY COUNCIL

i Jab TIER 2 EXPLORATORY SITE AGUIFER CLASSIFICATION
Bedrock Acquifer INVES THGATION-

Clent Drawing

WATERSTOWN LANDFILL
B LU Locally Important Aguifer. Bedrock Moderately Productive Only in Local Zones Ordnance Survey Irefand Licence No. EN 0002512

[ Pk Poor Aquifer. Bedrock. Bedrock Generally Unproductive except for Local Zones & Crdnance Survey Irefand and Govemment of Ireland E E E m




Aguifer Vulnerability

B *- {Rock near Surface or Karst)
B E- Extrame

[ H-High

O M- Moderate

B L-Low

B HL- High o Low. ©nly an inferim study took place.

£ W- Water

2B Richview Office Park,
Clonskeagh
DB 14

Tt +353 1 JE03E55
Fax: #3531 Je026EQ

Emal: eryincfmorce. |

500 1000m S[‘.l.l‘.I'H DUBLIN COUNTY COUNCIL
——— = TER I EYFLORATORY ST AGUIFER VULNERSBILITY
INVESTIGATION-
WATERSTOWN LANDFILL

S e [ [ | i [ Eiaal 5




I ;
“Br Byene
=
Helystiown
EH1 L
AT I b"
el it
e =1
) H
{ \E‘,-x e

L '!'E'ﬁ-h_' .

LC

NP
Porterstown

Annfiel

~—

—

] ——

i = — -
- - radbery

ELLomansh
i Hu:mmuw-.]
ij st
e | b oy
o W K,Ea||_.'._1.-;1.‘,_4,.-5|'-| =
stin
it | T
Gast :
Fl-::n ﬁ%w
{ BEI
i .| chl a! By ) I
kainaci
Legend
[ steBoundary
=51 Well search

@ indusria use (1)
@ Agriuzsonly (1)
@ Unknowm use (2)

o r3and £ “ L 5'-‘_ "F':ll:l{'i.--l:la'ltl'i! = Etni}blasfﬂwﬂ /] !
i Z ~j5uria 32 A 5 i B Al N
T X S T = U -
i Fs i, 0] | T o
) 1 - I =
- ; S G Shitewn -
= e U -Dballe an Asaigh ]
pepterstown: | : -_—— . =
e : lekogk —Eth ]
[ P e o
=0l 1S, S Eaisiean=tonuch -
airpintearaig ed g ASpm
I L""
: : L =
:;l l1|I f ! e i ; l:'
e & Coleqa = A
& ;f/ SR L =\ 7 ) &
= 2 il 5 | o &) = S,
= 5 " T
AN i i iz g |
~ i g ""x & Orandns - r:.FI'| = [fr_’ = Casl W
~ :-. ". "H i I-'SI-JruEIIr —— ) g "“ I':I’_ﬁ i
e = Tol .._\-:"'\;:- HI'IGC:KI'!'IHI'DGII'I = - - S ;,"‘j'
Adogy A= : hﬁ':r f',f ' g / " Proens — gk S
- "Palrlerston. Lt f @) 5 7 e -Ayas ar]
o) |‘1_|.h1k1' I'-'-IIII = } f = I':| Undﬂa‘ial_
& & H Qq A1 I.I - = "-"’np;: e R
: D NI AHOENIXAPARK
L e e S
mersion . =N -Pair —an—FﬁmﬂH HS
e .\ o L3 «.,:\._Il = :
Bail AL ]
o i, 1
= ' - Lﬁia
o - =
o ‘_"""'-. g .TE
A ] Hy | o]
E g
e
Lty S . $==| =1 ”‘!""EQI
Cirenard. i = 1I|
*l?f,gi_&_s ; = =
T Le.F . ﬂ&. A =4 iF I 2
i
| PR /
-
m? 28 Richwaw OMce Fars.
Cionskeagh
CAUBLIN 14
-+ +353 1 ZB02ESS
J";":l.'l IE LJLI" F ] Fax  +353 | 2500680
Erail erdinrece s ]
& Theett ravn
0 S00 1000m SOUTH DUBLIM COUNTY COUNCIL ¢ k.
e
Job TIER 2 EXPLORATORY SITE GSIWELL SEARCH
INVESTIGATION- [ZKM RADHUE)
WATERSTOWH LANDFILL
Ordnance Survey Ireland Licence Mo, EN 0002512 e — -
& Ordnance Survey Irefand ard Government of Ireland \ E0337 ] Final | |:. May'13 F::. J




DON'T FORGET SAFETY

\\\\\\\\\\\\\\\\“\\\”‘\“\"""/’/’/’/’/’/wm\\\\\\\\‘\\“\‘w

/
g,

1

Iy

///r/r!rmwMwMmyr/r///,/,/,/////’/ S
IR

0m 50m 100m EMNNX

I~

e~ P

o L . )
2B Richview Office Park,
[ Clonskeagh,
DUBLIN 14.
Tel:  +353 1 260 2655
Fax: +353 1 260 2660
ENVIRONMENTAL SERVICES LTD Email: enviro@morce.ie y
( Client Drawing )
SOUTH DUBLIN COUNTY GOUNCIL HYDROLOGICAL RECEPTORS
‘ ' S / oy VAN ; - b TIER 2 EXPLORATORY SITE
LEGEND AP win ' s N . 0 ¢ - PALY forg = INVESTIGATION—
~. \ — -
- Site Boundary T T Includes Ordnance Survey Ireland data reproduced under OSi Licence number 2009/23CCMA/South "l WATERSTOWN LANDFILL
Dublin County Council. fe Job Number Drawing Number Status Sht. Size|Scale Date Drawn
- Surface Water Features Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. Z EQ937 9 Final A3  |As shown| May '2013 JA
© Ordnance Survey Ireland, 2009. J

S 2 PRI AN SN )




. 6P I S o DA N
i orterstown -
| }C aStI Ekﬂ? ck Site,Code uuz&u&{ ‘
A =
Annfield Cafs!eantﬁ«nucha _
i |
=
i [:j . e | I
: i . =iho D iy
R !
As!agc:-t:i S G q_l
{
f ¥ -
F, L i
\ e \ Ordnance” =
¥ '\. . i - \‘\ h./ [ ﬁﬂ"lc‘e
S ?-’;-i_‘ﬂ-\ it ':' s it Cods 000128 ( Euwet-f
= ,_m-&il‘ﬁﬁbﬁi’ﬁ’ BBHE ﬁ?ﬁfﬁ?x Knockmarnan /
_o—. .')l
i Bridge, 1T ETOSN Sane/ L /“
e i -Palirerston. Lower s / g
— B # : ] \'L o b \ .Pr
: 1K s Sch i L Chur i
4 Fil :
i H-\,\ Quarryvales — = “) J \ £
[f - 43
S NG R PHOE
= N
o l— -Pairc-al
R =T [[ERalmersion - e
5ehS
Lo s { B ‘( alg Pha mar= 2 . Ser_Gist -I-Tﬁ’n:gﬁ‘
b & ; T ; J . T o &
pon | £ fllgidals Wy Mroliy=s S sk N ANEHE! ‘e‘IE
4
Gastl ! | DU ) f i
bastle = T ) o Q Se‘rpe&f
e St
U I 5 =
T L)
A\’)? 15 Richviaw Cffice -’-'arl..-\
Cionskeagh
DUBLIM 14
Tel: +353 1 2602655
'REGAMN Fax:  +353 1 JE0ZEE0
Legend Emalt enviro@monce. iz Y.
: St oty 0 500 1000m f?{;ﬂtm DUBLIN COUNTY COUNCIL Im“m k
Protected Areas 5 Job TIER 2 EXPLORATORY BITE LAQCATION OF pNHA
INVESTIGATION-
N ohHA
Crdnance Survey Irstand Licence Mo, EM 0002512 MH:EEM:G_:::T? dch T — e
& Ordnance Survey Irefand and Govermment of Ireland \ ED337 10 Final I’ :m-rTVIay 13 r _)




DDDDDDDDD !-Q [ -

i DON'T FORGET_SAFETY——

~

WWWWW

2\ \ }

N

50m 100m

~—

~. -
e T
—~— T~

B\

% U

< ‘ V2 J T — :
N o'o S S (1L
P ;O{V &y Ml N (7 =\ Ao L ) ;
X bW / \'\%' s NF . L 2B Richview Office Park,
(T - - 7 g X PN /\\ Clonskeagh,
e " S NI %Y LN y N , DUBLIN 14.
Sie S ot

Tel: +353 1260 2655
Fax: +353 1260 2660
ENVIRONMENTAL SERVICES LTD Email: enviro@morce.ie

\

N 2@ V'ﬁ. 74 & %‘”% &/ S ¥ p3 *‘\} i om (Criont Drowi ~\
) %&g’, 7= A 5 : S 5 “"% N “" SOUTH DUBLIN COUNTY COUNCIL | " WATER MAINS
<« “\\ “ / ‘ w AAS g S T &5 5 1
LEGEND ‘:‘\\WQQQ “‘Q“ ) \\\\\;\ %) . Job TIER 2 EXPLORATORY SITE
Site B d > : - * Z < ) = = - INVESTIGATION—
_— ite Bounda o &
. v . N Includes Ordnance Survey Ireland data reproduced under OSj Licence number 2009/23CCMA/South WATERSTOWN LANDFILL
—_— Water mains o »:: Dublin County Council. ¢ Job Number Drawing Number Status Sht. Size|Scale Date Drawn
< Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. E0937 11 Final A3 As shown| May ‘13 JA
© Ordnance Survey Ireland, 2009. \. J

Cal . BON'T_SCALE DIMENSIONS=— L




:::::

v

Ny

Wl l
UL
’M\\\\\\

LEGEND

Site Boundary
Foul Sewer pipeline

Surface Water pipeline

.

l DON'T FORGET_SA

———

Om

50m

S
NN

100m

7

A\

MR

ENVIRONMENTAL SERVICES LTD

2B Richview Office Park,
Clonskeagh,
DUBLIN 14,

Tel:  +353 1260 2655
Fax: +353 1 260 2660
Email: enviro@morce.ie

\

(Client

SOUTH DUBLIN COUNTY

COUNCIL

Includes Ordnance Survey Ireland data reproduced under OSi Licence number 2009/23CCMA/South WATERSTOWN LANDFILL
Dublin County Council. Job Number Drawing Number Status Sht. Size|Scale Date Drawn
Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. EQ937 12 Final A3 As shown| May ‘13 JA
© Ordnance Survey Ireland, 2009. J
DON'T _SCALE DIMENSIONS

Job TIER 2 EXPLORATORY SITE
INVESTIGATION—

PIPELINES

Drawing  £oyL AND SURFACE WATER




Ny,
e "y,
o Ty, W,
m
"
/’/’/’”M‘M‘M‘!‘!’/'///w,,,,/,/,/ S
S

DON'T FORGET SAFETY

ccccccccc

TN ¢
m )

L =

LEGEND

Site Boundary

—¢—TP Trial Pit Locations

MW o .
—$— Groundwater monitoring locations

—$§H Gas/ Leachate monitoring Locations

%gw Surface Water monitoring Locations

\§ &8

ke

(;;W% I
»

LOWER ROAD

m\

=

2B Richview Office Park, A

Dublin County Council.
Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright.
© Ordnance Survey Ireland, 2009.

Includes Ordnance Survey Ireland data reproduced under OSi Licence number 2009/23CCMA/South

Hoso)

0

MR &

ENVIRONMENTAL SERVICES LTD

Clonskeagh,
DUBLIN 14.

+353 1 260 2655
Fax: +353 1 260 2660
Email: enviro@morce.ie

(Client

SOUTH DUBLIN COUNTY COUNCIL

Drawing  SiTE INVESTIGATION LOCATIONS

Job TIER 2 EXPLORATORY SITE
INVESTIGATION—
WATERSTOWN LANDFILL

N

Job Number Drawing Number

EQ937 13

Status
Final

Sht. Size
A3

Scale
As shown|

Date
May ‘13

Drawn

DON'T SCALE ‘DIMENSIONS™ L L




Section A-A
A A Legend:

[0 Made ground (Clay)

Gravelly clay/silt

I
- Landfill material
N

bos

A4

Sand and Gravel

Calp limestone

Surface water level

A Groundwater level
Residential
? Inferred lithological contact

Monitoring well

-
"lll"l

PR Ly’
it
N
mln‘m! i

R
L

e — rﬁ

i
s

2B Richview Office Park, \
Clonskeagh,

DUBLIN 14.

Tel:  +353 1260 2655

,\“ 5
T T T
el A Ny I SO
.llig'.':.l [EE A/ MALONE OREGAN £, w5iz
m,“;:: Efs. "i.\l‘A\ ENVIRONMENTAL SERVICES LTD. J
& o 2 i e O p #
. - - fClient SOUTH DUBLIN COUNTY Drawing
Includes Ordnance Survey Ireland data reproduced un  der OSi Licence number 2009/23CCMA/South Dublin Coun  ty Council. COUNCIL SCHEMATIC DIAGRAM
Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. © Ordn  ance Survey Ireland, 2009. D ER 2 EXPLORATORY SITE SHOWING CROSS-
INVESTIGATION — SECTION OF THE SITE
WATERSTOWN LANDFILL
Note: This is a schematic and indicative drawing tg;gt:; R s s [ars [ vayas [ )




K0
P g

~

nnnnnnnnn

g

Ammumu
a o] L

]
)

G

( ‘\\ /C: ffffffff s
f/ Qs S
E’ ] ;l.
a. (\ ,“ L]
o] \\\ N a
N; I

VA |

LEGEND
_— Inferred Extent of Waste Body

Includes Ordnance Survey Ireland data reproduced under OSi Licence number 2009/23CCMA/South
Dublin County Council.
Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright.

\§ &8

© Ordnance Survey Ireland, 2009.

DON'T SCALE ‘DIMENSIONS™ L L

Om 50m

100m

A
\\

N:

(S

2B Richview Office Park, A
Clonskeagh,
DUBLIN 14.
Tel:  +353 1 260 2655
Fax: +353 1260 2660
ENVIRONMENTAL SERVICES LTD Email: enviro@morce.ie y
(Clent SOUTH DUBLIN COUNTY COUNGIL | ™" INFERRED EXTENT OF )
WASTE BODY
Job TIER 2 EXPLORATORY SITE
INVESTIGATION—
WATERSTOWN LANDFILL
Job Number Drawing Number Status Sht. Size|Scale Date Drawn
EQ937 14b Final A3 As shown| May ‘13 JA y,




T -

e ——
R

\\\‘@\
/ MW05(11.72md0D)

£
/ /"@A
| \ 4
/| 7 pﬂ%’

| l |
LI — /]
TV - 1/
PRW04C 27.519,%5]3)
! p Car Park
{ ‘ Om 50m 100m /
]

/_ 0

[ 7 APARTMENTS 2B Richview Office Park, \
: Clonskeagh,
\\F\ DUBLIN 14.
L AN
M = Tel: +353 1260 2655
W b \\K Fax: +353 1260 2660
\ - ENVIRONMENTAL SERVICES LTD Email: enviro@morce.ie y
( Client Drawing )
LEGEND N SOUTH DUBLIN COUNTY GOUNCIL INFERRED GROUNDWATER
_—=— FLOW DIRECTION
—  Site Boundary Job TIER 2 EXPLORATORY SITE
. . INVESTIGATION—
—@—N Groundwater monitoring locations and levels (maOD) WATERSTOWN LANDFILL
Includes Ordnance Survey Ireland data reproduced under OSi Licence number 2009/23CCMA/South —
i i Dublin County Council. ) Job Number Drawing Number Status Sht. Size|Scale Date Drawn
=" Inferred Groundwater Flow Direction 20/12/2012) Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. E0937 15 Final A3 |As shown] May ‘13 JA
- w © Ordnance Survey Ireland, 2009. _ J
= = DON'T_SCALE" DIMENSIONS L 1 &




DON'T FORGET SAFETY

nnnnnnnnn

R
o ",

Gk

. . 7 . (N ;/—C: ‘‘‘‘‘‘‘‘ —
g t."=|lll..lI ]a ,-ﬂ T

]
U(
\\

"y,

Ty,
///r/r!rmwMwMmyr/r///,/,/,/////’/ S
IR

~

= ﬂi : \
"

LT
Y

S
7N
N

e

LEGEND
Site Boundary

—¢—TP Trial Pit Locations

MW o .
—$— Groundwater monitoring locations

—$§H Gas/ Leachate monitoring Locations

(]

SW

Surface Water monitoring Locations

X

55555!

T
al Eélllg
2 == TT] ) =i
S e |

e S
(7
&

r"

ccccccccc

!

2B Richview Office Park, A
Clonskeagh,

o
LY
DUBLIN 14.
Tel:  +353 1260 2655
Fax: +353 1 260 2660
Email: enviro@morce.ie
J

ENVIRONMENTAL SERVICES LTD

Drawing  pROPOSED SITE )

INVESTIGATION LOCATIONS

(Client
SOUTH DUBLIN COUNTY COUNCIL

Job TIER 2 EXPLORATORY SITE

_—— INVESTIGATION—
Includes Ordnance Survey Ireland data reproduced under OSi Licence number 2009/23CCMA/South FE WATERSTOWN LANDFILL
Dublin County Council. Job Number Drawing Number Status Sht. Size|Scale Date Drawn
Unauthorised reproduction infringes Ordnance Survey Ireland and Government of Ireland copyright. Z EQ937 16 Final A3 As shown| May ‘13 CMcG
© Ordnance Survey Ireland, 2009. J

DON'T SCALE ‘DIMENSIONS™ VSN I e







DATE

Plate 2: TP1



Plate 4: TP2



Plate 6: TP3



Plate 7: TP4 spoil



Plate 9: TP5
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Plate 11: TP6



Gas Vent Pipe

Plate 12: Historic gas vent

Plate 13: View to west of site.



Plate 14: View to north east of site showing dense areas of
weeds, shrubs and bushes.

Plate 15: View to south-south-west of site showing Riversdale
house.



Plate 16: View to north east of site taken near Waterstown
avenue park entrance.

Plate 17: View from car park to north west of site showing M50
flyover in distance.



Plate 18: View to north of site showing exercise equipment in
foreground.

Plate 19: View of car park showing SDCC facility beyond cars.






SITE SYNOPSIS

SITENAME: LIFFEY VALLEY

SITE CODE: 000128

The Liffey Valey siteis situated along the River Liffey between Leixlip Bridge on
the Kildare-Dublin border and downstream of the weir at Glenaulin, Palmerstown,
Co. Dublin. The river meanders through low hills for much of its course through the
site and forms the focus for the siteitself. The Mill Race between Palmerstown and
the weir at the Wren's Nest Public House is also included in the site.

Theriver isa Salmon river and there are a series of weirs along the river between
Palmerstown and Leixlip. The water level in the Mill Race has dropped and the
channel has been filled with vegetation in a number of areas as a result.

The main terrestrial habitat included within the site is mixed deciduous woodland on
fertile, limey alluvium and boulder clay, in which Beech (Fagus sylvatica) is
dominant in some areas. Elsewhere Ash (Fraxinus excelsior) and willow species
(Salix spp.) are common and there are also some stands of larch (Larix spp.) and Scots
Pine (Pinus sylvestris). Toothwort (Lathraea squamaria) has been recorded on a
number of tree species.

The ground flora commonly includes Ivy (Hedera helix), Primrose (Primula
vulgaris), voilet species (Viola spp.), Lords-and-ladies (Arum maculatum) and Hart's-
tongue (Phyllitis scolopendrium). These woodlands occur on both sides of the river
and normally consist of old estate woodlands.

A wet marsh occurs on the strip of land between the Mill Race and the river east of
the metal bridge and west of the paint factory. Thismarshisfed by seepage from the
Mill Race and plant species such as Bulrush (Typha latifolia), Marsh-marigold
(Caltha palustris) and sweet-grass (Glyceria spp.) occur here. Thisstrip of land also
contains rough grassland which is not regularly grazed. Much of the river bank and
the banks of the Mill Race are fringed with willow (Salix spp.) and Alder (Alnus
glutinosa).

The threatened Green Figwort (Scrophularia umbrosa), a species listed in the Irish
Red Data Book, is recorded from a number of stations along the river within the site.
This stretch of the river Liffey has the greatest number of recently recorded
populations of this speciesin Ireland. Therare and legally protected Hairy St. John's-
wort (Hypericum hirsutum) (Flora Protection Order 1987) has been recorded from the
woodlands in this site. This species has only been recorded in Kildare and Dublin, at
siteson theriver Liffey, since 1970. The threatened Y ellow Archangel (Lamiastrum
galeobdolon), listed in the Irish Red Data Book, is aso recorded from these
woodlands.

The section of river within the site is used by canoeists. The West Link Bridge spans
the valley west of Palmerstown. Recent management of woodlands at Brooklawn and



Quarryvale has cleared alot of Cherry Laurel (Prunus laurocerasus) and
undergrowth. Some mature Beech have been removed from this area.

Thissiteis part of the Liffey Valey Special Amenity Areas Order 1990. Thesiteis
important because of the diversity of the habitats within the site, ranging from aguatic
to terrestrial. A number of rare and threatened plant species have been recorded from
the site.

5.11.2009
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Distribution Network:

Please note the distribution network information provided is a general guide and

the accuracy thereof cannot be guaranteed. Service pipes are not shown but their
presence should be anticipated. No liability is accepted for any discrepency, ommision
or deviation and the actual position of mains and services must be verified and
established on site before any mechanical excavating plant is used. The information

is supplied without prejustice and in the event of any proposed excavation taking
place, hard copy drawings should be requested from Bord Gais Eireann.

High pressure transmission pipelines are shown in red. =
The position of the transmission pipeline system shown on this plan is believed
to be correct but the board accepts no responsibility in the event of inaccuracy.
/ Service pipes are not shown. The true position of transmission pipelines

must be verified on site by a BGN representative. No work should be carried out

CW

Strawberry Beds

v"
e
s
-
-
o
-
-
-
-
e
=
o
o
=
-
-
-
. -
=
22T
’-’.aL\W
-
. —7QNE
.
—.—""
’.—‘
n""
-
.-
T p
- ! \
.- i R
H \
1 o |
S
2 i .
o i N W R
i -
!
!
1
!
!
1
H
!
!
B!

Bord Gais Networks recommends that excavation works within the vicinity of gas -
pipelines are carried out in accordance with the Health and Safety Authority .

'Code of Practice for Avoiding Danger from Underground Services' |

within 3m either side of a transmission pipeline in a public roadway,

or within 7m either side of a transmission pipeline in all other locations,
without the prior consent of BGN.

BGN Transmission Department can be contacted at 021 - 4534562.
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PLEASE NOTE THAT THERE ARE: HIGH VOLTAGE (38KV AND HIGHER VOLTAGES)
OVERHEAD LINES AND UNDERGROUND CABLES ONTHIS MAP.

|E YOU INTEND WORKING, OR UNDERTAKING DEVELOPMENT WITHIN ACORRIDOR
EXTENDING 40 METRES ON EITHER SIDE OF ANY HIGH VOLTAGE OVERHEAD LINES OR
WITHIN ACORRIDOR EXTENDING 5 METRES ON EITHER SIDE OF ANY HIGH VOLTAGE
UNDERGROUND CABLES YOU MUST CONTACT THE DESIGNATED PARTIES BELOW IN
ADVANCE OF THE WORKS

FOR HIGH VOLTAGE OVERHEAD LINES: (38KV AND HIGHER VOLTAGES)
CONTACT:

ALAN BROWN,
ESB TRANSMISSION, JAMESTOWN ROAD, INCHICORE, DUBLIN 8
PHONE: 087 9273970 OR 01 6042 964

FOR HIGH VOLTAGE UNDERGROUND CABLES (38KV AND HIGHER VOLTAGES)
CONTACT:

TONY CONNOLLY
CIVIL WORKS SUPERVISOR, ESB TRANSMISSION, JAMESTOWN
ROAD, INCHICORE, DUBLIN 8,
PHONE: 087 2361901 OR 01 6042964

COLOUR CODE:

BLACK - 38KV & HIGHER VOLTAGE OVERHEAD LINES
GREEN - MV (10KV/20KV) OVERHEAD LINES

BLUE - LV (400V/230V) OVERHEAD LINES
CYAN

- 38KV & HIGHER VOLTAGE UNDERGROUND CABLE ROUTES
RED - MV/LV (10KV/20KV & 400V/230V) UNDERGROUND CABLE ROUTES
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WARNING

This map indicates the approximate location of ESB Networks Transmission (400kV, 220kV, 110kV, 38kV) and Distribution (20kV, 10kV, 230V/400V) underground cables and overhead
lines in the general area of the proposed works. ESB Networks takes no responsibility for the accuracy or completeness of this map. Low voltage (230V/400V) service cables (e.g.
house services, factoryshop services, public lighting lamp services, etc) are not included but their presence should be anticipated. The depths of underground cables must never be
assumed. Additional more detailed information is available for high voltage Transmission underground cables (38kV, 110kV, 220kV, 400kV) from the local ESB Networks transmission
representative — see attached list for contact details or call 1850 372 757. No work should be carried out in the vicinity of 38kV or higher voltage underground cables without
prior consultation with ESB Networks.

Before any mechanical excavation is undertaken, the actual location of all underground electricity cables must be established and verified on site using:

(a) Up-to-date map records; (b) Cable locator equipment operated in both power and radio modes; (¢) Careful hand digging of trial holes using ’Safe Digging Practice’. Refer also to
"HSA Code of Practice for Avoiding Danger from Underground Services”.

ESB takes no responsibility and shall bear no liability in relation to any damage, injury/death or loss of supply as a result of damage or interference with its networks.
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Waterstown Landfill is located 10 km, Southwest of Dublin City Centre in
Palmerstown. The Geographic Information System (GIS) Coordinates of this site are
E308,500 ,N 235,567. The site occupies a total area of 25 Ha and was operated by
South Dublin County Council from 1983 -1987. It was used as a disposal facility for
municipal waste as well as solid inert waste from commercial/industrial sources.

The site was originally a gravel pit quarry. This site is located within 100m of River
Liffey. The Mill Race stream flows within 50 m at the edge of this site in Southerly
direction. The site is in a sensitive ecological zone. According to South Dublin
County Council Development Plan 2004-2010, a special Amenity Area Order for
Liffey valley between Lucan Bridge and Palmerstown was confirmed by the Minister
for Environment in March 1990. Waterstown Landfill is located between Lucan
Bridge and Palmerstown. Hence this landfill can be considered as part of the Special
Amenity Area Order.
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Location of Waterstown Landfill

2 Site Walkover Survey

The site walkover inspection was carried out on 9™ April 2009 as shown in appendix
1. Over the past 30 years, the site has been developed into a public Park. During the
last 12 months, South Dublin County Council has been developing a car park and
work on the car park is still ongoing.

The site is accessible through Waterstown Avenue and is approximately 150 m from
Stewart Hospital School and within 50m of some residential houses. There is a gate at
the entrance. Residential houses border the site. During the walkover, some residents



around Mill Lane were interviewed. They revealed that although South Dublin
County Council insisted that they were only dumping inert construction and
demolition waste, they were also dumping domestic waste.

