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EXECUTIVE SUMMARY

This soil and groundwater quality baseline report has been completed as part of
Indaver Irelands IED licence application. The report has been prepared in
compliance with European Commission Guidance concerning baseline reports under
Article 22(2) of Directive 2010/75/EU on industrial emissions.

The relevant hazardous substances (substances stored or used onsite and which are
classified as hazardous by the EPA under the Groundwater Regulations and/or have
risk phrases R50 to R53) are Ammonium Hydroxide (NH4OH) Solution, Diesel, Flue
Gas residues and Boiler Ash. These were identified as hazards present at the site
which have the potential to impact soil and groundwater if not adequately mitigated
during storage and operation at the plant.

A review of containment and mitigation measures at the facility confirms that the risk
of a contamination event resulting in soil or ground water is low. These measures
include fire fighting systems, drainage and containment systems and spill
management procedures.

A review of the site history confirmed that the only previous use for the site was
agriculture (arable/grazing). The plant was consggucted over 2008-2011 and
commenced operation in 2011. @0
S

Much of the site is paved reducing potential fqls\i@%ical migration to ground. Storage and
transport routes have a closed drainage systeffy which ultimately discharges through an
interceptor system to an attenuation pon@@@, ddition vertical migration is reduced by the
presence of c. 8 metres of generaok@ B permeability glacial till which provides
additional protection to the unde g@é regionally important karstified and fractured
aquifer. Receptors include the@%\@er, groundwater abstraction wells and drainage
ditches which feed tributariesGfithe Nanny River. Dewatering for Platin Quarry has
controls the local groundwatet flow direction. A conceptual site model (CSM) has
been presented for the sitetbased on the historical baseline data and additional soll
data collected downgragjﬁnt of the ammonical hydroxide and diesel storage bunds.

A review of soil quality from the 2000 and 2007 baseline assessment and additional
data collated in 2014 confirm that there is no evidence of significant soil or
groundwater contamination at the site. Compliance groundwater monitoring since the
plant commenced operation in 2011 has also been reviewed and again there have
been no exceedances that suggest soil or groundwater contamination has occurred
due to the operation of the site. Chloride levels though not exceeding guidelines are
elevated above typical background concentrations suggesting previous impact by the
historical use of the site for agricultural grazing.
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1.0 INTRODUCTION
1.1 Instruction

AWN Consulting Ltd. (AWN) was appointed by Indaver Ireland Ltd., to complete a
baseline report for their site in Carranstown, Co Meath. This report was completed in
accordance with European Commission guidance concerning baseline reports under
Article 22(2) of Directive 2010/75/EU on industrial emissions.

1.2 Background - Soil & Groundwater Compliance

In April 2013 Ireland implemented the requirements of the Industrial Emissions
Directive (IED) through SI 137 of 2013 and SI 138 of 2013. The regulations come
into operation on 7 January 2014. The requirements of the IED include a soil and
groundwater compliance report.

Soil and groundwater compliance is defined in SI 138 in Regulation 13 as:
‘Baseline report and permanent cessation of activity’

Section 86B. (1) Where an industrial emissions directive activity involves the use,
production or release of relevant hazardous substances, and having regard to the
possibility of soil and groundwater contaminatiog%t the site of an installation
concerned, the Agency shall require an applicagt under this Part for a licence or
review of a licence or revised licence relati géﬁhe activity, including such a review
by the Agency of its own volition, to fo@h' to the Agency a baseline report in
accordance with regulations under secQgﬁ 89.

S

(2) In relation to the installation, %&%g‘e‘éﬁne report shall contain information necessary
to determine the state of contqﬁﬁl\gﬁtion of soil and groundwater at the time that the
report is drawn up in order trfa(fo@quantified comparison may be made to the state of
the site upon the permanentscessation (including cessation by abandonment) of the
industrial emissions direcgg'&?e activity concerned and the applicant in preparing the
baseline report shall inQFé\de any information prescribed in regulations under section
89.

(3) Notwithstanding the generality of subsection (2), a baseline report shall include at
least the following information —

(a) the current use and, where available, the past use of the site; and
(b) any available information on -

(i) Soil or groundwater measurements that reflect the state of the site at the
time that the baseline report is drawn up, or

(i) New soil and groundwater measurements, having regard to the possibility
of soil and groundwater contamination by the hazardous substances
proposed to be used, produced or released by the installation concerned.

The scope of the baseline report is outlined in European Commission Guidance
concerning baseline reports under Article 22(2) of Directive 2010/75/EU on industrial
emissions.

Page 6
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1.3 Objectives & Reporting Format

The Soil and Groundwater report will include items listed in Section 1.2 above and
follow the guidance below:

e European Commission Guidance concerning baseline reports under Article
22(2) of Directive 2010/75/EU on industrial emissions, and, where relevant:

e Guidance on the Management of Contaminated Land and Groundwater at EPA
Licensed Sites, EPA, July 2013;

e Guidance on the Authorisation of Discharges to Groundwater, EPA, December
2011;

e Guidelines for the Preparation of Soils, Geology and Hydrogeology Chapters of
Environmental Impact Statements, Draft Guidance, 1GI 2013.

1.4 Limitations of Report

The conclusions presented in this report are professional opinions based solely on
the tasks outlined herein and the information made available to AWN. They are
intended for the purpose outlined herein and for the indicated site and project.
Furthermore, this report is produced solely for the benefit of Indaver Ireland Ltd.
(located in townland of Carranstown, Co. Meath) to address an EPA requirement for
their licence. 0&

This report may not be relied upon by any other ré%éﬁy without explicit agreement from
AWN. Opinions and recommendations presg herein apply to the site conditions
existing at the time of the recently complgfa@ ield work and subsequent assessment.
They cannot apply to changes at the & af which AWN is not aware and has not had
the opportunity to evaluate. This repd % is intended for use in its entirety; no excerpt
may be taken to be representatlgé” of this baseline assessment. All work carried out
in preparing this report has ﬁ\s\\ﬁ and is based on AWN professional knowledge
and understanding of the cur 8;@ relevant Irish and European Community standards,

codes and legislation. N

Copyright © This re# is the copyright of AWN Consulting Limited. Any
unauthorised reproduction or usage by any other person other than Indaver Ireland
Ltd. is strictly prohibited.
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2.0

2.1

2.2

2.3

METHODOLOGY
Methodology Outlined

Table 5 of the Guidance (European Commission Guidance concerning baseline
reports under Article 22(2) of Directive 2010/75/EU on industrial emissions), outlines
the requirements for this report. These requirements form the methodology adopted
for this report which is outlined below as Stages 1 to 8.

e Stage 1 Identifying the hazardous substances that are currently used,
produced or released at the installation

e Stage 2 Identifying the relevant hazardous substances i.e. those which have

the potential to cause soil and groundwater contamination

Stage 3 Assessment of the site specific pollution risk

Stage 4 Site History

Stage 5 Environmental Setting

Stage 6 Conceptual Site Model

Stage 7 Site Investigation — Soil & Water Quality Assessment

Stage 8 Production of the Baseline Report

Sources of Information
&
Reference is made in this report to information&ﬁ'om a number of existing data
sources and reports including the following: & Q@O
S

e Geological Survey of Ireland (G '@%s)\n-line mapping resources, available at
www.gsi.ie including inter ali d oundwater well database, Karst feature
database, geology, aquifer glasgification and vulnerability;

e Environmental Protectio‘n\\%g%ncy (EPA): On-line data resources available at
http://gis.epa.ie/Envisig/ &

¢ National Parks & WiIdJ\it@QService (NPWS): On-line data resources available at
http://webgis.npws.ieMpwsviewer/

e [ndaver Ireland ID@?J(AER 2013, EIS 2009 and 2012, ELRA - 2011)

Scope of Work Undertaken

The scope of the work undertaken for this assessment included the following:
o A desktop review of regional and site geology and hydrogeology, review of
chemical storage and operations at the Indaver site.
¢ Additional site investigation, soil quality sampling down-gradient of chemical
storage area and in situ permeability testing.
¢ Review of available soil and groundwater quality data.

Page 8
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3.0

STAGE 1 & 2- IDENTIFYING HAZARDOUS SUBSTANCES

This section summarises the hazardous substances that are currently in significant
volumes at Carranstown facility.

Table 3.1 below shows the range of materials used on site including the quantities
and hazard phases. In reference to the risk to the soil and geology environment the
Risk Phases to note are R50/51/52/53 which are classified as damaging to the
environment. The only large scale storage of chemicals on site includes the
Ammonium Hydroxide which is used the NOx removal process and diesel which is
used for the start-up and shut down processes using the auxiliary burners at the plant
and for any periods of time where the calorific value of the waste is too low. These
chemicals are classified as potentially damaging to the environment should a release
to ground occur.

No. | Chemical Name Quantity Stored on Site Risk Phrases
Ammonium Hydroxide Stored in 62m*® double skinned
1 (NH4OH) Solution (25%) tank R34, R37, RS0
> | Diesel Startup and auxiliary burners R40, R65, R66,
(40m tank) R51/53
Firewater pumps (3 xég .8m3
tanks)
Emergency gen@%tor (9m3
tank) ) S
Sodium Hydroxide (NaOH) \0\
3 | 30% Solution (Caustic Stoer) \g\a‘fm IBC's R35
Soda)
Nitric Acid (HNO3) 27% .
4 Solution Aééégs?ed in 1m® IBC's R35
$ P
5 (Ssoslll;m Chioride (NaCl) <<0 Stored in 25kg bags R36
6 Roclean 2 : Citric Acid & \ Stored in 25L drums or 1m?® R36
Anhydrous (C6H807)\<\°¢\ IBCs
Roclean 12 : Mixturé of . 3
7 | NaOH, EDTA, and Stored in 25L drums or 1m R35
IBCs
Surfactant
Calcium Hydroxide . 3
8 (Ca(OH),) (Hydrated Lime) Stored in 150m™ silo R37, R38, R41
g | Calcium Oxide (Ca0) Stored in 115m® silo R37, R38, R41
(Quicklime)
Expanded clay -Dioxorb
11 (Mlx_ture of predomlnantly Stored in 80m® silo R38, R41
calcium hydroxide, and clay
minerals, activated carbon)
Ethylene Glycol (C,H,(OH),) | 6.3m> and 3.5m* closed circuit
12 : . : R22
30% solution loops including vessels
17 | Propane Gas (CsHg) 3 No. Propane Cylinders R12
1 No. 50 litre cylinder and
19 | Hydrogen Gas (H.) Hydrogen Cell in CEMS Room R12
20 | Flue Gas Residues 2 No. 238m° silos R52, R53
. 3. R36, R37, R38,
21 | Boiler Ash 122m" silo R52 R53

Table 3.1 List of Chemicals On-site
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Figure 3.1 below presents the location of the stored chemicals listed above.

Figure 3.1 Location of Stored Chemicals
X4
Each of the storage areas is further summarised i@‘iz\able 3.2 below.
P »
Number Ref. Bund Tag S QS\ Description
\0 \'}\

1 EGB10-BB001 ' &ﬁ&ﬁi Diesel Tank
2 SGA01-BB001 }ﬁé}\tg‘g\uel Tanks in Diesel Pump House
3 SGAOZ—BBOOR®?<‘>§\& Fuel Tanks in Diesel Pump House
4 SGAOS—BBO&JG,OQ\\ Fuel Tanks in Diesel Pump House
5 XJA99—AG§§9 Back up Diesel generating Tank
6 ATA99(-}§6I:098 Transformer bund 1 under electrical rooms
7 ATA99-GT098 Transformer bund 2 under electrical rooms
8 ATA99-GT098 Transformer bund 3 under electrical rooms
9 GMA93-BB001 Underground recovering water pit
10 GMA95-BB001 Underground Clean Water Pit
11 GUDO02-BB001 Underground Fire Water Retention Tank
12 HTS10-BB001 Nitric Acid spill containment
13 HQAO01-BB001 Ammonia solution tank spill containment
14 UYA99-AZ096 Chemstore MHOO01 for Warehouse
15 GUDO06-BB001 2.5m° Storage tank ACC area
16 GUDQ7-BB001 2.5m°’ Storage tank Ammonia Slab area
17 ATA99-GT099 38KV Transformer Compound in Sub Station
18 UYA99-AZ096 Chemstore MH002 for Warehouse
19 ATA99-GT098 Transformer at Warehouse
20 TBC Fuel Oil Storage

Table 3.2 Bund Descriptions

Table 3.1 was reviewed to highlight chemicals that are identified as environmentally
hazardous to soils and groundwater if a release to ground occurred i.e. without
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mitigation. The chemicals which are identified as environmentally damaging are

summarised in Table 3.3 below.

No. [ Chemical Name Quantity Stored on Site

Risk Phrases

Ammonium Hydroxide
(NH,OH) Solution (25%) | tank

Stored in 62m?® double skinned

R34, R37, R50

Startup and auxiliary burners
(40m?® tank)

Firewater pumps (3 x 0.8m3
tanks)

Emergency generator (9m3
tank)

2 Diesel

R40, R65, R66, R51/53

20 | Flue Gas Residues 2 No. 238m° silos

R52, R53**

21 | Boiler Ash 122m?® silo

R36, R37, R38, R52,
R53**

Table 3.3 List of Environmentally Damaging Materials

Table 3.4 below describes the Hazard Risk phrases

environmental hazard rating.

used to classify the

@’é\)&
R-Phrase Description \\ &0
R37 Irritating to respwatory@yﬁém
R34 Causes burns \3& S
R38 Irritating to skiq\é\ @
R40 Limited ewg@%@ of a carcinogenic effect.
R50 Very ton@*t@‘g’quatlc organism
R51 Toxic th\\équatlc organisms
R52 Harm@l to aquatic organisms
R53 I\/@g cause long term adverse effects in the aquatic environment
R65 Harmful: may cause lung damage if swallowed
R66 Repeated exposure may cause skin dryness or cracking
Table 3.4 Risk Phrase Description
Page 11
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4.0 STAGE 3 - ASSESSMENT OF THE SITE SPECIFIC POLLUTION RISK

This section includes a review of the containment measures in place for the
hazardous substances identified in Stage 2 above.

4.1 Protection Systems and Procedures

The following containment arrangements are in place at the site to prevent any
accidental release of hazardous substances, including substances that may be
hazardous to the environment:

e The ammonia solution and diesel tanks are double skinned with leak
detection systems and have over-fill protection in the form of level switches/
interlocks.

¢ The ammonia solution and diesel tanks are located on hard standing ground.
The drainage channel in the delivery area, where diesel and the ammonia
solution are unloaded, runs to a 10m?* forecourt separator where any spills
can be contained and the drainage can also be diverted to a 2.5m* holding
tank for use during deliveries.

e The ammonia solution and diesel pipelines run on over ground tray racks
above hardstanding areas to the process building. There are no underground
process lines at the facility. &

. . . NNY .

e All containers storing materials that are Y@Zardous to the environment are
stored over paved areas and chem stg:r,e Aits with spill trays are used for any
chemical stores in the contractors’ cd??r\bo@und (warehouse area).

e All external surface water drain '@f\ the site passes through a Class 1 by-
pass petrol interceptor before @t?t\ g the surface water attenuation pond.

e Drains are painted for high xéél@illty and in accordance with conditions set out
in Indaver’'s Waste Licen ‘f’io\$

e The waste bunker which extends below ground is designed with an
impermeable liner and 2 metres of concrete.

e The firewater retention system has a capacity of 300 m® and should this
capacity be excgeded the system will overflow to the surface water
attenuation pon&’(capacity 1,600 m3).

4.2 Risk of Environmental Contamination

The incident scenario with the highest risk rating is an accidental release of diesel
from a truck fuel tank (ELRA 2011). The risk prevention measures for storage,
transport and operation on site is summarised below.

4.2.1 Stormwater Drainage System

The site is serviced by a stormwater system which is presented in Figure 4.1. All
rainfall which falls on the hardstanding area will be captured by the stormwater
system with all flows passing through the petrol interceptor before passing through
the attenuation pond. The discharge point from the pond is to a drainage ditch
located adjacent to the attenuation pond.

As highlighted in Figure 4.1 the attenuation pond is located in the northwest corner of
the site. There are four main stormwater systems onsite which services the areas as
follows:

o Areal - Ammonia and Diesel storage/delivery area
o Area 2 - Forecourt to the north to the Tipping hall and Ash Hall.

Page 12
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o Area 3 - Forecourt to the south of the Tipping hall, Boiler Furnace and Flue
gas areas.
o Area 4 - Gully system located along access road and weighbridge areas.

Area 1- An Aco drain is located in the Ammonia/Diesel storage area which collects
rainfall and any potential spillages in this area. The flow is channelled through the
forecourt separator before joining the area 2 system. The flow is channelled to the
attenuation pond via the petrol inceptor

Area 2 services the main yard/forecourt area north of the main building which also
included the 38kV sub-station. Aco drains are located around the Sub-station and
collects stormwater and potential spillages from around the substation. There is a
network of 225mm diameter pipes which connect to the main 375mm pipework which
channels stormwater to the attenuation pond via the petrol inceptor.

Area 3 services the hardstanding area south of the main structure which includes the
access road in this area. All stormwater and potential spillages will be collected by a
system of gullies which are connected to the 225mm diameter pipe system and
ultimately channelled to the attenuation pond through the 375mm diameter pipework
via the petrol inceptor.

Area 4 services the main access road and the weighbpridge located in the southern
section of the site. A system of gullies will collect @ail the stormwater and potential
spillages which is channelled to the attenuation po#id via the petrol inceptor.
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Figure 4.1 Stormwater system layout
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4.2.2 Chemical Storage
Diesel Fuel

Diesel fuel used in the auxiliary burners is stored in the northern section of the site in
the dedicated delivery area, Firewater pumps (3 x 0.8m? tanks), and the Emergency
generator (9m® tank). The main diesel tank has a capacity of 40m?® and is of double
skinned construction comprising an inner (6mm) and outer (4mm) skins.

During unloading operations, a switch can be made to the valve arrangement which
will collect any spillages in an underground tank (2.5 m®).

During normal operations any spillage in the area will be collected by the stormwater
system and direct the leak towards the main drainage network. The main drainage
network includes a forecourt separator and a Class | petrol interceptor prior to the
water being tested, ensuring the results are within the required parameters. TOC,
conductivity and pH detectors will activate the shut-off value if any of the results are
over the action levels at the attenuation pond inlet and divert the water to an
underground storage tank (300m?®) for future treatment. A final analyser is located at

the pond outlet, which will cease discharge from the pond if the parameters are not
within licenced limits.

See Figure 4.2 below for system layout and Figur%\*ﬁ&é for construction make-up of

bund/ plinth. &
Containment Dielel Storage
Tank

-Taljk\ ’—‘ : _\—77

Figure 4.2 Diesel Tank Stormwater System Layout
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FLNTHS
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25mm CHAMFER {TYP.)
T.O.C. VARIES

TS
SRR
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SCABHLE COMCRETE SURFACE FOR
EXTENT OF PUNTH FOOTRRINT (TVP)

SECTION (B™
NG
Figure 4.3 Diesel tank Plinth Construction
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Ammonia

The ammonia utilised on site is classified as Ammonium Hydroxide (NH,OH) Solution
(25%) which has an environmental hazard rating of R50 which is identified as ‘Very

toxic to aquatic organisms’. Therefore ammonia is

environmental hazardous substance on-site.

identified as the main

The Ammonia storage tank has a capacity of 62m?® and is located in the north section
of the site as shown in Figure 4.4 in a dedicated delivery area. The tank is a double
skinned stainless steel type of construction with leak and overfill protection. Filling of

the ammonia tank is a manned event.

As with the Diesel Storage any spillage, during unloading operations a switch is
made to the valve arrangement which will collect any spillages in an underground
tank (2.5 m?). Again, during normal operations, any spillages will be diverted into the
stormwater system, with the forecourt separator, Class | petrol interceptor, detection

and shut off valves and containment tanks as for the diesel tank.

See Figure 4.4 below for system layout and Figure 4.5 for construction make-up of

bund/plinth.
&.

7

S
Main Petrol \(\é‘
Interceptor 6\'

Containment

Tank \

Ammonia Storage
Tank

/

Bl

Figure 4.4

Ammonia Tank Stormwater system layout

245

Il —
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-

MIM. Z00mm CL 804 CRANULAR

Figure 4.5 Ammonia Tank Plinth Construction
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Bottom ash, Boiler ash and Flue gas ash

Bottom ash, boiler ash and flue gas ash will be generated from the different process
stages at the site. Any ash spills will be contained within the internal structure of the
building and will not be discharged to the stormwater system on site.

Additional protection is provided by the following measures; the control room will
manage via CCTV or manned loading, all dispensing of ash to collection trucks in
coordination with collection truck driver. Spill containment procedures are in place in
the event of an ash spill.

In the event of a release of water from the wet bath, spilled material will be contained
in the area and any material reaching indoor drains will be contained in the internal
drainage recovery tanks where the water can be removed for treatment or reused
within the treatment process. The wet bath will be inspected and maintained as part
of the site’s maintenance programme.