There was public anger and opposition to the use of this site as a dump. The Liffey
Valley Defence Alliance Group tried to use Section 4 of the Local Government Act to
overturn the decision of South Dublin County Council to use this land fill but this
failed.

The residents also confirmed that there was once an explosion in a 40ft container on
site which was used by Council for storage 15 years ago .This was due to a build up of
methane gas in the container. After this explosion, Council constructed some landfill
gas boreholes to release the Methane gas. Evidence of this landfill gas borehole could
be seen on site as shown in the photograph below.

The boundary between the landfill and residential houses is indicated by the trees
shown behind the landfill borehole.

A surface water drain made of open jointed pipes could be seen on the landfill. The
outfall of this ends in a depression at the bottom of the landfill. The run-off from the
landfill through this pipes seeps into the ground. Hence there is no direct connection
between the drainage and the surface water body.




Open Jointed Pipe used
for Surface Water run-
off

The landfill is about 9m deep and is now capped. The topography of the landfill is
gentle and undulating with steep sides built up to Sm high. At the edge of the landfill
is the Mill Race stream which flows in southerly direction. This stream is 30 m away
from the edge of the landfill. Down stream water quality in this location appears to be
poor.

The site is now generally covered with scrubs and there are signs of some vegetation

die- off as shown below.

Q Some Pa

i the Landfill
showing

# vegetation
die-off




The geology of South Dublin is comprised mainly of limestone with section of
Granites and Igneous Intrusive Rocks and Silurian and Ordovician Meta-sediments.
This is shown below. Waterstown landfill in particular is underlain by Calp bed rock.
In terms of geological timescale it is a Dinantian Pure Unbedded Limestones. It is
important to note that the Geological Survey of Ireland has identified M50/N4
Interchange and Liffey Valley Centre Road Sections as geologically sensitive and
important. These areas are in closed proximity to Waterstown landfill and they all lie
in the same geological formation. According to South Dublin County Development
Plan these areas are classified as potential Natural Heritage Area. Hence Waterstown
Landfill is in closed proximity to potential Natural Heritage Area. This has an
important bearing on risk assessment.

Bedrock Geology

B Granites & Igneous Intrusive rocks
E Silurian Metasediments & Volcanics
| Ordovician Metasediments

[:| Dinantian Upper Impure Limestones
|:| Dinantian Lower Impure Limestones

[ ] Dinantian (early) Sandst., Shales & Limest.
[ | binantian Pure Unbedded Limestones

Geological bedrocks of South Dublin
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4 Soils and Subsoil

The soil cover within South Dublin has developed from combination of the parent
material from which the soils are derived, terrain, climate and vegetation cover. The
short distances which glacial material was transported mean that overlying soils are
generally similar to underlying bedrock. Hence in the case of Waterstown landfill site
the overlying soil and subsoils are the same. The soils and subsoils of this site
comprise Alluvium undifferentiated (A), limestone sand and gravel ( GLs) on the
peripheral of the site and Bedrock at surface (RcKCa) where the bulk of the waste was
deposited. These are shown in soil and subsoil maps below. The significance of this in
our risk assessment is the fact that during the quarrying operation all the soil and
subsoil being sand and gravel were removed until they hit the calp bed rock which is a
limestone. The bed rock at surface which might have been rock outcrop was also
removed. Hence the waste is sitting directly on the bed rock. This has a significant
bearing on pollutant pathway.
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Waterstown landfill site is underlain by Locally Important Sand/Gravel Aquifers
(LI).This is shown below in the aquifer category map. This actually means that the
sand and gravel subsoil is water bearing unconsolidated material from which
groundwater can be extracted using water well. It also means that the waste was
deposited above sand and gravel aquifer which is an important source of groundwater
but this will be confirmed by further site investigation. The sand /gravel subsoil
exhibits an intragranular permeability which means that it is highly permeable. This
has an important bearing on contaminant movement and attenuation and groundwater
vulnerability. It is also important to note that during the quarrying operation there
most have been excessive dewatering. This may have led to the lowering of the
groundwater table. It is also possible that this may have induced some groundwater
flow towards the surface water body like the Liffey River or some flow from the
Liffey River to the Quarry. The topography of the area is such that the land slopes
steeply towards the low lying area through which Liffey River flows. Hence the flow
direction of groundwater is in the southerly direction towards the Liffey River.

Aquifer Category for
Waterstown Landfill-
Locally important-LI
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Aquifer category map for Waterstown Landfill.

The site is also characterised by poorly productive groundwater bodies as shown
below. According to the Environmental Protection Agency (EPA) Code of Practice
for Environmental Risk Assessment for Unregulated Waste Disposal Site, the flow
regime associated with poorly productive bedrock groundwater bodies indicates
shallow fissure flow, low transmissivity, and low base flow contribution to streams,
high surface water drainage density and general short groundwater flow paths. Hence
it is possible that the pathway through which the contaminant in this case the leachate



travels to the receptor ( Liffey River) may not have a very serious effect on Liffey
River or Mill Race stream. However, to reach such a conclusion, it is very important
to understand the issue of groundwater flow characterization because groundwater is
the main pathway through which contaminants from waste body can be transported to
areceptor.
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Groundwater Bodies Map for Waterstown

The aquifer vulnerability of this site shown in the map below is rated by Geological
Survey Ireland as extremely high. This is further confirmed by the geology of the area
which shows that the waste is placed directly on the Calp bedrock. The quarry
operation led to the loss of any protective subsoil. The subsoil in the area is sand and
gravel and this is highly permeable. Due to the groundwater vulnerability being very
high, there is every possibility for the contaminant to migrate vertically to the aquifer.
This aspect has an important bearing on the risk assessment.
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Aquifer Vulnerability map
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6 Development of the Conceptual Site Model for Waterstown Landfill.

According to EPA Code of Practice, the development of a Conceptual Site Model
involves defining the nature of the landfill and its hydrogeological setting. It is the
development of an understanding of a system which is used for waste related activity
Mandfill site in its surroundings and the initial consideration of risks from the site.
Conceptual site model development is mandatory for all risk assessments. The
conceptual model of this site is illustrated below.

The walkover survey undertaken at Waterstown Landfill has revealed the following:

It was an old quarry approximately 10-15 m deep which was later used for depositing
Construction and Demolition Waste and Municipal waste. The walkover survey has
also shown that there is no direct connection between drainage ditches associated with
the waste body and adjacent surface water body. However, there are paved
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tracks on the landfill as it is now developed into a recreational park. This will improve
the drainage in the form of surface water run-off. An open jointed pipe collects
surface water run-off and directs into a flat field at the bottom of the bank of the
landfill. It does not discharge directly into the surface water body which is the Liffey
River.

The geological setting has revealed that this waste was directly placed on Calp
bedrock which is a thick limestone. This will need further verification during the Tier
2 when intrusive site investigation is undertaken .The soil and subsoils are limestone
sand and gravel .The hydrogeological setting shows that sand and gravel formation is
a locally important aquifer. However the groundwater may be poorly productive.

Liffey River is within 150 m and Mill race stream is within approximately 50m from
the bank of the site. From the above description the Source, Pathway and Receptor
linkages can be easily identified.

The main receptors are the sand/gravel aquifer which has locally important
groundwater, poorly productive bedrock groundwater bodies, the Mill Race stream,
and Liffey River and Residential houses.

In order to determine whether the landfill represents, or potentially represents a hazard
to ground and surface water receptors as well as human beings the following possible
linkages can be examined in the process of initial risk screening:

= Risk of leachate migration to Liffey River and Mill Race Stream through
Groundwater:

This landfill was operated from 1983 to 1987. It was closed 22 years ago. As it had
municipal waste deposited, it still has the capacity to generate leachate. Information
from local residents reveals that this landfill started as a quarry and it came into
existence because they wanted to fill the hole in the ground. Drawings obtained from
SDCC show a proposed landfall to be lined with geotextile material . But so far this
has not been verified. In fact the waste was placed directly on top of the bed rock and
into the sand/ gravel aquifer. The hydrogeological characteristic of this site from our
desk study has revealed that the aquifer is highly vulnerably because of high
permeability of sand and gravel subsoil. The Calp bed rock being limestone has
fractures and faults which may allow the leachate to penetrate through it. However,
intragranular (primary ) primary porosity is absent. Although the site has been capped
and is now covered by grass, there is possibility of some infiltration of
rainwater/surface water through the waste body. This will lead to generation of
leachate. Hence we have a scenario where leachate may migrate vertically
downwards through the subsoil ( function of groundwater vulnerability) to an aquifer
and then migrates horizontally(function of groundwater flow regime) through the
aquifer to receptors such as well , stream or river.

There is a high possibility of the sand/gravel aquifer to be polluted by leachate. This
aquifer is locally important bedrock aquifer which is Moderately Productive only
Local Zone(LI) .The aquifer is comprised of Calp limestone which is very impure
limestone .Groundwater flow through this bedrock is via fractures and
faults(secondary porosity) and sometimes along bedding planes

12



Waterstown Conceptual Site Model: Cross Section A

Key: ﬁc Goarse/Reeds ZQCOD Sand and Gravel subsoil = = = Denotes Cross section B

w Residents ] River Ej Gas release pipe

& Trees % Waste body Bedrock (Calp)

[ Cap soil

- Sand and Gravel aquifer containing locally important groundwater

_ Potential Lateral migration of Landfill gas.
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» Risk of Landfill Gas Lateral Migration to Human Presence.

As there are no residential houses directly built on top of the landfill, the only risk this landfill
gas migration can cause is lateral migration to nearby residential buildings. This is highly
possible because the site is underlain by limestone ,sand and gravel. The Calp limestone
bedrock has fractures and hence the landfill gas will migrate through these fractures. There is
an old gas borehole installed at site which points to the fact there may have been a problem of
landfill gas in the past.

7 Risk screening and S-P-R Linkage Prioritisation

The risk analysis in Risk screening report below has shown that the main S-P-R linkage that
poses the greatest risk is the scenario where the landfill gas migration is likely to take place
laterally through the subsoil to the residential areas, S-P-R 10. The normalised S-P-R linkage
score is 100%. This puts this landfill into high risk category. The site investigation in the
second stage which is Tier 2 should concentrate on landfill gas migration.

The other S-P-R linkages which require further investigation during the site investigation
stage are the scenarios where leachate migrate through groundwater pathway to protected
Groundwater Dependent Terrestrial Ecosystem (GWTE) , Surface Water body and private
wells. These linkages are SPR3, SPR4 and SPR7. The normalised score for each of these
linkages is 50%. This puts the landfill in a moderate risk position. In terms of site
investigation these linkages are considered to be the same. SPR3 which indicate the presence
of water well because of the presence of Human is actually a precautionary measure. Since
there is no private well in this instance, this can be ignored. Hence the other linkages that are
to be investigated in Tier 2 are SPR4 and SPR7 which are related to risk of Groundwater and
surface water pollution by leachate.

SOURCE PATHWAYS RECEPTORS
Human
s Table 3a Presence
rable 28 GW Vertical (Private Well)
(Vulnerability)
* Protected Area
Table 3b (GWDTE)
A4
LEACHATE GW Horizontal
| | Table 2b (Groundwater sz—‘ Aquifer Category ‘
Table 1a Flow Regime)
Tdble 3d Public Supply
(well)
Sww
Table 2c drainage/runoff - -
Tabte=e Surface Water

Body

Protected Area

Table 3b (SWDTE)
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Risk ranking report for Waterstown - South Dublin County
Council (S22-02167)
Page 1 of 3
Date: 29/09/2011
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T1a

10.00 Type: Municipal, Area =5 Ha) SPR1 120,00 40.00
1k | Type: Municipal, Area =5 Ha SPR2 120 00
Za 2 Extremne “Yulnerability SPR3 120.00
2 i Poorly Productive Bedrock Groundwater Bodies (LI, P1, Pu) 120,00
Zc i Mo direct connection
Sand and gravel, made ground, urban, karst
Sand and grawvel, made ground, urban, karst
On or within S0m of the waste body

Locally important aquifers (LI, Lm, Lg)
Greater than 1km (Mo Karst Aquifer)
Within S0m of site boundary

O Site or within S0m of site boundary

Risk Classification: A: Highest Risk

2d
2e
Ba
3 i On or within S0m of the waste body
3c
3d
3e
2F
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8 Tier 2 : Exploratory Site Investigation and Sampling

The overall objectives of carrying out a site investigation at Waterstown Landfill are two
folds:

a) To confirm whether there are risks of landfill gas migration to boardering residential
homes, and leachate migration to nearby surface water( River Liffey , Mill stream) and
groundwater.

b) To regularise the site by applying to EPA for the Certificate of Authorisation in
accordance with Waste Management ( Certification of Historic Unlicenced Waste
Disposal and Recovery Activity ) Regulations 2008.

Tier 1 site investigation which is the first part of this report has been completed. This has
led to the development of Conceptual Site Model, determination of Source, Pathway and
Receptor Linkages and classification of the risks posed by this landfill. The objective of
this Tier 2 Exploratory Site Investigation and Sampling is to obtain information that
confirms or refines the conceptual site model and the SPR linkages. The information
obtained from Tier 1 will inform the scope of work for exploratory site investigation

9 Scope of Tier 2 Exploratory Investigation and Sampling

In the course of development of Conceptual Site Model, the following SPR linkages have
been determined:

SPR10: Source-Landfill Gas
Pathway-Lateral Migration ( Subsoil)
Receptor-Human Presence

SPR4: Source-Leachate
Pathway-Vertical and Horizontal Groundwater migration
Receptor-Groundwater Protected Area (GWDTE)

SPR7: Source-Leachate
Pathway-Vertical and Horizontal Groundwater migration
Receptor- surface water body

The score for SPR 10 linkage is 100% which puts the Waterstown Landfill to a high risk
category. It is this linkage that will define the scope of work for exploratory investigation and
sampling during the Tier2 Risk Assessment.

Since surface water body is also present it is important to consider the possibility of Leachate
migration to surface water and ground water .Hence SPR4 and SPR7 will also be considered
during the Tier 2 investigation as they also put the landfill to moderate risk

In line with the decision making matrix developed by EPA, the following scope of work for
exploratory investigation and sampling will be undertaken:

1 Assessment of Waste types /Composition to confirm what is reported in Tier 1 study
through trial pitting.

2 Waste sampling to determine leachability

3 Leachate testing for List 1 and list 2 substances contamination
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4 Soil sampling to assess permeability potential of surrounding materials ,use of material
for capping and for contamination

5 Surface and Ground water sampling as per suite of parameters in Table.C2 of EPA
Landfill Monitoring Manual 2003

6 Geophysical survey to determine waste extent and volume calculation.

10 Conclusion

The hydrogeological characteristic of this site from our desk study has revealed that the
aquifer is highly vulnerably because of high permeability of sand and gravel subsoil. The desk
study also shows that the hydrogeological setting of sand and gravel formation is a locally
important aquifer. However the groundwater may be poorly productive. The geological setting
has revealed that this waste was directly placed on Calp bedrock which is a thick limestone.
This will need further verification during the Tier 2 when intrusive site investigation is
undertaken .The soil and subsoils are limestone sand and gravel. The Calp bed rock being
limestone has fractures and faults which may allow the leachate to penetrate through it.
However, intragranular (primary ) primary porosity is absent. The site is also characterised by
poorly productive ground water bodies.

Liffey River and Mill race stream are also within approximately 50m from the bank of the site.
From the above description the Source, Pathway and Receptor linkages can be easily
identified.

The main receptors are the sand/gravel aquifer which has locally important groundwater,
poorly productive bedrock groundwater bodies, the Mill Race stream, Liffey River and
Residential houses.

From the Conceptual Site Model three main Source-Pathway- Receptor linkages have been

identified. These are:

= Risk of leachate migration to Liffey River and Mill Race Stream through
Groundwater

= Risk of leachate migration to Aquifer Category through Groundwater.

= Risk of Landfill Gas Lateral Migration to Human Presence.

These were further subjected to Risk Screening and Prioritisation. This process revealed that
Landfill gas lateral migration to human presence posses the highest risk. This is shown by
SPR10. Leachate migration to Liffey River, Mill Race Stream and the Protect Area (GWDTE)
posses a moderate risk. These are shown by SPR7 and 4 with scores of 50%. This risk
screening and prioritisation results are in line with our desk sturdy. According to the
Environmental Protection Agency (EPA) Code of Practice for Environmental Risk
Assessment for Unregulated Waste Disposal Site, the flow regime associated with poorly
productive bedrock groundwater bodies indicates shallow fissure flow, low transmissivity, and
low base flow contribution to streams, high surface water drainage density and general short
groundwater flow paths. This is the reason why both SPR4 and 7 have moderate risk because
of the nature of flow of groundwater which is carrying the contaminant, in this case the
leachate. This aspects however needs to be proved during the exploratory site investion.There
is also the dilution effect of the Liffey River. Hence our assessment in Tier 1 stage is correct.
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Walkover Survey Checklist. Waterstown, 09-04-09

Information

Checked

Comment (include Distances from site boundary)

1. What is current land
use?

Recreational

2. What are the Residential
neighbouring land uses?
3. What is the size of the 25.17 Ha

site?

4. What is the topography?

Gently undulating

5. Are there potential Houses
receptors? (if yes give

details)

Houses Yes

Surface water features (if
yes give distance and
direction of flow)

Stream — Mill Race stream at the edge, southerly Liffey about 30m

Any wetland or protected
areas?

Yes within 50m

Public Water Supplies No

Private Wells No

Services Yes

Other buildings Small Shed: Residential Building along the boundary
Other

6. Are there any potential
sources of contamination
(if yes, give details)?

Waste body

Surface Waste (if yes, what
type?)

Yes exposed municipal/C&D

Surface ponding of
leachate

No

Leachate seepage

Yes but not visible during the walkover

Landfill gas odours

Yes: There are gas release pipe

7. Are there any outfalls to
surface water? (If yes, are
there discharges are these
discharges and what is the
nature of the discharge?)

There is a surface water outfall collecting rainwater from the tip
head down to the bottom and water was allowed to seep into the
ground.

8. Are there any signs of
impact on the
environment? (If yes, take
photographic evidence)

Yes — change of grass.
Surface water delivered to depression in the landfill

Vegetation die off, bare
ground

Yes

Leachate seepages

Possible but not visible

Odours No
Litter No
Gas bubbling through No
water

Signs of settlement, Yes
Subsidence, water logged Yes

arcas
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Drainage or hydraulic
issues

Surface water in depression

Downstream water quality
appears poorer than
upstream water quality

Yes

9. Are there any indications
of remedial measures?

Capping and there were also gas release pipes for releasing the
landfill gas into the air.

(Provide detail)

Capping Yes
Landfill gas collection No
Leachate collection No

10. Describe fences and
security features (if any)

Fencing along residential boundary

Any other relevant
information?

15 years ago methane built up in an on-site container, subsequently
constructed gas release pipe on-site.
Old gravel pit quarry, developed in to a park over last 30 years.

References:

EPA 2007, CODE OF PRACTICE, Environmental Risk Assessment for unregulated Waste

Disposal Sites.

Environmental Agency 2003a, Hydrogeological Risk Assessments for Landfills and the
Derivation of Groundwater Control and Trigger Levels

Department of Environment: A framework for Assessing the Impact of Contaminated Land on

Groundwater and Surface Water.
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Waterstown Landfill

Tier Il Risk Assessment
Exploratory Site Investigation
South Dublin County Council

May 2013

Table 1a: Leachate: Source/hazard Scoring Matrix

Waste Type Waste Footprint (ha)
<1ha >1<5ha >5
C&D' 0.5 1 1.5
Municipal® 5 7 10
Industrial® 5 7 10
Pre 1977 sites” 1 2 3
Max 10
Result (1a) 10
Table 1b: Landfill Gas: Source/hazard Scoring Matrix
Waste Type Waste Footprint (ha)
<1ha >1<5ha >5
c&D' 0.5 0.75 1
Municipal® 5 7 10
Industrial’ 3 5 7
Pre 1977 sites® 0.5 0.75 1
Max 10
Result (1b) 10
Table 2a: Leachate Migration: Pathways
Parameters Points Available
Groundwater Vulnerability
(Vertical Pathway)
Extreme Vulnerability 3
High Vulnerability 2
Moderate Vulnerability 1
Low Vulnerability 0.5
High — Low Vulnerability 2
Max 3
Result (2a) 3
Table 2b: Leachate Migration: Pathways
Parameters Points Available
Groundwater Flow Regime
(Horizontal Pathway)
Karstified Groundwater Bodies (Rk)® 5
Productive Fissured Bedrock Groundwater Bodies 3
(Rf and Lm)°
Gravel Groundwater Bodies (Rg and Lg)® 2
Poorly Productlve Bedrock Groundwater Bodies 1
(Li, PI, Pu)’
Max 5
Result (2b) 1

Predomlnantly inert waste with low biodegradable fraction and/or small industrial waste fraction.

Typlcally non-hazardous domestic waste (highly biodegradable) with potentially small hazardous waste
fractlon and/or small industrial waste fraction, e.g. town dump.

Generally industrial waste where hazardous waste was known to have been deposited or there is a
strong likelihood that hazardous waste was deposited due to the close proximity of such industries.

Pre 1977 wastes would have been substantially degraded within the landfill.

® Refer to DEHLG/EPA/GSI 1999, Groundwater Protection Scheme.

Malone O’Regan



Waterstown Landfill May 2013
Tier Il Risk Assessment

Exploratory Site Investigation

South Dublin County Council

Table 2c: Leachate Migration: Pathways

Parameters Points Available

Surface Water Drainage®
(surface water pathway)

Is there a direct connection between drainage ditches associated 2
with the waste body and adjacent surface water body? Yes

If no direct connection

0
Max 2
Result (2c) 0

Table 2d: Landfill Gas: Pathways (assuming receptor within 250m of source)

Parameters Points Available

Landfill Gas Lateral Migration Potential

Sand and Gravel, Made ground, urban, karst 3
Bedrock 2
All other ftills (including limestone, sandstone etc — moderate 1.5

permeability)

All Namurian or Irish Sea Tills (low permeability)

Clay, Alluvium, Peat

Max
Result (2d)

W W=

Table 2e: Landfill Gas: Pathways (assuming receptor located above source)

Parameters Points Available

Landfill Gas Vertical (upwards) Potential

Sand and Gravel, Made ground, urban, karst 5
Bedrock 3
All other ftills (including limestone, sandstone etc — moderate 2
permeability)
All Namurian or Irish Sea Tills (low permeability) 1
Clay, Alluvium, Peat 1
Max 5
Result (2¢) 5
Table 3a: Leachate Migration: Receptors
Parameters Points Available
Human Presence (presence of a house indicates potential private
wells)
On or within 50m of the waste body 3
Greater than 50m but less than 250m of the waste body 2
Greater than 250m but less than 1km of the waste body 1
Greater than 1km of the waste body 0
Max 3
Result (3a) 3

® This element needs to be determined during the site inspection (including walkover survey). The
presence of a direct link between surface water drainage from the waste body and any adjacent surface
water body implies the existence of a pathway.

Malone O’Regan



Waterstown Landfill May 2013
Tier Il Risk Assessment

Exploratory Site Investigation

South Dublin County Council

Table 3b: Leachate Migration: Receptors

Parameters Points Available
Protected Areas (SWDTE or GWDTE)
Within 50m of the waste body 3
Greater than 50m but less than 250m of the waste body 2
Greater than 250m but less than 1km of the waste body 1
Greater than 1km of the waste body 0
Undesignated sites” within 50m of site of the waste body 1
Undesignated sites’ greater than 50m but less than 250m of the 0.5
waste body
Undesignated sites’ greater than 250m of the waste body 0
Max 3
Result (3b) 3
Table 3c: Leachate Migration: Receptors
Parameters Points Available
Aquifer Category® (resource potential)
Regionally Important Aquifers (Rf, Rk, Rg) 5
Locally Important Aquifers (Li, Lm, Ls) 3
Poor Aquifers (PI, Pu) 1
Max 5
Result (3c) 3
Rk Regionally Important Karstified Aquifers
Rf Regionally Important Fissured Bedrock Aquifers
Rg Regionally Important Extensive Sand/Gravel Aquifers
LI Locally Important Sand/Gravel Aquifers
Lm Locally Important Bedrock Aquifers — Generally Moderately productive
Lg Locally Important Bedrock Aquifers — Generally productive only in local zones
Pl Poor Bedrock Aquifers - Generally unproductive except in local zones
Pu Poor Bedrock Aquifers - Generally unproductive
Table 3d: Leachate Migration: Receptors
Public Water Supplies (other than private wells)
Within 100m of site boundary 7
Greater than 100m but less than 300m or within Inner SPA (SI) for 5
GW supplies
Greater than 300m but less than 1km or within Outer SPA (SO) for 3
GW supplies
Greater than 1km (karst aquifer) 3
Greater than 1km (no karst aquifer) 0
Max 7
Result (3d) 0

" The term “Undesignated sites” refers to wetland sites that are not designated under the Habitats or
Bird Directive or Wildlife Act but are considered on a local scale. Consultation with NPWS is required to
identify such sites.

® (DOHLG/EPA/GSI 1999) Groundwater Protection Scheme
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Waterstown Landfill

Tier Il Risk Assessment
Exploratory Site Investigation
South Dublin County Council

May 2013

Table 3e: Leachate Migration: Receptors

Parameters

Points Available

Surface Water Bodies

Within 50m of site boundary 3
Greater than 50m but less than 250m 2
Greater than 250m but less than 1km 1
Greater than 1km 0
Max 3
Result (3e) 3
Table 3f: Leachate Gas: Receptors
Parameters Points Available
Human Presence
On site or within 50m of site boundary 5
Greater than 50m but less than 150m 3
Greater than 150m but less than 250m 1
Greater than 250m 0.5
Max 5
Result (3f) 5

Malone O’Regan
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1. EXECUTIVE SUMMARY

APEX Geoservices Limited was requested by Malone O’Regan Environmental Consultancy
to carry out a geophysical survey as part of the ground investigation to delineate the
extent of a historic landfill at Waterstown Park, Palmerstown, Dublin.

The geophysical survey comprises Conductivity Mapping, Electrical Resistivity
Tomography and Seismic Refraction Profiling, within the central area of the park (approx.
900m x 430m).

The results indicate material which contains waste within an area which measures
approx. 570m x 350m.

The waste body has been subdivided into 1. Mainly gravelly clay and municipal & C & D
waste, 2. mainly municipal & C & D waste and clay and 3. mixed municipal and C & D
waste. The mainly municipal waste body is generally located within the centre of the
overall waste body, and measures approx. 380x200m. The thickest zones of waste are
interpreted as to c. 17.0m thick, with the lower parts of these thicker zones comprising
native material that may have been impacted by the waste. The boreholes carried out
on site do not generally show the presence of leachate within the native material
underlying the waste.

The waste is mainly hosted within a matrix of silty gravelly clay/gravelly clay.
Clayey/gravel is located in the west of the park, and silt/clay/silty gravelly clay is located
in the north of the park along the river bank.