4.2.3 Transport

Deliveries
Due to the large number of vehicle activities, there is the potential for diesel oil spills /
leaks from vehicle fuel tanks to occur. The ELRA (2011) highlighted this as the most
likely potential environmental incident. Deliveries of jwaste, collection of ash and
supply deliveries will take place daily while additionalvehicular activities will include
the delivery of materials to the site, including inter alia, diesel, ammonia solution,
sodium hydroxide (NaOH), nitric acid, activ@ié;e&\%arbon, expanded clay and lime for
use in the treatment process. Oog?’ &\0
SN

Control measures include the foIIo\@tif‘ig\. The site operates a well-marked one-way
traffic system around the main \\gﬁy Vehicles enter via the main entrance and
traffic operates in a cIockwbé\Qﬂirection before returning to the main access
road/weighbridge area. A wi @&rning area is provided in the waste tipping area for
waste delivery vehicles whigti can exit the site via the main access road without
traversing around the maigéFacility.

QO
As described previously all hardstanding areas are serviced by a stormwater system
which contain and divert all potential spillages to the attenuation pond via the main
petrol interceptor. In the event of a spill by-passing the interceptor containment
systems will activate and close the shut-off valve prior to the attenuation pond where
it will be contained in the underground storage tank for future treatment.
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5.0 STAGE 4 - SITE HISTORY

This section includes an evaluation of the likelihood of the presence of any
contamination on soil/ groundwater at the site and an overview of the site history.

Construction of the facility occurred over 2008/2011. Historically the site was used for
agricultural purposes with no previous industrial or commercial activates occurring
onsite. Soil and groundwater samples collected as part of the baseline for the EIS
study showed no evidence of contamination at the site that indicate anything other
than an agricultural use (see section 9).

Aerial Imagery from the Ordnance Survey Ireland (OSi) (see Figure 5.1) and historic
maps (refer Figure 5.2) were analysed and do not show any prior land use besides
agricultural purposes at the site.

Figure 5.1 OSi Aerial In@ﬁe (2005) (source www.osi.ie)

Figure 5.2 Historical Maps (source www.osi.ie)
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6.0 STAGE 5 - ENVIRONMENTAL SETTING

This section includes an assessment of the likely fate of any spill/leak event based on
the topography, soil and groundwater characteristics at the location. Based on the
findings of Stages 1 to 4 above, the locations where hazardous substances are
stored have also been assessed with regard to confirming source-pathway-receptor
linkages i.e. in the unlikely event of a leakage/spillage which is not mitigated on site.

6.1 Topography

The topography around the site is relatively flat with a slight fall from east to west
within the boundary however there are embankment/bunds located along the
southern and eastern boundary. The overall topography for the study area is
relatively shallow with a general fall to the southeast towards the River Nanny. There
a number of hills located to the north with a peak of approx. +95mAOD and
northwest, +121mAOD of the site. The general elevation of the site is approx.
+30mAOD.

6.2 Hydrology

The site is located within the River Nanny catchment which is the main water feature
in the study area. The River Nanny is located approxi@ately 2km to the south of the
site. @0

>
There are two streams located in the vicir@@/;/é?’ the site which are the Cruicerath,
approximately 200m to the west and thg%@\%tin, approximately 500m to the east.
There is no direct pathway to the RivexgNanhny however storm water is discharged to
a drainage ditch which may uItimat@/ée ch the River Nanny via the Cruicerath and
Platin. The most recent water qu &@tatus for the nearest gauge to the site (Br NE
of Bellewstown) is ‘Moderate’ (3;\ which is located approximately 2km south of the
site. Further downstream the<g°g§ge located at ‘Br at Julianstown’ recorded a value of
‘Poor’ (2-3). &5\0
The development is IQ,@%ted within the ERBD, as defined under the EU Water
Framework Directive (2000/60EC) European Communities Directive 2000/60EC,
establishing a framework for community action in the field of water policy, (commonly
known as the Water Framework Directive [WFD]).

The WFD requires ‘Good Water Status’ for all European waters by 2015, to be
achieved through a system of river basin management planning and extensive
monitoring. ‘Good status’ means both ‘good ecological status’ and ‘good chemical
status’. The current status for the River Nanny is classified as ‘Poor’ and is ‘at risk of
not achieving Good status. The River Nanny (Lower) is not expected to reach ‘Good
Status’ until 2027.

Figure 6.1 below presents the site location and hydrological environment.
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&
%\é
Figure 6.1 Site Location and Hydrological Eq\yirg\q%ent (source www.epa.ie)
Q

&
There is expected to be little overland f@ﬁ@nto the site from the surrounding area
due to large quarry to the north and tQéQgt}reams located to the east and west which
will capture surface water flow in thgé\g\qja‘Teas.
&N

Storm water discharges from @Pfé\\ﬂﬁsh Cement facility will likely flow along drainage
ditches to either the Crui%o@éth and Platin streams including any potential
contamination. The site is designed in accordance with Greater Dublin Surface Water
Design Standards which gﬁﬁulates that the runoff from the site should not exceed the
greenfield run-off equivalent.

6.3 Geology & Hydrogeology
6.3.1 Regional Geology

The site is underlain by Lower Carboniferous Limestone bedrock which forms part of
the Platin Formation (see Figure 6.2 below). The Limestone is typically characterised
by pale thick-bedded with minor shale, possibly dolomitised, with paleo-karstic
features (GSI Sheet 16 and Meath Groundwater Protection Scheme). A top
weathered zone is characteristic of the limestone and has been confirmed by
previous borehole drilling.
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Figure 6.2 Solid Geology Underlying theoﬁl%%ource www.gsi.ie)
L

The Indaver site at Carranstown isb0 e@gin by soils from the Dunboyne-Ashbourne
soil complex. The parent materiag,%\gcﬁle soil is drift deposits intermixed with local
limestone and shale. This type is generally poorly drained. The soil type for the
site comprises AminPD (Surf@@ Water Gleys / Groundwater Gleys Acidic), AminDW
(Acid Brown Earths/ Brown s\Ié?)olzolics) and AlluvMIN (Mineral alluvium). The soll
classification according tooggce? GSI (2014) is presented in Figure 6.3 below.

&
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&
&
&
SN
Figure 6.3 Soils Underlying the Site (soug%@ Ww.gsi.ie)

S
The subsoil type in the developme«ry;Q \prises Alluvium undifferentiated (A) and
Shale and Sandstone till (Namu;%?“ SSs). Subsoil classification according to the
el

GSI (2014) is presented in Figur OoW.
A
SN
< OQA
O
O
&
c®
Figure 6.4 Subsoils Underlying the Site (source www.gsi.ie)
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6.3.2 Superficial Geology — Local Setting

A number of ground investigations were completed at the site, notably in 2000, 2007,
and 2009. In January 2000, 15 no. trial pits were excavated at the site (Alpha, 2000)
and in May 2000, an additional 7 no. trial pits were excavated. In 2007, three cable
percussive and one follow-on rotary borehole were drilled at the site (BLP, 2007). In
2009, a number of additional boreholes were completed at the site consisting of 11
no. rotary boreholes (PM, 2009).

Figure 6.5 below presents exploratory boreholes from the afore-mentioned site
investigations together with boreholes drilled in 2014.

Figure 6.5 Exploratory Hole Locations at Indaver Site

In general, following review of the past site investigation reports, the site stratigraphy
is varied across the site but generally consists of TOPSOIL overlying BOULDER
CLAY with occasional GRAVEL/SAND lenses, which in turn is underlain by
Carboniferous LIMESTONE. A summary of the ground stratigraphy observed in past
investigations together with indicative depths encountered is outlined as follows:

TOPSOIL (0.0-0.4mbgl)

Soft to firm silty CLAY with cobbles (0.4-1.0mbgl)

Firm to hard silty CLAY with cobbles/ boulders (0.4-4.0mbgl)

Medium dense to dense sandy GRAVEL with local sand lenses (0.4-5.0mbgl)
Hard silty BOULDER CLAY with cobbles/ boulders (2.5-4.0mbgl)

On the basis of previous investigations, BOULDER CLAY, specifically, varies in
thickness across the site, ranging from 4m towards the west of the site to
approximately 10m towards the centre of the site.
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As mentioned above, additional boreholes were completed at the site in May 2014 by
AWN and consisted of three boreholes (MW1-MW3) along the northern site boundary
and one borehole (MW4) along the southern boundary line. The recorded details of
the superficial deposits are presented in Appendix B - these are based on driller
descriptions and borehole logging undertaken by AWN supervising personnel. A
summary of the general downward geological succession is presented in Table 6.1

below.
Location ID MW1to MW3 MW4
Stratum Depth (mbgl)
TOPSOIL 0.10-0.20 0.20
Slightly sandy gravelly CLAY 0.10—4.00 -
sand and/or gravel Up to 1m in thickness -
Silty CLAY - 0.20-5.00
Sandy CLAY - 1.20-2.30
Note: mbgl = metres below ground level
Table 6.1 Summary of Monitoring Well Lithology (May 2014)

The soil descriptions are consistent with previous soil investigations for the site,
which conclude that the overburden geology consists predominantly of silty clays
(BOULDER CLAY - MW1, MW2 and MW3) with cobbles and occasional boulders,
with discontinuous lenses of sand or gravel noted. AFMW4, located at the southern
margin of the site, the superficial geology consis@%ominantly of stiff to hard brown
CLAY. @O; S

)
&

Figure 6.6 below presents the geol@@@éﬁ' cross section for the site (NW-SE)
indicating the predominant superficia&éﬁe@bsits of Boulder Clay together with inferred
gravel/ sand lenses, overlying W%ét ed limestone which becomes fractured with
depth. The section (note: sect\tﬁ%ﬁrofile is presented on Figure 6.5 above) also
includes the inferred groundwﬁ@f(}ﬂow towards the adjacent Irish Cement site to the
north under the influence of tgéb ewatering activities at the quarry site.
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Figure 6.6 Geological Cross Section (A-A’)
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6.3.3
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Figure 6.7 Geological Cross Section (B — B’) &

Permeability in subsoils and underlying bed@cké\

A number of geotechnical and site ass nt reports for the site were reviewed in
order to better understand the perme@bp%&\y of the subsoils across the site and as a
result potential migration rates. Thg,& pomts are discussed as follows.

1. A variety of clayey subsoi gg& reported for the site ranging in strength from soft
to hard sandy gravelly Y (Alpha, 2000). This would initially infer varied
permeability coefficients dcross the site.

2. The Byrne Looby (BftP, 2007) investigatory works show the indigenous soils at
this site generally comprise low plasticity, very sandy gravelly CLAY with cobbles
(locally grading to SILT). Subordinate horizons or pockets of sandy GRAVEL and
gravelly or clayey SAND were also uncovered during the trial pit investigations at
the site. The cohesive or fine-grained material is referred to as ‘glacial till’, while
the subordinate coarse or granular dominant materials are typical of fluvio-glacial
deposits. The upper glacial till is reported as typically firm/ stiff while the Geobor
cores and associated laboratory testing indicates the lower till to be ‘stiff- very
stiff’. Both classifications would in general indicate cohesively tight clays of low
permeability.

3. Groundwater was locally intercepted in the BLP (2007) trial pits (i.e. 1.9 to 3.5
mbgl). These levels are unlikely to reflect long term equilibrium water conditions.
With regard to bedrock permeability, packer tests were not carried out to evaluate
the permeability or water-tightness of the bedrock. However, on the evidence of
the discontinuity spacings and fracture state of the cores, the bedrock would be
expected to be of ‘medium permeability’. Both the BLP and IGSL geotechnical
investigations encountered ‘cavities’ within the upper limestone bedrock.

Regional Hydrogeology

The Platin formation has been classified as a regionally important karstified (diffuse)
aquifer, displaying both karst and fracture flow. The aquifer is classed as having
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moderate vulnerability, related to the presence of thick boulder clay in the region. The
site is located within the Bettystown Groundwater body which status based on overall

chemical status and quantities status has been categorised as poor.

Figure 6.8 below presents the aquifer classification for the site according to the GSI
(2014), while Figure 6.9 presents the appropriate groundwater vulnerability index.

Figure 6.8 Aquifer Classification QER@{%

t Features (source www.gsi.ie)

<<Q\ g\\Q)

&

&

Figure 6.9 Groundwater Vulnerability (source www.gsi.ie)
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There are two known public water supply wells located in the study area, located
approx. 750m to the northeast (2927SEWO036 - Moderate 54.5m®%d) and approx.
2.5km to the southwest (2925NEWO058 - Poor yield 3.3m*d). The available GSI depth
to bedrock data in the study area indicates a depth to bedrock of 9.1-15.2mbgl. Site
specific boreholes however indicate depths ranging from 5.0 — 8.25m to rock, which
is only slightly shallower that the GSI records.

Review of groundwater contours for the Irish Cement (Platin) site which indicates a
groundwater level of between 2-6mAOD (24-28mbgl) in the area of the Indaver site, it
is noted that the groundwater level at Indaver is heavily influenced by abstraction
wells located to the north of the site within the Irish Cement quarry.

Figure 6.9 below presents the GSI well data. Note: As boreholes currently do not

require licensing in Ireland, this data source may not be representative of a complete
record.

Figure 6.10 GSI Wells within Study Area
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Table 6.2 below summarises the GSI well data including available descriptions.

Depth of | Depth to Yield Yield Water
GSI Name Type Borehole | Bedrock Source Class m®/d Strike
Industrial
2927SEWO047 | Borehole | 61 0 Use Excellent | 3600 41m
Industrial
2927SEW048 | Borehole | 30 N/A Use Excellent | 3600
Public supply
2925NEW058 | Dug Well | 4.6 N/A (Co Co) Poor 3.3
2927SEW001 | Dug Well | 6.1 N/A
Industrial
2927SEW037 | Borehole | 67 0 Use 33
Agri &
2827SEW111 | Borehole | 42.7 0 domestic use | Excellent | 1091 36.5
2927SEW003 | Dug Well
Agri &
2927SEW110 | Borehole | 76.2 0 domestic use | Poor 21.8
2925NEWO070 | Borehole | 18.9 Moderate | 49
2927SEWO035 | Borehole
Public su%ly
2927SEW036 | Borehole | 42.7 9.1 (Co Co) ¥ Moderate | 54.5
Indusg@
2927SEW038 | Borehole | 47.2 15.2 Use\© Excellent | 872.7 28
O<K§thnal
2927SEW039 | Borehole | 34.1 11.3 o@‘? Good 164 14.6
\J.\‘O
2927SEW041 | Borehole | 21.9 NN Poor 28
OQ‘ \V
Q@\

. . \\
Table 6.2 GSI Well Descrlptlons &@o

GSI wells 2927SEW047 and<2g2\78EW048 as indicated in Table 6.2 above, refer to
the current abstraction well$\at the ICL Platin Quarry. These production wells are
installed on the current arry floor and are used to dewater the site hence the
Excellent Yield Class gi¢en in the table.

Groundwater Flow

Regional groundwater flow would be expected to be in the direction of the River
Nanny surface watercourse located to the south of the Indaver site. However, it is
observed that the static water levels (SWLs) at the Indaver site are directly influenced
by the on-going dewatering/ pumping activities at the adjacent quarry site to the
north.

Groundwater flow contouring was undertaken by Irish Cement Limited in 2012 which
confirms that the groundwater flow direction from the Indaver site is to the north/
north-east towards the production wells (and deepest monitoring well BH16) located
within the Irish Cement quarry site. Figure 6.11 below presents the groundwater
contouring plots from available SWL data for 2012.
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Figure 6.11 Groundwater Flow in the vicinity of Indaver (2012)

Figure 6.11 above also presents the flow towards thgﬁ‘l’ver Nanny to the south, and
beyond the groundwater divide interpreted for thi &rea at 14mAQOD in 2012.

N
In terms of the site specific hydrogeology, ébedrock groundwater, no groundwater
strikes were recorded on the drilling Io%& the 11 no. boreholes completed in 2009,
to a maximum depth of 15mbgl (1408% OD equivalent). From monitoring of water

levels in AGW1-1, AGW1-2 and 3! -3 the potentiometric surface is presently at
approximately 35-40mbgl. & <‘§
S

Recent water level data for t éo%edrock monitoring wells is summarised in Table 6.3

below, and includes staﬁ;ﬁ%\\s\water level elevation using an arbitrary site elevation
reference of 30mAOD is allows some correlation (note: over 1-2 years) to be
drawn between the SWLs at Indaver and the groundwater elevation contours for
2012 depicted in Figure 7.4 above.

NOTE: Water level measurements are from depth from top of casing (mtoc) as no
elevation is presently available for the monitoring boreholes.

Date 23/01/2014 28/03/2014 23/05/2014
Well ID mbgl mAOD mbgl mAOD mbgl mAOD
AGW1-1 36.7 6.7 34.9 4.9 335 3.5
AGW1-2 334 34 32.8 2.8 31.7 1.7
AGW1-3 39.2 9.2 37.9 7.9 36.6 6.6

Note: mbgl= metres below ground level; mAOD = metres Above Ordnance Datum
Table 6.3 Groundwater Level Measurements

The local groundwater flow directions at the Indaver site for 2014 are generally
consistent with the flow orientation depicted in Figure 6.11 in that the SWLs confirm a
general NNE flow direction. Note: the water level readings for monitoring well AGW1-
1 located to the south-east of the site boundary, is likely to be affected by the near-by
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on-site pumping well, which supplies the Indaver site with water (refer also Figure
6.5).

With regard to groundwater within the superficial deposits, a number of waterstrikes
were noted during the trial pitting and borehole drilling undertaken at the site to date.
Generally, seepages of groundwater in the overburden trial pits were encountered in
small quantities only, and more specifically these related to granular (gravel/ sand)
horizons. Notwithstanding this, past site investigation reports (Alpha, 2000) have
indicated ‘significant’ seepages in shallow trial pits for example TP8 and TP13 (see
also Appendix B). These seepages may therefore relate to the presence of both
perched groundwater within the granular lenses in Boulder Clays as well as poorly
connected pore-water within the clay itself.

6.4 Surrounding Land use

The Irish Cement factory and quarry is located to the north of the site with the
immediate surrounding lands used for agricultural purposes (grazing).

6.5 Man-made Pathways

As identified in Stages 1-4 the main environmental hazards on site are the diesel and
ammonium storage and delivery of same by tanker .This relates to the relatively
large quantity stored compared to other chemic § on site and the hazard risk
phrasing classification. If all mitigation failed, andadiesel or ammonia escaped to the
environment the consequence would be %@1 ant damage to surface water and
groundwater bodies. o‘f&
\Q S
In the event of a possible contaln@%n@breach the diesel and ammonia may be
discharged to greenfield areas to &%ﬁorth of the site.
o8 N\

Figure 6.12 below shows thé%@i‘g)ntlal pathways for the contaminants on site which
show both the potential ove@éhd and groundwater pathways for a potential leakage

on site.
&
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&

%
£

Figure 6.12 Potential Contamination Pathwaysoéx\;@
<O

Figure 6.12 above indicates that the ma\i@g&‘?hway for any spillage which reaches the
groundwater table is towards the exg%lqﬁbn well located in the Irish Cement quarry
which is used for dewatering gtifgoses only. There is a local public supply
(2927SEW036) well located furtiierto the northwest as shown in figure which has a
moderate extraction yield of¢S: &m3/d. Potential groundwater contamination is not
expected to encounter this well due to the abstraction rate at Irish Cement. In the
event that the abstraction well in Irish Cement is made redundant groundwater flow is
expected to follow the r@ﬂ%:ll topography towards the southeast.

Overland contaminate flow will be via drainage ditches located around the site which
could potentially channel the flow to the streams, Cruicerath and the Platin which
flows directly to the River Nanny.
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7.0

A

30—

25 —

STAGE 6 — CONCEPTUAL SITE MODEL

This section presents the Conceptual Site Model (CSM) for the site based on the
information obtained above.

The pollutant linkages based on the primary sources of possible contaminants on site
are summaries in Table 7.1. Note this CSM is presented on the basis that
contamination following a leak/spill is not mitigated by the extensive mitigation
measures operating at the site.

Source

Pathways

Receptor

Ammonia and/or
Diesel Fuel Spill or
leakage impacting
lands outside
containment area.

Tanker leakage
impacting area
outside of site
drainage area.

Vertical and lateral migration
via fill and boulder clay to
underlying limestone bedrock

Lateral migration via
groundwater within the
bedrock aquifer

Lateral migration via
drainage system

Limestone Bedrock Aquifer

Abstraction Wells at Platin

Drainage ditch and Nanny
tributaries.

D,
01
: &
Table 7.1 Pollutant Linkages &
SES
. . S
The CSM is presented as Figure 7.1 beloo\@?.’@g\
S
South Previous & é‘\ Amrmon i & Diesel
waell X N . Storageansa
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o
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Figure 7.1 Conceptual Site Model for Indaver (June 2014)
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8.0 STAGE 7 — ADDITIONAL SITE INVESTIGATION & BASELINE SOIL & WATER
QUALITY ASSESSMENT

Additional site investigation and soil sampling was undertaken downgradient of the
storage tanks to confirm the nature of the geology and soil quality in these areas.
Baseline soil and groundwater quality is also presented.

8.1 Additional Site Investigation

Three shallow monitoring wells were drilled and installed to obtain additional soll
guality data from down-gradient of potential source areas (i.e. storage tanks) and up-
gradient of the site. Borehole logs are presented in Appendix B.

To add to our understanding of shallow permeability data for soils at the Indaver site,
falling head tests at each of the newly installed monitoring wells was undertaken to
estimate parameters of permeability of the soails.

The additional borings and tests confirm the low permeability nature of the clay which
underlies the site. This natural material reduces the potential for vertical migration of
contamination to the underlying bedrock aquifer.

8.2 Installation of Groundwater Monitoring Wells &
N<

&
The additional groundwater monitoring wells weresdrilled and installed on the 29-30™
of May 2014. The well construction details a&@\,’\s@nmarised in Table 8.1 below.
<O

Depth to @%Qgﬁ of Standpipe Well Well
Well ID | Date drilled bedrock @i\@bipe diameter depth diameter
(mbgl)cgé’§ (mbgl) (mm) (m) (mm)
Y
S
MW1 | 29/05/2014 n?aooé 3.90 50 3.90 150
-
MW2 | 29/05/2014 | nla 3.00 50 4.40 150
s
MW4 30/05/2014 n/a 4.80 50 5.00 150

Note: mbgl = metres below ground level; mbtoc = metres below top of casing (60mm diameter)
Table 8.1 Monitoring Well Construction Details (May 2014)

Each monitoring well was constructed with the following specifications:

e 50mm diameter PVC liner installed from ground surface to base of borehole
with machine-slotted sections as indicated on borehole logs;

e The annular space around the well is filled with gravel pack on top of which a
bentonite seal (0.3-0.5m) is placed, to prevent vertical migration of any solute
down the well.

o Well head construction consisted of steel flush covers secured by simple bolts.

The locations of the newly installed wells on site (and in relation to previous
monitoring and the existing pumping well at the site) are highlighted on Figure 6.5
above. The borehole and well construction details for MW1 - MW4 are presented in
Appendix B.
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8.3 Soil Sampling

Soil samples were collected by AWN from soil cores during drilling of monitoring
wells on the 29 to 30™ May, 2014. The suite of soil quality parameters tested are

listed below:
e Arsenic e Selenium
e Cadmium e Barium
e Chromium e Molybdenum
e Copper e Fluoride
e Nickel e« Ammoniacal Nitrogen as NH3
e Lead e TPH CWG Aliphatics C5-C35
e Zinc e TPH CWG Aromatics C5-C35
e Mercury e PCBs (12 congeners)
e Water Soluble Boron e VOCs
e Beryllium e SVOCs
e Vanadium e Free Cyanide

Soil sampling depths are recorded on borehole logs presented in Appendix B.

A site investigation in 2000 for a geotechnical report for the green field site at the
current Indaver site was undertaken by Alpha Engineering Services. The work
resulted in the excavation of a total of 7 no. trialgpits to allow representative soil
sample collections for soil quality analysis. The tiial pit locations are presented on

Figure 6.5- Section 6.3.1. Soil samples wer%&\éﬁéd for the following parameters:
S\

Metals and Total Phenols &QOS\
Volatile Organic Compounds Cs)
Polycyclic Aromatic Hyd@g)d?a\@ons (PAHSs)
Polychlorinated Biphe §\@CBS)
Pesticides (OPPs, OQ\0 .’ONPs)
\'O
The results of all soil g%ﬁ\ity tests are presented in Appendix C where they are
compared with relevant‘guideline data.

The presence of any contamination present above the laboratory detection limits has
been considered. In addition, soil samples were compared to a Generic Assessment
Criteria (GAC) derived to be protective of human health and also ecology for a
commercial/industrial end use.

Generic Assessment Criteria are soil concentrations that have been derived for a
defined set of generic assumptions and are used as trigger values in determining
whether further risk management action is required in cases where detailed
guantitative risk assessment is not being undertaken. There are no published
Generic Assessment Criteria for soils in the Republic of Ireland. Instead reliance is
often placed on criteria from the UK and the Netherlands.

Generic Assessment Criteria in the UK has been derived using the Contaminated
Land Exposure Assessment (CLEA) model to be protective of human health for a
number of different land uses. To date, the UK’s Environment Agency has released
reports with Soil Guidance Values on a number of organic substances including
BTEX and is intending to release further reports for PAHs. In the interim, LQM (Land
Quality Management) and the CIEH (Chartered Institute of Environmental Health)
developed a document in July 2009 detailing their own research and derivation of
their own ‘LQM GACs’. A total of 82 substances including many organic substances
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had LOQM GACs derived, for the standard land uses of residential,
commercial/industrial and allotments.

The Dutch Guideline values are derived based on a consideration of toxicity to
human and ecological receptors. There are two values for each contaminant, an
intervention value and a target value. The target value is the value one would expect
in un-contaminated soil (from say an agricultural environment). The intervention
value is set on the basis of a toxicological assessment of the impact of the
contaminant on the health of human receptors and assumes that the human receptor
is exposed to the contaminant through ingestion of soil and water, dermal contact
with soil and water, eating vegetables grown on soil and inhalation of soil dust and
vapour. According to the publication accompanying the Dutch Values, any value
above the intervention value is regarded as indicating contamination, which may
require further investigation and possible remediation. However, caution was used
when applying the Dutch Values as they are not site end use specific and assess for
vegetable growing, provision of drinking water and washing and showering in water
from the site. Nevertheless, they are a useful screening tool for determining the
significance of site contamination.

Neither the Dutch nor the UK values have any legal standing within the Republic of
Ireland and no statutory guidance for assessing the significance of soil contamination
currently exists. However, the values do provide a means of placing the data within
context when considering magnitude of risk and haye been used in that capacity for
this assessment. The main basis of the assessthent remains the conceptual site
model and consideration of the pollutant Iinlgaﬁo;ezﬁ Source - Pathway — Receptor

S\

A comparison of the soil data against\g@?‘ and Dutch derived guideline values and
highlighting to indicate exceedence,\@g\é AC was made.
&N

The 2000 laboratory results,\w%y‘e? compared with Dutch Maximum Admissible
Concentration thresholds at‘&g@é time. The Volatile Organics, PAHs, PCBs and
Pesticides did not exceed thgthreshold values for any of the samples. A number of
heavy metals did sligh@ exceed their respective Dutch S-Value for normal
uncontaminated soil. T@SIe 8.2 below summaries the metals and those trial pits
which showed exceedences of Dutch S levels

Parameter Trial pit

Cadmium TP-1

Copper TP-1, TP-2, TP-7

Mercury TP-1, TP-6

Nickel TP-2, TP-3, TP-4, TP-5, TP-6, TP-7

Note: Data reference: EIS 2009 Chapter 9 Soils & Geology
Table 8.2 Trial Pits and Metals observed in 2000

The 2000 results concluded that there was no significant soil contamination at the
Indaver site. While some traces of heavy metals were identified, these were likely to
be attributed to agricultural activity of the area at that time.

The 2014 assessment of soil quality concluded that with the exception of a small
number of heavy metals and fluoride, none of the parameters including hydrocarbons
exceed the lab detection limit.

Heavy metals which exceed the Dutch S-values are; Cadmium and Copper in MW2
and Nickel in all three borings. The results are consistent with trial pit soil sampling
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8.4

8.5

results from 2000. The only exception relates to Mercury concentrations which in the
current results are below the lab detection limits. None of the results exceeded the
Dutch I levels/ Chromium was present in each of the borings and slightly exceeds the
LQM GACs concentrations but not the Dutch | concentrations.

Fluoride soil concentrations exceeded the detection limit (1.9 mg/kg in MW1, 1.4
mg/kg in MW2 and 1.3 mg/kg in MW4). There are no soil guidelines for this
parameter.

Permeability of Soils

Two fallen head tests were undertaken as part of the investigator at MW1 and MW2
under both dry and saturated soil condition.

The results are presented in Appendix B and permeability results are summarised in
Table below

K (m/s) | K/(m/d)
MW1 (dry) 3.96E-07 | 0.0342
MW1 (saturated) | 3.49E-07 | 0.0302
MW?2 (dry) 7.23E-07 | 0.0625
MW?2 (saturated) | 7.23E-07 | 0 @6’25

Table 8.3 Field Permeability Tests O&\\K’@
<O

The values are typical of Glacial till an@%ﬁmconsolldated materials).
o‘\g\
&
SO
Baseline groundwater quallt%(\ﬁr@@trends

Q
Groundwater sampling of mqﬁitonng boreholes AGW1-1, AGW1-2 and AGW1-3 are
undertaken by Fitz Suent@: on behalf of Indaver. Table 8.3 below summarises the
groundwater quality paa;ﬁ%eters for bi-annual and monthly sampling rounds for the
monitoring wells at Indaver.

Bi-annual parameters Monthly parameters
pH « TOC

Nitrate o Electrical Conductivity at 20 Deg C
Nitrate e Ammonia

Chloride

Cadmium

Thallium

Mercury

Lead

Chromium

Copper

Manganese

Nickel

Arsenic

Cobalt

Vanadium

Tin

Organo Halogens

Total Coliforms

Faecal Coliforms

Table 8.4 Groundwater Monitoring Parameters (AGW1-1, AGW1-2 & AGW1-3)
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The groundwater quality results commencing from November 2011 have been
tabulated and are presented in Appendix C.

Results have been compared to Groundwater Quality Threshold Values of SI No 9 of
2010 and EPA Interim Guideline Values. Also presented are site specific warning and
action trigger levels agreed with the Agency in July 2011. Trigger levels for a small
number of parameters are listed in Table 8.4 below as agreed with the Agency in

2011.
- Ammonia ug/L Chloride mg/L TOC
X\g‘/rgli”g 125ug/LasN | 125mg/LasCl | 5mgl
Action Level | 175ug/L as N 187.5mg/L as Cl 10mg/l
Table 8.5 Trigger Warning & Action Levels as agreed with The Agency

In summary the results show that groundwater quality is ‘good’ to ‘moderate’.

Time series graphs are presented below for Chloride, TOC, and Ammonia. Some
breaches of the warning trigger Chloride and Total Okganic Carbon levels occurred,
but did not exceed action levels. The once off exc 8ing Chloride level corresponds
to the down gradient AGW1-2 borehole. Thg‘T exceeding levels correspond to
both up and down gradient wells. Ammoaﬁa&é\roundwater concentrations are well
below trigger values in both up- and dqﬁ?@ﬁradient monitoring wells. The Chloride
concentrations indicate possible histo@’: ’*mpact due to agricultural land use as the
plant was only commissioned in Alé)gai‘ig‘\& 011.

No metals exceeded the groung a&xer regulation threshold value or in its absence the
EPA interim guideline vaIues?g;Q‘f € monitoring data.
S\

. . 3 o
Volatile Organic Compougils (VOCs) have not exceeded detection limit (apart from
one occasion where the_fesults were later verified as anomalous).

Two soil leachate analysis from samples of MW1 and MW4 monitoring boreholes are
presented in Appendix C. The results show that most parameters are below the
laboratory detection limits including all heavy metals. Exceptions include Fluoride in
MW 1, which remains well below EPA interim values for groundwater, and Ammonical
Nitrogen as NH; (0.08 mg/l in both MW1 and MW4) which also remain below trigger
values for the Indaver site.

Trends for Cloride, TOC and Ammonia are presented in Figure 8.1, Figure 8.2 and
Figure 8.3 below.
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Figure 8.1 Time Series for Chloride (2011 — 2013)

Figure 8.2 Time Series for TOC (2011 — 2014)
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Figure 8.3 Time Series for Ammonia as N (2011 — 2014)
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9.0

CONCLUSIONS

On the basis of the soil and groundwater investigations undertaken prior to construction of
the Indaver facility and a further assessment of source-pathways and receptors undertaken
during 2014, the following conclusions have been made:

The site is underlain by c. 8 metres of generally low permeability glacial till which
provides additional protection to the underlying regionally important karstified and
fractured aquifer. Receptors include the aquifer, groundwater abstraction wells and
drainage ditches which feed tributaries of the Nanny River. Dewatering for Platin
Quarry has controls the local groundwater flow direction.

A review of soil quality from the 2000 baseline assessment and additional data
collated in 2014 confirm that there is no evidence of significant soil or groundwater
contamination at the site. Compliance groundwater monitoring since the plant
commenced operation in 2011 has also been reviewed and again there have been
no exceedences that suggest soil or groundwater contamination has occurred due to
the operation of the site. Chloride levels though not exceeding guidelines are
elevated above typical background concentrations suggesting previous impact by the
historical use of the site for agricultural grazing.

Ammonium Hydroxide (NH,OH) Solution , Diesel, Flue Gas residues and Boiler Ash
were identified as hazards present at the site which, kave the potential to impact soil
and groundwater if not adequately mitigated duging storage and operation at the
plant. However, the risk prevention me(@u& present at the Indaver facility
significantly reduce the potential for an enyir ental impact to soil or water to occur.
These measures include fire fighting s, drainage and containment systems
and spill procedures. EON
S
™

L
<<Q\ g\\%

S

S\
,\0

&

&
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SIGMA-ALDRICH sigma-alcrich.com
SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006
Version 5.5 Revision Date 12.05.2014
Print Date 16.06.2014

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1 Product identifiers

Product name * Ammonium hydroxide solution

Product Number © 320145

Brand . Sigma-Aldrich

REACH No. :Aregistration number is not available for this substance as the substance

or its uses are exempted from registration, the annual tonnage does not
require a registration or the registration is envisaged for a later
registration deadline.

1.2 Relevant identified uses of the substance or mixture and uses advised against
Identified uses . Laboratory chemicals, Manufacture of substances

1.3 Details of the supplier of the safety data sheet

Company . Sigma-Aldrich Ireland Ltd.
Vale Road \}05&’
ARKLOW K\é
Wicklow &
. S
IRELAND AN
&
Telephone . +353 402-20300@%&}\
Fax : +353402-31147 &
E-mail address : EIRProdugﬁQy@ardship@sial.com
RN
1.4  Emergency telephone number Qo*é@
S
Emergency Phone # : 0044((3“1 865407333 The UK National Chemical
Em%‘gency Centre (NCEC)
r.o(\

SECTION 2: Hazards identification
2.1 Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008

Skin corrosion (Category 1A), H314

Specific target organ toxicity - single exposure (Category 3), Respiratory system, H335
Acute aquatic toxicity (Category 1), H400

For the full text of the H-Statements mentioned in this Section, see Section 16.

Classification according to EU Directives 67/548/EEC or 1999/45/EC
C Corrosive R34
N Dangerous for the R50

environment

For the full text of the R-phrases mentioned in this Section, see Section 16.
2.2  Label elements
Labelling according Regulation (EC) No 1272/2008

OOS

Signal word Danger
Sigma-Aldrich - 320145 Page 1 of 8
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Hazard statement(s)
H314
H335
H400

Precautionary statement(s)
P261
P273
P280

P305 + P351 + P338

P310

Supplemental Hazard
Statements

Causes severe skin burns and eye damage.
May cause respiratory irritation.
Very toxic to aquatic life.

Avoid breathing vapours.
Avoid release to the environment.
Wear protective gloves/ protective clothing/ eye protection/ face

protection.

IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.
Immediately call a POISON CENTER or doctor/ physician.

none

According to European Directive 67/548/EEC as amended.

Hazard symbol(s)

R-phrase(s)
R34
R50

S-phrase(s)
S26

S36/37/39
S45

S61

2.3  Other hazards
Lachrymator.

C Corrosive

N Dangerous for the environment

b7,
ze
N

&

=,
VA

Causes burns.

Very toxic to aquatic organisms.

&

In case of contact with eyes, rgi‘ge immediately with plenty of water and

seek medical advice.
Wear suitable protecti

(show the label wii

SEN

«chothing, gloves and eye/face protection.
In case of acciden&p fyou feel unwell, seek medical advice immediately

possible).

Avoid releases‘\@gée environment. Refer to special instructions/ Safety

data sheets? &%
SN

O
SECTION 3: Composition/information %ﬁé‘fngredients
@)

3.2  Mixtures
Synonyms

Formula
Molecular Weight

Ammonia agqueous
Ammonia water

H5NO
35.05 g/mol

Hazardous ingredients according to Regulation (EC) No 1272/2008

Component | Classification | Concentration
Ammonium hydroxide
CAS-No. 1336-21-6 Skin Corr. 1B; Aquatic Acute |50 - 100 %
EC-No. 215-647-6 1; H314, H400
Index-No. 007-001-01-2
Hazardous ingredients according to Directive 1999/45/EC
Component | Classification | Concentration
Ammonium hydroxide
CAS-No. 1336-21-6 C, N, R34 - R50 50 - 100 %
EC-No. 215-647-6
Index-No. 007-001-01-2
Sigma-Aldrich - 320145 Page 2 of 8
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For the full text of the H-Statements and R-Phrases mentioned in this Section, see Section 16

SECTION 4: First aid measures
4.1  Description of first aid measures

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consult a
physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with
water. Consult a physician.

4.2  Most important symptoms and effects, both acute and delayed
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in
section 11

4.3 Indication of any immediate medical attention and special tr%ai%ment needed
no data available

& @
SECTION 5: Firefighting measures 0??68\6\
5.1 Extinguishing media QQ«Q&\}\‘
Suitable extinguishing media Ooé\

Use water spray, alcohol-resistant foam, dr&gﬁsﬁe?mcal or carbon dioxide.

5.2  Special hazards arising from the sub@hqboé or mixture

nitrogen oxides (NOX) &
QS
5.3  Advice for firefighters >

Wear self contained breathing ap@é?atus for fire fighting if necessary.

5.4 Further information
no data available

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
Use personal protective equipment. Avoid breathing vapours, mist or gas. Ensure adequate ventilation.
Evacuate personnel to safe areas.
For personal protection see section 8.

6.2 Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the
environment must be avoided.

6.3 Methods and materials for containment and cleaning up
Soak up with inert absorbent material and dispose of as hazardous waste. Keep in suitable, closed
containers for disposal.

6.4 Reference to other sections
For disposal see section 13.
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SECTION 7: Handling and storage

7.1

7.2

7.3

Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
For precautions see section 2.2.

Conditions for safe storage, including any incompatibilities
Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are
opened must be carefully resealed and kept upright to prevent leakage.

Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated

SECTION 8: Exposure controls/personal protection

8.1

8.2

Sigma-Aldrich - 320145

Control parameters

Components with workplace control parameters
Contains no substances with occupational exposure limit values.

Exposure controls

Appropriate engineering controls
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and
at the end of workday.

Personal protective equipment

Eye/face protection oéz"
Tightly fitting safety goggles. Faceshield (8-inch minimugéé.\ Use equipment for eye protection
tested and approved under appropriate governme@s@hdards such as NIOSH (US) or EN

166(EV). O S

Skin protection \\}QO\'}\*

Handle with gloves. Gloves must be insp s?%rior to use. Use proper glove removal technique
(without touching glove's outer surface oid skin contact with this product. Dispose of
contaminated gloves after use in acg fnce with applicable laws and good laboratory practices.
Wash and dry hands. Qo*@'\\@

The selected protective gloves hg\ieo to satisfy the specifications of EU Directive 89/686/EEC and
the standard EN 374 derived fg‘m it.

N
Full contact @)
Material: butyl-rubber
Minimum layer thickness: 0.3 mm
Break through time: 480 min

Material tested:Butoject® (KCL 897 / Aldrich Z677647, Size M)

Splash contact

Material: Nitrile rubber

Minimum layer thickness: 0.11 mm

Break through time: 240 min

Material tested:Dermatril® (KCL 740 / Aldrich Z677272, Size M)

data source: KCL GmbH, D-36124 Eichenzell, phone +49 (0)6659 87300, e-mail sales@kcl.de,
test method: EN374

If used in solution, or mixed with other substances, and under conditions which differ from EN 374,
contact the supplier of the CE approved gloves. This recommendation is advisory only and must
be evaluated by an industrial hygienist and safety officer familiar with the specific situation of
anticipated use by our customers. It should not be construed as offering an approval for any
specific use scenario.

Body Protection
Complete suit protecting against chemicals, The type of protective equipment must be selected
according to the concentration and amount of the dangerous substance at the specific workplace.
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Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator
with multi-purpose combination (US) or type ABEK (EN 14387) respirator cartridges as a backup
to engineering controls. If the respirator is the sole means of protection, use a full-face supplied air
respirator. Use respirators and components tested and approved under appropriate government
standards such as NIOSH (US) or CEN (EU).