Bedrock has been interpreted as Calp limestone & shale, and has generally been
interpreted as ranging from 10-20m bgl for the area of the main body of waste.

Four boreholes to bedrock depth are recommended in the north of the waste body to
determine the extent/absence of possible leachate within the soil material between the
waste and bedrock. The results indicate that leachate is not present within the bedrock.
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2. INTRODUCTION

apex

APEX Geoservices Limited was requested by Malone O’Regan Environmental Consultancy

to carry out a geophysical survey as part of the ground investigation to delineate the
extent of a historic landfill at Waterstown Park, Palmerstown, Dublin.

2.1 Survey Objectives

The objectives of the survey were to:

1.l1dentify the extent of the waste body

2.ldentify the thickness of the waste body and presence of any anomalous features

3.1dentify the soil and bedrock types

4.ldentify any leachate plumes outside of or below the waste body

5.Assess the depth to bedrock

2.2 Site Background
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Fig.Z;l. Site Location.

The site is located immediately east of the M50 roadway in Palmerstown, Co Dublin and

comprises open parklands.
approx. 900m x 430m.
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2.2.1 Topography

The topography of the survey area is undulating and ranges from approx. 10-44.2 mOD.
The site generally slopes towards the River Liffey, which flows along the northern

boundary of the park.

2.2.2 Geology

The GSI Bedrock Geology map for the area (Fig.2.2) indicates that the site is underlain by
Calp dark limestone & shale. Qutcrop is present 200m to the east of the survey area,

with bedrock dipping by 202 to the south-east.

|
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i
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Fig.2.2. Geological map for the site.

223 Soils

The Teagasc soils map (Fig.2.3) shows that the survey area comprises alluvium along the
bank of the river, followed by sand and gravel, bedrock and limestone till to the south.
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Fig.2.3. Soils map for the site, with alluvium in orange, glaciofluvial sands and gravels in
green, outcrop in grey, limestone till in blue and made ground in cyan.

224 Historical Data

The historical 6" Sheet (Figure 2.4) for the area shows 1% and 2" river terraces to the
south of the Liffey, and the outcrop of black limestone and shale to the east.

A map has been supplied by the client which shows possible waste distribution at the site
around the year 1985, and a possible quarry in the north-east of the park.

6
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Fig.2.4. 6" Sheet for the survey are, between the Liffey and the Lucan Road to the south.

Photo ¢.1985 and estimated site activity for that time
i » ™ b = e .
Y r-re ®

Fig.2.5. Map showing site activity c.1985
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2.2.5 Site Investigation

No. 3 boreholes, no. 3 monitoring wells and no. 6 trial pits were carried out in and
around the historic landfill area. The boreholes recorded made ground comprising sandy
gravelly clay to 0.2-1.4m bgl followed by domestic/municipal waste to 7.1m bgl, followed
by boulder clay. BH1 recorded grey staining from 7.4-7.8m bgl.

Monitoring wells MW4 and MWS5 recorded no evidence of contamination and recorded
sandy gravelly clay and /or gravel to 8.7-10.4m bgl, with weathered limestone at 10.4m
bgl on MW4. MWS6 recorded made ground to 5.7m bgl comprising plastics, glass and
wood.

Five of the trial pits recorded some level of municipal, domestic and/or C & D waste,
ranging from TP02 (domestic/municipal waste from 0-1.6m bgl) to TPO5A (mixed waste
from 0.9-3.0m bgl). The material at TP1 was made ground [0-1.6m] overlying clay with
some minor (<5%) brick, plastic etc.

8
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2.3 Survey Rationale

Electrical Resistivity Tomography (ERT) soundings will image the resistivity of the
materials in the subsurface along a profile to produce a pseudo-section showing the
variation in resistivity with increasing depth. Each pseudo-section will be interpreted to
determine the material type along the profile at increasing depth, based on the typical
resistivities returned for Irish ground materials. Waste materials will have a generally
low resistivity (approx. 10-50 ohm-m), clayey overburden will have a higher resistivity
(approx 50-250 ohm-m), and shaly limestone bedrock will have a relatively high resistivity
(approx. 100-400 ohm-m).

Conductivity Mapping works on the same geophysical principle as ERT, and in this case
materials with a low resistivity will have a high conductivity. Conductivity mapping is
carried out using an EM31 Conductivity Meter, which is carried across the ground in a set
pattern, to provide conductivity values for the materials from 0 — 6.0m bgl. Waste can be
expected to have a high conductivity (20-100 mS/m), whilst overburden and bedrock will
have a lower resistivity. It may be possible to subdivide waste types based on the
conductivity results after ground-truthing has been carried out.

Seismic Refraction Profiling measures the velocity of refracted seismic waves through the
overburden and rock material and allows an assessment of the thickness and quality of
the materials present to be made. Stiffer and stronger materials usually have higher
seismic velocities while soft, loose or fractured materials have lower velocities. Readings
are taken using geophones connected via multi-core cable to a seismograph. This
method should allow us to profile the depth to the top of the bedrock, along profiles
across the site.

9
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3. RESULTS & INTERPRETATION

3.1 Conductivity Mapping

The conductivity results are indicative of the bulk conductivity of the ground materials
from 0-6.0m bgl and have been generally interpreted as follows:

Conductivity (mS/m) Interpretation
2.5-10 Mainly Clayey GRAVEL / GRAVEL and or LIMESTONE & SHALE
10-17.5 Mainly Silty gravelly CLAY / Gravelly CLAY
17.5-22.5 (near the Mainly SILT/CLAY/Silty gravelly CLAY
river bank)
17.5-30 Mainly Gravelly CLAY & Municipal and C & D Waste
30-60 Mainly Municipal and C & D Waste
60-100 Mainly Municipal Waste

The conductivity results are presented on Drawing 12073_06, and the above
interpretation of the results is provided on Drawing 12073_07.

3.2 2D Electrical Resistivity Tomography (ERT)

2-D ERT Profiles R1-R15 have been acquired across the site (Drawings 12073_01). The
profiles have been generally interpreted on the following basis (Drawings 12073_02, 03,
04 & 05):

Resistivity (Ohm.m) | Interpretation ‘
10-30 | Municipal Waste & Clay ‘
30-56 Municipal and C & D Waste in clay matrix /

Sandy Silty Gravelly Clay that may have been

impacted by the waste
44-56 | SILT / CLAY |
56 - 92 | Silty Gravelly CLAY |
92-193 | Gravelly CLAY ‘
193 - 405 | Clayey GRAVEL / GRAVEL ‘
93 - 405 | LIMESTONE & SHALE ‘

10
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33

Seismic Refraction Profiling

apex

Four seismic refraction spreads (Profiles S1-S4) were recorded throughout the site. Each
of the profiles were 69m in length which have a depth of investigation of approx. 23m.

The seismic data has outlined four velocity layers and has been generally interpreted on

the following basis:

Seismic Velocit Average Average
Layer ¥ Seismic . g Interpretation Stiffness/Rock Quality
(m/s) . Thickness (m)
Velocity (m/s)

1 213-600 413 1.7 Overburden / Waste Soft/Loose

2 549-1151 745 6.7 Overburden / Waste Firm-Stiff/Medium Dense-Dense

3 1604-2182 1873 8.1 Overburden / Waste Very Stiff/Very Dense

4 1973-4545 3345 Slightly Weathered — Fair-Good

Fresh Bedrock
Note that Layer 3 is interpreted as absent for Profile S3.
34 Discussion
34.1 Waste
Material with conductivities (0-6.0m bgl) of 60-100 and 30-60 mS/m has been
interpreted as mainly municipal waste; and municipal and C & D waste respectively.
Material with conductivities of 17.5-30 mS/m (0-6.0 mbgl) has been interpreted as mainly
gravelly clay and municipal & C & D waste.
The results indicate (Drawing 12073_06) that material which is waste or includes waste
extends over an area of approx. 570m (east to west) x 350m (north to south). The results
indicate that the southern, south-western and south-eastern extents of the waste body
have not been reached during the survey.
The area interpreted as mainly municipal waste measures approx. 380x200m in the
south-centre of the waste body.
Materials with resistivities of 10-30 and 30-56 ohm-m have been interpreted as mainly
municipal waste and municipal and C & D waste respectively. Where present at geater
depths resistivities of 30-56 ohm-m are interpreted as sandy silty gravelly clay that may
have been impacted by the waste.
The zones of thickest combined waste are located on Profiles R1, R4, R5, R6 and R12 (up
c. 17.0m on R12). Note that the lower portions of these thicker waste zones may
comprise native material that may have been impacted by the waste. The boreholes do
not generally show the presence of leachate within the native material underlying the
waste but grey and black staining is recorded in boreholes BH1 and BH3.
11
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In general, the results indicate that leachate does not extend into the bedrock beneath
the waste body.

The interpreted waste zones generally correlate well with the site investigation results.

3.4.2 Overburden

Material with conductivities (0-6.0m bgl) of 2.5-10, 10-17.5 and 17.5-22.5 (near river
bank) mS/m has been interpreted as mainly clayey gravel/gravel and limestone/shale;
mainly silty gravelly clay/gravelly clay; and mainly silt/clay/silty gravelly clay.

The results (Drawing 12073_06) indicate that clayey gravel/gravel and limestone/shale is
present in the area to the west of the park. Silty gravelly clay/gravelly clay is mainly
present along the river bank, and silt/clay/gravelly clay is interpreted for an area in the
north-centre of the park approx. 50m south of the river.

Material with resistivities of 44-56, 56-92, 92-193 and 193-405 ohm-m has been
interpreted as silt/clay, silty gravelly clay, gravelly clay and clayey gravel/gravel
respectively. Profile R14 shows some silt/clay, whilst Profiles R2, R3, R5 and R10 shows
zones of clayey gravel/gravel. The remainder of the profiles, and the borehole data,
indicate that the waste is mainly hosted within silty gravelly clay/gravelly clay.

The seismic refraction results indicate that overburden material ranges in stiffness from
soft-very stiff / loose-very dense.

343 Bedrock

Material with a resistivity of 93-405 ohm-m has been interpreted as limestone & shale of
the Calp. The seismic refraction results indicate that bedrock is slightly weathered-fresh.

Bedrock has been interpreted for each of the Profiles R1-R15, with the shallowest
bedrock interpreted for the southern part of Profile R3 (2.0m bgl in the south-west of the
park). Bedrock depth has generally been interpreted as ranging from 10-20m bgl for the
area of the main body of waste. There is evidence of a possible old quarry face at c.95m
along Profile R10 as shown on Drawing 12073_04.

12
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4, RECOMMENDATIONS

apex ¢

Boreholes are recommended at the following locations to confirm the geophysical

interpretation and to determine the extent or absence of leachate in the vicinity of the

River Liffey. These boreholes should be drilled to bedrock depth;

Borehole Easting Northing
PBH1 308464.4 235727
PBH2 308662.6 235707.4
PBH3 308325 235709.4
PBH4 308589 235824 .4

AGL12073 Waterstown Park Geophysical Report
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6. APPENDIX A: DETAILED METHODOLOGY
6.1 Seismic Refraction Profiling
6.1.1 Principles

The seismic refraction profiling method measures the velocity of refracted seismic waves
through the overburden and rock material and allows an assessment of the thickness and
quality of the materials present to be made. Stiffer and stronger materials usually have
higher seismic velocities while soft, loose or fractured materials have lower velocities.
Readings are taken using geophones connected via multi-core cable to a seismograph.

6.1.2 Data Collection

Four seismic spreads were recorded on the 14-15™ November 2012 using a Geode high-
resolution 24 channel digital seismograph with geophone spacings of 3m. The source of
the seismic waves was a sledgehammer.

6.1.3 Data Processing

The recorded data was interpreted using the ray-tracing and intercept time methods, to
acquire depths to layer boundaries and the P-wave velocities of these layers, using the
FIRSTPIX and GREMIX programs.

GREMIX interprets seismic refraction data as a laterally varying layered earth structure. It
incorporates the slope-intercept method, parts of the Plus-Minus Method of Hagedoorn
(1959), Time-Delay Method, and features the Generalized Reciprocal Method (GRM) of
Palmer (1980). Up to four layers can be mapped, one deduced from direct arrivals and
three deduced from refractions. Phantoming of all possible travel time pairs can be
carried out by adjusting reciprocal times of off shots.

6.1.4 Relocation

All data were referenced using a Pro-XS Differential GPS system with c.1m accuracy.

6.2 Electrical Resistivity Tomography (ERT)

6.2.1 Principles

This surveying technique makes use of the Wenner resistivity array. The 2D-resistivity
profiling method records a large number of resistivity readings in order to map lateral
and vertical changes in material types. The 2D-resistivity profiling method involves the
use of 1-32 electrodes connected to a resistivity meter, using computer software to
control the process of data collection and storage.

6.2.2 Data Collection

Profiles R1-R15 were recorded on 13-16" November 2012 using a Tigre resistivity meter,
imaging software, one 32 takeout multicore cable and up to 32 stainless steel electrodes.

15
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Each of the profiles were 155m in length with an electrode spacing of 5m, with the
exception of R15 (93m in length with a 3m spacing). Saline solution was used at the
electrode\ground interface in order to gain a good electrical contact required for the
technique to work effectively. The recorded data were processed and viewed
immediately after the survey.

6.2.3 Data Processing

The field readings were stored in computer files and inverted using the RES2DINV
package (Campus Geophysical Instruments, 1997) with up to 5 iterations of the measured
data carried out for each profile to obtain a 2D-Depth model of the resistivities.

The inverted 2D-Resistivity models and corresponding interpreted geology are displayed
on the accompanying drawings. Distance is indicated along the horizontal axis of the
profiles. Profiles have been contoured using the same contour intervals and colour codes.

6.24 Relocation

All data were referenced using a Pro-XS Differential GPS system with c.1m accuracy.

6.3 Ground Conductivity Mapping

6.3.1 Principles

This is an electromagnetic technique used to investigate lateral variations in overburden
material and to assist with the indication of the depth to bedrock.

This method operates on the principle of inducing currents in conductive substrata and
measuring the resultant secondary electro-magnetic field. The strength of this secondary
EM field is calibrated to give apparent ground conductivity in milliSiemens/metre
(mS/m). Readings over material such as organic waste and peat give high conductivity
values while readings over dry materials with a low clay mineral content such as gravels,
limestone or quartzite give low readings.

The EM31 survey technique determines the apparent conductivity of the ground material
from 0-6m bgl depending on the dipole mode used. Depending on the dipole mode used,
the measured conductivity is a function of the different overburden layers and/or rock
from 0 to 6m below ground level.

6.3.2 Data Collection

The EM31 equipment used was a GF CMD-4 conductivity meter equipped with data
logger. This instrument features a real time graphic display of the previous 20
measurement points to monitor data quality and results. Conductivity and in-phase
values were recorded one each side of the roadway which surrounds the TMF. Local
conditions and variations were recorded.

16
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6.3.3 Data Processing

The conductivity and inphase field readings were downloaded, contoured and plotted
using the SURFER 8 program (Golden Software, 2008). Data which was affected by
metallic objects was removed. Assignation of material types and possible anomaly
sources was carried out, with cross-reference to other data. The contoured conductivity
data are displayed on Drawing 12073_06.

6.34 Relocation

All data were referenced using a Garmin handheld system with sub 3m accuracy. All
positions are given in Irish National Grid coordinates.

17
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7. APPENDIX B: SEISMIC REFRACTION PLATES
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8. APPENDIX C: DRAWINGS

The information derived from the geophysical investigation is presented in the following drawings:

12073_01
12073_02
12073_03
12073_04
12073_05
12073_06

12073_07

Geophysical Location Map

Interpreted Resistivity Profiles R1-R4
Interpreted Resistivity Profiles R5-R8
Interpreted Resistivity Profiles R9-R12
Interpreted Resistivity Profiles R13-R15
Conductivity Results

Conductivity Interpretation & Summary
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2B Richview Office Park,
BOREHOLE LOG
Dublin 14
MALONE O'REGAN
ENVIRONMENTAL SERVICES Ltd.
Project Number: E0937 Client: South Dublin County Council
BOREHOLE NO: BH 1
Project Title: Waterstown Landfill Site Location: Palmerstown, Co. Dublin
SUBSURFACE CONDITIONS SAMPLE
INSTALLATION DETAILS
Depth | gyypoL DESCRIPTION COMMENTS WATER | Depth | PID
(mbgl) (mbgl) (mbgl) | (ppm) | o
> —~
3 =
0 O g
|
TOP SOIL [ ] £
MADE GROUND / ‘;-'
1 Firm, brown, slightly sandy, gravelly CLAY with S
rare plastic, rootlets, brick and limestone cobbles. // @
T Damp. c
i ] s
[
A /_/ o)
1 —4 H[
_ - -
L] L]
1.4-7.2mbgl: Municipal Waste: plastic, - | A
MADE GROU_ND/WASTE . timber, fabric, glass, metal, brick, paper - -
-1 Black/brown, slightly sandy, gravelly CLAY matrix
with plastic, timber, some fabric and glass . .
T fragments. Some metal fragments. Black staining. - -
Damp. - -
2 —
L] L]
I - -
. - -
2.5 0 . .
N - -
. - -
L] L]
3] - -
= L] L]
L] L]
N - -
= L] L]
- - g
N - - 'E
~~ <
4— 4.0 0 * RN
L] L] E O
i - - < =
~
i - - S
. J =2 g
- - - O
(%]
L] L]
5 - -
= L] L]
L] L]
N - -
L] L]
MADE GROUND/WASTE N N
-1 Black, sandy, CLAY/SILT matrix with some coarse " "
limestone gravel and waste comprising of brick, . .
6 copper wire, plastic, some timber, metal, paper
i and glass. Damp. * *
L] L]
= L] L]
L] L]
1 - -
= L] L]
L] L]
7 7.0 0 - -
L] L]
MADE GROUND/WASTE s (=]
—N\ Grey, silty, gravelly SAND with limestone cobbles 7.4-7.8mbgl: Grey staining vy
_1 \and some timber and paper. Dry. $
1 CLAY
7| Firm, grey-brown, slightly gravelly, slightly sandy, 5
] SILT/CLAY. Dry. 8
8— £
— —
o] 9
= cLay =
_4 Firm, brown, slightly sandy CLAY with some 9
«_| lenses of grey, fine to medium sand and rare 8.5 0 c
_:| gravel. Rare cobbles. Dry. g
1 @
= CLAY / ¢
Dark brown, slightly sandy, gravelly CLAY with 9.1mbgl: EOH in native material
1 cobbles. Dry.
10—
g”:: I\D/Iatti: %5'32'12 +ion pit (0-1.2mbgl), Shell and A (0.2-0.1mbg) Reference Datum: GL Water Strike:
rill Method: Inspection pit (0-1.2mbgl), Shell and Auger (0.2-9.1mbg . o .
Drilled By: Causeway Geotechnical Elevation: 0 Strike: z Level: !
. Easting: 0
Logged By: CC o Revision:  Final Page: 1 of 1
Checked By: CC Northing: 0
DISCLAIMER: This log is for environmental purposes only.




BOREHOLE LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd

Project Number: E0937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

BOREHOLE NO: BH 2

SUBSURFACE CONDITIONS SAMPLE
INSTALLATION DETAILS
Depth | gyypoL DESCRIPTION COMMENTS WATER | Depth | PID
(mbgl) (mbgl) (mbgl) | (ppm) | o
3
0 O
MADE GROUND [ i
1 Grass cover over slightly sandy, slightly gravelly 0.2-0.9 3
CLAY with some rootlets. Gravel is angular to / 2
1 subrounded limestone. (%
o/ I
N o
] S
MADE GROUND 0.9 0 ~ £
1— Siiff, black, slightly gravelly CLAY with rare plastic, g
some timber, glass and brick. Gravel is angular to / [}
T subrounded limestone. s bal q 4: Lé ‘_f;
0.8-7.1mbgl: Waste: Mixe k
7 MADE GROUND/WASTE domestic/municipal: plastic, timber, metal, o -
Black, sl_lghtly _sandy, s_,llghtly g_ravelly, SIL_T/CLAY paper, fabric, rubber. = A
1 matrix with white plastic sheeting, some timber, . .
i rare metal and metal pipe. - -
L] L]
2— MADE GROUND/WASTE 20 0 . .
Black, slightly gravelly, slightly sandy, SILT/CLAY - -
1 matrix with timber, paper, plastic, rubber rings and . .
i copper pipe. . .
L] L]
n L] L]
- L] L]
L] L]
377 3.0-35 0 . .
- L] L]
L] L]
n L] L]
— L] L] ~
L] L] _é’
- - D S
4 GENS 25
MADE GROUND/WASTE . . ,‘3 ‘:
-1 Slightly gravelly, sandy SILT/CLAY with fabric and b =
- - [}
paper. 2 =
- - - e 8
o O
i MADE GROUND/WASTE * | 28
Slightly gravelly, slightly sandy SILT/CLAY with * b IR
1 minor plastic, newspaper, some domestic waste - -
and rare timber. Dry. - -
5 L] L]
5.2-5.6 0 * *
MADE GROUND/WASTE . .
-1 Mostly plastic recovered with minor black, slightly . .
gravelly, slightly sandy SILT/CLAY matrix. Dry.
L] L]
MADE GROUND/WASTE % . .
-1 Mostly plastic, timber, metal in a minor gravelly 5 . .
CLAY matrix. Dry but becomes wet from 6.5mbg|. S
6— - L] L]
El - -
£ - -
i)
- © - L]
R4
= L] L]
L] L]
1 6.8-71| 0 . .
L] L]
77 s R\ :
e e ] 7 =
CLAY . . . 7.2mbgl: EOH due to obstruction -E
Brown, slightly sandy, gravelly CLAY with possible &
1 cobbles. Dry. ~
)
] =
L
- s
L
8— 5
0
9—
10—

Drill Date: 07.12.12

Drill Method: Shell and Auger
Drilled By: Causeway Geotechnical

Logged By: CC
Checked By: CC

Reference Datum: GL
Elevation: 0

Easting: 0

Northing: 0

Water Strike:

Strike: Z Level: !

Revision:  Final Page: 1of 1

DISCLAIMER: This log is for environmental purposes only.




BOREHOLE LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd

Project Number: E0937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

BOREHOLE NO: BH 3

SUBSURFACE CONDITIONS SAMPLE
INSTALLATION DETAILS
Depth | gyypoL DESCRIPTION COMMENTS WATER | Depth | PID
(mbgl) (mbgl) (mbgl) | (ppm) | o
8
O (3]
MADE GROUND g [ i
Dark brown, silghtly sandy CLAY with much ] 0.2-0.7
organic material and rootlets. 7] / =
- e i
MADE GROUND % /./ £
Firm, dark brown, silty CLAY with some gravel, 3 0.6 0 :
brick, limestone, glass, rare plastic. Dry. gn / 1)
1 o
MADE GROUND g /_/ °
1— Firm, black, slightly sandy, slightly gravelly CLAY. - z
Gravel is angular to subrounded limestone with ¥ / g
1 some fragments of brick. Rare plastic and paper. [}
Damp with some orange flecks. Dry. 4/4 o
n <z
1.5-7.0mbgl: Waste: Mixed municipal and + A
n MADE GROUND/WASTE . C&D: plastic, timber, glass, brick, metal
Black, slightly gravelly CLAY/SILT matrix. Much *
1 plastic, some timber, rare glass and brick -
fragments. Moist. -
2_ L]
. 2.2 0 *
L]
L]
T -
i L]
L]
3 -
= L]
L]
T -
— MADE GROUND/WASTE *
Black matrix of slightly sandy, gravelly CLAY/SILT - =)
1 with much glass and brick, some plastic and - > 'E
4 timber, rare metal. Moist becoming wet. . g (=}
— ~
- 2 <
- o B2
- g)) >
I - c 8
@@
= L]
L]
57 -
- @ .
g L]
B 3
E L]
T = 5.6 0 *
Qo L]
. £
=} -
° L]
6 6.0-7.0mbgl: black/grey leachate ¥
L]
N -
= L]
L]
T *
= L]
. - | &
CLAY 7.0-7.05mbgl: some black staining < ’I:\
Firm, brown, silghtly sandy CLAY with rare g
subangular to subrounded limestone gravel. Dry. S
7.4mbgl: EOH in native material ~
o
_ =
L
- s
L
-
9—
10—
Drill Date: 10.12.12 Reference Datum: GL Water Strike:
Drill Method: Shell and Auger | ion: 0 ke: 7 . !
Drilled By: Causeway Geotechnical Elevation: Strike: & Level: ¥
. Easting: 0
Logged By: CC o Revision:  Final Page: 1 of 1
Checked By: CC Northing: 0

DISCLAIMER: This log is for environmental purposes only.




2B Richview Office Park,
BOREHOLE LOG
Dublin 14
MALONE O'REGAN
ENVIRONMENTAL SERVICES Ltd.
Project Number: E0937 Client: South Dublin County Council
BOREHOLE NO: MW 4
Project Title: Waterstown Landfill Site Location: Palmerstown, Co. Dublin
SUBSURFACE CONDITIONS SAMPLE
INSTALLATION DETAILS
Depth | gyypoL DESCRIPTION COMMENTS WATER | Depth | PID
(mbgl) (mbgl) (mbgl) | (ppm) 5
o
0 MADE GROUND 0-14.5mbgl: No evidence of contamination T / "_,U
1 Dark brown, slightly silty, sandy and gravelly CLAY
with few cobbles. Trace rootlets and organic /
N matter. Moist. /
- :j
MADE GROUND /_/
-1 Dark brown slightly silty, sandy CLAY with small
angular fragments of limestone gravel. Minor /
T brick. Damp. /
- %
- = CLAY )
_4  Medium brown, slightly silty, slightly sandy, /
1 «_| gravelly CLAY. /
- 7 <+
| // =
r Qo
—j CLAY / E,
_d Medium brown, gravelly CLAY/SILT. Sub-angular o
-] gravel fragments of light to dark grey limestone. /-/ ‘;.'
—z| Increase in gravel content with depth. Damp. / S
| Q
4 £
o] // 2
2 =
- [
_ / [}
- CLAY ]
_d Grey-brown, very gravelly, CLAY. Damp. //
GRAVEL L
Light to dark grey and brown, silty/clayey /
GRAVEL. Damp. /
GRAVEL /
Grey, slightly sandy GRAVEL wtih some clay/silt.
Gravel is angular to subangular. Damp. /-/
; L=
10— WG 7
Drill Date: 061212 ) Reference Datum: GL Water Strike: 11.3mbgl
Drill Method: Inspection pit (0.0-1.2mbgl), Air rotary (1.2-14.5mbgl) ion: 0 ke: 7 . !
Drilled By: Causeway Geotechnical Elevation: Strike: & Level: ¥
. Easting: 0
Logged By: JA o Revision:  Final Page: 1 of 2
Checked By: CC Northing: 0
DISCLAIMER: This log is for environmental purposes only.