Control of environmental exposure
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into
the environment must be avoided.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

a) Appearance

b) Odour
¢) Odour Threshold
d) pH

e) Melting point/freezing
point

f) Initial boiling point and
boiling range

g) Flash point
h) Evapouration rate
i)  Flammability (solid, gas)

i)  Upper/lower
flammability or
explosive limits

k) Vapour pressure

I)  Vapour density

m) Relative density

n) Water solubility

0) Partition coefficient: n-

octanol/water
p) Auto-ignition

temperature
q) Decomposition

temperature
r) Viscosity

s) Explosive properties
t)  Oxidizing properties
9.2  Other safety information

Relative vapour density

Form: liquid, clear
Colour: colourless

no data available
no data available
11.7 at 20 °C
-60 °C

38-100 °C at 1,013 hPa

&

not applicable ¢
&
no data available & @
. SO
no data available o(g? eg\
&
Upper explosion li Qé&? %(V)
Lower explosiondiit 16 %(V)
&
&9
153 hPa @@Q@%
1.21 - (Ag@Ql.O)
0.9 gsfl at 25 °C

O .
nodata available
no data available

no data available
no data available

no data available
no data available
no data available

1.21 - (Air = 1.0)

SECTION 10: Stability and reactivity

10.1 Reactivity
no data available

Sigma-Aldrich - 320145
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10.2 Chemical stability
Stable under recommended storage conditions.

10.3 Possibility of hazardous reactions
no data available

10.4 Conditions to avoid
no data available

10.5 Incompatible materials
Copper, Iron, Zinc

10.6 Hazardous decomposition products
Other decomposition products - no data available
In the event of fire: see section 5

SECTION 11: Toxicological information
11.1 Information on toxicological effects

Acute toxicity
LD50 Oral - rat - 350 mg/kg (Ammonium hydroxide)
Remarks: Gastrointestinal:Other changes. Liver:Other changes. Kidney, Ureter, Bladder:Other changes.

Skin corrosion/irritation
no data available

Serious eye damage/eye irritation
Eyes - rabbit (Ammonium hydroxide) &

Result: Severe eye irritation &
3
Respiratory or skin sensitisation \A.@o
no data available (Ammonium hydroxide) é?o(“\o«
Germ cell mutagenicity \\}Qo\.}\@é
no data available (Ammonium hydroxide) o“%\‘&
N
Carcinogenicity &&\O\&\
R
IARC: No component of this prod@é%{égent at levels greater than or equal to 0.1% is identified as
probable, possible or confirsr\Q, human carcinogen by IARC.
Q

Reproductive toxicity \Y
no data available (Ammonium hyg} ide)

Specific target organ toxicity - single exposure
no data available (Ammonium hydroxide)

Specific target organ toxicity - repeated exposure
no data available

Aspiration hazard
no data available (Ammonium hydroxide)

Additional Information
RTECS: Not available

burning sensation, Cough, wheezing, laryngitis, Shortness of breath, spasm, inflammation and edema of
the larynx, spasm, inflammation and edema of the bronchi, pneumonitis, pulmonary edema, Material is
extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and skin.
(Ammonium hydroxide)

SECTION 12: Ecological information

12.1 Toxicity
Toxicity to fish mortality NOEC - Oncorhynchus tshawytscha - 3.5 mg/l - 3.0 d (Ammonium
hydroxide)
Sigma-Aldrich - 320145 Page 6 of 8
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Toxicity to daphnia and  LC50 - Daphnia magna (Water flea) - 32 mg/l - 50 h (Ammonium hydroxide)
other aquatic
invertebrates

12.2 Persistence and degradability
no data available

12.3 Bioaccumulative potential
no data available

12.4 Mobility in soil
no data available (Ammonium hydroxide)

12.5 Results of PBT and vPvB assessment
PBT/vPVvB assessment not available as chemical safety assessment not required/not conducted

12.6 Other adverse effects
Very toxic to aquatic life.

SECTION 13: Disposal considerations
13.1 Waste treatment methods

Product
Offer surplus and non-recyclable solutions to a licensed disposal company.

Contaminated packaging
Dispose of as unused product.

&.
SECTION 14: Transport information %\é\’
14.1 UN number Y

ADR/RID: 2672 IMDG: 2672 og?oo‘\d\ IATA: 2672
14.2 UN proper shipping name \\}Qo\'}\*&

ADR/RID: AMMONIA SOLUTION o“%}é)

IMDG: AMMONIA SOLUTION é’,\\\&\

. ; ; S
IATA: Ammonia solution .\&%&\x
R

14.3 Transport hazard class(es) QOOQ%\\

ADR/RID: 8 IMIgG: 8 IATA: 8

A

14.4 Packaging group (éé‘\

ADR/RID: 1l &' IMDG: 111 IATA: I
14.5 Environmental hazards

ADR/RID: yes IMDG Marine pollutant: yes IATA: no

14.6 Special precautions for user
no data available

SECTION 15: Regulatory information
This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

no data available

15.2 Chemical Safety Assessment
For this product a chemical safety assessment was not carried out

SECTION 16: Other information
Full text of H-Statements referred to under sections 2 and 3.
Aquatic Acute Acute aquatic toxicity
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H314 Causes severe skin burns and eye damage.

H335 May cause respiratory irritation.
H400 Very toxic to aquatic life.
Skin Corr. Skin corrosion

Full text of R-phrases referred to under sections 2 and 3

C Corrosive

N Dangerous for the environment
R34 Causes burns.

R50 Very toxic to aquatic organisms.

Further information

Copyright 2014 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use
only.

The above information is believed to be correct but does not purport to be all inclusive and shall be
used only as a guide. The information in this document is based on the present state of our knowledge
and is applicable to the product with regard to appropriate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Corporation and its Affiliates shall not be held
liable for any damage resulting from handling or from contact with the above product. See www.sigma-
aldrich.com and/or the reverse side of invoice or packing slip for additional terms and conditions of sale.
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SIGMA-ALDRICH

sigma-aldrich.com

SAFETY DATA SHEET

according to Regulation (EC) No. 1907/2006
Version 5.0 Revision Date 16.10.2013

Print Date 16.06.2014

SECTION 1: Identification of the substance/mixture and of the company/undertaking

11

1.2

1.3

1.4

Product identifiers

Product name " Diesel

Product Number . CRMMPGO

Brand : Fluka

Index-No. © 649-224-00-6

REACH No. :Aregistration number is not available for this substance as the substance

or its uses are exempted from registration, the annual tonnage does not
require a registration or the registration is envisaged for a later

registration deadline.

CAS-No. . 68334-30-5
Relevant identified uses of the substance or mixture and uses advised against
Identified uses . Laboratory chemicals, Manufacture of substances
Details of the supplier of the safety data sheet &
Company . Sigma-Aldrich Ireland Ltd. &\é\}

Vale Road . Aé\

ARKLOW S F

; o

Wicklow oog? \

. RN

IRELAND 8 &

X (\é
Telephone : +353 402-20500"
Fax © +353 402:81447
E-mail address : EIRPr&?&c\}Stewardship@sial.com
O

Emergency telephone number \5\
Emergency Phone # : 4(0) 1 865407333 The UK National Chemical

mergency Centre (NCEC)

SECTION 2: Hazards identification

2.1

2.2

Classification of the substance or mixture

Classification according to Regulation (EC) No 1272/2008
Flammable liquids (Category 3), H226

Acute toxicity, Inhalation (Category 4), H332

Skin irritation (Category 2), H315

Carcinogenicity (Category 2), H351

Specific target organ toxicity - repeated exposure (Category 2), H373
Aspiration hazard (Category 1), H304

Chronic aquatic toxicity (Category 2), H411

For the full text of the H-Statements mentioned in this Section, see Section 16.

Classification according to EU Directives 67/548/EEC or 1999/45/EC
Xn, N  Harmful, Dangerous for the R20, R38, R40, R65, R51/53
environment

For the full text of the R-phrases mentioned in this Section, see Section 16.
Label elements
Labelling according Regulation (EC) No 1272/2008

Fluka - CRMMPGO
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O a0

Signal word Danger

Hazard statement(s)

H226 Flammable liquid and vapour.

H304 May be fatal if swallowed and enters airways.

H315 Causes skin irritation.

H332 Harmful if inhaled.

H351 Suspected of causing cancer.

H373 May cause damage to organs through prolonged or repeated exposure.

H411 Toxic to aquatic life with long lasting effects.

Precautionary statement(s)

P273 Avoid release to the environment.

p281 Use personal protective equipment as required.

P301 + P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/
physician.

P331 Do NOT induce vomiting.

Supplemental Hazard none

Statements

2.3 Other hazards - none

SECTION 3: Composition/information on ingredients

&
3.1 Substances %\é
CAS-No. . 68334-30-5 3§ %0
EC-No. © 269-822-7 S
Index-No. © 649-224-00-6 Qoog?i&‘\
NS
Hazardous ingredients according to Regulat&oﬁ@C) No 1272/2008
Component & & | Classification | Concentration
: e

Diesel fuel & O

CAS-No. 68334-30-5 X’ Flam. Lig. 3; Acute Tox. 4; <=100 %

EC-No. 269-822-7& Skin Irrit. 2; Carc. 2; STOT RE

Index-No. 649-22(@60-6 2; Asp. Tox. 1; Aquatic

P Chronic 2; H226, H304, H315,
H332, H351, H373, H411

Hazardous ingredients according to Directive 1999/45/EC

Component | Classification | Concentration
Diesel fuel
CAS-No. 68334-30-5 Xn, N, Carc.Cat.3, R20 - R38 - | <= 100 %
EC-No. 269-822-7 R40 - R65 - R51/53
Index-No. 649-224-00-6

For the full text of the H-Statements and R-Phrases mentioned in this Section, see Section 16

SECTION 4: First aid measures
4.1  Description of first aid measures

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.

If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Consult a physician.

Fluka - CRMMPGO Page 2 of 8
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In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with
water. Consult a physician.

4.2  Most important symptoms and effects, both acute and delayed
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in
section 11

4.3 Indication of any immediate medical attention and special treatment needed
no data available

SECTION 5: Firefighting measures
5.1  Extinguishing media

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

5.2  Special hazards arising from the substance or mixture
Carbon oxides

5.3  Advice for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

5.4 Further information

Use water spray to cool unopened containers. \}ogf
SECTION 6: Accidental release measures 3 Aé\\
&
6.1  Personal precautions, protective equipment and e (\(geér\lcy procedures
Use personal protective equipment. Avoid breathin a@eurs, mist or gas. Ensure adequate ventilation.
Remove all sources of ignition. Evacuate person afe areas. Beware of vapours accumulating to
form explosive concentrations. Vapours can a@@late in low areas.
For personal protection see section 8. &Qﬁ@&
6.2 Environmental precautions S O
Prevent further leakage or spillage if safe®'do so. Do not let product enter drains. Discharge into the
environment must be avoided. \5\

6.3 Methods and materials for contaifiment and cleaning up
Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and
place in container for disposal according to local regulations (see section 13).

6.4 Reference to other sections
For disposal see section 13.

SECTION 7: Handling and storage

7.1  Precautions for safe handling
Avoid contact with skin and eyes. Avoid inhalation of vapour or mist.
Keep away from sources of ignition - No smoking.Take measures to prevent the build up of electrostatic
charge.
For precautions see section 2.2.

7.2  Conditions for safe storage, including any incompatibilities
Store in cool place. Keep container tightly closed in a dry and well-ventilated place. Containers which are
opened must be carefully resealed and kept upright to prevent leakage.

7.3  Specific end use(s)
A part from the uses mentioned in section 1.2 no other specific uses are stipulated

Fluka - CRMMPGO Page 3 of 8
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SECTION 8: Exposure controls/personal protection
8.1 Control parameters

Components with workplace control parameters
Contains no substances with occupational exposure limit values.

8.2  Exposure controls

Appropriate engineering controls
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and
at the end of workday.

Personal protective equipment

Eye/face protection
Face shield and safety glasses Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technique
(without touching glove's outer surface) to avoid skin contact with this product. Dispose of
contaminated gloves after use in accordance with applicable laws and good laboratory practices.
Wash and dry hands.

The selected protective gloves have to satisfy the specifications of EU Directive 89/686/EEC and
the standard EN 374 derived from it.

Body Protection &
Complete suit protecting against chemicals, Flame retar((:)@ﬁt antistatic protective clothing, The type
of protective equipment must be selected according\t%e concentration and amount of the

dangerous substance at the specific workplace. o‘j\o&

Respiratory protection \\}Qo\.}\\

Where risk assessment shows air-purifyinngsB‘irators are appropriate use a full-face respirator

with multi-purpose combination (US) or & eéABEK (EN 14387) respirator cartridges as a backup

to engineering controls. If the respira&& i$the sole means of protection, use a full-face supplied air
. . NN .

respirator. Use respirators and co@p #ents tested and approved under appropriate government

standards such as NIOSH (US) or GEN (EU).
. S
Control of environmental exp®dsure
Prevent further leakage or age if safe to do so. Do not let product enter drains. Discharge into

the environment must be avoided.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

a) Appearance Form: liquid

b) Odour no data available

¢) Odour Threshold no data available

d) pH no data available

e) Melting point/freezing no data available
point

f) Initial boiling pointand 141 - 462 °C at 1,013 hPa
boiling range

g) Flash point >=56 °C - closed cup57 °C

h) Evapouration rate no data available

i) Flammability (solid, gas) no data available

j)  Upper/lower no data available
flammability or
explosive limits
Fluka - CRMMPGO Page 4 of 8
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9.2

k) Vapour pressure 400 hPa at 40 °C

I)  Vapour density no data available

m) Relative density 0.8-0.91 g/cm3 at 15 °C

n) Water solubility no data available

0) Partition coefficient: n-  no data available
octanol/water

p) Auto-ignition no data available
temperature

q) Decomposition no data available
temperature

r) Viscosity >= 1.5 mm2/s at 40 °C -

s) Explosive properties no data available

t) Oxidizing properties no data available

Other safety information
no data available

SECTION 10: Stability and reactivity

10.1

10.2

10.3

10.4

10.5

10.6

Reactivity
no data available

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions é@o@
no data available

SO
Conditions to avoid K&
Heat, flames and sparks. &

Incompatible materials S
Strong oxidizing agents AP

Hazardous decomposition product S
ggt

Other decomposition products - no data available
In the event of fire: see section 5C°

SECTION 11: Toxicological information

111

Information on toxicological effects

Acute toxicity
LD50 Oral - rat - 17,900 mg/kg
(OECD Test Guideline 401)

LC50 Inhalation - rat - 4 h - 5.6 mg/l
(OECD Test Guideline 403)

LD50 Dermal - rabbit - > 4,300 mg/kg
(OECD Test Guideline 402)

Skin corrosion/irritation
Skin - rabbit

Result: Irritating to skin. - 24 h
(OECD Test Guideline 404)

Serious eye damage/eye irritation
Eyes - rabbit

Result: No eye irritation - 24 h
(OECD Test Guideline 405)

Fluka - CRMMPGO
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Respiratory or skin sensitisation

Maximisation Test - guinea pig

Result: Did not cause sensitisation on laboratory animals.
(OECD Test Guideline 406)

Germ cell mutagenicity
Carcinogenicity

Limited evidence of carcinogenicity in animal studies

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

Reproductive toxicity
no data available

Specific target organ toxicity - single exposure
no data available

Specific target organ toxicity - repeated exposure
The substance or mixture is classified as specific target organ toxicant, repeated exposure, category 2.

Aspiration hazard
May be fatal if swallowed and enters airways.

Additional Information
RTECS: Not available

Cough, Difficulty in breathing, chest congestion, Shortness of breath, Fever, defatting, Dermatitis, To the
best of our knowledge, the chemical, physical, and toxicological prgfiérties have not been thoroughly

investigated. RS
S
SECTION 12: Ecological information O
o
12.1 Toxicity Qo&&f
Toxicity to fish static test LC50 - gq@ynchus mykiss (rainbow trout) - 21 mg/l - 96 h
(OECD Test Gu@ 203)
Toxicity to algae Growth |nh|b(t|%5§EC50 Pseudokirchneriella subcapitata (green algae) - 10
mg/l -72h \0

(OECD Tg&%wdelme 201)

12.2 Persistence and degradability QO
Biodegradability aerobic - Exposure time 28 d
Result: 57.5 % - According to the results of tests of biodegradability this product
is not readily biodegradable.
(OECD Test Guideline 301)

12.3 Bioaccumulative potential
no data available

12.4 Mobility in soil
no data available

12.5 Results of PBT and vPvB assessment
PBT/vPVB assessment not available as chemical safety assessment not required/not conducted

12.6 Other adverse effects
Toxic to aquatic life with long lasting effects.

SECTION 13: Disposal considerations
13.1 Waste treatment methods

Product

Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in igniting
as this material is highly flammable. Offer surplus and non-recyclable solutions to a licensed disposal
company.

Fluka - CRMMPGO Page 6 of 8
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Contaminated packaging
Dispose of as unused product.

SECTION 14: Transport information

14.1 UN number
ADR/RID: 1202 IMDG: 1202 IATA: 1202

14.2 UN proper shipping name
ADR/RID: DIESEL FUEL
IMDG: DIESEL FUEL
IATA: Diesel fuel

14.3 Transport hazard class(es)
ADR/RID: 3 IMDG: 3 IATA: 3

14.4 Packaging group
ADR/RID: Il IMDG: Il IATA: 1l

14.5 Environmental hazards
ADR/RID: no IMDG Marine pollutant: no IATA: no

14.6 Special precautions for user
no data available

SECTION 15: Regulatory information
This safety datasheet complies with the requirements of RegulationééEC) No. 1907/2006.

15.1 Safety, health and environmental regulations/legislation sp@ﬁic for the substance or mixture
&

no data available o&z\@
15.2 Chemical Safety Assessment o.@s\
For this product a chemical safety assessment vg\%é\ i carried out
W @
g’
SECTION 16: Other information QO«\;@‘)
Full text of H-Statements referred to gdﬁer sections 2 and 3.
Acute Tox. Acute toxicity @y‘\
Aquatic Chronic Chronic aqu@/tﬁ toxicity
Asp. Tox. Aspiration hazard
Carc. Carcinogenicity
Flam. Lig. Flammable liquids
H226 Flammable liquid and vapour.
H304 May be fatal if swallowed and enters airways.
H315 Causes skin irritation.
H332 Harmful if inhaled.
H351 Suspected of causing cancer.
H373 May cause damage to organs through prolonged or repeated exposure.
H411 Toxic to aquatic life with long lasting effects.
Skin Irrit. Skin irritation

Full text of R-phrases referred to under sections 2 and 3

N Dangerous for the environment
Xn Harmful
R20 Harmful by inhalation.
R38 Irritating to skin.
R40 Limited evidence of a carcinogenic effect.
R51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic
environment.
R65 Harmful: may cause lung damage if swallowed.
Fluka - CRMMPGO Page 7 of 8
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Further information

Copyright 2013 Sigma-Aldrich Co. LLC. License granted to make unlimited paper copies for internal use
only.

The above information is believed to be correct but does not purport to be all inclusive and shall be
used only as a guide. The information in this document is based on the present state of our knowledge
and is applicable to the product with regard to appropriate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Corporation and its Affiliates shall not be held
liable for any damage resulting from handling or from contact with the above product. See www.sigma-
aldrich.com and/or the reverse side of invoice or packing slip for additional terms and conditions of sale.
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APPENDICES

Appendix B Exploratory Hole Logs & Associated Site Plans
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Appendix B

Borehole and Trial Pit Locations
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1.0 INTRODUCTION

Alpha Engineering Services (AES) have been requested by Project Management L.
to carry out a site investigation at a gresn field site in Platin, Co. Meath. The total
area investigated is approximately 45 acres, which is subdivided into 6 fields.

The site investigation was carried out on the 22" January 2000 and consisted of
excavating fifteen trial pits. This report details the findings of the site investigation

along with making a number of geotechnical recommendations.

The trial pits were excavaled on the 24" January 2000 using & 13 tonne excavator
and were logged by a geotechnical engineer from Alpha Engineering Senvices.

2.0 SITE INVESTIGATION
2.1 Introduction N) S

15 Mo, trial pits were excsugﬁ%@nn the site at the locations indicated on
Drawing No. A228-02. éﬁﬁoﬁmund stratas revealed in the tial pits were:
classified in acmrda@e \'ﬁh BES 5930 *British Standard Code of Practice for
Site Investigation™. 'gﬁe trial pit logs are represented in Appendix A.

s
The site is l:ruundad to the north by a railway embankment, to the: west by a
small side road and the south by the R152 road.

A gas pipe is located through the centre of the site. In order to avoid the
pipe, trial pits were nat excavated within 25m of the pipeline,

Topographical levels on the site were noted to vary from approximately 34
MO0 in the north west cormer of the site to 43 mOLD in the south east cormer
of the site. Topographical low points of 32 moD were noted in the centre
and the south east corner of the site

Alpha Engimeeriay Servces Boge | of b A28 March 20
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2.2 Site Stratigraphy

The trial pits were examined by a Geotechnical Engineer from AES. The
stratigraphy varied across the site but generally consisted of topsoil
overiaying brown boulder clay on a clayey gravel layer which was in tumn
underlain by a black boulder clay. Bedrock was noted to be carboniferous
limestone. In both the gravel and clay layers large boulders up to 600mm in
diameter were noted. A summary of the stratigraphy is presented in Table 1

balow.
STRATUM Depth {m bgl}
TOPSOAL =04
Soft to firn brown silty CLAY wath
0.4-1.0
cobbles.
,J@.
Finm to hard brown silty CLAY with @0
&
cobbles and large boulders [Erumo(\w @ 04—4.0
boulder clay). & @\C
Pa S
Medium dense to dense 53:1%\\}‘@\?
GRAVEL approximately ’%@?ﬁ(}@g\emh 04—-50
with local sand 13.5930{%\&“
Hard black silty CL&Y cobbles and
large bould = gi-.ﬂd lay) 25-40
Brs erc
| (R gl

Table1 — Summary of Ground Stratigraphy Revealed by the Site
Investigation

2.3 Brown Boulder Clay

In TP MNa's 1,2, 5,6 7,8 9& 12 asoft to firm brown silty clay was noted to
a maximurn depth of 0.9 m bgl, directly under the topsail.

The brown boulder clays which underiay the upper soft fo firm layer were
noted as being firm to stiff silty gravelly low plasticity clays, with a high cobble
and boulder content. The undrained shear strength of the cay was estimated
to be in the order of 50kPa to 100kFa. '

In TP & a soft clay layer was noted between 1.5mbgl and 2.6mbal. The
material was of low strength while significant side collapsing of the sides of

Alpba Enginperiap Rervices fage T el AT darch 20H0E
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the pit and ground water seapage were noted, In TP 14 adjacentto TR Ba
similar soft sandy clay was noted to axtend from 2.4 to 4.4 mbal however
collapsing was not as significant and ground water ingress was not noted.

in TP 11 a soft clay with large boulder clay was noted 1o extend from 2.0 1o
2.7 mbgl.

2.4 Gravel

Gravel layers were noted to underay the brown poulder clay layer in all izl
pits excluding TP No.'s 1, 2.4, 10 & 11,

The gravels were generally noted as a competent medium dense to dense
sandy clayey gravels with large boulders. Intermitient localized sand lenses
typically in the order of 100 — 200mm were also noted. In TP 15 2m of loose
sand was noted from 1.5m bgl.
é\’&

The gravels were generally noted to bg d@nd stable with only moderate
localised seepage occurming in mﬁi@ﬁms (TP 16). However, itis notad
that trial pits were generally was@ left-ouer for a significant length of time,
typically in the order of 15 x@@mnmes

\Q
TP 13 was left open ?gﬁ?lva hours and significant ground water seepage was

noted, localised f%#:lre of side slopes had occurred.
&
OO

2.5 Black Boulder Clay
The black boulder clay stratum was noted in trisl pits No.'s 1, 2 56 8&15.

The black day layer was noted to be a hard silty gravelly ciay with cobbles
and large boulders.

As with the brown clay it was described as a low plasticity clay wiile the
undrained strength is estirmated to be in the order of 75kPa to 150kPa.

2.6 Bedrock

Alphe Engingericg Beritcas Foge 1o A28 darch 2000
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Retusal was noted at shallow depth in trial pit No. 4 and Mo, 10 at 2.6 and
2 2m byl respectively. From a visual inspection the refusal was attributed to
the presence of limestone bedrock (rather than large boutders).

3.0 RECOMMEMDATIONS
31 Excavation

Excavations of subsalls, to the depth investigated by the trial pits, will not
require any extraordinary means. Lse of convertional excavaton plant will
be sufficient. However, the presence of large boulders (diameter greater
than £.5m) could make excavation mMore difficult and slower than would be
normially expected In such materisls, Also, the preparation of formations may
prove maore difficult because of the presence of the boulders.

The trial pits were generally noted to be sta@gé) Hmveuer when TP 5 was left
open for five hours localised m‘llar%sqng%v:as noted. In TP Mo's 8 and 14
immediate collapsing was nute%ﬁ’gﬁng excavation. |t should be assumed,

therefore, that excavations -@? rg‘f\jmre temporary support or the side slopes
to be graded at a safe&é?gig: Typical side siopes in the clayey sUDS00IS
encouniered durlwg@bé\@:-:auahm would be 1.0 vertical to 1.5 horizontal for
temparary shopes %ﬁﬁQ*l 0 verical to 2.0 horizontal for permanent slopes.

Any gravel mcgaﬂterad should be graded tat 1.0 vertical to 2.0 horizontal in

the temporany -and permanent condition.

It iz noted that the depth to bedrock is suspected to be shallow in a number of
places across the site (TF 4 and TP 10). Therefore if deep excavations ans
required {for drainage pipes or localised lift pits etc.) itis recommendead that
the depth and integrity of the rock is proven by rotary cofing.

3.2 Foundations

Given the variation in the upper layers of the brown clays noted in Section 2
the preferable foundation option is pad foundations bearing 1.5 onto the
bprown boulder clay stratum. It is noted that in some tnal pits (TP 9and TP
15), given the shallow depths of the gravel stratum. foundations will be
required to founded on the same. The gravels typically are dense enough 1o
provide adequate bearing capacity for shallow foundations. However, if the

Alpha Erpreperiap Services Page 4 af 8 A2 38k 20T
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site fayaut means that building will be founded on hath strata {gravels and
clays), pads should be designed such as to prevent differential setiement I
CECUTing.

& net allowable bearing pressure for sizing foundations would bs 200kPa
based an a steel frame building while for concrete buildings a bearing of
150kPa should be used.

In TE 3 a localisad =oft spot was noted between 2.0 and 2. imbgl Ris

recommended, therefore, that some contingency is allowed for extending

structural pads deeper than such soft spots using leanmix. Foundation

fommations should be inspected by suitably qualified engineers 1o detect such

layers. It is also recommended that further investigation (Cynamic Loads o

similar) are carried out to confirm that such soft spats do not exist in other

areas of the site. The probes should also be carried outin the location of {
Trial Fit 15, to confirm the extent and density of the sand stratum noted, to

confirm the above bearing pressure are aﬂDEplE:g]:}:[le in this stratum.

é\}

&
In the area of TP 8 and TP 14 gwe{b@\tgﬁopreaeme of ow gquality clays and
sand, a suitable formation level gé'gundatlmﬁ would be in the order of 4m
byl making pad foundations |g@?@?tlcahle Fite foundations would rmost likely

O
be the most cost eﬁec:tw&@@%chmcaw suitable solution.

& A\\q
Typically, allm.'al::rras{.%%n(lng of various driven piles are provided below:
. 00{&\ : _
Pile size [mm * mm) Design Load Capacity (kN}
350 =q. 1300
200 =q. 900 {
250 &g GO0

it is recommended more detall site investigation is carmied out in the area to

confirm the ground conditions,

The brown and black clay layers would be very susceptible to moisture and
will degrade if over exposed to water. Therefore all excavations should be
kept as dry as possible and all formations  blinded  immediately  when

sxcavated,

Alahe Emgineering Soices Fape ¥ afé A28 March 2000
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3.3 Slabs

All topsoil and subsoil layers should be removed in the areas of all slabs and

carparks.

The upper soft to firm clay layer i most likely not competent enough to
support ground bearing slabs and trafficed areas. CBR tests should be
camed out to confimn the consistency of these upper clay layers and if a
capping layerigeatextile can be employed to avaid removing these layers. A
contingency should be allowed for the remaoval and backfilling of soft spots.

The underlying firn brown boulder clay will be more than competent o
support ground bearing slabs and trafficed areas.

It is noted that the upper soft to firn clays would be susceptible to temparary
construction traffic and thersfore sufficiently deen haul roads should be
empioved to prevent the permmanent FEHTTIE’[IEI%E:I be disturbed,

34 G <O
roundwater oog?@

Groundwater was genem]@‘%@énunta‘ed in small guantiies. However in TP

Mo, 8 significant seep@%\@aq noted. Therefare any excavations in this area

will mostly require dq;'@gtmlng methods {(pumps ete.) te control groundwater.,
&

3.5  Earthworks ©

From a visual inspection of the gravels and clays on site, it is estimated that
reuse of excavated subsolls as fill under flexibly finished trafficed areas would
be acceptable if finished flooricarpark levels result in significart cut and fil

wolurmes

However given the cost implication of overestimating the strengths of
subsoils for reuse, it s recommended that detail classificaiion tests are
carried out if this is anticipated.

The upper soft to firm clay would only be sultable for reuse in soft landscape

areas

Alpha Enginsecing Sormcer Fape G af 4225 March 2000
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APPENDIX A — TRIAL PIT LOGS
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S T

Job
A‘ h a Alpha Engineering 3ervices Mo AZIE
p Site Investigation Field Report Name |DW
Job Title: Platn S 1 Clientt PM Date: |24.01.00
Level | Depth Samples
K Description Of Strata
Remarks P! (moD)| (m) | Type| Deptn | Ref | Ms%
Topsoilfsubaoi
0.4
Soft Brown CLAY
0.8
Firm becoming veny stiff brown
silty CLAY with cobbles and large
boulders R4
&
3 | 28
oé.g)@
¥
. &
Wery stiff to hard black CLAY O K}
with cobbles and boulders & &
&
K
S\
e O
|End of Trail Pit & 3.8
C}U
Remarks Trial Pit Stable, Minor Seepage at Trial Pit Mo,
Equiptrment 1.1m bgl
Personnel 15 Tonne Excavator i
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Job
Al ha Alpha Engineering Services No: AZ2R
p Site: Investigation Field Report Name |[DW
Job Tithe: Platin S| Client: P M Date: (24.01.00 -
Level | Depth Samples R
ema iption OF Strat
R ks DCescription a | imony| (m) [Type| Depth Ref | Ms%
Topaoil
0.5
Soft Brown CLAY 07
&
Firm brown silty CLAY with _,)@é
sorme cobbles & @
r s
2NN
R
SO
S
o}
£ 1.8
§
Q00®
&
Stiff brown silty EL&Wm
some cobbles &
23
|Firm to stiff Brown Sandy SILT
4.0
Hard black silty CLAY with
rhﬂl.ﬂders
4.3
Rermarks Pit Stable and No Seepage Trial Pit Mo,
Equiptment
Personnel 2
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Job
AI ha Alpha Engineering Services Mg T
p Site Investination Field Report MName |DVY
Job Title: Platin 51 Client: P M Date: 24.1]1-I]ﬂ_“_
Description Of Strata Leval | Depth Samples
Rarmarks escription ra moo)|_(m) [ Type 2| Ret %
Topsasl 0.3
Firm Brown silty CLAY with
fcubbles
1.0
Firm brown sithy GLAY with lots
of cobbles and boulders &
L &
. WP 1B
SN
2
Medium dense clayey GR.AVELi\Q‘»&@}
with cobbles and boulders @
Qe
({Q\ *‘\\Q
S
$ 3.4
3 .
o°°§
Medium dense silty Sand 3.1
Dense clayey GRAVEL with
cobiies and boulders
Medium dense brown clayey
SAMD
Remarks Pit Dry and Stable Trial Pit No.
Equiptment 15 Tonne Excavotor
Personnel 3
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Job
A‘ h a Alpha Engineering Services Nay: A28
p Site Investigation Field Report Name |DW
Job Title; Platin 51 Client: P M Date: |24.01.00
i Level | Depth Samples
R Description OFf Strata
Bk Pt moD)| (m) | Type[ Depth | Ref | Ms%
Topsoil 0.3
Firrm booawn sitty CLAY with
Hucﬂ:hlﬂs and boulders
1.0
&
As above but becaming stiff 4
with depth and site of boulders NS
Hard Digging increasing cﬁ’;\é
VIS
(\Q@}@S
N
SL§ 23
REFUSAL: PRESUMED, &
BEDROCK oé@
C;O\
Remarks Fit Dry and Stable Trial Pit No.
Equiptment
Personnzl 4
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Job
AI p h a Alpha Enginecring Services o e
Site Investigation Field Repor Name | DWW
Job Title Flatin 51 Client; P M Date: |24.01.00 =
Remarks Description Of Strata el Rk S
(moD)| (m) | Type | Depth | Ref | M=%
Topsaif 0.3
Soft to firm bronam CLAY
0.7
Firm brown CLAY with cobbles
and boulders 0.s
&.
F
[ &
c\c
. Densa clayay GRAVEL with \%‘@
S
Hard Digging cobbles and large boulders é'p:é@
$
S®
| SH
Sk
\‘@?%g* 2.1
D
S§
S\
O
Very dense claye;b@ﬁ\w&
with cobbles and large boulders
2.7
Very dense GRAVEL with
cobtles and boulders
4.0
Hard Black Silty CLAY with
cobbles and boulders 4.5
Remarks TF open for 6 hours, Pit dry with Trial Pit Na.
Equiptment Local Collapsing
Personnel 16 Tonn Excavato 5
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Job
AI p h o) Alpha Engineering Services e
Site Investigation Field Report Mame |DwW
Job Title: Flatin S | Client: P M Diate: |24.01.00
- Level | Depth Samples
: O
Remarks Description Of S1raij moD)| (m) [Type] Depth | Ref | Ms%
Topsoil 0.3
Soft to firm brown CLAY
0.7
Firm brown silty CLAY with
cobbles and bouiders &
&
.. 1.4
S
Medium Dense brown silty Ry \@6
N S
SAND G|
L 1.8
DN
SR
&
- |Stiff brown silty c:mw;g;aﬁn
cobbles and I::«c:ﬂ:la&
25
As above but "Wery Stiff” 3.0
Hard black silty CLAY wath
Hard Digging cobbles and boulders 3.4
Remarks Trial Pit Stable, No Seepage Trial Pit No.
Equiptment
Personnel 3]
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Jot
Al ha Alpha Engineering Services o B
p Site Irvestigation Field Report Nare
Job Title: Platin S 1 Client PM Date: [24.01 .ﬂﬂ_
Descriotion Of Strat Level | Depth Samples
Femarks escription rata mon)| (m) | Type h 1 Ref FErey
Topsoil
.4
Firm brown CLAY with cobbles
1.3
Sandy SILT 1.4
K
J)
Stiff brown CLAY with cobbles S
<O
and boulders oé[ D> 54
Claysy Sand Medium Dense OQQ“@
St
SO
/(S\\\i\§ "?‘t'
\C’OQ"
49&0
ca
Dense clayey GRAVEL with
Hard Digging cobbles and large boulders
2.8
Very dense clayey GRAVEL
with cobbiles and boulders
4.5
Remarks Trial Pit Dry and Stable Trial Pit No.
Equiptrment
|Personnei 7

EPA Export 15-09-2014:23:35:55



Job
AI p h a Alpha Engineering Services Mo AZ28
Site Investigation Field Report Mame |DW
Job Tithe: Plain S 1 Client P M Date: [24.01.00
Level | Depth Samplas
R rks Description Of Strata
e i Al P (mHN| (m) | Type| Depth | Ref | Ms %
Topsoil 0.3
Soft to firm brown CLAY
0.7
Pit Collapsing at
thizs depth. A lot of }Soft brown silty CLAY with
Sespage cobbles and boulders &"&
B
Su?
L $\O
Crense brown silty sandy \§Q§§Q’b
GRAVEL with cobbles and Q@\\
ulders N
Moderate Sespage bo ‘chei‘\
&
N
O
Q
ré’)\\ E'B
<
]
Dense brown silty sandy
Siagnificant GRAVEL with cobbles and
Ceenage boulders - a lot of seapage
4.3
Hard biack Silty CLAY
|Remarks Pit Unstable - Collapsing Trial Pit No.
Equiptment
Personme| a8
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: Job .
A‘ p h a Alpha Engineering Services Mo AZZH
Site Investigation Field Report Name |Bw
Job Titte: Platin S | Client: P M Date: [24.01.00
Femarks Description OF Strata Level | Degth amphes
e _ (mOD)| (m) |Type| Depth | Ref | Ms % |
Topsoil 0.3
Soft to firm browm CLAY
7
Pit Collap=ing at
this depth. A lot of |Soft brown silty CLAY with
Seapage cobbles and boulders &
92 5
N
N
A
Denza brown silty sandy QO\Q@O >
GRAVEL with cobbles and \dh; &
ol 'S
boulders &6’ 3
Moderate Seepage RN
<<O\ ‘\\Q
A
O
O
& 3.8
OU
Dense brown sifty sandy
Significant GRAVEL with cobbles and
Seepage boulders - a lot of sespane
4.3
Hand black Silty CLAY
Remarks Pit Unstable - Collapsing - Trial Pit No
Equiptment
FPersonme| g
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Job
AI h a Alpha Engineering Services N 448
p Site: Investigation Field Report MName |[DW
Joh Title: Platin 51 Client: P M Date: |24.01.00
. Level | Depth Samples
O O Strat
Remans seription 8 (moD)| (m) | Type| Depth | Ref | Ms%
Topsoil 0.3
Soft Brown LAY
LI
Sorf to firm brown CLAY with
cobbles and boulders &
*@?4
P
SE
LN
Dense Slightly clayey GRAVEL | ¢
with cobbles and boulders . §Q§§Q>\
O IS
Hard Digging & \3\$
) 2.8
X’
¥ \'6\0
Very dense slightly n@e;r
GRAVEL with coblil®s and
Hard Digaing boulders 31
Wery Densa Clean GRAVEL
with cobbles and boulders 3.7
END
|Remarks Trial Pit Stable: Local Trial Pit Mo
Equiptment Collapsing and Dry
Perzsonne 9
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Job
AI p h a Alpha Engineering Services Na: AZEE
Site Investigation Fisld Report Mame | O
Job Title: Platin 51 Client P M Date: |24.01.00
Remarks Descrption Of Strata LoVl Lhspih) Samples
(MmO (m) | Type| Depth | Ref | Ms %
Topsaoil 0.3
Firm bronen CLAY with cobbles
0.8
Hard Digging Stiff brown CLAY with lots of
boulders and cobbles
&
&
. Acr
é#éf(@ 22
REFUSAL: Possibly bedrack | Q&Y
A1
K9
SN
((o\ *‘\\Q
N
S\
é\&o
S
Remarks Fit Dry and Stable Trial Fit Mo.
Equiptment
Peraonnel 10
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Job
AI h a Alpha Engineering Services Mo AZB8
p Site Investigation Field Report Name |DW
Job Title: PlatinS | Client PM Date: |24.01.00
i Level | Depth Samples
FRemarks Description Of Strata mooy| (my [Type 1 Ret ME %
Tops=oil 3
Firm brown CLAY with cobbles
and boulders
1.2
Hard brown boulder CLAY with
cobbles 1.6
NS
%)
N
cﬁe’s\o
Loose to medium dense clayey O\QO'}\*
SAND i «%«‘5
o B8
L 2.0
R
Pit Collapsing | Soft to firm brown CLAY, with
cobbles 0&0
&
2.7
|Hard Digging |Hard browm boulder CLAY with
cobbles and boulders
3.5
Remarks Pit Diry - Trial Pit No.
Equiptment
Personned i
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OO

AI h a Alpha Engineering Services Mo AZBB
p Site Investigalion Field Report Name |[DwW
Job Title: Platin S 1 Client: P M Date: |24.01.00
B e Level | Depin Samples
rala
Remarks Description Of Strat (mom)| (m) | Type| Deptn | Ref | Ms%
Topsaoil 0.4
Soft to firm brown CLAY with
joobbles
08
Firm brown sandy CLAY with
cobbles and bouldears
1.8
&
\\Qé
Firm brosm sandy CLAY with & @
cobbles and boulders S
C?@S\
LIS 21
NS
&é$\c ©
q
SHiff brown silty CLAY with < §"
cobbles and boulders <
S\
A&O 2.7
&
Hard Digging  |Very dense clayey GRAVEL
with cobles and boulders
4.5
{Remarks Trial Pit Dry and Stable Trial Pit No.
Equiptment
Personnel 12
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Job

AI h a Alpha Engineering Services | o AZgd
Site Investigation Field Report Mame |DwW
Job Title: Platin 51 Client: PM Date: |#4.01.00
Level | Depth Samples
ipti f
Roamarks Description Of Strata (mO0D)| {(m)} | Type | Depth | Ref M= %
Topsoil 0.4
Soft to firm CLAY 0.8
Firm broam CLAY with cobbles
and boulders
&
%\é
S P 1.8
O
§
SO
SHff brown CLAY with cobbles QQé\é
and boulders SIS
RS
&
SR 2.6
()
3
&
c®
Firrm browa CLAY wath cobbles
and boulders
3.4
Dense clayey GRAVEL wih
{cobbles and boukdars
4.4
Hard brown silky CLAY
Remarks Trial Pit No.
Equiptrmert
Parzonnel 13
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Jab
AI ha Alpha Engineering Services Mo AZ88
p Site Investigation Field Report Narme | oW
Job Tithe: FlatinS1  Cliant: P M Date: [24.01.00
- - Level | Depth Samples
rk Da Of Strat
FRemarks scription rata oDy (m) [Type] Depth | Ref | Ms %
Topsoil 0.3
Saft to firm CLAY 0.7
Firm brown CLAY with cobbles
and boulders
14
N
@é
?Oo\*o;q@
S\
SHiff brown CLAY with cobbles | &
and boulders Q&
N g
2
({Q\ *‘\\Q
K
S\
Q
& 2.4
&
Sides Collapsing | Soft sand CLAY with cobides
4.4
Hard black boulder CLAY
Remarks Pit Collapsing - Minor Seepage Trial Pit No.
|Equiptmeni
|Perscnnel 14
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Job
AI p h a Alpha Engineering Services Mo: ABE
Site Investigation Field Repor Name DWW
Job Title: Platin 51 Client: P M Date; 124.01.00
Remarks Description Of Strata Level i Samples
(mODY (m) | Type| Depth | Ref | Ms %
Topsoil 0.45
Soft brown CLAY 0.70
i
Sides Collapsing  |Loose to medium denze grey
SAND. Mo clay confent
&
S‘é
)
N
E 2SN
Q85
s
C p
. A
&S 3.0
N Q"
i~
&
S
Medium dense GRAVEL with
boulders and cobbles
4.0
Hard Digging Hard brown silty CLAY
Remarks Trial Pit No.
Equiptment
Fersonne 15
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Job
A‘ p h a Alpha Engineering Services Mo AZ88
Site Investigation Fisld Report Name |DW
Job Title: Flatin 51 Client: F M Date: [24.01.00
- Level | Dapth Samples
Remarks Description Of Strata moD)| (m) |Type] Depth | Ref | Ms %
Topsoil 0.3
Soft to firm broam CLAY with
cobbles
0.8
Firm brown CLAY with cobbles
1.2
S
&
Stiff brown CLAY with cobbles ) ;<‘ 1.4
S
4 Q\»\é}}
N e
Hard Digaing Very stiff sandy gravelly C 6@
with cobbies abd large boy
EF
X
S\
é\\o
S
2.8
Hard Digging and |Dense clayey GRAVELS with
Sides Collapsing  |cobbles and bouiders
3.5
Remarks Sides Collapsing - Minor Seepage Trial Pit No.
Equiptment at 24m bgl
Personnel 16

EPA Export 15-09-2014:23:35:56
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Appendix B
Trial Pits 2000
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Trial Pit Records

Project No.: 2175

Drilling Methed : JCEB

Dale : 28/4/00

Location : Duleek, Co, Meath

Supervisor:  Amy Brennan

Geology :

0-0.25

0.25-0.9

0.9-3.0

3.0-3.2

3.2-33

Depth to Rock :
Rock Type :
YWater Entry :
Static Water :
Total Depth :

Commenls :

TRIAL PIT NO.1

Dark brown organic-rich TOPSOIL

Medium brown silty CLAY with occasional subrounded pebbles.