BOREHOLE LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd

Project Number: E0937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

BOREHOLE NO: MW 4

SUBSURFACE CONDITIONS

SAMPLE

Depth

(mbgl) SYMBOL

DESCRIPTION

COMMENTS

WATER
(mbgl)

INSTALLATION DETAILS
Depth PID
(mbgl) | (ppm)

11 T |

WEATHERED BEDROCK - Limestone
Dark grey, angular fragments of limestone with
minor clay.

12 T

13— ]

BEDROCK - Limestone

20—

14.5mbgl: EOH

'K 11.3mbgl: Water strike

Pea gravel (10.2-14.5mbgl)

Screen (10.5-14.5mbgl)

Drill Date: 06.12.12

Drill Method: Inspection pit (0.0-1.2mbgl), Air rotary (1.2-14.5mbgl)
Drilled By: Causeway Geotechnical

Logged By: JA
Checked By: CC

Reference Datum: GL
Elevation: 0

Easting: 0

Northing: 0

Water Strike: 11.3mbgl
Strike: Z Level: !

Revision:  Final Page: 1 of 2

DISCLAIMER: This log is for environmental purposes only.




BOREHOLE LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd

Project Number: E0937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

BOREHOLE NO: MW 5

SUBSURFACE CONDITIONS

SAMPLE

Depth

(mbgl) SYMBOL

DESCRIPTION

COMMENTS

WATER
(mbgl)

INSTALLATION DETAILS
Depth PID
(mbgl) | (ppm)

0

MADE GROUND

Grey-brown, medium to coarse grained SAND and
GRAVEL with clay, and abundant cobbles of
mostly limestone. Minor clay and silt. Clay
proportion increases slightly with depth.Moist.

SAND and GRAVEL

Grey to brown, slightly clayey SAND and
GRAVEL. Gravel is sub-angular and sub-rounded
of limestone. Dry.

GRAVEL

Light to medium grey, slightly clayey, angular to
sub-angular GRAVEL of limestone with minor
sandstone chips. Damp.

GRAVEL

Mostly limestone GRAVEL, with a sandy (medium
to coarse) and a very slighly SILT/CLAY matrix.
Damp.

SAND

Grey-brown, gravelly, medium to coarse grained
SAND. Gravel is sub-angular to sub-rounded
limestone. Damp.

SAND
Medium to coarse, slightly silty, gravelly SAND.
Wet.

SAND and GRAVEL
Silty SAND and GRAVEL. Wet.

SAND
Silty coarse SAND with minor gravel.

GRAVEL

Dark grey, GRAVEL with minor silt/clay lenses.
Gravel is angular to subrounded limestone and
calcite. Wet.

10—

0.0-8.7mbgl: No evidence of contamination

8.7mbgl: EOH in native material

'K 4.2mbgl: water strike

'K 4.9mbgl: water strike

fCover

Bl
Ll
V‘IBentonite (0.0-2.0mbgl)

Screen (2.2-7.2mbgl)
Pea gravel (2.0-7.2mbgl)

ARARRRARARKARARRARRRARARIRRRARRARRRARE RN RN

P

L)
»id
L]

\\.

€4 Bentonite (7.2-8.7mbgl)

Drill Date: 07.12.12

Drill Method: Inspection pit (0.0-1.2mbgl), Air rotary (1.2-8.7mbgl)
Drilled By: Causeway Geotechnical

Logged By: JA
Checked By: CC

Reference Datum: GL
Elevation: 0

Easting: 0

Northing: 0

Water Strike: 4.2, 4.9 mbgl
Strike: Z Level: !

Revision:  Final Page: 1of 1

DISCLAIMER: This log is for environmental purposes only.



BOREHOLE LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd

Project Number: E0937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

BOREHOLE NO: MW 6

SUBSURFACE CONDITIONS SAMPLE
INSTALLATION DETAILS
Depth | oy ppoL DESCRIPTION COMMENTS WATER | Depth | PID
(mbgl) (mbgl) (mbgl) | (ppm) 5
-
O 8
MADE GROUND ! ] e
1 Dark brown, gravelly CLAY, with cobbles and o
boulders. Fragments of lignite-like and charcoal = /
T material, roots, brick and rare pieces of plastic and ‘f
| ceramics. Moist. o /'/
15}
z ]
1 =)
1— E [
g 2
MADE GROUND /_/
-1 Dark brown, slightly silty, gravelly CLAY with few
brick fragments. Moist. /
- j
MADE GROUND /
-1 Dark brown, slightly silty, gravelly CLAY. Moist.
- MADE GROUND //
Dark brown, slightly gravelly CLAY with medium /
— brown clay inclusions. Moist.
3— MADE GROUND /'/
Inferred limestone boulder with minor clay. Dry. /
- MADE GROUND )
Grey-brown, sandy GRAVEL with minor silt/clay. /
4 Fragments of glass and plastic . Dry.
- MADE GROUND 7
Fragments of concrete, clear plastic and trace /
1 brick fragments in a minor silty sandy and gravel
matrix. /-/
s ///
| 7
— £
// p
©
- )
/I
Jwie e SAND Y
Light brown to grey, slightly silty, gravelly SAND. / z
Damp. g
/'/ 3
0
@ 4
>
()
: L]
% L]
? L]
g’ L]
s -
~ L]
- ¥
—j SILT *
_d Brown, slightly gravelly, slightly sandy SILT. Wet. *
o] - =
j=2)
| . a
. | B5
o £ 9
o] ol R
- o o<
- n —
i | oe g
o] - uC) g
= - Q0 «©
" * 8 g
: -
- N .
9 K -
o] -
== -
" *
: -
== -
Moz N GRAVEL
10— & = & Coarse GRAVEL of subrounded to subangular

Drill Date: 10.12.12

Drill Method: Inspection pit (0.0-1.2mbgl), Air rotary (1.2-14mbgl)
Drilled By: Causeway Geotechnical

Logged By: JA
Checked By: CC

Reference Datum: GL
Elevation: 0

Easting: 0

Northing: 0

Water Strike: 1.2, 7.2, 10.2
Strike: Z Level: !

Revision:  Final Page: 1 of 2

DISCLAIMER: This log is for environmental purposes only.



BOREHOLE LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd

Project Number: E0937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

BOREHOLE NO: MW 6

SUBSURFACE CONDITIONS SAMPLE
INSTALLATION DETAILS
Depth | gypmpoL DESCRIPTION COMMENTS WATERD | Depth | PID
(mbgl) (mbgl)g (mbgl) | (ppm)
S
—
¥

SAND and GRAVEL
Grey-brown, clayey/silty, sandy, medium to
coarse, GRAVEL

CLAY

Soft, dark brown, slightly sandy (fine), gravelly,
CLAY. Gravel is sub-angular to sub-rounded
limestone and mudstone. Wet.

20—

GRAVEL
Dark brown, clayey coarse GRAVEL of angular
limestone.

CLAY
Dark brown to grey, gravelly CLAY.

14mbgl: EOH in native material

N

Bentonite (9.8-14mbgl)

N

Drill Date: 10.12.12

Drill Method: Inspection pit (0.0-1.2mbgl), Air rotary (1.2-14mbgl)
Drilled By: Causeway Geotechnical

Logged By: JA
Checked By: CC

Reference Datum: GL
Elevation: 0

Easting: 0

Northing: 0

Water Strike: 1.2, 7.2, 10.2
Strike: Z Level: !

Revision:  Final Page: 1 of 2

DISCLAIMER: This log is for environmental purposes only.




TRIAL PIT LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd.

Project Number: EO937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

TRIAL PIT NO: TPO1

SUBSURFACE CONDITIONS SAMPLE
Depth | oy \oL DESCRIPTION COMMENTS WATER Depth PID
(mbgl) (mbgl) (mbgl) (ppm)
0 0.0-0.8mbgl: S lastic
MADE GROUND mog Some piast
Dark brown, sandy gravelly CLAY with many
roolets, some plastic, wrappers and bottles.
Damp.
MADE GROUND
Light brown, slightly sandy, slightly gravelly CLAY
1 with rare cobbles. Rare plastic. Damp.
. 0.6 0
0.8-1.6mbgl: Some peat moss, plastic, brick,
MADE GROUND ) timber and tyre.
Dark brown, sandy, gravelly CLAY with some
cobbles. Rare inclusions of soft brown peat moss
1— and orange/black flecks. Minor plastic, brick, 1-1.2 0
timber and one tyre.
TOPSOIL 1.6-1.85mbgl: Likely former ground level
Dark brown, slightly sandy CLAY with many
rootlets. Dry to damp.
SAND 1.8 0
Light brown/grey, slightly silty, gravelly SAND. o
Moist. =
SAND 2
Moist to wet, light brown, very gravelly SAND with %
many subangular to round limestone and =
sandstone cobbles and boulders. Moist to wet. B
Qo
£
<
o
¥
2.6mbgl: EOH due to collapse.
3—
4—
5—
Excavation Date: 04.12.12 Reference Datum: Water Strike: 2.4mbgl
Excavation Method: Tracked excavator (rubber) ion: 0 oo .
Excavated By: Causeway Geotechnics Elevation: Strike: Level: ¥
. Easting: 0
Logged By: CC o Revision:  FINAL Page 1 of 1
Checked By: CC Northing: 0

DISCLAIMER: This log is for environmental purposes only.




TRIAL PIT LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd.

Project Number: EO937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

TRIAL PIT NO: TP02

SUBSURFACE CONDITIONS SAMPLE
Depth | gvygoL DESCRIPTION COMMENTS WATER Depth PID
(mbgl) (mbgl) (mbgl) (ppm)
0
MADE GROUND
Soft, brown slightly sandy CLAY with rare gravel
and rootlets. Damp.
MADE GROUND
Soft, brown, silghtly sandy, slightly gravelly CLAY
with rare pockets of soft, orange/grey, gravelly,
T sandy SILT, occasional rootlets. Damp. 0.5-4.05mbgl: Waste: Mixed
municipal/domestic and C&D waste
MADE GROUND/WASTE
1 Black ashy material with some concrete, cobbles, 0.5-1.0mbgl: Waste: Soil matrix 40%, plastic
plastic, metal springs and timber, twigs and 30%, timber 20%, metal <5% and paper <5%
corregated cardboard in a clay matrix. (dated c. 1986).
1
MADE GROUND/WASTE
Domestic. Bags of refuse, black degraded waste
in a sandy matirx, Dry.
. 1.2 0
1.5-3.9mbgl: Waste: Soil matrix 40%, plastic
20%, rubber 10%, timber 10%, concrete 5%
— MADE GROUND/WASTE ey Lo ' Eo, !
Mixed domestic and C&D waste. Plastic, foam fabric 5%, metal 5% and glass 5%.
packing, rare metal, glass, timber, bricks and
concrete, metal and rubber tyre. Minor fabric.
7 Decomposed waste in a black ashy, sandy
matrix. Damp becoming wet.
2—
2.9-3.0 0
3—
3.5mbgl: Becoming wet.
-4 Q
®
<
Q
@
Qo
7] =)
Qo
5
MADE GROUND/WASTE <
4— Greyl/black, sandy CLAY/SILT with some plastic, ¥ 4.0 0
glass and timber. Few cobbles. Wet. 4.05mbgl: EOH in made ground due to collapse
5—
Excavation Date: 04.12.12 Reference Datum: Water Strike:
Excavation Method: Tracked excavator (Rubber) ion: 0 oo .
Excavated By: Causeway Geotechnics Elevation: Strike: Level: ¥
. Easting: 0
Logged By: CC o Revision:  FINAL Page 1 of 1
Checked By: CC Northing: 0

DISCLAIMER: This log is for environmental purposes only.




TRIAL PIT LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd.

Project Number: EO937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

TRIAL PIT NO: TP0O3

SUBSURFACE CONDITIONS SAMPLE
Depth | gvygoL DESCRIPTION COMMENTS WATER Depth PID
(mbgl) (mbgl) (mbgl) (ppm)
0
MADE GROUND
Soft, brown, slightly sandy CLAY with rare gravel
and rootlets. Some orange/black flecks. Damp.
MADE GROUND 0.4-0.8mbgl: Some timber, plastic and metal
Compacted black, slightly clayey, GRAVEL and
cobble. Some timber, plastic and rare metal
1 (<5%).
0.8-2.5mbgl: Waste: Mixed icipal and
MADE GROUND/WASTE e e ed munictpatan
Black, gravelly, slightly sandy, CLAY/SILT matrix
with decomposing domestic and municipal/C&D
17 waste of timber, tyres, plastic, fabric, full paint 0.8-1.7mbgl:Waste: Soil matrix 40%, plastic
tins, wavin pipe and containers. 30%, timber 10%, fabric 5%, rubber 5%, metal
5%
° 1.15 0
MADE GROUND/WASTE #;tn;gg:: Seepage of yellow liquid from waste
— Waste of bags, fabric, bundles of bottle seals,
metal and paper. 1.85-1.95 0
2 1.7-2.5mbgl: Waste: plastic 40%, paper 20%,
fabric 15%, metal 5%
2.5mbgl: EOH due to obstruction
3—
4—
5—
Excavation Date: 04.12.12 Reference Datum: Water Strike:
Excavation Method: Tracked excavator (Rubber) ion: 0 oo .
Excavated By: Causeway Geotechnics Elevation: Strike: Level: ¥
. Easting: 0
Logged By: CC o Revision:  FINAL Page 1 of 1
Checked By: CC Northing: 0

DISCLAIMER: This log is for environmental purposes only.




AR

2B Richview Office Park,

TRIAL PIT LOG
Dublin 14
MALONE O’'REGAN
ENVIRONMENTAL SERVICES Ltd.
Project Number: EO937 Client: South Dublin County Council
TRIAL PIT NO: TP04
Project Title: Waterstown Landfill Site Location: Palmerstown, Co. Dublin
SUBSURFACE CONDITIONS SAMPLE
Depth | gvygoL DESCRIPTION COMMENTS WATER Depth PID
(mbgl) (mbgl) (mbgl) (ppm)
0 MADE GROUND 0.0-0.5mbgl: No evidence of contamination
Soft, brown slightly sandy, slightly gravelly CLAY
with rootlets. Some orange/black flecks. Damp.
MADE GROUND
1 Firm, dark brown to black, slightly sandy, gravelly,
CLAY/SILT with some limestone cobbles, brick
and concrete. 0.7-2.05mbgl: Mixed municipal and C&D
o 2 : o o
| MADE GROUND/WASTE \év[)}anstgelézzllanrlwdatnr:éf; gn[,)/nplastlc 40%, timber
Brown/black, soft slightly sandy and gravelly !
CLAY matrix with some glass, metal, brick,
timber, plastic sheeting, pipe. Some bundles of
17 cardboard, plastic bags and perspex sheeting.
1.45-1.55 0
2—
2.05-2.3mbgl: Waste: Mostly C&D waste
MADE GROUND/WASTE 9 Y
Mixed waste of concrete blocks, timber, some
1 paper and plastic.
2.3-2.65mbgl: Waste: Municipal t
MADE GROUND/WASTE mbgl: Waste: Mlnicipal waste
-1 Black matrix of degraded material. Some
shredded plastics. Damp.
. 2.6-2.65 0
2.65mbgl: EOH due to obstruction
3—
4—
5—
Excavation Date: 04.12.12 Reference Datum: Water Strike:
Excavation Method: Tracked excavator (Rubber) ion: 0 oo .
Excavated By: Causeway Geotechnics Elevation: Strike: Level: ¥
. Easting: 0
Logged By: CC o Revision:  FINAL Page 1 of 1
Checked By: CC Northing: 0
DISCLAIMER: This log is for environmental purposes only.




TRIAL PIT LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd.

Project Number: EO937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

TRIAL PIT NO: TP05

SUBSURFACE CONDITIONS SAMPLE
Depth | gvygoL DESCRIPTION COMMENTS WATER Depth PID
(mbgl) (mbgl) (mbgl) (ppm)
0
MADE GROUND
Soft and brown slightly sandy, slightly gravelly
CLAY. Dry.
MADE GROUND
Firm, brown, slightly gravelly, sandy CLAY with
T some limestone gravel, cobbles, some concrete
and rare glass. Dry.
0.9-3.0mbgl: Waste: Mixed municipal and C&D
MADE GROUND/WASTE waate 8 P
1— Black/grey, slightly gravelly, sandy CLAY/SILT
matrix. Plastic sheeting, cartons, plastic discs,
stained timber, black plastic sacks, glass bottles 0.9-1.2mbgl: Waste: Matrix 70%, metal 10%, ]
and rare metal. Dry. plastic 10%, paper 5% and timber 5% ks
< 1.2 0
MADE GROUND/WASTE E
Black matrix of sandy CLAY with plastic, paper 1.2-2.2mbgl: Waste: Matrix 40%, plastic 30%, o 13 0
i and some rope. Rare metal, glass, timber. paper 10%, glass/metal 10%, timber/rope 10% .é’
n
1
—
1.55mbgl: leachate, black, no sheen ¥
2—
2.2-3.0mbgl: Mixed domestic and municipal
MADE GROU.NDNVASTE . waste. Dated from newspaper 15th June
Matrix of grey slightly sandy CLAY/SILT with 1987
plastic sacks of refuse, fabric and some metal. :
. Some foam cushions and newspapers.
Occasional boulders, cable and timber. .
2.2-3.0mbgl: Waste: Refuse bags (mixed
degraded) 50%, matrix 20%, fabric 20%,
N plastic/metal 5%, timber/foam 5%
3 3.0mbgl: EOH due to obstruction
4—
5—
Excavation Date: 05.12.12 Reference Datum: Water Strike:
Excavation Method: Tracked excavator (Rubber) ion: 0 oo .
Excavated By: Causeway Geotechnics Elevation: Strike: Level: ¥
. Easting: 0
Logged By: CC o Revision:  FINAL Page 1 of 1
Checked By: CC Northing: 0

DISCLAIMER: This log is for environmental purposes only.




TRIAL PIT LOG

2B Richview Office Park,
Clonskeagh,
Dublin 14

MALONE O’'REGAN

ENVIRONMENTAL SERVICES Ltd.

Project Number: EO937

Client: South Dublin County Council

Project Title: Waterstown Landfill

Site Location: Palmerstown, Co. Dublin

TRIAL PIT NO: TP0O6

SUBSURFACE CONDITIONS SAMPLE
Depth | gvygoL DESCRIPTION COMMENTS WATER Depth PID
(mbgl) (mbgl) (mbgl) (ppm)
0
MADE GROUND
Soft to firm, brown slightly gravelly, sandy CLAY
with rootlets, rare orange flecks. Dry.
MADE GROUND
-1 Firm brown, slightly sandy and gravelly CLAY with
angular to subrounded limestone cobbles. Rare
brick, roots, branches and timber. Dry to damp.
MADE GROUND
Stiff, brown, slightly sandy, gravelly CLAY with
many cobbles and some boulders. Rare
1— fragments of brick and timber. Some cobble size
pockets of black sandy clay. Dry to damp.
. 1.6-1.65 0
2—
MADE GROUND
Soft, grey-brown, slightly sandy, SILT/CLAY with
some gravel and cobbles. Some pockets of black
T sandy SILT. Some gravels, cobbles and boulders
of calp limestone. Damp to moist.
3—
3.5-4.0mbgl: Waste: Mixed icipal/C&D
MADE GROUND/WASTE e g Yaste: Mixed municipa
-1 Soft, black-brown, slightly silty CLAY with gravel
and some cobbles. Rare plastic bags and timber.
Rare metal, brick, glass and concrete. Some 3.7-3.75 0
pockets of black silty material. Moist.
1 3.9-4.0mbgl: Large boulders of concrete and
limestone
4 4.0mbgl: EOH due to obstruction
5—
Excavation Date: 05.12.12 Reference Datum: Water Strike:
Excavation Method: Tracked excavator (Rubber) ion: 0 oo .
Excavated By: Causeway Geotechnics Elevation: Strike: Level: ¥
. Easting: 0
Logged By: CC o Revision:  FINAL Page 1 of 1
Checked By: CC Northing: 0

DISCLAIMER: This log is for environmental purposes only.







CHAIN OF CUSTODY
CLIENT: If Electronic File Required SAMPLER:
please select file format
ADDRESS: below MOBILE:
EQUIS EMAIL REPORT TO:
PROJECT MANAGER (PM): CROSSTAB cc REPORT TO:
MOBILE: CLIENT INVOICE TO: (if different to report)
PROJECT ID: AGS (please also fill in QUOTE NUMBER: P.O No: ARt
AGS SAMP_TYPE & Chain of Custody sheet page .......... Of acsceennrs
SITE: SAMP_REF below) ANALYSIS REQUIRED including SUITE names
TURNAROUND - please tick All waters - tick for [FOR LABORATORY USE ONLY SOILS Hie Ie MOENT> dugdiiadiion
Samples.to'be Asbestos samples predominantly made up of sand,
10 DAY 4 DAY Other tested shaken or |AVERAGE COOL BOX TEMP.(if required): risk loam and clay (no other matrices). Please
" settled request an MCERTS report if required.
DDkt S SAMEEERECIERTCONDITION: WATERS - we are accredited for surface
MATRIX:- S=Soil, GW=GroundWater, SW=SurfaceWater, L/E=Leachate/Effluent, OW=0therWater, P=Product/Oil) = and groundwaters (leachates and effluents
) = I are accredited for some tests, please see
Sample ID Shaken | settea| SVSN]  Date ] el Lt Bl B g UKAS schedule). Please tick whether
CUSSISRation analysis is required on settled or shaken
RELINQUISHED BY: g RECIEVED BY: METHOD of SHIPMENT
Name: Date: Name: Date: Consignment note No:
Of: Time: Of: { Time: Courier Company:

Health & Safety instructions including known hazards (eg suspected asbestos). Please let us know if samples are heavily contaminated, High PAHs expected, provide PID readings if available

Jones Environmental Forensics Ltd.
Unit 3 Deeside Point, Zone 3 Deeside Industrial Park, Deeside, CH5 2UA  Tel: 0044 1244 833 780 JEL 4 2 8 1 1



CHAIN OF CUSTODY

If Electronic File Required

|
| CLIENT: SAMPLER:
| please select file format
ADDRESS: below MOBILE:
- EQUIS EMAIL REPORT TO:
PROJECT MANAGER (PM): o= by CROSSTAB cc REPORT TO:
MOBILE: t CLIENT INVOICE TO: (if different to report)
JECTID: o AGS (please also il ; .0 No: ‘ . ;
i . > AGS%’:;IT’E_:'YSEEI 8:” QUOIE HEMBER 2l Chain of Custody sheet page .......... of v
SITE; SAMP_REF below) ANALYSIS REQUIRED including SUITE names
TURNAROUND - please tick All waters - tick for [FOR LABORATORY USE ONLY sulsiat MCERTS AGcisSlind KO0
samples to be Asbestos samples predominantly made up of sand,
10 DAY 4 DAY Other tested shaken or JAVERAGE COOL BOX TEMP.(if required): risk loam and clay (no other matrices). Please
5 DAY DAY settled request an MCERTS report if required.
G0 SAMELE RECIERT CONDITION: WATERS - we are accredited for surface
MATRIX:- S=Soil, GW=GroundWater, SW=SurfaceWater, L/E=Leachate/Effluent, OW=0therWater, P=Product/Oil) = and groundwaters (leachates and effluents
: Z|18|68 are accredited for some tests, please see
Sample ID Shaken | Settled Z‘é;’éﬁ\/’; Date Time E:\;’p:h i Pr"?se”' =B UKAS schedule). Please tick whether
y SHesnaen analysis is required on settled or shaken
il “ 73 v
TN
RELINQUISHED BY: RECIEVED BY: METHOD of SHIPMENT
Name: Date: - Name: Date: Consignment note No:
Of: Time: Of: Time: Courier Company:

Health & Safety instructions including known hazards (eg suspected asbestos). Please let us know if samples are heavily contaminated, High PAHs expected, provide PID readings if available

Jones Environmental Forensics Ltd.

Unit 3 Deeside Point, Zone 3 Deeside Industrial Park, Deeside, CH5 2UA  Tel: 0044 1244 833 780

JEL 42812




Jones Environmental Laboratory

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park

Deeside
CH5 2UA
Malone O'Regan
2b Richview Office ParkO Tel: +44 (0) 1244 833780
Clonskeagh( )
Dublin 140 Fax: +44 (0) 1244 833781
IrelandO
SN2
i:i\\\:///’z_
NS
Zmma
No.4225
Attention : Eleanor Burke
Date : 21st December, 2012
Your reference : E0937
Qur reference : Test Report 12/9568 Batch 1
Location : Dublin
Date samples received : 6th December, 2012
Status : Final report
Issue : 1

Eleven samples were received for analysis on 6th December, 2012. Please find attached our Test Report which should be read with notes at the
end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all
results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.
g

Where Waste Acceptance Criteria Suite (EC Decision of 19 December 2002 (2003/33/EC)) has been requested, all analyses have been performed
using the relevant EN methods where they exist.

Compiled By:
Bruce Leslie Bob Millward B.Sc
Project Co-ordinator Principal Chemist

Please include all sections of this report if it is reproduced
QF-PM3.1.1v13 All solid results are expressed on a dry weight basis unless stated otherwise. 10f10



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Solid
Reference: E0937
Location: Dublin Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Eleanor Burke
JE Job No.: 12/9568

J E Sample No. 13-15 23-25 29-31

Sample ID] TP2 2.9-3.0M| TP3 1.15M | TP4 1.45-1.55M
Depth)  2.9-3.0 115 1.45-1.55 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VT
Sample Date| 04/12/2012| 04/12/2012| 04/12/2012
Sample Type Soil Soil Soil

Batch Number 1 1 1 Lob Unit M?\‘tgod

Date of Receipt] 06/12/2012| 06/12/2012 | 06/12/2012 '
PAH MS
Naphthalene * 0.23 0.49 <0.40 <0.04 mglkg | TM4/PM8
Acenaphthylene <0.03 0.17 <0.30 <0.03 mgkg | TM4/PM8
Acenaphthene # 0.23 0.34 <0.50 <0.05 mg/kg TM4/PM8
Fluorene 0.23 0.34 <0.40 <0.04 mgikg | TM4/PM8
Phenanthrene * 1.45 2.01 <0.30 <0.03 mg/kg TM4/PM8
Anthracene * 0.23 0.61 <0.40 <0.04 mgl/kg TM4/PM8
Fluoranthene * 114 3.32 <0.30 <0.03 mg/kg TM4/PM8
Pyrene # 0.74 2.86 3.18 <0.03 mgl/kg TM4/PM8
Benzo(a)anthracene # 0.32 1.68 <0.60 <0.06 mg/kg TM4/PM8
Chrysene # 0.20 1.80 0.33 <0.02 mg/kg TM4/PM8
Benzo(bK)fluoranthene * 0.40 2.98 <0.70 <0.07 malkg | T™M4/PM8
Benzo(a)pyrene # 0.25 1.52 <0.40 <0.04 mgl/kg TM4/PM8
Indeno(123cd)pyrene # 0.12 0.96 <0.40 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene # <0.04 0.16 <0.40 <0.04 mgl/kg TM4/PM8
Benzo(ghi)perylene # 0.13 0.94 <0.40 <0.04 mg/kg TM4/PM8
Coronene <0.04 0.09 <0.40 <0.04 mg/kg TM4/PM8
PAH 6 Total # 2.04 9.72 <2.20 <0.22 mg/kg TM4/PM8
PAH 17 Total 5.67 20.27 <6.40 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene 0.29 2.15 <0.50 <0.05 mg/kg TM4/PM8
Benzo(k)fluoranthene 0.11 0.83 <0.20 <0.02 mag/kg TM4/PM8
PAH Surrogate % Recovery 100 104 91 <0 % TM4/PM8
Mineral Oil (C8-C40) 183 571 7065 <30 mg/kg | TM5/PM16
mTBE * <5 <5 <5 <5 ughkg | TM3LPMLZ)
Benzene * <5 18 <5 <5 uglkg | TM31/PM12
Toluene * 7 66 9 <5 ug/kg TM31/PM12
Ethylbenzene * 39 107 11 <5 uglkg | TM31/PM12
mip-Xylene * 135 275 8 <5 uglkg [TM31/PM12
o-Xylene 15 95 28 <5 uglkg | TM31/PM12
pce28” 20 <5 <5 <5 ugkg | TM17/PM8
pces2” <5 <5 <5 <5 ugkg | TM17/PM8
pcs 101" <5 <5 <5 <5 ugkg | TM17/PM8
pcB 118" <5 <5 <5 <5 ugkg | TM17/PM8
pce 138 * <5 <5 <5 <5 ugkg | TM17/PM8
pcB 153" <5 <5 <5 <5 ugkg | TM17/PM8
pCB 180 " <5 <5 <5 <5 ugkg | TM17/PM8
Total 7 PCBs <35 <35 <35 <35 ughkg | T™M17/PMB
Mass of raw test portion 0.0968 - 0.1055 kg NONE/PM17|
Mass of dried test portion 0.09 - 0.09 kg NONE/PM17

Please include all sections of this report if it is reproduced

QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 20f10



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Solid
Reference: E0937
Location: Dublin Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Eleanor Burke
JE Job No.: 12/9568
J E Sample No.|] 13-15 23-25 29-31
Sample ID| TP22.9-3.0M| TP3 1.15M | TP4 1.45-1.55M
Depth|  2.9-3.0 115 1.45-1.55 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT VIT VIT
Sample Date| 04/12/2012 | 04/12/2012 | 04/12/2012
Sample Type Soil Soil Soil
Batch Number 1 1 1 Lob Units M":‘\IZOd
Date of Receipt| 06/12/2012 | 06/12/2012 | 06/12/2012 '

% Dry Matter 105°C 93.5 88.3 85.7 <0.1 % NONE/PM4|
Total Organic Carbon # 16 24 129 <0.2 % TM21/PM24
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 30f10




Jones Environmental Laboratory

Client Name: Malone O'Regan Report : NRA Leachate
Reference: E0937
Location: Dublin Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Eleanor Burke
JE Job No.: 12/9568
J E Sample No. 23-25
Sample ID] TP3 1.15M
Depth 1.15
P Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VT
Sample Date| 04/12/2012
Sample Type Soil
Batch Number 1 Method
LoD Units ©
Date of Receipt] 06/12/2012 -
Dissolved Antimony <2 <2 ug/l TM30/PM14
Dissolved Arsenic <25 <25 ug/l TM30/PM14|
Dissolved Barium 109 <3 ug/l TM30/PM14
Dissolved Cadmium <0.5 <0.5 ug/l TM30/PM14
Dissolved Chromium <15 <15 ug/l TM30/PM14|
Dissolved Copper <7 <7 ug/l TM30/PM14
Dissolved Lead <5 <5 ug/l TM30/PM14
Dissolved Molybdenum 10 <2 ug/l TM30/PM14
Dissolved Nickel 2 <2 ug/l TM30/PM14
Dissolved Selenium <3 <3 ug/l TM30/PM14
Dissolved Zinc <3 <3 ug/l TM30/PM14
Mercury Dissolved by CVAF 0.05 <0.01 ug/l TM61/PM38
Phenol <0.01 <0.01 mg/l TM26/PMO
Fluoride <0.3 <0.3 mg/l TM27/PMO
Chloride 25 <0.3 mg/l TM27/PMO
Sulphate 139.12 <0.05 mg/l TM27/PMO
Dissolved Organic Carbon 15 <2 mg/l TM60/PMO
Total Dissolved Solids 372 <35 mg/l TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 40f 10



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : CEN 10:1 1 Batch
Reference: E0937
Location: Dublin Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Eleanor Burke
JE Job No.: 12/9568
J E Sample No. 13-15 29-31

Sample ID| TP2 2.9-3.0M| TP4 1.45-1.55M

Depth] 29-30 | 1.45-1.55 Please see attached notes for all

COC No / misc abbreviations and acronyms

Containers VIT VIT

Sample Date| 04/12/2012| 04/12/2012

Sample Type Soil Soil
Batch Number 1 1 Lop Units ""?\“20“
Date of Receipt] 06/12/2012 | 06/12/2012 '
Dissolved Antimony (A10) # <0.02 <0.02 <0.02 mg/kg | TM30/PM17
Dissolved Arsenic (A10) * <0.025 <0.025 <0.025 mglkg | TM30/PM17
Dissolved Barium (A10) # 1.00 0.31 <0.03 mg/kg [ TM30/PM17
Dissolved Cadmium (A10) * <0.005 <0.005 <0.005 mglkg | TM30/PM17
Dissolved Chromium (A10) # <0.015 <0.015 <0.015 mg/kg | TM30/PM17,
Dissolved Copper (A10) # <0.07 <0.07 <0.07 mg/kg | TM30/PM17
Dissolved Lead (A10) # 0.05 <0.05 <0.05 mg/kg [ TM30/PM17
Dissolved Molybdenum (a10)* |~ 0.23 0.17 <0.02 mgkg | TM30/PM17,
Dissolved Nickel (A10) # 0.17 <0.02 <0.02 mg/kg [ TM30/PM17
Dissolved Selenium (A10) <0.03 <0.03 <0.03 mglkg | TM30/PM17
Dissolved Zinc (A10) # 0.11 <0.03 <0.03 mg/kg [ TM30/PM17
Mercury Dissolved by CVAF # 0.0001 0.0001 <0.0001 mg/kg | TM61/PM38|
Fluoride <3 <3 <3 mg/kg | TM27/PMO
Chloride 118 29 <3 mg/kg TM27/PMO
Sulphate 7409.1 560.7 <0.5 mg/kg TM27/PMO
Mass of raw test portion 0.0968 0.1055 kg NONE/PM17
Leachant Volume 0.894 0.885 | NONE/PM17
Eluate Volume 0.795 0.79 | NONE/PM17
Dissolved Organic Carbon 190 170 <20 mg/kg | TMB0O/PMO
Phenol Index 37.1 7.6 <0.5 mg/kg | TM101/PMO|
Total Dissolved Solids 10542 1820 <350 mg/kg | TM20/PMO

Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 50f 10



Jones Environmental Laboratory
Murphy Result Report

Mass of sample taken (kg) 0.0968 Dry Matter Content Ratio (%) = 93.5
Mass of dry sample (kg) = 0.09 Leachant Volume (1) 0.894
Particle Size <4mm = >95% Eluate Volume () 0.795
JEFL Job No 12/9568 Landfill Waste Acceptance
Sample No 15 Criteria Limits
Client Sample No TP2 2.9-3.0M
Depth/Other 2.9-3.0
Sample Date 04/12/2012 nert |, | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 1.6 3 5 6
Sum of BTEX (mg/kg) 0.196 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) 183 500 - -
PAH Sum of 6 (mg/kg) 2.04 - - -
PAH Sum of 17 (mg/kg) 5.67 100 - -

C(l)?;cln Limit valugs for com.pliance
s

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 1.00 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury 0.0001 0.01 0.2 2
Molybdenum 0.23 0.5 10 30
Nickel 0.17 0.4 10 40
Lead 0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.11 4 50 200
Chloride 118 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 7409.1 1000 20000 50000
Total Dissolved Solids 10542 4000 60000 100000
Phenols Monohydric 37.1 1 - -
Dissolved Organic Carbon 190 500 800 1000

Please include all sections of this report if it is reproduced
QF-PM3.1.18 v1 All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 10



Jones Environmental Laboratory

Murphy Result Report

Mass of sample taken (kg) 0.1055 Dry Matter Content Ratio (%) = 85.7
Mass of dry sample (kg) = 0.09 Leachant Volume (I) 0.885
Particle Size <4mm = >95% Eluate Volume (1) 0.79
JEFL Job No 12/9568 Landfill Waste Acceptance
Sample No 31 Criteria Limits
Client Sample No TP4 1.45-1.55M
Depth/Other 1.45-1.55
Sample Date 04/12/2012 nert |, | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 12.9 5 6
Sum of BTEX (mg/kg) 0.056 - -
Sum of 7 PCBs (mg/kg) <0.035 - -
Mineral Oil (mg/kg) 7065 500 - -
PAH Sum of 6 (mg/kg) <2.20 - - -
PAH Sum of 17 (mg/kg) <6.40 100 - -

C(l)?;cln Limit valugs for com.pliance
s Y

A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 0.31 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury 0.0001 0.01 0.2 2
Molybdenum 0.17 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc <0.03 4 50 200
Chloride 29 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 560.7 1000 20000 50000
Total Dissolved Solids 1820 4000 60000 100000
Phenols Monohydric 7.6 1 - -
Dissolved Organic Carbon 170 500 800 1000

Please include all sections of this report if it is reproduced

QF-PM3.1.18 v1 All solid results are expressed on a dry weight basis unless stated otherwise. 70of 10



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
JE Job No.: 12/9568

SOILS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

UKAS accreditation applies to surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

NOTE

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v23 All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 10



JE Job No.:

12/9568

ABBREVIATIONS and ACRONYMS USED

# UKAS accredited.
Indicates analyte found in associated method blank.

DR Dilution required.

M MCERTS accredited.

NA Not applicable
NAD No Asbestos Detected.

ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible

SS Calibrated against a single substance.

SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.

W Results expressed on as received basis.

+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.

* Analysis subcontracted to a Jones Environmental approved laboratory.

CO Suspected carry over
NFD No Fibres Detected

QF-PM 3.1.9v23

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Method Code Appendix

JE Job No 12/9568
Prep Method MCERTS| Analysis done on As Solid Results
Test Method No. Description No. (if Description UKAS (soils Received (AR) or Air expressed on
appropriate) only) Dried (AD) Dry/Wet basis
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction AR DRY
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction Yes AR DRY
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction AR
T™M5 EPH by GC-FID, modified USEPA 8015 PM16 Aliphatic/Aromatic fractionation AR DRY
T™17 PCB 7 Congeners and WHO 12 PCBs by GC-MS PM8 End Over End extraction Yes AR DRY
T™M20 TDS, TSS and TS - gravimetric PMO No Preparation AR DRY
T™M20 TDS, TSS and TS - gravimetric PMO No Preparation AR WET
T™21 TOC and TC by Combustion PM24 Eltra preparation Yes AD DRY
T™M26 Phenols by HPLC PMO No Preparation AR WET
T™27 S04,CI,NO3,NO2,F,PO4 by Dionex PMO No Preparation AR DRY
T™27 S04,CI,NO3,NO2,F,PO4 by Dionex PMO No Preparation AR WET
TM30 Metals by ICP-OES PM14 Metals by ICP (Waters) AR WET
TM30 Metals by ICP-OES PM17 CEN PR12457-2 10:1 1 batch leach Yes AR DRY
TM31 BTEX/MTBE by GC-FID, modified USEPA 8015 PM12 GRO GC-FID AR DRY
TM31 BTEX/MTBE by GC-FID, modified USEPA 8015 PM12 GRO GC-FID Yes AR DRY
TM60 TOC/DOC by NDIR PMO No Preparation AR DRY
TM60 TOC/DOC by NDIR PMO No Preparation AR WET
TM61 Mercury - low level CVAF PM38 Mercury CVAF Yes AR DRY
TM61 Mercury - low level CVAF PM38 Mercury CVAF AR WET
TM101 Phenol Index 4-aminoantipyrine spectrophotometric PMO No Preparation AR DRY
NONE No Method Code PM17 CEN PR12457-2 10:1 1 batch leach
NONE No Method Code PM17 CEN PR12457-2 10:1 1 batch leach AR
NONE No Method Code PM4 Moisture Content AR
QF-PM 3.1.10v11 Please include all sections of this report if it is reproduced 10 of 10



Jones Environmental Laboratory

Malone O'Regan

2b Richview Office ParkO
Clonskeagh(

Dublin 140

IrelandO

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

Tel: +44 (0) 1244 833780
Fax: +44 (0) 1244 833781

e,

V2
R

{

ay
“hj

Q

AT
KA

No.4225

Eleanor Burke

19th December, 2012
E0937

Test Report 12/9571 Batch 1
Waterstown

6th December, 2012

Final report

1

Four samples were received for analysis on 6th December, 2012. Please find attached our Test Report which should be read with notes at the end

of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all results
relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Compiled By:

Bruce Leslie
Project Co-ordinator

QF-PM 3.1.1v13

Bob Millward B.Sc
Principal Chemist

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Solid
Reference: E0937
Location: Waterstown Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Eleanor Burke
JE Job No.: 12/9571
J E Sample No. 1-3
Sample ID} TP5 1.2-1.3
Depth|  1.2-1.3 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VIT
Sample Date| 05/12/2012
Sample Type Soil
Batch Number 1 Lop Units M?\‘tgod
Date of Receipt| 06/12/2012 '
PAH MS
Naphthalene # 0.08 <0.04 ma/kg TM4/PM8
Acenaphthylene <0.03 <0.03 mg/kg TM4/PM8
Acenaphthene # <0.05 <0.05 mg/kg TM4/PM8
Fluorene 0.08 <0.04 mgikg | TM4/PM8
Phenanthrene * 0.30 <0.03 mg/kg TM4/PM8
Anthracene * 0.05 <0.04 mgl/kg TM4/PM8
Fluoranthene * 0.40 <0.03 mg/kg TM4/PM8
Pyrene * 0.32 <0.03 mglkg | TM4/PM8
Benzo(a)anthracene # 0.20 <0.06 ma/kg TM4/PM8
Chrysene# 0.22 <0.02 mg/kg TM4/PM8
Benzo(bk)fluoranthene # 0.39 <0.07 ma/kg TM4/PM8
Benzo(a)pyrene # 0.17 <0.04 mgl/kg TM4/PM8
Indeno(123cd)pyrene # 0.15 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene # <0.04 <0.04 mgl/kg TM4/PM8
Benzo(ghi)perylene # 0.16 <0.04 mg/kg TM4/PM8
Coronene <0.04 <0.04 mg/kg TM4/PM8
PAH 6 Total 1.27 <0.22 mg/kg | TM4/PM8
PAH 17 Total 2.52 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene 0.28 <0.05 ma/kg TM4/PM8
Benzo(k)fluoranthene 0.11 <0.02 mag/kg TM4/PM8
PAH Surrogate % Recovery 98 <0 % TM4/PM8
Mineral Oil (C8-C40) 331 <30 mg/kg | TM5/PM16
MTBE <5 <5 ugkg | TM3LPM12
Benzene <5 <5 ugkg |TM3LPMI2
Toluene * 11 <5 uglkg |TM31/PM12
Ethylbenzene * 11 <5 ughkg  |TM3LPMILZ
mip-Xylene * 22 <5 ugkg |TM31/PMI12
o-Xylene * 13 <5 ughkg  |T™M3LPMILZ
pce28” 9 <5 ugkg | TM17/PM8
pcB52* <5 <5 ughkg | TM17/PM8
pcs 101" <5 <5 ugkg | TM17/PM8
pcB 118" <5 <5 ughkg | TM17/PM8
pce 138 * <5 <5 ugkg | TM17/PM8
pCB 153" <5 <5 ughkg | TM17/PM8
pCB 180 " <5 <5 ugkg | TM17/PM8
Total 7 PCBs ¥ <35 <35 ughkg | TM17/PM8
% Dry Matter 105°C 87.0 <0.1 % NONE/PM4|
Total Organic Carbon # 2.4 <0.2 % TM21/PM24
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 20f6



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : NRA Leachate
Reference: E0937
Location: Waterstown Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Eleanor Burke
JE Job No.: 12/9571
J E Sample No. 1-3
Sample ID} TP5 1.2-1.3
Depth] 1.2-1.3
P Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers VT
Sample Date| 05/12/2012
Sample Type Soil
Batch Number 1 Method
LoD Units ©
Date of Receipt] 06/12/2012 -
Dissolved Antimony <2 <2 ug/l TM30/PM14
Dissolved Arsenic <25 <25 ug/l TM30/PM14
Dissolved Barium 63 <3 ug/l TM30/PM14
Dissolved Cadmium <0.5 <0.5 ug/l TM30/PM14
Dissolved Chromium <15 <15 ug/l TM30/PM14|
Dissolved Copper <7 <7 ug/l TM30/PM14
Dissolved Lead <5 <5 ug/l TM30/PM14
Dissolved Molybdenum 13 <2 ug/l TM30/PM14
Dissolved Nickel 3 <2 ug/l TM30/PM14
Dissolved Selenium <3 <3 ug/l TM30/PM14
Dissolved Zinc <3 <3 ug/l TM30/PM14
Mercury Dissolved by CVAF 0.81 <0.01 ug/l TM61/PM38
Phenol <0.01 <0.01 mg/l TM26/PMO
Fluoride 0.5 <0.3 mg/l TM27/PMO
Chloride 0.5 <0.3 mg/l TM27/PMO
Sulphate 4.01 <0.05 mg/l TM27/PMO
Dissolved Organic Carbon 9 <2 mg/l TM60/PMO
Total Dissolved Solids 130 <35 mg/l TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 30of6



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
JE Job No.: 12/9571

SOILS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

UKAS accreditation applies to surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

NOTE

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v23 All solid results are expressed on a dry weight basis unless stated otherwise. 40f6



JE Job No.:

12/9571

ABBREVIATIONS and ACRONYMS USED

# UKAS accredited.
Indicates analyte found in associated method blank.

DR Dilution required.

M MCERTS accredited.

NA Not applicable
NAD No Asbestos Detected.

ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible

SS Calibrated against a single substance.

SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.

W Results expressed on as received basis.

+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.

* Analysis subcontracted to a Jones Environmental approved laboratory.

CO Suspected carry over
NFD No Fibres Detected

QF-PM 3.1.9v23

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Method Code Appendix

JE Job No 12/9571
Prep Method MCERTS| Analysis done on As Solid Results
Test Method No. Description No. (if Description UKAS (soils Received (AR) or Air expressed on
appropriate) only) Dried (AD) Dry/Wet basis
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction AR DRY
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction Yes AR DRY
T™M4 16 PAH by GC-MS, modified USEPA 8270 PM8 End Over End extraction AR
T™M5 EPH by GC-FID, modified USEPA 8015 PM16 Aliphatic/Aromatic fractionation AR DRY
T™17 PCB 7 Congeners and WHO 12 PCBs by GC-MS PM8 End Over End extraction Yes AR DRY
T™M20 TDS, TSS and TS - gravimetric PMO No Preparation AR WET
T™21 TOC and TC by Combustion PM24 Eltra preparation Yes AD DRY
T™M26 Phenols by HPLC PMO No Preparation AR WET
T™27 S04,CI,NO3,NO2,F,PO4 by Dionex PMO No Preparation AR WET
TM30 Metals by ICP-OES PM14 Metals by ICP (Waters) AR WET
TM31 BTEX/MTBE by GC-FID, modified USEPA 8015 PM12 GRO GC-FID AR DRY
TM31 BTEX/MTBE by GC-FID, modified USEPA 8015 PM12 GRO GC-FID Yes AR DRY
TM60 TOC/DOC by NDIR PMO No Preparation AR WET
TM61 Mercury - low level CVAF PM38 Mercury CVAF AR WET
NONE No Method Code PM4 Moisture Content AR
QF-PM 3.1.10v11 Please include all sections of this report if it is reproduced 60of 6






GW Level (maOD)

28

26

24

22

20

18

16

14

12

10

Waterstown Landfill Hydrogeological Assessment
Graph 1: Groundwater Levels: 20th December 2012 to 9th January 2013
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GW Level (maOD)

Waterstown Landfill Hydrogeological Assessment.
Graph 2: BH2 Groundwater Levels: 20th December 2012 to 9th January 2013
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GW Level (maOD)

Waterstown Landfill Hydrogeological Assessment.
Graph 3: MW4 Groundwater Levels: 20th December 2012 to 9th January 2013
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Graph 4: MWS5 Groundwater Levels: 20th December 2012 to 9th January 2013
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CHAIN OF CUSTOD
CLIENT: A <y , If Electronic File Required |5 a0y £g.
: please select file format
ADDRESS: g 9, ¢ « A below MOBILE: -~ 23
EQUIS EMAIL REPORT TO: e
PROJECT MANAGER (PM): ebbds gttt batae | [ . |CROSSTAB cc REPORT TO:
MOBILE: : DO N CLIENT INVOICE TO: (if different to report)
PROJECT ID: o g AGS (please also fill in QUOTE NUMBER: V5L & L 1) |P.ONo: o
- AGS SAMP_TYPE & - hain of Custody sheet page ......... of ... ...

SHIE: KRS SAMP_REF below) ANALYSIS REQUIRED including SUITE names ’
TURNAROUND - please tick All waters - tick for |FOR LABORATORY USE ONLY ﬂk? RS 2re OBRS a°°red't'?d o

samples to be Asbestos samples predominantly made. up of sand,
10 DAY 4 DAY Other tested shaken or |AVERAGE COOL BOX TEMP.(if required): risk loam and clay (no other matrices). Please

B settled request an MCERTS report if required.
5 DAY 3 DAY SAMPLE RECIEPT CONDITION: WATERS - we are accredited for surface
MATRIX:- S=Soil, GW=GroundWater, SW=SurfaceWater, L/E=Leachate/Effluent, OW=0OtherWater, P=Product/Oil) : and groundwaters (leachates and effluents
) Z|l2|8& are accredited for some tests, please see
Sample ID Shaken | Settled /?_//(E;/vg/vsv\/lg Date Time I?\;T;[;'sn P;:;ZN Za18s £ UKAS schedule). Please tick whether
analysis is required on settled or shaken
} & 1

RELINQUISHED BY: RECIEVED BY: METHOD of SHIPMENT
Name: ) 3 Date: Name: Date: Consignment note No:
Of: Time: Of: Time: Courier Company:

Health & Safety instructions including known hazards (eg suspected asbestos). Please let us know if samples are heavily contaminated, High PAHs expected, provide PID readings if available

Jones Environmental Forensics Ltd.
Unit 3 Deeside Point, Zone 3 Deeside Industrial Park, Deeside, CH5 2UA  Tel: 0044 1244 833 780 JEL 4 2 7 1 0




CHAIN OF CUSTODY

CLIENT: If Electronic File Required SAMPLER:
please select file format
ADDRESS: ) below MOBILE:
EQUIS EMAIL REPORT TO:
PROJECT MANAGER (PM): @ \CN st o CROSSTAB ccREPORTTO: & [ s
MOBILE: 2L : CLIENT INVOICE TO: (if different to report)
: AGS (pl Iso fill i 1 f i ;

EROECHE - AGSS:;;E}\?E,EI B:n QUOTE NUMBER B Chain of Custody sheet page .......... Of shaiaiand
SITE: SAMP_REF below) ANALYSIS REQUIRED including SUITE names
TURNAROUND - please tick All waters - tick for |FOR LABORATORY USE ONLY SO>Il accediognel

samplesito be Asbestos samples predominantly madg up of sand,
10 DAY 4 DAY Other tested shaken or JAVERAGE COOL BOX TEMP.(if required): risk loam and clay (no other matrices). Please

T I settled request an MCERTS report if required.
5 DAY 3 DAY SAMPLE RECIEPT CONDITION: WATERS - We are accredited for strface
MATRIX:- S=Soil, GW=GroundWater, SW=SurfaceWater, L/E=Leachate/Effluent, OW=0therWater, P=Product/Oil) ! and groundwaters (leachates and effluents
3 =l are accredited for some tests, please see
Sample ID Shaken | Settiea| SEWSH] - pate | Time | DePIn |Presen 5 £ X UKAS schedule). Please tick whether
el L B analysis is required on settled or shaken

RELINQUISHED BY: RECIEVED BY: Vg ] METHOD of SHIPMENT
Name: Date: Name: Date: Consignment note No:
Of: a C Time: Of: / Time: Courier Company:
Health & Safety instructions including known hazards (eg suspected asbestos). Please let us know if samples are heavily cc i d, High PAHs expected, provide PID readings if available

Jones Environmental Forensics Ltd.
Unit 3 Deeside Point, Zone 3 Deeside Industrial Park, Deeside, CH5 2UA  Tel: 0044 1244 833 780

JEL 42716




CHAIN OF CUSTODY

If Electronic File Required

CLIENT: SAMPLER:
please select file format
ADDRESS: below MOBILE:
EQUIS EMAIL REPORT TO:
PROJECT MANAGER (PM): CROSSTAB cc REPORT TO:
MOBILE: CLIENT INVOICE TO: (if different to report)
. A Iso fill i : ¥ 2 §

PROJECT [y - AGGSS%)::;:;?:E' 8:” QoCHE HORBER E£ONo Chain of Custody sheet page .......... off o
SITE: SAMP_REF below) ANALYSIS REQUIRED including SUITE names
TURNAROUND - please tick All waters - tick for [FOR LABORATORY USE ONLY SOILS i arp tiCERTS Acsredtiod fof

SAmples tb oo Asbestos samples predominantly madg up of sand,
10 DAY 4 DAY Other tested shaken or JAVERAGE COOL BOX TEMP.(if required): risk loam and clay (no other matrices). Please

settled request an MCERTS report if required.
5 DAY 3 DAY SAMPLE RECIEPT CONDITION: \WATERS = We are accradited for SUrtics
MATRIX:- S=Soil, GW=GroundWater, SW=SurfaceWater, L/E=Leachate/Effluent, OW=OtherWater, P=Product/Oil) - and groundwaters (leachates and effluents
; =e s are accredited for some tests, please see
Sample ID Shaken | Settled /?./ICE;)/(\;/VSV‘/II\; Date Time E;;p:h i P'ise“’ =|1§5]|°% UKAS schedule). Please tick whether
Sao> auon analysis is required on settled or shaken

RELINQUISHED BY: RECIEVED BY: 7 e METHOD of SHIPMENT
Name: Date: Name: Date: Consignment note No:
Of: Time: Of: Time: Courier Company:

Health & Safety instructions including known hazards (eg suspected asbestos). Please let us know if samples are heavily contaminated, High PAHs expected, provide PID readings if available

Jones Environmental Forensics Ltd.
Unit 3 Deeside Point, Zone 3 Deeside Industrial Park, Deeside, CH5 2UA  Tel: 0044 1244 833 780