Fine grained, homogeneous, brown &g@

&
NN .
Brown BOULDER CLAY wlgg,@@ﬁmnal large limestone boulders
<
Stif, black BOULDERGEAY
A
S
QQ\ A\\q
S
s\
fo
ca
=3.3m
Nong
3.3m

Composite soil samples taken; Dry deposits. Mo unusual colours o odours
noted.

K.T.Cullen & Co. Ltd.

Hydrogealagical & Environmental Consullanis

EPA Export 15-09-2014:23:3

b:56



Trial Pit Records

Project No.: 2175

Drilling Method :  JCB

Location : Duleak, Co. Meath Date : 28/4/00

Supervisor :  Amy Brennan

02-1.1

1.1-16

16-3.4

Depth to Rock :
Rock Type :
Water Entry :
Static Water :
Total Depth :

Comments :

TRIAL PIT NO.2

Brown organic-rich TOPSOIL

P
Medium brown silty CLAY with occasional subangular pebbles. _)

Mediumn brown, siity BOULDER CLAY gﬁh large limestone boulders
&

S
S
Extremely coarse, clayey G L deposits (boulders up to 40 - 45cm),
with water, O
Q&
P&
&
KO
VN
((o\ *‘\\Q
\C’OQ
fo

=>3.4m
.f]

J3.2m
32

3.4m

Water seen to be flowing in through the gravels. Composite soil sample
taken. Mo unusual colours or odours noted.

K.T.Cullen & Co. Ltd.

Hydrogeological & Environmental Consultants EPA Export 15-09-2014:23;

5:56



Trial Pit Records

Project No.: 2175 Location : Duleek, Co. Meath Date © 28/4/00

Drilling Method : JCEBE Supervisor:  Amy Brennan

TRIAL PIT NO.3

Geology =
0-0.35  Dark brown organic-rich TOPSOIL
C l 0.15 - 1.9 Dark brown, moderately well-sorted | dry, clayey, sandy GRAVEL.

1.9-3.4  Lighter brown, clayey SAND with m@gﬁ'&&l pebbles up to 3-4cm in size.
&

O

Depthto Rock:  =3.4m

il
- Rock Type
Water Entry ©  Seepage into the excavation from approx. 1.9m
Static Water :
Total Depth:  3.4m
Comments 1 Water was seen 1o ba seeping in through the dayey SAND layer.
Composite soil sample was taken. No unusual colours or odours.
—
h-.-l,r

K.T.Cullen & Co. Ltd.

Hydrogeological & Environmental Gonsullants EPA Export 15-09-2014:23:35:56



Trial Pit Records

Project No.: 2175 Location: Duleek, Co, Meath Date : 28/4/00
Drilling Method :  JCB Supervisor :  Amy Brennan
TRIAL PIT NO.4
Geology :
0-0.15 Brown organic-rich TOPSOIL
0.15-04  Medium brown subsoil.
0.4-1.25 Loose, light brown, silty, sandy, GLnﬂ{\g%m occasional rounded pebbles,
Gl
1.25-3.45  Poorly sorled, subround n, clayey, sandy, GRAVEL with some

Depth to Rock :
Rock Type :
Water Entry :
Static Water :
Total Depth :

Comments :

black colouration due tqg%rs@anca od shaley fragments.

N
\\,0 (\é\
r
NN
((o\ *‘\\Q
\C’OQ
&
s
=3.45m

Gravels moist- Very small amount of seepage.

S45m

Gravel layer collapsing into the hole. Mo unusual colours or odours noted,

Composite soil samples taken.

K.T.Cullen & Co. Ltd.

Hydrogeslogical & Environmental Consuliants

EPA Export 15-09-2014:23:35:$6



Trial Pit Records

—

s
L

Project Mo.: 2175 Location : Duleek, Co. Meath Date : 28/4/00
Drilling Method :  JCE Supervisor :  Amy Brennan
TRIAL PIT NO.5
Geology :
0-0.12  Medium brown organic-rich TOPSOIL
012-1.3 Looss, light brown, sandy CLAY.
1.3-27  Loose, fine grained, homogeneous brown SAND.
o\@
O
2.7-84  Quile stiff, light brown EGL%B‘Q#%LA?
G
SO
N
&
S
((o\ *‘\\Q
S
S\
4;\\0
ca
Depth to Rock: =3.4m
Rock Type :
Water Entry :  Water seeping into the hole at approx 2.7m through the botiom of the sands.
Static Water: Mot available. Hole filled up with sand.
Total Depth:  3.4m
Comments :  Walls of the excavation very unstable and sand collapsing into the hole. No

unusual colours or odours noted. Composite soil samples taken.

K.T.Cullen & Co. Ltd.

Hydrogeslogical & Environmental Consullants

EPA Export 15-09-2014:23:35:56



Trial Pit Records

D

Project No.: 2175 Location : Duleek, Co. Meath Date : 28/4/00
Drilling Method : JCEB Supervisor :  Amy Brennan
TRIAL PIT NO.6
Geology :
0-0.15 Dark brown organic-rich TOPSOIL
0.15-0.6 Medium brown silty CLAY with enly occasional subrounded pebbles.
&
0.6 - 1.85 Gray brown, locsa, silty CLAY wfth\@nuldﬁm up to 25cm in size,
o
o
1.85-3.15  Moderately well sorted, pidy@y GRAVEL, with occasional large boulders (
up to 30cm). S
RS
S
KO0
LR
((o\ *‘\\Q
N
S\
O
&
c®
DepthtoRock:  =3.15m
Rock Type :
Water Entry :  Spring seen to be flowing into the excavation al approx 1.85m
Static Water:  3.0m and rising
Total Depth:  316m
Comments:  Spring flowing in from the northern side of the excavation, quite guickly. No

unusual colours or odours. Composite soil sample taken.

K.T.Cullen & Co. Lid.

Hudronaalaaical & Environmenlal Sonsuliants

®

EPA Export 15-09-2014:23:35:56



Trial Pit Records

t Date @ 25/4/00

Project Mo.: 2175 Location : Duleek, Co. Meath

Drilling Methed :  JCGE Supervisor 1 Amy Brennan
| 3

TRIAL PIT NO.7

0-0.3  Dark brown erganlc-rich TOPSOIL & subsoil
[ 0.3-0.85  Dark brown, clayey, sandy, SILT with occasional pebbles

0.95-3.1  Moderatley well-sorted, dark brown, s.%lﬁjr clayey, GRAVEL
&

NS
3.1- 3.3  Tight, dark brown BOULDE @ 3
: gy

Depthto Rock: =3.3m
[ Rock Type :

Water Entry :  MNone
Static Waler :

Total Depth:  3.3m

Comments :  Composite soll samples taken; Dry deposits. No unusual colours or cdours
noted.

—_—

b

K.T.Cullen & Co. Lid.

Hydrogeological & Emvironmental Consultants EPA Export 15-09-2014:23:35:56
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Appendix B
Monitoring Wells 2000

(Borehole Logs)
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WELL LOG

Well No.
MWH1

Description

Overburden well

Client
Project Management

Location

Carranstown, Duleek

Driller

Tom Briody & Son

Date Drilled

2/5/00

Water Level (mbtoc)

All diameters in mm
All depths in metres

Scale

Vertical Horizontal
60.0 50.0

Depth Hole

E)

Annulus

Casing | Screen

w

I

[¢)]

200

»

~

o)

©

Y
o

11

11.95

12

BACKFILL

Bentonite
seal

Gravel
Pack

0.5

15

X &
(O NR

I

50

050202020

000000000 00.00.00.00,00,60:02.00.02.00.00.00.60.67

ot

1195| 11.95 | 11.95 [

Lithology Elev.

El

11.95

Dark brown, organic rich, TOPSOIL

'
-

Brown, gravelly CLAY

'
N

'
w

\
A

'
[¢)]

|
»

'
~

Dry, Dark brown, well-sorted, clayey GRAVEL

&

©

N
o

'
N
N

N
N

EPA Export 15-09-2014:23:35:56



WELL LOG I
Well No. Description Client
MW2 Overburden well Project Management
Location Driller
Carranstown, Duleek Tom Briody & Son
Date Drilled
3/5/00 Scale
Water Level (mbtoc) All diameters in mm Vertical Horizontal
All depths in metres 60.0 50.0
Depth . . Elev.
Hole Annulus Casing | Screen Litholo:
[m] g » [m]
. BACKFILL Brown organic-rich TOPSOIL B
] 0.4 -
E Bentonite E
1 — seal B -1
. 1.4 -
2 - — -2
_ 24 . [
] é\MB‘lst, brown, sticky CLAY with occasional pebbles B
1 NS B
3 © -3
“ 5 -
] cge’oo -
] O [
] NI u
] 2% ® B
] d B
5 S\O — -5
] éw\\o Wet, brown, loose gravelly CLAY B
E 5 3
6 — 6
: W lly CLAY -
1 150 50 et, grey, gravelly C s
E Gravel E
7 ] Pack Browner CLAY with INFLOW at 7.3m — -7
8 | - 8
9 - -9
E Wet, brown, sticky CLAY with pebbles E
10 — -10
11 - - 11
12 — 12
1 124 124] 124 | 124 -

EPA Export 15-09-2014:23:35:56



WELL LOG I

Well No. Description Client
MW3 Overburden well Project Management
Location Driller
Carranstown, Duleek. Tom Briody & Son
Date Drilled
3/5/00 Scale
Water Level (mbtoc) All diameters in mm Vertical Horizontal
All depths in metres 50.0 40.0
D[erg]th Hole Annulus Casing | Screen Lithology E[I:\]/
] i i Dark brown organic rich TOPSOIL B
] \ ‘ -
] N \ B
0.5 ] Bentonite t = [ -0.5
i seal i ! B
] \ ‘ -
] N \ B
] _11] E N — -1
15 0 - 1.5
2] ’ : - -2
1 E » & i
] H \\s\é\/ledium brown gravelly CLAY : subangular pebbles B
2.5 I P 3\ — 2.5
| H @ [
1 150 50 i .
3 i 3
T Gravel g R B
] Pack i
3.5 — -3.5
1 N i
4 <L 4
] & -
1 & i
] X B
4.5 ) & - 4.5
] S B
7 Medium well sorted, silty sandy GRAVEL (up to 3cm) B
5 — -5
] 545 545| 5.45 B
5.5 — -5.5
6 — -6
6.5 — -6.5
7 - -7
7.5 | - 75
8 — -8
8.5 - -85
9 -9
9.5 - 95
10 —-10

EPA Export 15-09-2014:23:35:56



WELL LOG I
Well No. Description Client
MW4 Bedrock monitoring Well Project Management
Location Driller
Carranstown, Duleek Tom Briody & Son
Date Drilled
5/4/00 Scale
Water Level (mbtoc) All diameters in mm Vertical Horizontal
All depths in metres 150.0 100.0
Depth . . Elev.
Hole Annulus Casing | Screen Litholo:
[m] g » [m]
7 Bentonite -
7 seal 1 B
2 - -2
é Loose, light to medium brown CLAY; some pebbles ;
4] 4
6 = . - -6
. & g
= S =
E Fine, dark brown clayey GRAVEL E
8 - -8
10 O — -10
1 200 Fog i
] KO -
] RSN =
7 BACKFILL & ) N
12 - << <§\ Loose, dark brown, sandy SILT with pebbles [ 12
] & -
E & 3
14 S - 14
s 50 -
16 — -16
7 Well-sorted, subangular GRAVEL =
18 —-18
E Sticky, medium brown CLAY -
20 —f Light grey brown limestone GRAVEL f— 20
1 21 -
22 ~22] - 22
7] Bentonite -
E seal _ 23] -
. 23.1 -
24 — -24
—] Dry, soft brown weathered LIMESTONE -
4 150 5
26 — — -26
B Gravel =
j Pack i
28 — -28
E Wet, sticky brown CLAY (Possible fracture infilling) E
30 1 301 30.1] 301 30.1 - .30

EPA Export 15-09-2014:23:35:56



WELL LOG

Wall Ne, Derscription Ciient
TW1 Trial wWall Froject Management
Lecabion Cirillesr
Carranatown, [Dulesik Tom Briedy & Scn
Dats Drikad
2&68/4/00 Scale
'Etar Leval {mbiag All diamerars f1 mm Verficad Harizonfaj
All depeks in mptras e 250.0
Depmh Blaw,
] Halg Arvilys Caslng Lihalogy s
] Pt trorwn svbegndan Dravaky LAY (Lt 3Tom| ,:
T Find Eroran SAKD with oezmmionad pebhing -
- g 15 Dvren e L
= Stasl S aming e S S, AR B
b __ Floar, dilly, sandy GLAY — =10
7 Wndevainly sormd sincy GRAVEL =
|| 1483 Sail, wenfierad lop =l reck £
15 RLTR ; L 15
n \)& L
4 \(\é\ [
i & -

T \*« A =
20 N 3 20
] Q. & X
- @‘\ B
- R |
287 - .25
10 - .
] 3 3
N Qé i

Qo

40~ - 40

N Pl i i gowy LIMERTONE L
45— 150 '_45
5 — . <50
55 = — 55
65 — ':- -85
- rowm greely CLAY — <)

. elu; Inflae friem 7157 L e N
7515 ~ 7§

] EPA Byfport 15-0P-2014:23:35:56
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Appendix B
Byrne Looby Report 2007
(Borehole and Trial Pit Logs)
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Project Name: Carranstown Hole ID: BH 1
] Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 07/03/2007 End date: 08/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
.y T° - Samples/tests | _
Strata Description S| € 30 o e = 185 @
3 238 & 3 7 %3 8
- o FE 2 g g |20
Stiff grey - brown slightly sandy gravelly CLAY/SILT B !
1 : SPT-C 0.50 N=15
al | B 0.50
1.00 1 1.0&‘
Stiff grey - brown slightly sandy gravelly CLAY with 1 ;
some cobbles gl |
- | sPTC | 150 | N=17
a i B | 150
:i i SPT-C | 250 N=18
g ‘ B | 250
3 - S.PT-g g:gg N=21
- &%
2 & ool
“.OBSTRUCTION - Presumedrock | o %’* Lo
End of Borehole at 4.10 m $ & |
S 4 |
<Q \&\ - !
X®) é\ - |
N S
S 5 4
& -
ECL ] l
QQ — |
© 1 1
é\)\\o — |
QOO 8 : ﬂ‘
Remarks: KEY _
Chiselling 4.00-4.10 45mins g gﬁqll;”dlc‘;ﬁstirukl)‘ggdszgﬂnglgé
U Undisturbed sample
SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
3 Groundwater strike
v Water level 20mins after strike.

EPA Export 15-09-2014:23:35:56



Project Name: Carranstown Hole ID: BH 2
] Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 13/03/2007 End date: 13/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
.y T° - Samples/tests | _
Strata Description S| € 30 o e = 185 @
3 238 & 3 7 %3 8
- o FE 2 g g |20
Stiff grey - brown slightly sandy gravelly B !
CLAY/SILT with occasional cobbles - !
1 : SPT-C 0.50 N=16
l | B 0.50
1 | SPT.C | 150 N=16
a i B | 150
:i i SPT-C | 250 N=19
g ‘ B | 250
i 6\\{\@\\? SPT-g %:28 N=19
A
SO
. | |
—————————————————————————————————————————————— \,\Q N 450 4 450
End of Borehole at 4.50 m ) O<Q®\é‘)\ 0 }
N S
O 54 4
& -
ECL a l
QQ — |
«© ; 1
é\)\\o = |
QOO 8 : ﬂ‘
Remarks: KEY _
No groundwater encountered % g%:f&ﬁmggﬁz?&jé
U Undisturbed sample
SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
NG Groundwater strike
v Water level 20mins after strike.

wwwgil.ie

EPA Export 15-09-2014:23:35:56



Project Name: Carranstown Hole ID: BH 3
Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 08/03/2007 End date: 09/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
.y T° - Samples/tests | _
Strata Description 8 | £ 29 > = 8% g
€ 8% & B 8 28 S
N = =] x
Soft CLAY TOPSOIL N !
0.50 1 050: SPT-C 0.50 N=14
Stiff grey - brown slightly sandy gravelly CLAY/SILT 7 ; B | 050
1 | sPTC | 150 | N=17
a ‘ B | 150
} | SPT-C | 250 N=18
3.00 :3 -3, 0&3
Stiff grey - brown slightly sandy gravelly CLAY/SILT 0 |
with angular cobbles J l
j PT g.gg N=20
: §® | |
N
S8
\QO '\Q%Ao j -4.401
>.OBSTRUCTION- Presumedrock . < O 450 - -450 SPT-C | 450 | 50/5mm
End of Borehole at 4.50 m Ol i |
& I
& -
ECL ] l
QQ — |
© 1 1
é\)\\o — |
QOO 8 : ﬂ‘
RemarkS: EEY Bulk disturbed I
rouncw I encountert u IS_UI’ ed sample.
Chicaling 4 4045 46mine, D Ak
standpipe installed to 4. 50mBGL with pea gravel surround, bentonite seal and cover. SPT-S Standard Penetration Test, split spoon.
SSf’T-C %t:aor:ﬁ]adr\%aﬁ’eern;taigon Test, solid cone.
v Water level 20mins after strike.

EPA Export 15-09-2014:23:35:56



Project Name: Carranstown Hole ID: BH 4
] Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 06/03/2007 End date: 06/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
.y T° - Samples/tests |
Strata Description $ £ %35 g | = Zf ¢
€ 8% & B 8 28 S
N = =] x
Stiff grey-brown slightly sandy gravelly CLAY B !
1 : SPT-C 0.50 N=21
al | B 0.50
] | SPTC | 150 N=17
a ‘ B | 150
200 - -2.00
Stiff grey-brown sandy slightly gravelly CLAY/SILT i !
:i i SPT-C | 250 N=18
g ‘ B | 250
300 - -3.00
" OBSTRUCTION - possiblerock - M0 s
End of Borehole at 3.10 m 1 &
DogY
2 &
A
\O J |
\Qo\,><z§ y !
& I
. 0< é\ - |
N S
S 5.4 4
& -
ECL ] l
OQ — |
© 1 1
é\)\\o — |
QOO 8 : ﬂ‘
RemarkS: L(EY Bulk disturbed I
No groundwater encountered b Sl '; S%Lrgedszgqng;é
gr;l\?ee IIaIEg Se?%s;g é?"m‘l&s gPT-S g&%ig;%bgcés:{g%lgn Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
3 Groundwater strike
v Water level 20mins after strike.