JEL 42717




Jones Environmental Laboratory

Malone O'Regan

2b Richview Office ParkO
Clonskeagh(

Dublin 140

IrelandO

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

Tel: +44 (0) 1244 833780
Fax: +44 (0) 1244 833781

e,

V2
R

{

ay
“hj

Q

AT
KA

No.4225

Eleanor Burke

3rd January, 2013

E0937

Test Report 12/9793 Batch 1
E0937

13th December, 2012

Final report

1

Six samples were received for analysis on 13th December, 2012. Please find attached our Test Report which should be read with notes at the end
of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all results

relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Compiled By:

Phil Sommerton B.Sc
Project Manager

QF-PM 3.1.1v13

Bob Millward B.Sc
Principal Chemist

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location: E0937
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9793 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-8 9-16 33-40 41-48
Sample ID Swi1 Sw2 SW5 SW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers|vVHNPBODG|VHNPBODG|VHNPBODG|VHNPBODG
Sample Date| 12/12/2012| 12/12/2012 | 12/12/2012| 12/12/2012
Sample Type| Surface Water| Surface Water| Surface Water| Surface Water
Batch Number 1 1 1 1 Lob Units M?\‘tgod
Date of Receipt] 13/12/2012 | 13/12/2012 | 13/12/2012| 13/12/2012 '
Dissolved Arsenic * - - 5.8 4.2 <25 ug/l TM30/PM14
Dissolved Boron - - 16 <12 <12 ug/l TM30/PM14|
Dissolved Cadmium * - - <0.5 <0.5 <0.5 ug/l TM30/PM14
Dissolved Calcium * - - 815 70.2 <0.2 mg/l TM30/PM14,
Total Dissolved Chromium * - - 8.4 8.6 <15 ug/l TM30/PM14
Dissolved Copper # - - <7 <7 <7 ug/l TM30/PM14;
Total Dissolved Iron * - - 84 53 <20 ug/l TM30/PM14,
Dissolved Lead - - 7 6 <5 ug/l TM30/PM14
Dissolved Magnesium # - - 6.8 5.8 <0.1 mg/l TM30/PM14,
Dissolved Manganese # - - 3 4 <2 ug/l TM30/PM14,
Dissolved Mercury# - - <1 <1 <1 ug/l TM30/PM14,
Dissolved Nickel * - - <2 <2 <2 ug/l TM30/PM14
Dissolved Potassium * 18 2.0 2.0 1.6 <0.1 mg/l TM30/PM14
Dissolved Sodium * 11.6 111 121 9.9 <0.1 mg/l TM30/PM14
Dissolved Zinc * - - <3 <3 <3 ugh  [TM30/PML4
MRP as Total Phosphorus - - 69 39 <5 ug/l TM30/PM14
Methyl Tertiary Butyl Ether * - - <1 <1 <1 ug/l TM15/PM10
Benzene * - - <1 <1 <1 ugh  [TM15/PMIO)
Toluene * - - <2 <2 <2 ug | TM15/PM10
Ethylbenzene * - - <2 <2 < ugh  [TM15/PMIO)
p/m-Xylene * - - <3 <3 <3 ug | TM15/PM10
o-Xylene * - - <2 <2 < ugh  [TM15/PMIO)
Surrogate Recovery Toluene D8 - - 103 103 <0 % TM15/PM10|
Surrogate Recovery 4-Bromofluorobenzene - - 118 114 <0 % TM15/PM10
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 20f11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location: E0937
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9793 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-8 9-16 33-40 41-48
Sample ID Swi1 Sw2 SW5 SW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers]VHNPBODG|VHNPBODG|VHNPBODG|VHNPBODG
Sample Date| 12/12/2012| 12/12/2012 | 12/12/2012 | 12/12/2012
Sample Type| Surface Water| Surface Water| Surface Water| Surface Water|
Batch Number 1 1 1 1 Lob Units M?\‘tgod
Date of Receipt| 13/12/2012| 13/12/2012 | 13/12/2012 | 13/12/2012 )
Pesticides MS
Organochlorine Pesticides
Aldrin - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Alpha-BHC - - <0.01 <0.01 <0.01 ug/! TM42/PM30
Beta-BHC - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Chiorothalonil - - <0.01 <0.01 <0.01 ug/! TM42/PM30
cis-Chlordane - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Dieldrin - - <0.01 <0.01 <0.01 ug/! TM42/PM30
Endosulphan | - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Endosulphan II - - <0.01 <0.01 <0.01 ug/! TM42/PM30
Endosulphan sulphate - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Endrin - - <0.01 <0.01 <0.01 ug/! TM42/PM30
Gamma-BHC - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Heptachlor - - <0.01 <0.01 <0.01 ug/! TM42/PM30
Heptachlor Epoxide - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Hexachlorobenzene - - <0.01 <0.01 <0.01 ug/! TM42/PM30
Isodrin - - <0.01 <0.01 <0.01 ug/l TM42/PM30
0,p-DDE - - <0.01 <0.01 <0.01 ug/! TM42/PM30
0,p-DDT - - <0.01 <0.01 <0.01 ug/l TM42/PM30
0,p*-Methoxychlor - - <0.01 <0.01 <0.01 ug/l TM42/PM30
0,p-TDE - - <0.01 <0.01 <0.01 ug/l TM42/PM30
p,p-DDE - - <0.01 <0.01 <0.01 ug/l TM42/PM30
p.p-DDT - - <0.01 <0.01 <0.01 ug/l TM42/PM30
p,p'-Methoxychlor - - <0.01 <0.01 <0.01 ug/l TM42/PM30
p.p-TDE - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Pendimethalin - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Permethrin | - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Permethrin Il - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Quintozene - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Tecnazene - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Telodrin - - <0.01 <0.01 <0.01 ug/l TM42/PM30
trans-Chlordane - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Triadimefon - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Triallate - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Trifluralin - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 3o0f11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location: E0937
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9793 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-8 9-16 33-40 41-48
Swi1 Sw2 SW5 SW6
Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers|vVHNPBODG|VHNPBODG|VHNPBODG|VHNPBODG
Sample Date| 12/12/2012 12/12/2012| 12/12/2012 | 12/12/2012
Sample Type| Surface Water| Surface Water| Surface Water| Surface Water
Batch Number 1 1 1 1 Lop Units ""?\“20“
Date of Receipt] 13/12/2012 | 13/12/2012 | 13/12/2012| 13/12/2012 ’
Pesticides MS
Organophosphorus Pesticides

Azinphos ethyl - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Azinphos methyl - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Carbophenothion - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Chlorfenvinphos - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Chlorpyrifos - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Chlorpyrifos-methyl - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Diazinon - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Dichlorvos - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Dimethoate - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Ethion - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Ethyl Parathion (Parathion) - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Etrimphos - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Fenitrothion - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Fenthion - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Malathion - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Methyl Parathion - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Mevinphos - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Phosalone - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Pirimiphos Methyl - - <0.01 <0.01 <0.01 ug/l TM42/PM30
Propetamphos - - <0.01 <0.01 <0.01 ug/l TM42/PM30,
Triazophos - - <0.01 <0.01 <0.01 ug/l TM42/PM30)
Benazolin - - <0.1 <0.1 <0.1 ug/l TM16/PM30,
Bentazone - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Bromoxynil - - <01 <0.1 <0.1 ug/l TM16/PM30,
Clopyralid - - <0.1 <0.1 <0.1 ugh | T™M16/PM30)
4 CPA - . <0.1 <0.1 <0.1 ugl | TM16/PM30)
24-D - - <0.1 <0.1 <0.1 ug/l | TM16/PM30
24-DB - . <0.1 <0.1 <0.1 ugl | TM16/PM30)
Dicamba - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Dichloroprop - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Diclofop - - <0.1 <0.1 <0.1 ug/l TM16/PM30,
Fenoprop - - <0.1 <0.1 <0.1 ug/l TM16/PM30,
Flamprop - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Flamprop — isopropy! - - <0.1 <0.1 <0.1 ug/l TM16/PM30
loxynil - - <0.1 <0.1 <0.1 ug/l TM16/PM30
MCPA - - <0.1 <0.1 <0.1 ug/l TM16/PM30
MCPB - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Mecoprop - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Picloram - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Pentachlorophenol - - <0.1 <0.1 <0.1 ug/l TM16/PM30
245-T - - <0.1 <0.1 <0.1 ug/l | TM16/PM30

QF-PM 3.1.2v9

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4of 11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location: E0937
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9793 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-8 9-16 33-40 41-48
Sample ID Swi1 Sw2 SW5 SW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers]VHNPBODG|VHNPBODG|VHNPBODG|VHNPBODG
Sample Date| 12/12/2012 12/12/2012| 12/12/2012 | 12/12/2012
Sample Type| Surface Water| Surface Water| Surface Water| Surface Water
Batch Number 1 1 1 1
LoD Units M?\“Z(’d
Date of Receipt] 13/12/2012 | 13/12/2012 | 13/12/2012| 13/12/2012 ’
2,3,6 - TBA - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Triclopyr - - <0.1 <0.1 <0.1 ug/l TM16/PM30
Atrazine - - <1 <1 <1 ug/l TM39/PM30
Simazine - - <1 <1 <1 ug/l TM39/PM30,
EPH (C8-C40)* - - <10 <10 <10 ug/l TM5/PM30
Fluoride - - <0.3 <0.3 <0.3 mg/l TM27/PMO
Sulphate # 16.70 17.34 15.78 13.14 <0.05 mg/l TM38/PMO
Chloride # 16.5 16.6 17.1 13.9 <0.3 mg/l TM38/PMO
Total Oxidised Nitrogen as N # - - 17 16 <0.2 mg/l TM38/PMO
Total Cyanide # - - <0.01 <0.01 <0.01 mg/l TM89/PMO
Ammoniacal Nitrogen as N # 0.05 0.05 0.09 0.05 <0.03 mg/l TM38/PMO
Total Alkalinity as CaCO3 # - - 220 200 <1 mg/l TM75/PMO
BOD (Settled) * <1 1 2 1 <1 mg/l TM58/PMO
COD (Settled) - - <7 <7 <7 mg/l TM57/PMO
Total Suspended Solids - - <10 <10 <10 mg/l TM37/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 50f11



Jones Environmental Laboratory

Client Name: Malone O'Regan SVOC Report:  Liquid
Reference: E0937
Location: E0937
Contact: Eleanor Burke
JE Job No.: 12/9793
J E Sample No. 33-40 41-48
Sample ID SW5 Sweé
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers]VHNPBOD G| VHNP BOD G
Sample Date| 12/12/2012| 12/12/2012
Sample Type|Surface Water| Surface Water|
Batch Numk?er 1 1 LoD Units Method
Date of Receipt] 13/12/2012| 13/12/2012 No.
SVOC MS
Phenols
2-Chlorophenol <10 <10 <10 ug/l TM16/PM30
2-Methylphenol <10 <10 <10 ug/l TM16/PM30|
2-Nitrophenol <10 <10 <10 ug/l TM16/PM30
2,4-Dichlorophenol <10 <10 <10 ug/l TM16/PM30
2,4-Dimethylphenol <10 <10 <10 ug/l TM16/PM30
2,4,5-Trichlorophenol <10 <10 <10 ug/l TM16/PM30
2,4,6-Trichlorophenol <10 <10 <10 ug/l TM16/PM30
4-Chloro-3-methylphenol <10 <10 <10 ug/l TM16/PM30)|
4-Methylphenol <10 <10 <10 ug/l TM16/PM30
4-Nitrophenol <10 <10 <10 ug/l TM16/PM30
Pentachlorophenol <10 <10 <10 ug/l TM16/PM30
Phenol <10 <10 <10 ug/l TM16/PM30
PAHs
2-Chloronaphthalene <10 <10 <10 ug/l TM16/PM30
2-Methylnaphthalene <10 <10 <10 ug/l TM16/PM30|
Naphthalene <10 <10 <10 ug/l TM16/PM30
Acenaphthylene <10 <10 <10 ug/l TM16/PM30|
Acenaphthene <10 <10 <10 ug/l TM16/PM30
Fluorene <10 <10 <10 ug/l TM16/PM30
Phenanthrene <10 <10 <10 ug/l TM16/PM30
Anthracene <10 <10 <10 ug/l TM16/PM30
Fluoranthene <10 <10 <10 ug/l TM16/PM30
Pyrene <10 <10 <10 ug/l TM16/PM30
Benzo(a)anthracene <10 <10 <10 ug/l TM16/PM30)|
Chrysene <10 <10 <10 ug/l TM16/PM30
Benzo(bk)fluoranthene <10 <10 <10 ug/l TM16/PM30)|
Benzo(a)pyrene <10 <10 <10 ug/l TM16/PM30|
Indeno(123cd)pyrene <10 <10 <10 ug/l TM16/PM30|
Dibenzo(ah)anthracene <10 <10 <10 ug/l TM16/PM30)|
Benzo(ghi)perylene <10 <10 <10 ug/l TM16/PM30
Phthalates
Bis(2-ethylhexyl) phthalate <10 <10 <10 ug/l TM16/PM30|
Butylbenzyl phthalate <10 <10 <10 ug/l TM16/PM30|
Di-n-butyl phthalate <10 <10 <10 ug/l TM16/PM30|
Di-n-Octyl phthalate <10 <10 <10 ug/l TM16/PM30
Diethyl phthalate <10 <10 <10 ug/l TM16/PM30|
Dimethyl phthalate <10 <10 <10 ug/l TM16/PM30|
Please include all sections of this report if it is reproduced
QF-PM 3.1.3v9 All solid results are expressed on a dry weight basis unless stated otherwise. 60of11




Jones Environmental Laboratory

Client Name: Malone O'Regan SVOC Report:  Liquid
Reference: E0937
Location: E0937
Contact: Eleanor Burke
JE Job No.: 12/9793
J E Sample No. 33-40 41-48
Sample ID SW5 SW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers]VHNPBOD G| VHNP BOD G
Sample Date| 12/12/2012| 12/12/2012
Sample Type|Surface Water| Surface Water|
Batch Numk?er 1 1 LoD Units Method
Date of Receipt] 13/12/2012| 13/12/2012 No.
SVOC MS
Other SVOCs
1,2-Dichlorobenzene <10 <10 <10 ug/l TM16/PM30
1,2,4-Trichlorobenzene <10 <10 <10 ug/l TM16/PM30
1,3-Dichlorobenzene <10 <10 <10 ug/l TM16/PM30
1,4-Dichlorobenzene <10 <10 <10 ug/l TM16/PM30
2-Nitroaniline <10 <10 <10 ug/l TM16/PM30
2,4-Dinitrotoluene <10 <10 <10 ug/l TM16/PM30
2,6-Dinitrotoluene <10 <10 <10 ug/l TM16/PM30
3-Nitroaniline <10 <10 <10 ug/l TM16/PM30
4-Bromophenylphenylether <10 <10 <10 ug/l TM16/PM30|
4-Chloroaniline <10 <10 <10 ug/l TM16/PM30
4-Chlorophenylphenylether <10 <10 <10 ug/l TM16/PM30|
4-Nitroaniline <10 <10 <10 ug/l TM16/PM30
Azobenzene <10 <10 <10 ug/l TM16/PM30
Bis(2-chloroethoxy)methane <10 <10 <10 ug/l TM16/PM30)|
Bis(2-chloroethyl)ether <10 <10 <10 ug/l TM16/PM30|
Carbazole <10 <10 <10 ug/l TM16/PM30
Dibenzofuran <10 <10 <10 ug/l TM16/PM30
Hexachlorobenzene <10 <10 <10 ug/l TM16/PM30
Hexachlorobutadiene <10 <10 <10 ug/l TM16/PM30
Hexachlorocyclopentadiene <10 <10 <10 ug/l TM16/PM30)|
Hexachloroethane <10 <10 <10 ug/l TM16/PM30
Isophorone <10 <10 <10 ug/l TM16/PM30
N-nitrosodi-n-propylamine <10 <10 <10 ug/l TM16/PM30|
Nitrobenzene <10 <10 <10 ug/l TM16/PM30
Please include all sections of this report if it is reproduced
QF-PM 3.1.3v9 All solid results are expressed on a dry weight basis unless stated otherwise. 70f11



Jones Environmental Laboratory

Client Name: Malone O'Regan VOC Report : Liquid
Reference: E0937
Location: E0937
Contact: Eleanor Burke
JE Job No.: 12/9793
J E Sample No. 33-40 41-48
Sample ID SW5 Sweé
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers]VHNPBOD G| VHNP BOD G
Sample Date| 12/12/2012| 12/12/2012
Sample Type|Surface Water| Surface Water|
Batch Numk?er 1 1 LoD Units Method
Date of Receipt] 13/12/2012| 13/12/2012 No.
VOC MS
Dichlorodifluoromethane <2 <2 <2 ug/l TM15/PM10|
Methyl Tertiary Butyl Ether # <1 <1 <1 ug/l TM15/PM10|
Chloromethane * <3 <3 <3 ug/l TM15/PM10
Vinyl Chloride <2 <2 <2 ug/l TM15/PM10
Bromomethane <1 <1 <1 ug/l TM15/PM10
Chloroethane * <3 <3 <3 ug/l TM15/PM10
Trichlorofluoromethane * <3 <3 <3 ug/l TM15/PM10
1,1-Dichloroethene <3 <3 <3 ugl | TM15/PM10
Dichloromethane * <3 <3 <3 ug/l TM15/PM10
trans-1-2-Dichloroethene * <3 <3 <3 ug/l TM15/PM10
1,1-Dichloroethane * <3 <3 <3 ug/l TM15/PM10
cis-1-2-Dichloroethene * <3 <3 <3 ug/l TM15/PM10
2,2-Dichloropropane <1 <1 <1 ug/l TM15/PM10
Bromochloromethane * <2 <2 <2 ug/l TM15/PM10
Chloroform * <2 <2 <2 ugll | TM15/PM10]
1,1,1-Trichloroethane # <2 <2 <2 ug/l TM15/PM10
1,1-Dichloropropene # <3 <3 <3 ug/l TM15/PM10|
Carbon tetrachloride * <2 <2 <2 ug/l TM15/PM10
1,2-Dichloroethane * <2 <2 <2 ug/l TM15/PM10
Benzene * <1 <1 <1 ugl | TM15/PM10
Trichloroethene * <3 <3 <3 ug/l TM15/PM10
1,2-Dichloropropane # <2 <2 <2 ug/l TM15/PM10|
Dibromomethane * <3 <3 <3 ug/l TM15/PM10
Bromodichloromethane * <2 <2 <2 ug/l TM15/PM10
cis-1-3-Dichloropropene <2 <2 <2 ug/l TM15/PM10|
Toluene * <2 <2 <2 ugl | TM15/PM10
trans-1-3-Dichloropropene <2 <2 <2 ug/l TM15/PM10|
1,1,2-Trichloroethane # <2 <2 <2 ug/l TM15/PM10
Tetrachloroethene * <3 <3 <3 ug/l TM15/PM10|
1,3-Dichloropropane # <2 <2 <2 ug/l TM15/PM10|
Dibromochloromethane * <2 <2 <2 ug/l TM15/PM10|
1,2-Dibromoethane # <2 <2 <2 ug/l TM15/PM10
Chlorobenzene * <2 <2 <2 ugl | T™15/PMI10
1,1,1,2-Tetrachloroethane # <2 <2 <2 ug/l TM15/PM10
Ethylbenzene # <2 <2 <2 ug/l TM15/PM10
p/m-Xylene * <3 <3 <3 ugl | TM15/PM10
o-Xylene * <2 <2 <2 ugl | T™15/PMI10
Styrene <2 <2 <2 ugl/l TM15/PM10
Bromoform * <2 <2 <2 ugl | T™15/PMI10
Isopropylbenzene # <3 <3 <3 ug/l TM15/PM10|
1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM10
Bromobenzene * <2 <2 <2 ug/l | TM15/PM10]
1,2,3-Trichloropropane * <3 <3 <3 ug/l TM15/PM10|
Propylbenzene * <3 <3 <3 ugl | TM15/PM10
2-Chlorotoluene * <3 <3 <3 ug/l TM15/PM10|
1,3,5-Trimethylbenzene # <3 <3 <3 ug/l TM15/PM10
4-Chlorotoluene * <3 <3 <3 ug/l TM15/PM10|
tert-Butylbenzene # <3 <3 <3 ug/l TM15/PM10
1,2,4-Trimethylbenzene " <3 <3 <3 ug/l TM15/PM10
sec-Butylbenzene * <3 <3 <3 ugl | TM15/PM10
4-Isopr0py|to|uene# <3 <3 <3 ug/l TM15/PM10|
1,3-Dichlorobenzene # <3 <3 <3 ug/l TM15/PM10
1,4-Dichlorobenzene " <3 <3 <3 ug/l TM15/PM10
n-Butylbenzene * <3 <3 <3 ug/l | TM15/PM10]
1,2-Dichlorobenzene " <3 <3 <3 ug/l TM15/PM10
1,2-Dibromo-3-chloropropane <2 <2 <2 ug/l TM15/PM10|
1,2,4-Trichlorobenzene <3 <3 <3 ug/l TM15/PM10]
Hexachlorobutadiene <3 <3 <3 ug/l TM15/PM10
1,2,3-Trichlorobenzene <3 <3 <3 ug/l TM15/PM10|
Surrogate Recovery Toluene D8 103 103 <0 % TM15/PM10|
Surrogate Recovery 4-Bromofiuorobenzene 118 114 <0 % TM15/PM10
Please include all sections of this report if it is reproduced
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
JE Job No.: 12/9793

SOILS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

UKAS accreditation applies to surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

NOTE

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v23 All solid results are expressed on a dry weight basis unless stated otherwise. 9of11



JE Job No.:

12/9793

ABBREVIATIONS and ACRONYMS USED

# UKAS accredited.
Indicates analyte found in associated method blank.

DR Dilution required.

M MCERTS accredited.

NA Not applicable
NAD No Asbestos Detected.

ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible

SS Calibrated against a single substance.

SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.

W Results expressed on as received basis.

+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.

* Analysis subcontracted to a Jones Environmental approved laboratory.

CO Suspected carry over
NFD No Fibres Detected

QF-PM 3.1.9v23

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Method Code Appendix

JE Job No 12/9793
Prep Method MCERTS| Analysis done on As Solid Results
Test Method No. Description No. (if Description UKAS (soils Received (AR) or Air expressed on

appropriate) only) Dried (AD) Dry/Wet basis

T™M5 EPH by GC-FID, modified USEPA 8015 PM30 Magnetic stirrer extraction Yes AR

TM15 VOC - Target by GC-MS, modified USEPA 8260 PM10 VOC GC-Ms

T™M15 VOC - Target by GC-MS, modified USEPA 8260 PM10 VOC GC-MS Yes

T™M16 SVOC - Target by GC-MS, modified USEPA 8270 PM30 Magnetic stirrer extraction

T™27 S04,CI,NO3,NO2,F,PO4 by Dionex PMO No Preparation

TM30 Metals by ICP-OES PM14 Metals by ICP (Waters)

TM30 Metals by ICP-OES PM14 Metals by ICP (Waters) Yes

T™M37 Total Suspended Solids- gravimetric PMO No Preparation

TM38 S04,CI,NO3,NO2,F,PO4, Amm N2,ThioCN, Hex Cr by Aquakem PMO No Preparation Yes

T™M39 Atrazine & Simazine by GC-MS PM30 Magnetic stirrer extraction

T™42 OC and OP Pesticides by GC-MS PM30 Magnetic stirrer extraction

TM57 COD by Colourimetric measurement PMO No Preparation

TM58 BOD using DO meter PMO No Preparation Yes

TM75 Alkalinity by Metrohm PMO No Preparation Yes

TM89 Cyanide by FIA PMO No Preparation Yes

QF-PM 3.1.10v11 Please include all sections of this report if it is reproduced 11of 11



Jones Environmental Laboratory

Malone O'Regan

2b Richview Office ParkO
Clonskeagh(

Dublin 140

IrelandO

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

Tel: +44 (0) 1244 833780
Fax: +44 (0) 1244 833781

e,

V2
R

{

ay
“hj

Q

AT
KA

No.4225

Eleanor Burke
2nd January, 2013
E0937

Test Report 12/9855 Batch 1

14th December, 2012
Final report

1

One sample was received for analysis on 14th December, 2012. Please find attached our Test Report which should be read with notes at the end
of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all results

relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Compiled By:

Bruce Leslie
Project Co-ordinator

QF-PM 3.1.1v13

Bob Millward B.Sc
Principal Chemist

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Please see attached notes for all
abbreviations and acronyms

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9855 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6
Sample ID MW6
Depth
COC No / misc
Containers] VHNP G
Sample Date| 13/12/2012

Sample Type| Ground Water
Batch Number 1 Lop Units M":‘\IZOd
Date of Receipt| 14/12/2012 '
Dissolved Arsenic * 3.8 <25 ug/l TM30/PM14
Dissolved Boron 56 <12 ug/l TM30/PM14
Dissolved Cadmium * <0.5 <0.5 ug/l TM30/PM14
Dissolved Calcium * 60.3 <0.2 mg/l TM30/PM14
Total Dissolved Chromium * 2.0 <15 ug/l TM30/PM14
Dissolved Copper # <7 <7 ug/l TM30/PM14
Total Dissolved Iron * <20 <20 ug/l TM30/PM14
Dissolved Lead 6 <5 ug/l TM30/PM14
Dissolved Magnesium # <0.1 <0.1 mg/l TM30/PM14
Dissolved Manganese # <2 <2 ug/l TM30/PM14
Dissolved Mercury# <1 <1 ug/l TM30/PM14,
Dissolved Nickel * 23 <2 ug/l TM30/PM14
Dissolved Potassium * 26.4 <0.1 mg/l TM30/PM14
Dissolved Sodium * 61.1 <0.1 mg/l TM30/PM14
Dissolved Zinc * <3 <3 ugh  [TM30/PML4
MRP as Total Phosphorus 111 <5 ug/l TM30/PM14
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 20f11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9855 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6
Sample ID MW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers] VHNP G
Sample Date| 13/12/2012
Sample Type| Ground Water
Batch Number 1 ) Method
LOD Units
Date of Receipt] 14/12/2012 Ne-
Pesticides MS
Organochlorine Pesticides
Aldrin <0.01 <0.01 ug/l TM42/PM30,
Alpha-BHC <0.01 <0.01 ug/l TM42/PM30
Beta-BHC <0.01 <0.01 ug/l TM42/PM30,
Chlorothalonil <0.01 <0.01 ug/l TM42/PM30
cis-Chlordane <0.01 <0.01 ug/l TM42/PM30
Dieldrin <0.01 <0.01 ug/l TM42/PM30,
Endosulphan | <0.01 <0.01 ug/l TM42/PM30
Endosulphan Il <0.01 <0.01 ug/l TM42/PM30
Endosulphan sulphate <0.01 <0.01 ug/l TM42/PM30,
Endrin <0.01 <0.01 ug/l TM42/PM30,
Gamma-BHC <0.01 <0.01 ug/l TM42/PM30
Heptachlor <0.01 <0.01 ug/l TM42/PM30,
Heptachlor Epoxide <0.01 <0.01 ug/l TM42/PM30
Hexachlorobenzene <0.01 <0.01 ug/l TM42/PM30
Isodrin <0.01 <0.01 ug/l TM42/PM30,
o,p-DDE <0.01 <0.01 ug/l TM42/PM30,
0,p-DDT <0.01 <0.01 ug/l TM42/PM30
0,p'-Methoxychlor <0.01 <0.01 ug/l TM42/PM30
o,p'-TDE <0.01 <0.01 ug/l TM42/PM30
p,p-DDE <0.01 <0.01 ug/l TM42/PM30
p,p-DDT <0.01 <0.01 ug/l TM42/PM30
p,p'-Methoxychlor <0.01 <0.01 ug/l TM42/PM30
p.p-TDE <0.01 <0.01 ug/l TM42/PM30
Pendimethalin <0.01 <0.01 ug/l TM42/PM30
Permethrin | <0.01 <0.01 ug/l TM42/PM30
Permethrin Il <0.01 <0.01 ug/l TM42/PM30
Quintozene <0.01 <0.01 ug/l TM42/PM30
Tecnazene <0.01 <0.01 ug/l TM42/PM30
Telodrin <0.01 <0.01 ug/l TM42/PM30
trans-Chlordane <0.01 <0.01 ug/l TM42/PM30
Triadimefon <0.01 <0.01 ug/l TM42/PM30,
Triallate <0.01 <0.01 ug/l TM42/PM30
Trifluralin <0.01 <0.01 ug/l TM42/PM30,

Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 3o0f11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9855 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6
MW6
Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers] VHNP G
Sample Date| 13/12/2012
Sample Type| Ground Water
Batch Number 1 ) Method
LOD Units
Date of Receipt] 14/12/2012 Ne-
Pesticides MS
Organophosphorus Pesticides
Azinphos ethyl <0.01 <0.01 ug/l TM42/PM30
Azinphos methyl <0.01 <0.01 ug/l TM42/PM30
Carbophenothion <0.01 <0.01 ug/l TM42/PM30
Chlorfenvinphos <0.01 <0.01 ug/l TM42/PM30
Chlorpyrifos <0.01 <0.01 ug/l TM42/PM30
Chlorpyrifos-methyl <0.01 <0.01 ug/l TM42/PM30
Diazinon <0.01 <0.01 ug/l TM42/PM30
Dichlorvos <0.01 <0.01 ug/l TM42/PM30,
Dimethoate <0.01 <0.01 ug/l TM42/PM30
Ethion <0.01 <0.01 ug/l TM42/PM30,
Ethyl Parathion (Parathion) <0.01 <0.01 ug/l TM42/PM30,
Etrimphos <0.01 <0.01 ug/l TM42/PM30,
Fenitrothion <0.01 <0.01 ug/l TM42/PM30
Fenthion <0.01 <0.01 ug/l TM42/PM30
Malathion <0.01 <0.01 ug/l TM42/PM30
Methyl Parathion <0.01 <0.01 ug/l TM42/PM30
Mevinphos <0.01 <0.01 ug/l TM42/PM30
Phosalone <0.01 <0.01 ug/l TM42/PM30
Pirimiphos Methyl <0.01 <0.01 ug/l TM42/PM30
Propetamphos <0.01 <0.01 ug/l TM42/PM30
Triazophos <0.01 <0.01 ug/l TM42/PM30)
Benazolin <0.1 <0.1 ug/l TM16/PM30,
Bentazone <01 <0.1 ug/l TM16/PM30
Bromoxynil <0.1 <0.1 ug/l TM16/PM30,
Clopyralid <0.1 <0.1 ug/l TM16/PM30
4- CPA <0.1 <0.1 ug/l TM16/PM30,
24-D <0.1 <0.1 ug/l TM16/PM30
2,4-DB <0.1 <0.1 ug/l TM16/PM30
Dicamba <01 <0.1 ug/l TM16/PM30
Dichloroprop <0.1 <0.1 ug/l TM16/PM30
Diclofop <0.1 <0.1 ug/l TM16/PM30
Fenoprop <0.1 <0.1 ug/l TM16/PM30
Flamprop <0.1 <0.1 ug/l TM16/PM30
Flamprop — isopropy! <0.1 <0.1 ug/l TM16/PM30
loxynil <0.1 <0.1 ug/l TM16/PM30
MCPA <0.1 <0.1 ug/l TM16/PM30,
MCPB <0.1 <0.1 ug/l | TM16/PM30
Mecoprop <0.1 <0.1 ug/l TM16/PM30
Picloram <0.1 <0.1 ug/l TM16/PM30
Pentachlorophenol <0.1 <0.1 ug/l TM16/PM30
245-T <0.1 <0.1 ugh | T™M16/PM30
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 4of 11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: E0937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9855 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6
Sample ID MW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers] VHNP G
Sample Date| 13/12/2012
Sample Type| Ground Water
Batch Number 1
LoD Units M‘:‘\‘m(’d
Date of Receipt| 14/12/2012 °
2,3,6 - TBA <0.1 <0.1 ug/l TM16/PM30
Triclopyr <0.1 <0.1 ug/l TM16/PM30
Atrazine <1 <1 ug/l TM39/PM30
Simazine <1 <1 ug/l TM39/PM30
Fluoride <0.3 <0.3 mg/l TM27/PMO
Sulphate # 99.59 <0.05 mg/l TM38/PMO
Chloride * 34.2 <0.3 mg/l | TM38/PMO
Total Oxidised Nitrogen as N # <0.2 <0.2 mg/l TM38/PMO
Total Cyanide # <0.01 <0.01 mg/l TM89/PMO
Ammoniacal Nitrogen as N # 6.62 <0.03 mg/l TM38/PMO
Total Alkalinity as CaCO3 # 124 <1 mg/l TM75/PMO
Total Organic Carbon 19 <2 mg/l TM60/PMO
Total Dissolved Solids 386 <35 mg/l TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 50f11



Jones Environmental Laboratory

Client Name: Malone O'Regan SVOC Report:  Liquid
Reference: E0937
Location:
Contact: Eleanor Burke
JE Job No.: 12/9855

J E Sample No. 1-6

Sample ID MW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VHNP G
Sample Date| 13/12/2012
Sample Type| Ground water

Batch Numk?er 1 Lob Units Method

Date of Receipt] 14/12/2012 No.
SVOC MS

Phenols
2-Chlorophenol <10 <10 ug/l TM16/PM30
2-Methylphenol <10 <10 ug/l TM16/PM30|
2-Nitrophenol <10 <10 ug/l TM16/PM30
2,4-Dichlorophenol <10 <10 ug/l TM16/PM30
2,4-Dimethylphenol <10 <10 ug/l TM16/PM30|
2,4,5-Trichlorophenol <10 <10 ug/l TM16/PM30
2,4,6-Trichlorophenol <10 <10 ug/l TM16/PM30
4-Chloro-3-methylphenol <10 <10 ug/l TM16/PM30)|
4-Methylphenol <10 <10 ug/l TM16/PM30
4-Nitrophenol <10 <10 ug/l TM16/PM30
Pentachlorophenol <10 <10 ug/l TM16/PM30
Phenol <10 <10 ug/l TM16/PM30
PAHs
2-Chloronaphthalene <10 <10 ug/l TM16/PM30
2-Methylnaphthalene <10 <10 ug/l TM16/PM30|
Naphthalene <10 <10 ug/l TM16/PM30
Acenaphthylene <10 <10 ug/l TM16/PM30|
Acenaphthene <10 <10 ug/l TM16/PM30
Fluorene <10 <10 ug/l TM16/PM30
Phenanthrene <10 <10 ug/l TM16/PM30
Anthracene <10 <10 ug/l TM16/PM30
Fluoranthene <10 <10 ug/l TM16/PM30
Pyrene <10 <10 ug/l TM16/PM30
Benzo(a)anthracene <10 <10 ug/l TM16/PM30|
Chrysene <10 <10 ug/l TM16/PM30
Benzo(bk)fluoranthene <10 <10 ug/l TM16/PM30
Benzo(a)pyrene <10 <10 ug/l TM16/PM30|
Indeno(123cd)pyrene <10 <10 ug/l TM16/PM30|
Dibenzo(ah)anthracene <10 <10 ug/l TM16/PM30)|
Benzo(ghi)perylene <10 <10 ug/l TM16/PM30
Phthalates
Bis(2-ethylhexyl) phthalate <10 <10 ug/l | TM16/PM30)
Butylbenzyl phthalate <10 <10 ug/l TM16/PM30|
Di-n-butyl phthalate <10 <10 ug/l TM16/PM30
Di-n-Octyl phthalate <10 <10 ug/l TM16/PM30|
Diethyl phthalate <10 <10 ug/l TM16/PM30
Dimethyl phthalate <10 <10 ug/l TM16/PM30|
Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Client Name: Malone O'Regan SVOC Report:  Liquid
Reference: E0937
Location:
Contact: Eleanor Burke
JE Job No.: 12/9855

J E Sample No. 1-6

Sample ID MW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VHNP G
Sample Date| 13/12/2012
Sample Type| Ground water

Batch Numk?er 1 Lob Units Method

Date of Receipt| 14/12/2012 No.
SVOC MS

Other SVOCs
1,2-Dichlorobenzene <10 <10 ug/l TM16/PM30
1,2,4-Trichlorobenzene <10 <10 ug/l TM16/PM30
1,3-Dichlorobenzene <10 <10 ug/l TM16/PM30
1,4-Dichlorobenzene <10 <10 ug/l TM16/PM30
2-Nitroaniline <10 <10 ug/l TM16/PM30
2,4-Dinitrotoluene <10 <10 ug/l TM16/PM30
2,6-Dinitrotoluene <10 <10 ug/l TM16/PM30
3-Nitroaniline <10 <10 ug/l TM16/PM30
4-Bromophenylphenylether <10 <10 ug/l TM16/PM30|
4-Chloroaniline <10 <10 ug/l TM16/PM30
4-Chlorophenylphenylether <10 <10 ug/l TM16/PM30|
4-Nitroaniline <10 <10 ug/l TM16/PM30
Azobenzene <10 <10 ug/l TM16/PM30
Bis(2-chloroethoxy)methane <10 <10 ug/l TM16/PM30
Bis(2-chloroethyl)ether <10 <10 ug/l TM16/PM30|
Carbazole <10 <10 ug/l TM16/PM30
Dibenzofuran <10 <10 ug/l TM16/PM30
Hexachlorobenzene <10 <10 ug/l TM16/PM30
Hexachlorobutadiene <10 <10 ug/l TM16/PM30
Hexachlorocyclopentadiene <10 <10 ug/l TM16/PM30
Hexachloroethane <10 <10 ug/l TM16/PM30
Isophorone <10 <10 ug/l TM16/PM30
N-nitrosodi-n-propylamine <10 <10 ug/l TM16/PM30|
Nitrobenzene <10 <10 ug/l TM16/PM30
Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Client Name: Malone O'Regan VOC Report : Liquid
Reference: E0937
Location:
Contact: Eleanor Burke
JE Job No.: 12/9855

J E Sample No. 1-6

Sample ID MW6
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VHNP G
Sample Date| 13/12/2012
Sample Type| Ground water

Batch Numk?er 1 LoD Units Method

Date of Receipt] 14/12/2012 No.
VOC MS
Dichlorodifluoromethane <2 <2 ug/l TM15/PM10|
Methyl Tertiary Butyl Ether * <1 <1 ugl | TM15/PM10
Chloromethane * <3 <3 ug/l | TM15/PM10]
Vinyl Chloride <2 <2 ug/l TM15/PM10
Bromomethane <1 <1 ug/l TM15/PM10
Chloroethane * <3 <3 ug/l TM15/PM10
Trichlorofluoromethane * <3 <3 ug/l TM15/PM10
1,1-Dichloroethene <3 <3 ugl | TM15/PM10
Dichloromethane * <3 <3 ug/l TM15/PM10
trans-1-2-Dichloroethene * <3 <3 ug/l TM15/PM10
1,1-Dichloroethane * <3 <3 ug/l TM15/PM10
cis-1-2-Dichloroethene * <3 <3 ug/l TM15/PM10
2,2-Dichloropropane <1 <1 ug/l TM15/PM10
Bromochloromethane * <2 <2 ug/l TM15/PM10
Chloroform * <2 <2 ugll | TM15/PM10]
1,1,1-Trichloroethane # <2 <2 ug/l TM15/PM10
1,1-Dichloropropene # <3 <3 ug/l TM15/PM10|
Carbon tetrachloride * <2 <2 ug/l TM15/PM10
1,2-Dichloroethane * <2 <2 ug/l TM15/PM10
Benzene * <1 <1 ugl | TM15/PM10
Trichloroethene * <3 <3 ug/l TM15/PM10
1,2-Dichloropropane # <2 <2 ug/l TM15/PM10|
Dibromomethane * <3 <3 ug/l TM15/PM10
Bromodichloromethane * <2 <2 ug/l TM15/PM10
cis-1-3-Dichloropropene <2 <2 ug/l TM15/PM10|
Toluene * <2 <2 ugl | TM15/PM10
trans-1-3-Dichloropropene <2 <2 ug/l TM15/PM10|
1,1,2-Trichloroethane # <2 <2 ug/l TM15/PM10
Tetrachloroethene * <3 <3 ug/l TM15/PM10|
1,3-Dichloropropane * <2 < ugl | TM15/PM10
Dibromochloromethane * <2 <2 ug/l TM15/PM10|
1,2-Dibromoethane * <2 <2 ug/l | TM15/PM10]
Chlorobenzene * <2 <2 ugl | T™15/PMI10
1,1,1,2-Tetrachloroethane # <2 <2 ug/l TM15/PM10
Ethylbenzene * <2 <2 ugl | T™15/PMI10
p/m-Xylene * <3 <3 ugl | TM15/PM10
o-Xylene * <2 <2 ugl | T™15/PMI10
Styrene <2 <2 ugl/l TM15/PM10
Bromoform * <2 <2 ugl | T™15/PMI10
Isopropylbenzene # <3 <3 ug/l TM15/PM10|
1,1,2,2-Tetrachloroethane <4 <4 ug/l TM15/PM10
Bromobenzene * <2 <2 ug/l | TM15/PM10]
1,2,3-Trichloropropane * <3 <3 ug/l TM15/PM10|
Propylbenzene * <3 <3 ugl | TM15/PM10
2-Chlorotoluene * <3 <3 ug/l TM15/PM10|
1,3,5-Trimethylbenzene # <3 <3 ug/l TM15/PM10
4-Chlorotoluene * <3 <3 ug/l TM15/PM10|
tert-Butylbenzene * <3 <3 ugl | TM15/PM10
1,2,4-Trimethylbenzene " <3 <3 ug/l TM15/PM10
sec-Butylbenzene * <3 <3 ugl | TM15/PM10
4-Isopropyltoluene * <3 <3 ug/l TM15/PM10|
1,3-Dichlorobenzene * <3 <3 ug/l TM15/PM10
1,4-Dichlorobenzene " <3 <3 ug/l TM15/PM10
n-Butylbenzene * <3 <3 ug/l | TM15/PM10]
1,2-Dichlorobenzene " <3 <3 ug/l TM15/PM10
1,2-Dibromo-3-chloropropane <2 <2 ug/l TM15/PM10|
1,2,4-Trichlorobenzene <3 <3 ug/l TM15/PM10]
Hexachlorobutadiene <3 <3 ug/l TM15/PM10
1,2,3-Trichlorobenzene <3 <3 ug/l TM15/PM10|
Surrogate Recovery Toluene D8 82 <0 % TM15/PM10
Surrogate Recovery 4-Bromofluorobenzene 91 <0 % TM15/PM10|

Please include all sections of this report if it is reproduced
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
JE Job No.: 12/9855

SOILS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

UKAS accreditation applies to surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

NOTE

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v23 All solid results are expressed on a dry weight basis unless stated otherwise. 9of11



JE Job No.:

12/9855

ABBREVIATIONS and ACRONYMS USED

# UKAS accredited.
Indicates analyte found in associated method blank.

DR Dilution required.

M MCERTS accredited.

NA Not applicable
NAD No Asbestos Detected.

ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible

SS Calibrated against a single substance.

SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.

W Results expressed on as received basis.

+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.

* Analysis subcontracted to a Jones Environmental approved laboratory.

CO Suspected carry over
NFD No Fibres Detected

QF-PM 3.1.9v23

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Method Code Appendix

JE Job No 12/9855
Prep Method MCERTS| Analysis done on As Solid Results
Test Method No. Description No. (if Description UKAS (soils Received (AR) or Air expressed on
appropriate) only) Dried (AD) Dry/Wet basis
TM15 VOC - Target by GC-MS, modified USEPA 8260 PM10 VOC GC-Ms
T™M15 VOC - Target by GC-MS, modified USEPA 8260 PM10 VOC GC-MS Yes
T™M16 SVOC - Target by GC-MS, modified USEPA 8270 PM30 Magnetic stirrer extraction
T™M20 TDS, TSS and TS - gravimetric PMO No Preparation
T™27 S04,CI,NO3,NO2,F,PO4 by Dionex PMO No Preparation
TM30 Metals by ICP-OES PM14 Metals by ICP (Waters)
TM30 Metals by ICP-OES PM14 Metals by ICP (Waters) Yes
TM38 S04,CI,NO3,NO2,F,PO4, Amm N2,ThioCN, Hex Cr by Aquakem PMO No Preparation Yes
T™M39 Atrazine & Simazine by GC-MS PM30 Magnetic stirrer extraction
T™42 OC and OP Pesticides by GC-MS PM30 Magnetic stirrer extraction
TM60 TOC/DOC by NDIR PMO No Preparation
TM75 Alkalinity by Metrohm PMO No Preparation Yes
TM89 Cyanide by FIA PMO No Preparation Yes
QF-PM 3.1.10v11 Please include all sections of this report if it is reproduced 11of 11



Jones Environmental Laboratory

Malone O'Regan

2b Richview Office ParkO
Clonskeagh(

Dublin 140

IrelandO

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

Tel: +44 (0) 1244 833780
Fax: +44 (0) 1244 833781
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No.4225

Eleanor Burke
2nd January, 2013
EOQ937

Test Report 12/9860 Batch 1

14th December, 2012
Final report

1

Three samples were received for analysis on 14th December, 2012. Please find attached our Test Report which should be read with notes at the

end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope of any accreditation, and all
results relate only to samples supplied. O

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Compiled By:

Bruce Leslie
Project Co-ordinator

QF-PM 3.1.1v13

Bob Millward B.Sc
Principal Chemist

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: EO937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9860 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6 7-12 13-18
Sample ID BH2 MW5 Mw4
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers] VHNPG|VHNPG|VHNPG
Sample Date| 13/12/2012| 13/12/2012 13/12/2012
Sample Type| Ground Water| Ground Water| Ground Water
Batch Number 1 1 1 Lop Units M":‘\IZOd
Date of Receipt| 14/12/2012| 14/12/2012 | 14/12/2012 '
Dissolved Arsenic * 224 103 2.6 <25 ug/l TM30/PM14
Dissolved Boron 740 545 31 <12 ug/l TM30/PM14,
Dissolved Cadmium * <05 <05 <0.5 <05 ugh | TM30/PMI4
Dissolved Calcium * 383.9 268.4 122.2 <0.2 mg/l | TM30/PM14
Total Dissolved Chromium * 3.1 <15 <15 <15 ug/l TM30/PM14
Dissolved Copper # <7 <7 <7 <7 ug/l TM30/PM14;
Total Dissolved Iron * 1392 <20 <20 <20 ug/l TM30/PM14
Dissolved Lead * 15 10 6 <5 ugl | TM30/PM14
Dissolved Magnesium # 59.8 32.0 18.0 <0.1 mg/l TM30/PM14,
Dissolved Manganese # 3392 1644 464 <2 ug/l TM30/PM14,
Dissolved Mercury# <1 <1 <1 <1 ug/l TM30/PM14
Dissolved Nickel * 14 30 3 <2 ugh | T™M30/PMI4
Dissolved Potassium * 54.2 15.9 2.7 <0.1 mg/l TM30/PM14
Dissolved Sodium * 279.9 945 22.7 <0.1 mgll | TM30/PM14
Dissolved Zinc * 10 49 15 <3 ug/l TM30/PM14
MRP as Total Phosphorus 161 84 38 <5 ug/l | TM30/PM14
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 20f11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: EO937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9860 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6 7-12 13-18
Sample ID BH2 MW5 Mw4
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers] VHNPG|VHNPG|VHNPG
Sample Date| 13/12/2012| 13/12/2012 13/12/2012
Sample Type| Ground Water| Ground Water| Ground Water
Batch Number 1 1 1 Lob Units M?\‘tgod
Date of Receipt| 14/12/2012| 14/12/2012 | 14/12/2012 '
Pesticides MS
Organochlorine Pesticides
Aldrin <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Alpha-BHC <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Beta-BHC <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Chlorothalonil <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
cis-Chlordane <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Dieldrin <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Endosulphan | <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Endosulphan II <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Endosulphan sulphate <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Endrin <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Gamma-BHC <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Heptachlor <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Heptachlor Epoxide <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Hexachlorobenzene <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Isodrin <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
0,p-DDE <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
0,p-DDT <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
0,p'-Methoxychlor <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30
0,p-TDE <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
p,p-DDE <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
p,p-DDT <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
p.p'-Methoxychlor <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30
p.p-TDE <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Pendimethalin <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30
Permethrin | <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Permethrin Il <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Quintozene <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Tecnazene <0.01 <0.01 <0.01 <0.01 ugl | TM42/PM30
Telodrin <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
trans-Chlordane <0.01 <0.01 <0.01 <0.01 ugl | TM42/PM30
Triadimefon <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Triallate <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30
Trifluralin <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 3o0f11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: EO937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9860 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6 7-12 13-18
BH2 MW5 Mw4
Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers] VHNPG|VHNPG|VHNPG
Sample Date| 13/12/2012| 13/12/2012 13/12/2012
Sample Type| Ground Water| Ground Water| Ground Water
Batch Number 1 1 1 Lob Units M?\‘tgod
Date of Receipt| 14/12/2012| 14/12/2012 | 14/12/2012 '
Pesticides MS
Organophosphorus Pesticides
Azinphos ethyl <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Azinphos methyl <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Carbophenothion <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Chlorfenvinphos <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Chlorpyrifos <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Chlorpyrifos-methyl <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Diazinon <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Dichlorvos <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Dimethoate <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Ethion <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Ethyl Parathion (Parathion) <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Etrimphos <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Eenitrothion <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Fenthion <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Malathion <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Methyl Parathion <0.01 <0.01 <0.01 <0.01 ug/l TM42/PM30,
Mevinphos <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Phosalone <0.01 <0.01 <0.01 <0.01 ugl | TM42/PM30
Pirimiphos Methyl <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Propetamphos <0.01 <0.01 <0.01 <0.01 ugl | TM42/PM30
Triazophos <0.01 <0.01 <0.01 <0.01 ug/l | TM42/PM30
Benazolin <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
Bentazone <0.1 <0.1 <0.1 <0.1 ugll | TM16/PM30
Bromoxynil <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
Clopyralid <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
4- CPA <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
24-D <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
24-DB <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
Dicamba <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
Dichloroprop <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
Diclofop <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
Fenoprop <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
Flamprop <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
Flamprop — isopropyl <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
loxynil <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
MCPA <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
MCPB <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
Mecoprop <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
Picloram <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
Pentachlorophenol <0.1 <0.1 <0.1 <0.1 ug/l | TM16/PM30
245-T <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30|
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 40f11



Jones Environmental Laboratory

Client Name: Malone O'Regan Report : Liquid
Reference: EO937
Location:
Contact: Eleanor Burke Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
JE Job No.: 12/9860 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
J E Sample No. 1-6 7-12 13-18
Sample ID BH2 MW5 Mw4
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers] VHNPG|VHNPG|VHNPG
Sample Date| 13/12/2012| 13/12/2012 13/12/2012
Sample Type| Ground Water| Ground Water| Ground Water
Batch Number 1 1 1
LoD Units M?\“Z(’d
Date of Receipt| 14/12/2012| 14/12/2012 | 14/12/2012 '
2,3,6 - TBA <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
Triclopyr <0.1 <0.1 <0.1 <0.1 ug/l TM16/PM30
Atrazine <1 <1 <1 <1 ug/l TM39/PM30
Simazine <1 <1 <1 <1 ug/l TM39/PM30,
Fluoride <0.3 <0.3 <0.3 <0.3 mg/l TM27/PMO
Sulphate # 16.24 20.61 94.69 <0.05 mg/l TM38/PMO
Chloride # 135.3 78.3 30.0 <0.3 mg/l TM38/PMO
Total Oxidised Nitrogen as N # <0.2 12 <0.2 <0.2 mg/l TM38/PMO
Total Cyanide # <0.01 <0.01 <0.01 <0.01 mg/l TM89/PMO
Ammoniacal Nitrogen as N # 45.46"" 9.66"" 0.15 <0.03 mg/l TM38/PMO
Total Alkalinity as CaCO3 # - 404 188 <1 mg/l TM75/PMO
COD (Settled) 328 - - <7 mgll | TM57/PMO
Total Organic Carbon - 14 9 <2 mg/l TM60/PMO
Total Dissolved Solids - 928 488 <35 mg/l TM20/PMO
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v9 All solid results are expressed on a dry weight basis unless stated otherwise. 50f11



Jones Environmental Laboratory

Client Name: Malone O'Regan SVOC Report:  Liquid
Reference: EO937
Location:
Contact: Eleanor Burke
JE Job No.: 12/9860

J E Sample No. 1-6 7-12 13-18

Sample ID BH2 MW5 MW4
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms

Containers] VHNPG| VHNPG| VHNPG
Sample Date| 13/12/2012| 13/12/2012 | 13/12/2012
Sample Type| Ground Water| Ground Water | Ground Water