EPA Export 15-09-2014:23:35:56



Project Name: Carranstown Hole ID: BH 4A
] Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 06/03/2007 End date: 07/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
.y T° - Samples/tests |
Strata Description S £ 2, | = 8% @
¢ & 8| s/5 2 £g 8
4 o FEl 2|8 2 =l
Stiff grey - brown slightly sandy gravelly CLAY with B !
occasional cobbles 3 ;
- | SPT-C 0.50 N=23
l | B 0.50
1 | SPT.C | 150 N=18
a ‘ B | 150
4 | SPT-C | 250 N=19
g ‘ B | 250
i: \“P SPTg ggg N=21
g |
A
2P
\QO S} 4.40 - -4.40
" OBSTRUCTION - presumedrock AT L
End of Borehole at 4.50 m Ol @ j l
&t I
& -
ECL B |
QQ — |
«© ; |
é\)\\o = |
QOO 8 : ﬂ‘
RemarkS: L(EY Bulk disturbed |
iselling 4.40-4. min: U isturbed sample.
gpai?il;;ipg;e‘i‘ni?aﬁesdotii.SO?ﬁBGL with pea gravel surround, B a?;!‘ﬂllgggb:ggsgple
bentonite seal and cover SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
NG Groundwater strike
v Water level 20mins after strike.

EPA Export 15-09-2014:23:35:56



Project Name: Carranstown Hole ID: BH 5
Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 02/03/2007 End date: 05/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
ko) —_~
Strata Description 5|5 B oreelet sl g
8 ) SCE) Q a 7 T o 8
- o FE 2 g g |20
Firm grey-brown slightly sandy gravelly CLAY/SILT B !
with occasional cobbles - !
1 : SPT-C 0.50 N=12
l | B 0.50
1.50 :l 150, SPT-C | 150 N=17
Stiff grey- brown slightly sandy gravelly CLAY with - : B | 1%0
some cobbles ] |
1 | SPTC | 250 N=19
g ‘ B | 250
3‘ \(\é\? SPT-g g:gg N=18
288
Qs
K |
& & - |
0< Q;\ Q,O‘ 3 3 SPT-C igg N=20
N S
T v 5006 - 5.0
End of Borehole at 5.00 m R . !
ECL B |
QQ — |
«© - |
é\)\\o = |
QOO 8 : ﬂ‘
RemarkS: L(EY Bulk disturbed |
Chiselling 5.00-5.10 1hr, e 'siS“rure Sz’;nﬁ eé
No gsg?our?dwater encountered B Sndi!tﬂrt}edb:gmp_le pl )
SPT-S Standard Penetration Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
NG Groundwater strike
v Water level 20mins after strike.

EPA Export 15-09-2014:23:35:56



Project Name: Carranstown Hole ID: BH 6
] Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 01/03/2007 End date: 01/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
.y T° - Samples/tests |
Strata Description 8§ | € Q41| = 85| ¢
T g% ¢ 5 & |28 8
— — = =] x
Soft gravelly TOPSOIL B !
. - - 0.50 1 -0.50: SPT-C 0.50 N=12
Firm to stiff grey -brown slightly sandy gravelly 7 ; B | 050
CLAY/SILT 0 |
1.50 :l -1.501 SPT-C | 1.50 N=14
Stiff grey-brown slightly sandy gravelly CLAY - : B | 1%0
with occasional cobbles ] |
:i i SPT-C | 250 N=18
g ‘ B | 250
i 6\6@‘\? SPT-g g:gg N=18
A
S\O J |
& & - |
0<Q0\&\ 3 3 SPT-C igg N=17
Sk -
Qe I
O\ \\Q - |
S o<$ 540 4 540!
~.OBSTRUCTION -presumedrock Qs\fi o 550 7 550! SPT-C | 650 | 50/6mm
End of Borehole at 5.50 m é{,\y‘\ N |
QOO 8 : ﬂ‘
Remarks: KEY _
Chiselling 5.40-5.50 1hr, B Bulk disturbed sample.
No groundwater encountered U U?Eistull'st);é san?glr:p ©
Stabdpipe installed to 5.50mBGL with pea gravel surround, bentonite seal and cover SPT-S Standard Penetration Test, split spoon.
§f’T-C %t:aor:ﬁ]adr\%aﬁ’eerr];t:iigon Test, solid cone.
A’ Water level 20mins after strike.

EPA Export 15-09-2014:23:35:56



Project Name: Carranstown Hole ID: BH 7
Co-ordinates: 0.00
Client: 0.00
Consultant: BLP Elevation: 0.000
Location: Co. Meath Project no. 1440-02-07
Start date: 09/03/2007 End date: 12/03/2007 Drilled by: K.Kolesniak
Type of drilling: CP Hole diameter: 200 mm| Logged by: F.McNamara
.y T° - Samples/tests | _
Strata Description 8 | £ 29 > = 8% g
§ 83 & & ¢ 2858
— = =] x
Soft clay TOPSOIL B !
0.50 1 -0.50: SPT-C 0.50 N=14
Stiff grey-brown slightly sandy gravelly CLAY/SILT 7 ; B | 050
with occasional cobbles i :
] | SPTC | 150 N=16
a i B | 150
4 | SPT-C | 250 N=19
g ‘ B | 250
3‘ é\? SPTg g:gg N=19
- § :
o@\(z§$ |
2P
\QO'\ 440 - -4.40
" OBSTRUCTION - presumedrock AT L
End of Borehole at 4.50 m Ol @ j l
&t I
& -
ECL B |
OQ — |
N ; 1
é\)\\o = |
QOO 8 : ﬂ‘
Remarks: KEY _
s 0 smaloulabotil
SPT-S Str;nlgaurI;i ger?:trlg?ign Test, split spoon.
SPT-C Standard Penetration Test, solid cone.
NG Groundwater strike
v Water level 20mins after strike.

EPA Export 15-09-2014:23:35:56



RC2

RC 4

RC 6

RC 7

0.0 —10.2
10.2 —14.2

0.0 -5.1
51-7.6
7.6—-12.6

0.0-12.2
12.2-14.2

0.0-8.2
8.2-85
85-9.9
99-11.2
11.2-14.0

CARRANSTOWN

Boulder Clay
Strong grey LIMESTONE rock

Boulder Clay
Gravel with cobbles and boulders
Strong grey LIMESTONE with fractured zones

Boulder Clay
Strong grey LIMESTONE rockéo&
&
Q)
&

Boulder Clay A
Strong grey L@T%@ ONE rock
Cavity S &
Strong Eg:y \%ctured LIMESTONE rock
Strong %@?f LIMESTONE rock
&

&

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
" INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 01
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced! Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 22
/REF ness) =
[ 5 B TOPSOIL.
[ undl0.35
[ °o— 1 Soft to Firm brown slightly gravelly CLAY.
[ —_ 5 [ (0.55)
[ = —[ 090
C1.00 B — Soft to Firm brown silty slightly sandy slightly gravelly CLAY.
o1 (1.00)
. ot 1.90
o - Firm grey/brown gravelly very sandy CLAY with many cobbles and
[ [ some boulders.
F (1.00) :
F 2.50 B T ot éo&
. -1 290 &
— L o - Firm grey/b ry sandy gravelly CLAY with some cobbles.
: ot (0.70) og?ofxoz@
: o F&
[ — =T 3.60 $
i o ) Bt&%ﬁ‘gflt brown silty sandy CLAY.
i o (070) S
u L:x_-.‘( o ~
X S oS
X L < o® Assumed BEDROCK.
; F&°
- -
[ &t
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 4.3m gbl.
TP dry but sides unstable.
Parcial callapse.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
" INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 02
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA g =
Test | 2 Reduced Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 22
/REF ness) =
[ TOPSOIL.
[ 0.30
- o - Firm to Soft brown slightly gravelly CLAY.
i [— T (0.60)
- lo- —F 090
= > Firm to Soft light brown silty CLAY.
r 1.00 B < - x-F 120 ¢ b
- >4+  1.40| Firm to Soft light grey silty CLAY.
i o i Firm to Soft brown slightly gravelly CLAY.
[ [ (0.70)
[2.00 B [ 2.10
- - Firm to Soft slightly gravelly very sandy CLAY becomming very
[ [ gravelly with some cobbles.
[ - &
[ A \{\és
[ [ &
- - NS
- - 3
[ A O \6
: F (2.40) AN
[ [ N
L A QQ N
L L Q8 <
[ [ RO
L N - &; &(\
- [ SO
A 1 <S8
; F&°
- -
[ &t
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 4.5m gbl.
TP sides unstable.
Water ingress @ 3.5m gbl.
All dimensions in metres Client Method/ Logged By
Scale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 03
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced! Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2a
/REF ness) =
[ NA N TOPSOIL.
- (0.40)
[ 0.40
- Soft to Firm brown slightly gravelly CLAY.
[ -1 (0.70)
[~ 1.10
5 | O___ _L 1
120 B 1 Soft to Firm brown gravelly CLAY.
[ [— *—T(0.70)
[ [~ —}
[ — —[ 1.80
- Sl § Soft to Firm brown/grey mottled light brown in places sandy gravelly
N ':_{T‘ o CLAY with lots of broken stone and some boulders.
[ b d
L —5 =}
F :“Z:__%j: (1.10) &
[ 2.50 B ":? —.o.:t [ é\o
: L2t 200 &
— 54 Firm to Stifgér sandy very gravelly CLAY.
[ [ &
[ [ AN
L 3 O
- - (1.00) 0& \&K
[ I ) OQQ <
- - 39050 &
— — &P ends due to continual collapse of sides.
[ [ \‘\(‘?%f
s s QO *\
[ [ R
[ L (O
L L O
- -
[ &t
= OQ =
g S
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.9m bgl.
Water ingress @ 2.5m bgl.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56




AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 04
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced! Depth § &
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 22
/REF ness) =
[ S TOPSOIL.
[ I 0.30
i :i—_:: (0.40) Soft to Firm brown slightly gravelly CLAY.
[ — [ 0.70
- o —+ Firm to Stiff brown gravelly CLAY with lots of broken stone and
[ - < L cobbles.
- 1.00 B - — —+(0.80)
[ [ —}
A - < [ 150
- °o— Firm brown gravelly CLAY with lots of broken stone and cobbles.
: [—°—T (0.70)
[2.00 B °— 1 2.20
- o — 1} Firm light brown gravelly sandy silty CLAY with broken stone.
I - L (0.80) 6\0&
[ — [ N
§)
2 - [ 3.00 )
- x - Firm light @@g@gravelly sandy silty CLAY with lots of broken stone.
[ - — 1 X
R I B O Q
- o —1 (1.00) \§Q S
[ — T &
o 1 400
i ot . \(\9‘ @Medium Dense light brown/brown /grey clayey slightly gravelly SAND.
[ 4.20 B yo‘-(@o%\}’
s o U L ®%0
: E\\o TP Ends.
[ &
] S
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 4.6m bgl. due to hard digging.
Possible bedrock @ 4.7m bgl.
Sides unstable.
Water ingress @ 1.9m bgl.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370

Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
" INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 05
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 8 Reduced! Depth § &
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2a
/REF ness) =
[ TOPSOIL.
[ 0.35
[ Firm brown slightly gravelly CLAY.
[ [ (0.55)
[ 0.90
- . 1.10| Soft to Firm grey brown very sandy CLAY.
- 1.10 B R Loose dark brown/grey clayey SAND becaming gravelly @ 2.7m bgl.
[ I with cobbles. (Collapse of this layer).
A P (2.50) .
; T &
[ T \{\@s
[ I &
[ - & )
: [ S, \é\
L T oﬁ <O
B < R QO . &&
[ - T 3.60 $
. . _Assuied BEDROCK
[ [ SIS
- - 055’ &
: PRNCY
s s QO *\
[ [ " R
L F O
[ N
- -
[ &t
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.6m bgl.
TP sides unstable.
TP dry.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56




BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 06
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced! Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2a
/REF ness) =
! SX s TOPSOIL.
[ EYRTITARR 0.3
i ii Y_i": (0.40) Soft to Firm brown slightly gravelly silty CLAY.
- 070
- =t § Soft to Firm brown slightly gravelly very sandy CLAY.
[ 1.10 B !
[ o [
[ e [
- st (2.40)
[ g
- —% =7
3 _V,_Q s
N T 7L &
- |2 X
! e § S
2,90 B o F 3.0 NN
- ot Running éﬂN@
F U040
- o} 3.)50 00&@
; ; L&
L i )
[ i 5
- C  HO
: PRNCY
L - <<0 *\
[ [ R
L F O
N L&
- -
[ SF
] S
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.5m bgl.
Minor water ingress @ 3.1m bgl.
TP sides unstable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
" INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 07
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA g =
Test | 2 Reduced! Depth E%‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2a
/REF ness) =
[ TOPSOIL.
[ 0.30
- e— Firm brown sandy very gravelly CLAY becaming firm to stiff @ 2.0m
[ - — 1 bgl. with many cobbles and broken stone.
[ [ (2.70)
2,00 B -
[ - &
[ [ \Qés
[ [ &
2 [ 3.00 )
- - Stiff to vet@@ﬁ\fﬁrown sandy very gravelly CLAY with many cobbles
[ [ and bro@n g&e.
[ — 1 (0.70) \QO &
: 1 370 O
L L O
r 3.70 B i 5}\\&\@\
o o $)
: IS
L - <<O\ *\
[ [ " R
L F O
N L&
- -
[ &t
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.7m bgl.
TP dry.
TP stable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
" INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 08
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
=
Test | 2 Reduced! Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2a
/REF ness) =
[ TOPSOIL.
[ 0.30
- Sl Soft to Firm brown sandy gravelly CLAY.
[ ket
[ T
L —0 —— ¢
[ 0.80 B 5 25T (1.20)
- - o
[ gl | 1.50
- SRl Firm brown sandy gravelly CLAY.
- T 5k
- b2 o= 1(1.00)
L > 5
L o —}
- ST 250 <
: o} Firm to Stiff sandy very gravelly CLAY with cobbles becoming Stiff
[ [ with cobbles and ocO fonal boulders @ 32.4m bgl.
[ [ )
[ C(1.20) 0«@\@
[ [ PN
. F 370 O
- - §@§@3s due to hard digging.
o o $)
[ [ \‘\(‘?%f
L - <<0 *\
[ [ R
[ L (O
L L O
- -
[ &
] S
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.7m bgl.
TP dry.
TP stable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56




AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: wwwbipie
Project
INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 09
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2|
/REF ness) =
[ TOPSOIL.
[ 0.30
- —. Soft to Firm brown sandy gravelly CLAY.
- [— 3T (0.60)
[ o T 090
100 B - Firm brown sandy gravelly CLAY.
[ [ (1.10)
: 2+ 2.00
- . —%_ - Firm light brown sandy silty very gravelly CLAY.
[ T 2
- —~% —}(1.00 ’
i 5 2T (1.00) é\\\’“
[ o —f &
[ 2 3.00 Y
- °7 0} Medium D@égﬁghtly clayey very sandy GRAVEL with cobbles
X 76 74 (0.60) G
i 2=t 360 SO
L i Nt
L i '\OQ @‘\
[ [ SIS
- - N O
: PRNCY
3 3 QO *\
[ [ R
L N S\O
L L O
- -
[ &t
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.6m bgl.
TP dry.
TP stable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
"“INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 10
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
=
Test | 2 Reduced! Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2|
/REF ness) =
SRR
] uk F (.os| TOPSOIL.
[ SR g Soft to Firm brown sandy gravelly CLAY.
: T (0.75)
[ [~ 1.00
- 1.00 B P~ ;j- Firm brown grey sandy very gravelly CLAY with some cobbles.
g T 2k
i j"‘Z:__%j: (1.20)
N o
] ot 220
- °7 20t Medium Dense clayey sandy GRAVEL with cobbles and occasional
[ g 0 F boulders. &
- lo * o=} L
L do 0% ‘{\é\
I 054 (1.30) &
- ] SES
[ 04 0§ &
i T 14 <O
: P! &
- 8221 350 O
[ [ QQ\}\&\
L i )
[ [ IS
- o $)
: [ \‘\(é§&
3 3 QO *\
[ [ QOQ
- [ &
L E O
- B\
[ SF
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.5m bgl.
TP dry.
TP stable.
All dimensions in metres Client Method/ Logged By
Scale 1:50 Mc ELROY ASSOCIATES | Plant Used JIM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
" INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 1
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced! Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2a
/REF ness) =
[ TOPSOIL.
[ 0.30
- Sl Soft to Firm brown sandy gravelly CLAY.
[ [~} (0.40)
- 0.50 B g 070
- —= Firm brown sandy very gravelly CLAY with cobbles and occasional
[ [ boulders.
[ -F (1.50)
[ [ 2.20
- - Firm to Stift sandy very gravelly CLAY with many cobbles and
[ [ boulders becoming Stiff \@Z.Sm bgl. with large boulders >500mm.
[  (1.10) ég\é\
a =L S
. x PSR
i 4T 330 H O
[ s &
g i S
: : &
L i )
[ i 5
- C SO
: PRNCY
s s QO *\
[ [ " R
[ L (O
L L O
- -
[ &t
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.3m bgl.
TP dry.
TP stable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56



BYRNE LOOBY PARTNERS

Telephone: +353 1 456 4370
HS5 Centrepoint Business Park

Fax: +353 1 456 4306

AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
" INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 12
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced! Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2
/REF ness) =
] A F s TOPSOIL.
[ .~ *ﬁ-;: Firm grey brown sandy gravelly CLAY.
: o
[ ~2 1 (1.05)
[ o I
[ -2+ 130
- Sl 8 Firm brown sandy very gravelly CLAY becomming stiff @ 2.5m bgl.
[ 150 B s 9L with broken stone and many cobbles.
L P~ 94
: e o
[ _“’.“_:ET_
[ - T o
: _‘,—" o : .
: ot (2.20) &
F ot &0
[ Aguioat §
= v = \* @
5 = i O«Q <
L P+ 74 Qo
r > 25T 350 FOXERA
- 3.50 B — 3.60N Sti@gﬁry stiff brown sandy very gravelly CLAY. P
[ L O
[ [ > \&\‘3‘
- - N O
: PRNCY
L - <<0 *\
[ [ R
[ L (O
L E O
- -
[ SF
= OQ =
g S
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.6m bgl.
TP dry.
TP stable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JIM/LT

EPA Export 15-09-2014:23:35:56



AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370

Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 13
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 8 Reduced! Depth § &
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2a
/REF ness) =
L TOPSOIL.
[ cavedl 030
- °— -+ Firm brown slightly gravelly CLAY.
: o 060)
. - —F 09
= .~ Firm brown very sandy very gravelly CLAY with cobbles and
[ iy occasional boulders.
. - 521 (0.90)
g o ST
[ g o 1.80
- - Firm to Stiff clayey SILT
[ - &
. : &
[ [ &
- - (2.20 .
- 220 S
L X S A
[ [ PN
: : &b
[ [ S
: : R
[ : O &
g P 4.008 &
©
[ [ \‘\@§‘
L - <<0 *\
[ [ R
L F O
N L&
- -
[ SF
- SF
Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 4.0m bgl.
TP dry.
TP unstable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT

EPA Export 15-09-2014:23:35:56




AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
"INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 14
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2|
/REF ness) =
D he W
] ST os| TOPSOIL.
5 = Firm brown sandy silty CLAY.
: =} (0.65)
5 L 0.90
— °— Firm dark brown gravelly CLAY.
[ [— 2T (0.60)
[ Lo _——I 150
- °7 0} Loose grey brown slightly clayey sandy GRAVEL with some cobbles.
[ 9 0 4 (0.50)
[ °, Sof  2.00
- °2 J°ot Medium dense grey brown sandy GRAVEL becomming more course
[ Do 0f with many cobbles and some boulders.
5 o' o }
- 0 o O+ :
i g0 ¢ @\"’&
[ s %0 [ 6{,{\
- 00 L4200 S
L v q 7 R O \O\
: 7008 A
; "0 <%F SO
[ 040k OQQ &
: 3%t 400 &‘é
: IR
L - <<0\ *\
[ [ R
L N \Q
L E O
- -
[ SF
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Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 4.0m bgl.
TP dry.
TP unstable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT
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AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 15
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA £
1=
Test | 8 Reduced Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 2|
/REF ness) =
- DN TOPSOIL.
[ PR (0.40)
[ i 0.40
- P~ 551 Firm brown sandy gravelly CLAY.
24 (0.80)
= - ’4—&:‘;
r FT51 100
- o Firm to Stiff brown grey mottled sandy silty CLAY.
[ I X
5 X =3
- - — .1
C X 4 (1.80)
[ iy i
L [ X p
[ —XT &
: e &
[ 1= ’xT N 3 3.00 [N
- v Stiff grey efayeyosandy SILT.
[ Xx__sx { <O
L X 3
: 21 080) &
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i Ce 380 NS
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3 3 QO *\
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i F O
N L&
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Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.8m bgl.
Minor water ingress @ 2.8m bgl.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT
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AGS3 UK BH B580 TP LOGS.GPJ AGS3 ALL.GDT 29/3/07

BYRNE LOOBY PARTNERS
HS5 Centrepoint Business Park

Telephone: +353 1 456 4370
Fax: +353 1 456 4306

Oak Road E-mail: info@blp.ie
Dublin 12 TRIAL PIT LOG Web: www.blp.ie
Project
INDAVER TRIAL PIT No
Job No Date Ground Level (m) Co-Ordinates 16
B590 INDAVER 27/02/2007
Contractor Sheet
1 of 1
SAMPLES & TESTS | _ STRATA E=
1=
Test | 2 Reduced Depth EQ‘,
Depth Type | Result | & Legend |(Thick- DESCRIPTION 28
Level 22
/REF ness) =
[ TOPSOIL.
[ 0.30
- —,~° T Soft to Firm brown slightly sandy gravelly CLAY.
[ Ay §
- 0.50 B - o—-~f (0.50)
i -2 080
- ° 220t Medium Dense grey/brown very sandy slightly clayey GRAVEL with
[ 9408 some cobbles becomming with many cobbles @ 3.6m bgl.
[ Po=0f
[ 2054
| o
g L 2 54
[ ‘oo 0%
3 H A - F
A gﬁgﬁ " (2.90)
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Water Observations GENERAL
Date Comments Depth REMARKS
TP ends @ 3.7m bgl.
TP dry.
TP stable.
All dimensions in metres Client Method/ Logged By
Seale 1:50 Mc ELROY ASSOCIATES | Plant Used JM/LT
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TH/14/7108/S/R/01 AWN Consulting Limited

Appendix B
PM Group Report 2009
(Borehole Logs)
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FOREWORD

The following conditions and notes on site investigation procedures should be read in conjunction
with this geotechnical report.