Batch Number 1 1 1 B Method
- LOD Units
Date of Receipt] 14/12/2012| 14/12/2012 | 14/12/2012 No.
SVOC MS
Phenols
2-Chlorophenol <10 <10 <10 <10 ug/l TM16/PM30
2-Methylphenol <10 <10 <10 <10 ug/l TM16/PM30|
2-Nitrophenol <10 <10 <10 <10 ug/l TM16/PM30
2,4-Dichlorophenol <10 <10 <10 <10 ug/l TM16/PM30
2,4-Dimethylphenol <10 <10 <10 <10 ug/l TM16/PM30
2,4,5-Trichlorophenol <10 <10 <10 <10 ug/l TM16/PM30
2,4,6-Trichlorophenol <10 <10 <10 <10 ug/l TM16/PM30
4-Chloro-3-methylphenol <10 <10 <10 <10 ug/l TM16/PM30)|
4-Methylphenol 41 <10 <10 <10 ug/l TM16/PM30|
4-Nitrophenol <10 <10 <10 <10 ug/l TM16/PM30
Pentachlorophenol <10 <10 <10 <10 ug/l TM16/PM30
Phenol 24 <10 <10 <10 ug/l TM16/PM30
PAHs
2-Chloronaphthalene <10 <10 <10 <10 ug/l TM16/PM30
2-Methylnaphthalene <10 <10 <10 <10 ug/l TM16/PM30|
Naphthalene <10 <10 <10 <10 ug/l TM16/PM30
Acenaphthylene <10 <10 <10 <10 ug/l TM16/PM30|
Acenaphthene <10 <10 <10 <10 ug/l TM16/PM30
Fluorene <10 <10 <10 <10 ug/l TM16/PM30
Phenanthrene <10 <10 <10 <10 ug/l TM16/PM30
Anthracene <10 <10 <10 <10 ug/l TM16/PM30
Fluoranthene <10 <10 <10 <10 ug/l TM16/PM30
Pyrene <10 <10 <10 <10 ug/l TM16/PM30
Benzo(a)anthracene <10 <10 <10 <10 ug/l TM16/PM30)|
Chrysene <10 <10 <10 <10 ug/l TM16/PM30
Benzo(bk)fluoranthene <10 <10 <10 <10 ug/l TM16/PM30)|
Benzo(a)pyrene <10 <10 <10 <10 ug/l TM16/PM30|
Indeno(123cd)pyrene <10 <10 <10 <10 ug/l TM16/PM30|
Dibenzo(ah)anthracene <10 <10 <10 <10 ug/l TM16/PM30)|
Benzo(ghi)perylene <10 <10 <10 <10 ug/l TM16/PM30
Phthalates

Bis(2-ethylhexyl) phthalate <10 <10 <10 <10 ug/l TM16/PM30
Butylbenzyl phthalate <10 <10 <10 <10 ug/l TM16/PM30|
Di-n-butyl phthalate <10 <10 <10 <10 ug/l TM16/PM30
Di-n-Octyl phthalate <10 <10 <10 <10 ug/l TM16/PM30|
Diethyl phthalate <10 <10 <10 <10 ug/l TM16/PM30|
Dimethyl phthalate <10 <10 <10 <10 ug/l TM16/PM30|

Please include all sections of this report if it is reproduced
QF-PM 3.1.3v9 All solid results are expressed on a dry weight basis unless stated otherwise. 60of11



Jones Environmental Laboratory

Client Name: Malone O'Regan SVOC Report:  Liquid
Reference: EO0937
Location:
Contact: Eleanor Burke
JE Job No.: 12/9860
J E Sample No. 1-6 7-12 13-18
Sample ID BH2 MW5 Mw4
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VHNPG| VHNPG|VHNPG
Sample Date| 13/12/2012 | 13/12/2012 | 13/12/2012
Sample Type| Ground Water| Ground Water | Ground Water
Batch Numk?er 1 1 1 LOD Units Method
Date of Receipt] 14/12/2012| 14/12/2012 | 14/12/2012 No.
SVOC MS
Other SVOCs
1,2-Dichlorobenzene <10 <10 <10 <10 ug/l TM16/PM30
1,2,4-Trichlorobenzene <10 <10 <10 <10 ug/l TM16/PM30
1,3-Dichlorobenzene <10 <10 <10 <10 ug/l TM16/PM30
1,4-Dichlorobenzene <10 <10 <10 <10 ug/l TM16/PM30
2-Nitroaniline <10 <10 <10 <10 ug/l TM16/PM30
2,4-Dinitrotoluene <10 <10 <10 <10 ug/l TM16/PM30
2,6-Dinitrotoluene <10 <10 <10 <10 ug/l TM16/PM30
3-Nitroaniline <10 <10 <10 <10 ug/l TM16/PM30
4-Bromophenylphenylether <10 <10 <10 <10 ug/l TM16/PM30|
4-Chloroaniline <10 <10 <10 <10 ug/l TM16/PM30
4-Chlorophenylphenylether <10 <10 <10 <10 ug/l TM16/PM30|
4-Nitroaniline <10 <10 <10 <10 ug/l TM16/PM30
Azobenzene <10 <10 <10 <10 ug/l TM16/PM30
Bis(2-chloroethoxy)methane <10 <10 <10 <10 ug/l TM16/PM30)|
Bis(2-chloroethyl)ether <10 <10 <10 <10 ug/l TM16/PM30|
Carbazole <10 <10 <10 <10 ug/l TM16/PM30
Dibenzofuran <10 <10 <10 <10 ug/l TM16/PM30
Hexachlorobenzene <10 <10 <10 <10 ug/l TM16/PM30
Hexachlorobutadiene <10 <10 <10 <10 ug/l TM16/PM30
Hexachlorocyclopentadiene <10 <10 <10 <10 ug/l TM16/PM30)|
Hexachloroethane <10 <10 <10 <10 ug/l TM16/PM30
Isophorone <10 <10 <10 <10 ug/l TM16/PM30
N-nitrosodi-n-propylamine <10 <10 <10 <10 ug/l TM16/PM30|
Nitrobenzene <10 <10 <10 <10 ug/l TM16/PM30

QF-PM 3.1.3v9

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 70f11



Jones Environmental Laboratory

Client Name: Malone O'Regan VOC Report : Liquid
Reference: EO937
Location:
Contact: Eleanor Burke
JE Job No.: 12/9860
J E Sample No. 1-6 7-12 13-18
Sample ID BH2 MWS MW4
Depth Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers| VHNPG| VHNPG|VHNPG
Sample Date| 13/12/2012 | 13/12/2012 | 13/12/2012
Sample Type| Ground Water| Ground Water | Ground Water
Batch Numk?er 1 1 1 LoD Units Method
Date of Receipt] 14/12/2012| 14/12/2012| 14/12/2012 No.
VOC MS
Dichlorodifluoromethane <2 <2 <2 <2 ug/l TM15/PM10
Methyl Tertiary Butyl Ether # <1 <1 <1 <1 ug/l TM15/PM10|
Chloromethane * <3 <3 <3 <3 ug/l TM15/PM10
Vinyl Chloride <2 <2 <2 <2 ug/l TM15/PM10
Bromomethane <1 <1 <1 <1 ug/l TM15/PM10
Chloroethane * <3 <3 <3 <3 ug/l TM15/PM10
Trichlorofluoromethane * <3 <3 <3 <3 ug/l TM15/PM10
1,1-Dichloroethene # <3 <3 <3 <3 ug/l TM15/PM10
Dichloromethane * <3 <3 <3 <3 ug/l TM15/PM10
trans-1-2-Dichloroethene * <3 <3 <3 <3 ug/l TM15/PM10
1,1-Dichloroethane * <3 <3 <3 <3 ug/l TM15/PM10
cis-1-2-Dichloroethene * <3 <3 <3 <3 ug/l TM15/PM10
2,2-Dichloropropane <1 <1 <1 <1 ug/l TM15/PM10
Bromochloromethane * <2 <2 <2 <2 ug/l TM15/PM10
Chloroform * <2 <2 <2 <2 ugll | TM15/PM10]
1,1,1-Trichloroethane # <2 <2 <2 <2 ug/l TM15/PM10
1,1-Dichloropropene # <3 <3 <3 <3 ug/l TM15/PM10|
Carbon tetrachloride * <2 <2 <2 <2 ug/l TM15/PM10
1,2-Dichloroethane * <2 <2 <2 <2 ug/l TM15/PM10
Benzene 5 <1 <1 <1 ugl | TM15/PM10
Trichloroethene * <3 <3 <3 <3 ug/l TM15/PM10
1,2-Dichloropropane # <2 <2 <2 <2 ug/l TM15/PM10|
Dibromomethane * <3 <3 <3 <3 ug/l TM15/PM10
Bromodichloromethane * <2 <2 <2 <2 ug/l TM15/PM10
cis-1-3-Dichloropropene <2 <2 <2 <2 ug/l TM15/PM10|
Toluene * <2 <2 <2 <2 ugl | TM15/PM10
trans-1-3-Dichloropropene <2 <2 <2 <2 ug/l TM15/PM10|
1,1,2-Trichloroethane # <2 <2 <2 <2 ug/l TM15/PM10
Tetrachloroethene * <3 <3 <3 <3 ug/l TM15/PM10
1,3-Dichloropropane # <2 <2 <2 <2 ug/l TM15/PM10
Dibromochloromethane * <2 <2 <2 <2 ug/l TM15/PM10
1,2-Dibromoethane * <2 <2 <2 <2 ug/l TM15/PM10
Chlorobenzene * <2 <2 <2 <2 ug/l TM15/PM10
1,1,1,2-Tetrachloroethane * <2 <2 <2 <2 ug/l TM15/PM10
Ethylbenzene 7 3 <2 <2 <2 ug/l TM15/PM10
p/m-Xylene * 7 <3 <3 <3 ugl | TM15/PM10
o-Xylene * <2 <2 <2 <2 ug/l TM15/PM10
Styrene <2 <2 <2 <2 ug/l TM15/PM10|
Bromoform * <2 <2 <2 <2 ug/l TM15/PM10|
Isopropylbenzene # 3 <3 <3 <3 ug/l TM15/PM10
1,1,2,2-Tetrachloroethane <4 <4 <4 <4 ug/l TM15/PM10
Bromobenzene * <2 <2 <2 <2 ug/l TM15/PM10
1,2,3-Trichloropropane * <3 <3 <3 <3 ug/l TM15/PM10|
Propylbenzene # <3 <3 <3 <3 ug/l TM15/PM10
2-Chlorotoluene * <3 <3 <3 <3 ugl | T™15/PMI10
1,3,5-Trimethylbenzene # <3 <3 <3 <3 ug/l TM15/PM10
4-Chlorotoluene * <3 <3 <3 <3 ugl | TM15/PM10
tert-Butylbenzene * <3 <3 <3 <3 ugl | TM15/PM10
1,2,4-Trimethylbenzene 7 26 <3 <3 <3 ug/l TM15/PM10
sec-Butylbenzene # <3 <3 <3 <3 ug/l TM15/PM10
4-Isopr0py|to|uene# <3 <3 <3 <3 ug/l TM15/PM10|
1,3-Dichlorobenzene * <3 <3 <3 <3 ug/l TM15/PM10
1,4-Dichlorobenzene * <3 <3 <3 <3 ug/l TM15/PM10
n-Butbeenzeneat <3 <3 <3 <3 ug/l TM15/PM10
1,2-Dichlorobenzene " <3 <3 <3 <3 ug/l TM15/PM10
1,2-Dibromo-3-chloropropane <2 <2 <2 <2 ugl/l TM15/PM10|
1,2,4-Trichlorobenzene <3 <3 <3 <3 ug/l TM15/PM10
Hexachlorobutadiene <3 <3 <3 <3 ug/l TM15/PM10
1,2,3-Trichlorobenzene <3 <3 <3 <3 ug/l TM15/PM10|
Surrogate Recovery Toluene D8 97 105 102 <0 % TM15/PM10|
Surrogate Recovery 4-Bromofiuorobenzene 111 116 115 <0 % TM15/PM10

Please include all sections of this report if it is reproduced
QF-PM 3.1.4v9 All solid results are expressed on a dry weight basis unless stated otherwise. 8of11



NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
JE Job No.: 12/9860

SOILS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

UKAS accreditation applies to surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

NOTE

Data is only accredited when all the requirements of our Quality System have been met. In certain circumstances where the requirements have not
been met, the laboratory may issue the data in an interim report but will remove the accreditation, in this instance results should be considered
indicative only. Where possible samples will be re-extracted and a final report issued with accredited results. Please do not hesitate to contact the
laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9v23 All solid results are expressed on a dry weight basis unless stated otherwise. 9of11



JE Job No.:

12/9860

ABBREVIATIONS and ACRONYMS USED

# UKAS accredited.
Indicates analyte found in associated method blank.

DR Dilution required.

M MCERTS accredited.

NA Not applicable
NAD No Asbestos Detected.

ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible

SS Calibrated against a single substance.

SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.

W Results expressed on as received basis.

+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.

* Analysis subcontracted to a Jones Environmental approved laboratory.

CO Suspected carry over
NFD No Fibres Detected

QF-PM 3.1.9v23

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Jones Environmental Laboratory

Method Code Appendix

JE Job No 12/9860
Prep Method MCERTS| Analysis done on As Solid Results
Test Method No. Description No. (if Description UKAS (soils Received (AR) or Air expressed on
appropriate) only) Dried (AD) Dry/Wet basis
TM15 VOC - Target by GC-MS, modified USEPA 8260 PM10 VOC GC-Ms
T™M15 VOC - Target by GC-MS, modified USEPA 8260 PM10 VOC GC-MS Yes
T™M16 SVOC - Target by GC-MS, modified USEPA 8270 PM30 Magnetic stirrer extraction
T™M20 TDS, TSS and TS - gravimetric PMO No Preparation
T™27 S04,CI,NO3,NO2,F,PO4 by Dionex PMO No Preparation
TM30 Metals by ICP-OES PM14 Metals by ICP (Waters)
TM30 Metals by ICP-OES PM14 Metals by ICP (Waters) Yes
TM38 S04,CI,NO3,NO2,F,PO4, Amm N2,ThioCN, Hex Cr by Aquakem PMO No Preparation Yes
T™M39 Atrazine & Simazine by GC-MS PM30 Magnetic stirrer extraction
T™42 OC and OP Pesticides by GC-MS PM30 Magnetic stirrer extraction
TM57 COD by Colourimetric measurement PMO No Preparation
TM60 TOC/DOC by NDIR PMO No Preparation
TM75 Alkalinity by Metrohm PMO No Preparation Yes
TM89 Cyanide by FIA PMO No Preparation Yes
QF-PM 3.1.10v11 Please include all sections of this report if it is reproduced 11of 11



City Analysts Limited,
Pigeon House Road,

: ° ° Ringsend,
o Clty AnalyStS L| m |ted Dublin 4.
Environmental Laboratories Tel:(01) 613 6003 /6 /9

Fax:(01) 613 6008
Email:info@cityanalysts.ie

www.cityanalysts.ie

Customer Contact: Patrick Walsh W
IS0 17025
Customer: Malone O'Regan Environmental Services I N AB

Customer Address: 28, Richview Office Park ACCRERITED
TESTING

Clonskeagh QETAILED IN Scope REG O, 1351
Dublin 14

Report Reference: 12-06740-MOR

Report Version: 2

Reason for report re-issue: Customer contact updated.

Report Date: 08/01/2013

Customer PO No.: Main Contract page 10f2

Chain of Custody No.:

Certificate Of Analysis

Analysis of 1 sample(s) submitted on 14/12/2012 is now complete.
We have the pleasure of enclosing your certificate of analysis.

Should you have any queries regarding the report or require any further services, we would be happy to discuss your
requirements. For additional information about the company please log-on to our web site at the above address.

Thank you for choosing City Analysts Limited. We look forward to assisting you again.

Maesw Lo

Authorised By: Maria Nevin Date: 08/01/2013

Authorised Signatories:
Dublin : Miriam Byrne, Melissa Brady, Maria Nevin, Leann Hession,
Slawek Gryczewski, Ewa Krol
Limerick: Hugh O'Donnell, Maurice Daffy
Note: Information on methods of analysis and performance characteristics is available on request. Template 1146
Note: Results relate only to the items tested. Revision 014
Test report shall not be reproduced except in full or with written approval of City Analysts Ltd .



= City Analysts Limited

Environmental Laboratories

Certificate of Analysis

City Analysts Limited,
Pigeon House Road,
Ringsend,

Dublin 4.

Tel:(01) 613 6003 /6 /9
Fax:(01) 613 6008

Email:info@cityanalysts.ie

www.cityanalysts.ie

Customer Contact: Patrick Walsh
Customer: Malone O'Regan Environmental Services
Report Reference: 12-06740-MOR
Customer Address: 28, Richview Office Park Report Version: 2
Date Received: 14/12/2012
Clonskeagh
Dublin 14
IS0 17025
ACCREDITED
TESTING
Page 2 of 2 OETAILED IV Scopg peG NO. V38"
Sample Description: BH 2
Sample Type: Leachate
Date Sampled: 13/12/2012
Lab Reference Number: 142144
Site/Method Analysis p 4 . Accreditation
Ref. Start Date arameter Result Units PV Value Status
D/1003 14/12/2012 CBOD5 199 mg/l - INAB
Note:

NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total Viable Count

PV Value is the parametric value, taken from European Communities, (Drinking Water) (No. 2) Regulations, 2007. S.I. No. 278 of 2007, and relates
only to drinking water samples.

Site D = Analysed at City Analysts Dublin. Site L = Analysed at City Analysts Limerick

Template 1146
Revision 014



City Analysts Limited,
Pigeon House Road,

: ° ° Ringsend,
o Clty AnalyStS lelted Dublin 4.
Environmental Laboratories Tel:(01) 613 6003 /6 /9

Fax:(01) 613 6008
Email:info@cityanalysts.ie

www.cityanalysts.ie

Customer Contact: Conor McGrath W
IS0 17025
Customer: Malone O'Regan Environmental Services I N AB
Customer Address: 28, Richview Office Park ACEREITEY
TESTING
Clonskeagh OETAILED IN Scope REG NO. 1380
Dublin 14
Report Reference: 12-06847-MOR
Report Version: 1
Report Date: 27/12/2012
Customer PO No.: E.Burke page 10f4

Chain of Custody No.:

Certificate Of Analysis

Analysis of 3 sample(s) submitted on 20/12/2012 is now complete.
We have the pleasure of enclosing your certificate of analysis.

Should you have any queries regarding the report or require any further services, we would be happy to discuss your
requirements. For additional information about the company please log-on to our web site at the above address.

Thank you for choosing City Analysts Limited. We look forward to assisting you again.

’{f//.gfzs‘ T ,5 :i’(, c,»'-/f7

Authorised By: Melissa Brady Date: 27/12/2012

Authorised Signatories:
Dublin : Miriam Byrne, Melissa Brady, Maria Nevin, Leann Hession,
Slawek Gryczewski, Ewa Krol
Limerick: Hugh O'Donnell, Maurice Daffy
Note: Information on methods of analysis and performance characteristics is available on request. Template 1146
Note: Results relate only to the items tested. Revision 014
Test report shall not be reproduced except in full or with written approval of City Analysts Ltd.



= City Analysts Limited

Environmental Laboratories

Certificate of Analysis

City Analysts Limited,
Pigeon House Road,
Ringsend,

Dublin 4.

Tel:(01) 613 6003 /6 /9
Fax:(01) 613 6008

Email:info@cityanalysts.ie

www.cityanalysts.ie

Customer Contact: Conor McGrath
Customer: Malone O'Regan Environmental Services
Report Reference: 12-06847-MOR
Customer Address: 28, Richview Office Park Report Version: 1
Date Received: 20/12/2012
Clonskeagh
Dublin 14
IS0 17025
ACCREDITED
TESTING
Page 2 of 4 OTAILED IN Scope eg no. 138"
Sample Description: MW 6
Sample Type: Ground Water
Date Sampled: 20/12/2012
Lab Reference Number: 142509
Site/Method Analysis p 4 . Accreditation
Ref. Start Date arameter Result Units PV Value Status
D/3221 20/12/2012 Faecal Coliforms <1 cfu/100ml - INAB
D/1201 20/12/2012 Coliforms <1 MPN/100ml - INAB
Note:

NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total Viable Count

PV Value is the parametric value, taken from European Communities, (Drinking Water) (No. 2) Regulations, 2007. S.I. No. 278 0f 2007, and relates
only to drinking water samples.

Site D = Analysed at City Analysts Dublin. Site L = Analysed at City Analysts Limerick

Template 1146
Revision 014



= City Analysts Limited

Environmental Laboratories

Certificate of Analysis

City Analysts Limited,
Pigeon House Road,
Ringsend,

Dublin 4.

Tel:(01) 613 6003 /6 /9
Fax:(01) 613 6008

Email:info@cityanalysts.ie

www.cityanalysts.ie

Customer Contact: Conor McGrath
Customer: Malone O'Regan Environmental Services
Report Reference: 12-06847-MOR
Customer Address: 28, Richview Office Park Report Version: 1
Date Received: 20/12/2012
Clonskeagh
Dublin 14
IS0 17025
ACCREDITED
TESTING
Page 3 of 4 OETAILED IV Scopg peG NO. V38"
Sample Description: MW 5
Sample Type: Ground Water
Date Sampled: 20/12/2012
Lab Reference Number: 142510
Site/Method Analysis p 4 . Accreditation
Ref. Start Date arameter Result Units PV Value Status
D/3221 20/12/2012 Faecal Coliforms 1 cfu/100ml - INAB
D/1201 20/12/2012 Coliforms 28.5 MPN/100ml - INAB
Note:

NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total Viable Count

PV Value is the parametric value, taken from European Communities, (Drinking Water) (No. 2) Regulations, 2007. S.I. No. 278 0f 2007, and relates
only to drinking water samples.

Site D = Analysed at City Analysts Dublin. Site L = Analysed at City Analysts Limerick

Template 1146
Revision 014



= City Analysts Limited

Environmental Laboratories

Certificate of Analysis

City Analysts Limited,
Pigeon House Road,
Ringsend,

Dublin 4.

Tel:(01) 613 6003 /6 /9
Fax:(01) 613 6008

Email:info@cityanalysts.ie

www.cityanalysts.ie

Customer Contact: Conor McGrath
Customer: Malone O'Regan Environmental Services
Report Reference: 12-06847-MOR
Customer Address: 28, Richview Office Park Report Version: 1
Date Received: 20/12/2012
Clonskeagh
Dublin 14
IS0 17025
ACCREDITED
TESTING
Page 4 of 4 DETAILED IN Scope Reg NO.138¢
Sample Description: MW 4
Sample Type: Ground Water
Date Sampled: 20/12/2012
Lab Reference Number: 142511
Site/Method Analysis p 4 . Accreditation
Ref. Start Date arameter Result Units PV Value Status
D/3221 21/12/2012 Faecal Coliforms <1 cfu/100ml - INAB
D/1201 20/12/2012 Coliforms 435 MPN/100ml - INAB
Note:

NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total Viable Count

PV Value is the parametric value, taken from European Communities, (Drinking Water) (No. 2) Regulations, 2007. S.I. No. 278 0f 2007, and relates
only to drinking water samples.

Site D = Analysed at City Analysts Dublin. Site L = Analysed at City Analysts Limerick

Template 1146
Revision 014






Queen's University Belfast Geotechnical Testing Laboratory

Date 31-Dec-12

Client CW Sample Height mm 100
Test Constant Head Sample Diameter mm 105

Permeability
Site Waterstown Landfill Sample Volume cm3 865
Soil Type Black silty CLAY con gravel Initial Wet Mass g 1623
Area NA Final Wet Mass g 1650
S.no 1 Dry Mass g 1329
Sampling Method U4 Bulk Density Mg/m3 1875
Depth m 0.2 Dry Density Mg/m3 1536
Borehole BH3 Initial Water Content % 22.1
Final Water Content % 24.2

[Saturation Stage |

Initail B Value <0.8

Back Pore Water Pressure During Saturation kPa 450

Cell Pressure kPa 420

Final B Value 0.95

Duration h 72

[Consolidation Stage |

Cell pressure kPa 500

Back Pore Water Pressure kPa 450

Duration of Consolidation h 48
[Permeability Stage |

Temperature C° 20

Cell Pressure kPa 500

Pore Water Pressure (Top) kPa 450

Pore Water Pressure (Bottom) kPa 470

Average Effective Stress kPa 40

Head Difference kPa 20

Head Loss kPa 2

Net Head difference m 1.83

Sample Height m 0.1

Hydraulic Gradient i 18.35

Flow Rate cm3/min 0.24

Area of the Sample cm?2 80.4

Permeability m/s 2.7E-08

Checked by V Sivakumar (Reader in Geotechnical Engineering)
(BSc, MSc, DIC, PhD, PGCHET, FICE, CEng, DSC)
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Figure 1 Volume Change Vs Root Time and degree of consolidation vs log time (Consolidation Stage)
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Date 31-Dec-12

Client CW Sample Height mm 100
Test Constant Head Sample Diameter mm 105

Permeability
Site Waterstown Landfill Sample Volume cm3 865
Soil Type Black silty CLAY con gravel Initial Wet Mass g 1915
Area NA Final Wet Mass g 1920
S.no 1 Dry Mass g 1680
Sampling Method U4 Bulk Density Mg/m3 2213
Depth m 0.2 Dry Density Mg/m3 1941
Borehole BH2 Initial Water Content % 14.0
Final Water Content % 14.3

[Saturation Stage |

Initail B Value <0.8

Back Pore Water Pressure During Saturation kPa 450

Cell Pressure kPa 420

Final B Value 0.95

Duration h 72

[Consolidation Stage |

Cell pressure kPa 500

Back Pore Water Pressure kPa 450

Duration of Consolidation h 48
[Permeability Stage |

Temperature C° 20

Cell Pressure kPa 500

Pore Water Pressure (Top) kPa 450

Pore Water Pressure (Bottom) kPa 470

Average Effective Stress kPa 40

Head Difference kPa 20

Head Loss kPa 2

Net Head difference m 1.83

Sample Height m 0.1

Hydraulic Gradient i 18.35

Flow Rate cm3/min 0.0068

Area of the Sample cm?2 80.4

Permeability m/s 7.7E-10

Checked by V Sivakumar (Reader in Geotechnical Engineering)
(BSc, MSc, DIC, PhD, PGCHET, FICE, CEng, DSC)
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Causeway Geotech Ltd

Particle Size Distribution

BS1377:1990 Part 2 Clause 9.2 and 9.5

Particle size| % sedimentation | sieve sizes (mm) |
(mm)  [passing 3 2 8 8 8 8 w o o
S s 2 2 3 2 S 4 2 L2 =2 T g 85 gers
125 100 100
90 76 ]
75 76 ]
63 76 920 1
50 76
37.5 72 80
28 64 ] —
vd
20 60 ]
70
14 59 ]
10 57 |
6.3 53 60
il
5 52 o ///
3.35 50 s0 | g T
w
2 46 g e
1.18 43 1= /
//
0.6 39 40 P=g
0.425 37 -
0.3 34 30 | —
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0.15 29 1 el
20 el
0.063 24 | -
0.0343 | 19.8 7
0.0177 16.2 10 | ]
] T
0.0094 12.5 ] L
0.0053 9.5 . ]
0.0031 7.3 0.001 0.01 0.1 particle size (mm) 1 10 100
0.0015 5.9
fine medium coarse fine medium coarse
Clay 6% Silt 18% | Cobbles
Sand 22% Gravel 31% 24%
Project: [Waterstown Landfill Sample
roject: aterstown Landri
) Exploratory BHO2 Type No. at (m) | to (m) Sam'#e.
Hole No.: description:
Job No.: |0 B 0.20 | 0.80
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Particle Size Distribution

BS1377:1990 Part 2 Clause 9.2 and 9.5
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0.0031 | 13.6 0.001 0.01 0.1 particle size (mm) 1 10 100
0.0015 10.2
fine medium coarse fine medium coarse
Clay 12% Silt 25% | Cobbles
Sand 22% Gravel 33% 8%
Project: |Waterstown Landfill Sample
roject: aterstown Lanarn
) Exploratory BHO3 Type No. at (m) | to (m) Sam'#e.
Hole No.: description:
Job No.: |0 B 0.20 | 0.80
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