General

The ground investigation works for the Meath Waste Management Facility, Duleek have been
carried out in accordance with BS 5930 (1990) and the IEI Specification & Related Documents for
Ground Investigation in Ireland (2006).

Recommendations made and opinions expressed in this report are based on the strata observed in
the exploratory holes, together with the results of in-situ and laboratory test data. No responsibility
can be held for conditions which have not been revealed by exploratory work, or which occur
between exploratory hole locations.

Whilst the report may suggest the likely configuration of strata, both between exploratory hole
locations, or below the maximum depth of the investigation, this is only indicative, and liability
cannot be accepted for its accuracy. Unless specifically stated, no account has been taken of
possible subsidence due to mineral extraction below or close to the site.

Disclaimer

The geotechnical interpretative report has been prepared for Project Management Group / Indaver
Ireland and the information should not be used without prior ap%(o\/al or written permission of either
party. The recommendations developed in this report ar shased on the IGSL factual ground
investigation data (IGSL Project No. 14039), Byrne L%éb\{(égztechnical Assessment Report (B580)
and Apex Geophysical Report. IGSL Ltd acceptsén “t&sponsibility or liability for this document
being used other than for the purposes for whi%guﬂz@és intended.

&\Oi@‘\
&
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INTRODUCTION

At the request of Project Management (PM) and Indaver Ireland, IGSL has undertaken a
programme of geotechnical investigation works for a waste to energy facility at Carranstown,
Duleek, Co. Meath. The works were performed as directed by PM Group, consulting engineers for
the project. The site is located at Carranstown, Duleek, Co. Meath and encompasses an area of
approximately 25 acres. The site is bounded to the south by the R150 Duleek to Navan Road, to
the east by the Platin Cement Works and farmland to the west and north.

It is understood that the proposed development will involve the construction of a waste
management facility and include a waste handling area (bunker & furnace), emissions stack, ash
bunker, workshop, office and administration buildings and general site infrastructure (i.e. roads,
drainage, service utilities, culverts etc). The waste handling area will require a basement type
structure (bunker) with a proposed dig depth of the order of 7m below existing ground level (i.e.
formation of ¢23m OD). Site enabling works were completed prior to IGSL commencing the
geotechnical investigations and produced a platform level of 30.5m OD. It is noted that a
programme of geotechnical investigations were originally carried out in 2007 and details are
presented in a report prepared by Byrne Looby Partners (B580 May 2007).

The geophysical and geotechnical fieldworks works for this phase were carried out in accordance
with BS 5930, Code of Practice for Site Investigations (1999) and the IEI Specification & Related
Documents for Ground Investigation in Ireland (2006). The fieldworks included geophysical
surveying, rotary core drillholes and percolation tests. Core drillholes GC 1 to GC 5 were
positioned at the footprint of the bunker (note the location %P%is structure was subsequently
altered) while RP 1, 2 and 5 were located at a zone where &arst weathering was identified in the
original investigations. The geophysical surveying wassperformed by Apex Geoservices and
included seismic refraction spreads and surface \A@%g;%alysm (MASW) to determine small strain

stiffness. \Q $

oQ <
Geotechnical soil and rock laboratory te ‘J/as performed on selected samples in accordance
with BS 1377 and ISRM. In addition,1 ication / stabilization trial testing was performed in the

laboratory to evaluate the behawou?%o@me glacial till, following the addition of lime (calcium oxide)
and ordinary portland cement. Thl%éfement of the testing focused on MCV, CBR and sulphates.

The primary objectives of the;'yfﬂ/estigation were as follows:

* Evaluate rock quality, weathering profile, strength and fracture state of the bedrock at the
proposed bunker & emissions stack

* Recover samples for geotechnical laboratory testing (soil & rock)

*  Assess percolation characteristics of the upper soils at designated locations
This report presents an interpretation of the ground conditions and engineering properties of the
soils and bedrock. Recommendations are developed and provided on the key geotechnical issues

impacting on the proposed development. A separate factual report has been prepared and this
includes the rotary drillhole records, percolation test data and laboratory test results.
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2. FIELDWORK
2.1 General
The fieldworks were carried out during the period February 2009 and comprised the following:

o  Rotary core drillholes (9 No.)
o  Percolation tests (2 No.)
o  Geophysical surveying

2.2 Rotary Drillholes

Rotary drilling was undertaken at nine locations using a top drive Knebel rig. Geobor core drilling
methods were utilized at six locations (denoted GC 1 to GC 6) with conventional air mist drilling
employed at three locations (RP 1, 2 & 5). The Geobor drilling system used polymer gel flush and
recirculation tanks, with the emphasis on high quality recovery in the glacial soils and upper
bedrock zone.

The Geobor coring produced 102mm diameter cores while the conventional coring produced
80mm diameter cores using air mist flush. Recovery in the Geobor holes was excellent with 100%
recovery in the majority of the runs. The Geobor drillholes achieved depths of between 11.80 and
15.10m while each of the conventional holes terminated at depths of 10.50m. Each of the core
drillholes were backfilled with cement/bentonite grout (tremmied) as directed by PM.

The rock cores were placed in 3m capacity timber boxes and Gkggged by an IGSL engineering
geologist. This included photography of the cores with a digitaé\cémera. The core log records are
presented in Appendices 1 and 2 of the factual repo%@nd include engineering geological
descriptions of the rock cores, details of the bedding /Oeﬁégéh inuities and mechanical indices (TCR,
SCR and RQD's) for each core run. Oog?’ 5;\0

SO
Where rock core was recovered, a graphic fraciure log is also presented alongside the mechanical
indices. This illustrates the fracture stat 6?358 rock cores and allows easy identification of highly
fractured / non-intact zones and discoph%@ty spacings. It should be noted that no correction for dip
of the joints has been made and thﬁ?o@\ spacings shown are successive joint / core intersections

within the core. &°
A

2.3 Percolation Tests S

Percolation or soakaway tests were performed at two locations to evaluate the infiltration potential
of the upper soils. The tests were conducted in accordance with BRE 365 guidelines and the data
sheets are presented in Appendix 3 of the factual report. The infiltration rate values (F Values)
were calculated using the field data and are shown on each of the logs.

2.4 Geophysical Surveying

Geophysical surveying was carried out by Apex Geoservices and included resistivity profiling,
seismic refraction spreads and multi-channel analysis of surface waves to assess soil stiffness
(GMax v depth). Details of the methodologies used, x-sections / profiles and maps are presented in
a separate report by Apex Geoservices.
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3. LABORATORY TESTING
Geotechnical soil laboratory testing was performed on selected Geobor core samples in
accordance with BS 1377 (1990). The soils testing included the following and results are presented
in Appendix 4 of the factual report.

Moisture contents

Particle size analysis

Atterberg Limits (Liquid & Plastic Limits)
Consolidated quick undrained triaxial tests
Consolidation (oedometer) tests

pH & sulphates

O O O O O O

Soil modification / stabilization testing was carried out on samples of the glacial till recovered from
stockpiles and at the bunker footprint. The results of these tests are presented in Appendix 6 of
the factual report. Rock testing was undertaken on representative core samples and focused on
Point Load Strength Index (PLSI)) and unconfined compressive strength (UCS) tests in accordance
with ISRM. The results of the rock testing are presented in Appendix 5 of the factual report.

EPA Export 15-09-2014:23:35:59



Meath Waste Management Facility, Duleek Geotechnical Interpretative Report

4. GROUND CONDITIONS & ENGINEERING PROPERTIES
4.1 Ground Profile
The exploratory holes have revealed the ground conditions at this site to comprise:

o Glacial deposits
o Limestone Bedrock

4.2 Glacial Deposits

The Byme Looby (BLP) investigatory works show the indigenous soils at this site comprise low
plasticity, brown very sandy gravelly CLAY with cobbles (locally grading to SILT). Subordinate
horizons or pockets of sandy GRAVEL and gravelly or clayey SAND were also uncovered during
the aforementioned investigations (trial pits). The cohesive or fine grained material is referred to as
‘glacial till’, while the subordinate coarse or granular dominant materials are typical of fluvio-glacial
deposits. Ground levels (mOD) were not reported on the BLP records, however it appears that the
cable percussion boreholes refused on cobble / boulder obstructions.

The soils are thought to represent over-consolidated lodgement till and examination of the BLP
borehole and trial pit descriptions show changes in colour and grading with depth. The gravel
constituents or clasts range from fine to coarse, are subrounded to subangular and predominantly
limestone in origin. Recovery of the glacial till in the Geobor drillholes was good to excellent and
the cores show a complex and variable stratigraphy. An example g}.the core recovery in the glacial
till is presented in Plate 1. &>
&
Plate 1 — Geobor Recovery in Glacial Till (GC 3) 0&\\3@
AN

\,>\\W

No undisturbed samples (U100’s) were recovered by BLP/GII for laboratory strength testing.
However, the SPT test is widely used in establishing the strength or relative density of glacial till
deposits and relationships exist between SPT N-Value (blows for 300mm penetration) and
undrained shear strength (C.). The most widely used correlation between N-Value and C, for
glacial till soils is that proposed by Stroud & Butler where C, = 4 to 6N. An SPT data plot has been
prepared using the relevant BLP/GII borehole data and this is presented in Figure 1. The N-Values
show the upper glacial ill to be principally firm in consistency, becoming firm / stiff with depth.
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Consolidated quick undrained (CQu) triaxial compression and odeometer consolidation tests were
performed by IGSL on selected Geobor samples. The CQu tests produced cohesion values of
between 91 and 241 kN/m? (mean value of 166 kN/m?) and these indicate stiff and very stiff glacial
soils. Bulk densities range from 2.06 to 2.36 Mg/m?® and these are characteristic of over-consolidated
gravel or cobble dominant glacial till.

Inspection of the oedometer test data shows Modulus of Volume compressibility (Mv) values typically
around 0.3 m¥MN in the 100 to 200 kN/m?2 pressure range. Coefficients of consolidation (Cv) were
also calculated and appear to be quite consistent, with values typically of the order of 20 to 30 m2/yr.
It is highlighted that the oedometer test is performed on a 76mm diameter sample and in glacial till
materials, this can produce higher Mv’s as the gravel and cobble constituents are excluded in the
laboratory test.

On a field scale, the gravel / cobble constituents tend to enhance the stiffness of a glacial till deposit.
The oedometer consolidation tests produced higher Mv's than expected and the values suggest the
till is of medium compressibility (Mv of 0.1 to 0.30 m%/MN). For settlement calculations, a Modulus of
Volume Compressibility value of 0.2 to 0.25 m2/MN for the firm glacial ill is deemed reasonable.

Table 1 - Summary Details of Consolidated Quick Undrained (CQu) Tests

Geobor Sample Depth Dry Density Bulk Density | NMC (%) Cohesion
Drillhole (m bgl) (Mg/m3) (Mg/m3) é\o@ (kN/m2)
&
NS
RC 1 260 168 Gg?pio‘széo\ﬁ 20 o1
F
N\
R
RC3 2.00 2.049 & 229 14 214
‘\&i@%
S
RC3 4.50 QOOQQ%\.'] 0 2.36 9.7 260
&°
g\&
RC 4 3.20 C)o‘\ 1.76 2.16 22 96
RC5 3.00 2.10 2.32 11 168

Natural moisture contents were determined on representative Geobor core samples and produced
values mostly in the range 11 to 19%. Liquid and Plastic Limit tests (consistency indices) were also
performed on selected samples and these show the till to be predominantly of low plasticity (CL).
With the exception of one sample (GC 3 at 4.50m) the remainder of the tests plot above the A-Line
on the Casagrande Chart. The majority of the plasticity Indices are in the 12 to 19% range. Fines
contents (i.e. silt & clay) vary considerably in the Geobor drillholes, with the till having between and
30 and 70% fines. Applying the Hazen or Sherard equations, the boulder clay is classed as being
of low permeability, with coefficients of permeability (K) of the order of 10-8to 10-°m/s.
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Figure 2 - SPT Data Plot
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Surface wave velocities (Rayleigh waves) were measured by Apex Geoservices at five spread
locations using an array of geophones at designated spacings. The shear wave velocity data (Vs)
was used to derive small strain shear modulus or stiffness values (Gmax) With depth. The shear
wave velocity and small strain stiffness plots have been combined and are presented in Figures 2
and 3 respectively. The shear wave velocities increase with depth and this data can be used to
derive Bulk Modulus, Youngs Modulus, Poisson’s Ratio and Gax. Values of dynamic moduli (Gmax)
are typically an order of magnitude greater than static values, established by routine in-situ testing.
Ground strains are generally accepted to be < 0.1% and therefore small strain stiffness values can
be used to make reasonable predictions of deformations (Jardine et al. 1986). The Apex
geophysical report presents values of Vs, Vp, Density, Poissons Ratio, Youngs Modulus (dynamic
& static)) and Bulk Modulus.

The data shows of Guax values in the upper glacial soils typically ranging from around 50 MPa to
150 MPa (firm / stiff boulder clay), increasing to 500 MPa in the very stiff till /Jupper variably
weathered bedrock. The variations in the small strain stiffness values correlate well with the
variations in soil composition as indicated by the Geobor core recovery. There is a noticeable ‘kick’
at a depth of approximately 5 to 6m, this correlates with the core drillhole data (GC 1 to 5) where
rockhead was confirmed at depths of 5.30 to 8.00m.

10
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Figure 2 — Shear Wave Velocities v Depth

auo T 1200

=1

&2
—2E3
— 5

25

&
&
AO\
Figure 3 — Small Strain Stiffness (GMax) v Depth oﬁ%é\
&
SO
R <
s
\\@\ 280 2000 500
KO
L
<<Q\ g\\Q)
R
S\Q
O
&
oS
—_—1
54
14
4.3 Bedrock

The core drilholes show that bedrock consists of mid grey and grey blue, fine to medium grained
silileous and fossiliferous LIMESTONE belonging to the Platin Formation (GSI Sheet 13, Geology
of Meath). The limestone appears to be have been silicified, and is classed as being predominantly
slightly weathered to fresh, though zones of moderately weathered and heavily fractured (non-
intact) limestone were also uncovered. Table 1 presents summary details of the rotary drillholes,
and includes rockhead depths and an overview of rock quality at each exploratory location. Not

11
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unexpectedly, rockhead elevation appears to be irregular at the site and appears to be deepest in
GC 3 and GC 6 (east of the turbine and auxillaries).

Plate 2 - Example of Limestone Bedrock at Waste Bunker (RP 2)

X4
&
6&
SR
Fo°
&
The Geobor drillholes produced high qualit@%@ﬁ\é recovery in the variably weathered upper
bedrock. Prominent clay, sand and gravel igfilldvas noted in a number of the drillholes and there is
clear evidence that the bedrock has bg\eﬁ g&%jected to karst weathering / alteration. It should be
noted that the siliceous limestone is moreFesistant to solution weathering (as opposed to the more
calcareous fine grained limestone w. is much more susceptible) and this may ‘mask’ the true
rock mass quality. There is goodn@s\ason to suspect that a paleokarst system could be present at
the site and this will be discug further in Section 5.

Discontinuities are generally rough and undulose while apertures appear to have widths of around
1 to 2mm. Dips mostly vary between sub-horizontal and 45° and surfaces show iron staining or
discolouration. There is also evidence of clay smearing or infill along discontinuity surfaces.
Discontinuity spacings are principally close (60 to 200mm) and medium (200 to 600mm) spaced
though GC 3 shows very closely spaced (20 to 60mm) discontinuities, with much of the core more
akin to a coarse angular gravel.

Point load strength index (PLSI) tests were carried out on a number of core samples and results
are presented in Appendix 5 of the factual report. Inspection of the data sheets shows Issy values
of between 2.78 and 11.2 MPa with a mean value of 6.6 MPa. The compressive strength of the
rock (qc) can be established using a correlation suggested by Goodman where qc = 18 to 24 x Issq.
Using a correlation value of 20, the point load test data shows the limestone to be predominantly
strong (i.e. 50 to 100 MPa) to locally very strong (100 to 200 MPa).

Unconfined compressive strength (UCS) tests were also undertaken on selected rock cores and
produced values of 27, 72, 35, 38, 39, 36, 54 and 59 MPa respectively. The UCS test data classes
the limestone as moderately strong to locally strong and this is clearly at variance with the PLSI
data. It is thought that the core samples failed prematurely during UCS testing (failure along

12
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incipient discontinuities as the principal stress was applied) and hence does not truly reflect the
inherent strength of the limestone bedrock.

Table 2 - Summary Details of Rotary Drillholes

Rotary Total Rockhead Rock Quality Characteristics
Hole Depth (m bgl)
(m bgl)
GC 1 12.00 6.60m Strong to very strong (where intact) and locally
(23.5m OD) moderately strong, fresh to slightly weathered
LIMESTONE. Very closely fractured from 6.60 to
¢8.7m. Dry.
GC2 15.10 5.30 Strong to very strong (where intact) and locally
(24.70m OD) | moderately strong, fresh to locally slightly weathered
LIMESTONE. Dry.
GC3 11.80 8.00 Strong to moderately strong, slightly to locally
(22.14m OD) | moderately WeathergngIMESTONE. Dry. Prominent
infill with sand, grdvel & clay throughout, indicative of
karst weathering’ alteration.
v
N
GC4 12.15 7.15 %&Ong\ to very strong (where intact) and locally
(23.12m OD) C«%of%‘rately strong, fresh to locally slightly weathered
@o\\gb ESTONE. Locally highly fractured (8.60 to 9.80m).
&S Dry.
NS
SO
K
GC5 12.20 @0 Strong to moderately strong, fresh to slightly weathered
O@é‘zsm OD) | LIMESTONE. Dry.
GC6 13.50 8.25 Strong to moderately strong, fresh to locally slightly
(22.02m OD) | weathered LIMESTONE. Highly fractured with very
prominent clay, sand, gravel infill, indicative of karst
weathering / alteration. Dry.
RP 1 10.50 6.40 Strong to very strong (where intact), fresh to locally
(23.54m OD) | slightly weathered LIMESTONE. Cavity noted by driller
from 8.70 to 8.90m, indicative of karst weathering /
alteration. Dry.
RP 2 10.50 570 Strong to very strong (where intact) and locally
(24.33m OD) | moderately strong, fresh to locally slightly weathered
LIMESTONE. Dry.
RP 5 10.50 6.70 Moderately strong (where intact) to moderately weak,
(23.48m OD) | moderately to locally highly weathered LIMESTONE.
Becoming strong to moderately strong from ¢8.60m,

13
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upper bedrock zone highly weathered / non-intact (6.70
to ¢8.60m). Dry.

4.4 Groundwater

Groundwater was not encountered in any of the nine IGSL rotary core drilholes. It is highlighted that
loss of water flush was observed during drilling and this is characteristic of karst bedrock. It is noted
that standpipes were not installed in the rotary drillholes to establish equilibrium groundwater levels.

14
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5. DISCUSSION & RECOMMENDATIONS
5.1 General
It is understood that a waste to energy facility will be constructed at this site. In light of this and the
geotechnical / geophysical findings, the following ground engineering issues are developed and
discussed:

* Bearing capacity

* Foundations & floor slabs

* Excavatability

» Earthworks & modification of glacial soils

*  Groundwater

*  Slopes & ground retention

* Karst weathering & geotechnical risk management
5.2 Bearing Capacity
The strength and relative density of the soils has been discusse%.previously in Section 4.2. The
upper glacial till is principally firm and firm / stiff in consistency, while the lower fill is typically stiff to
locally very stiff. The weathering and strength of the limestdne bedrock has been discussed in

Section 4.3 and on foot of the strengths establishe ‘d@e laboratory testing, safe bearing and
recommended allowable capacities (as defined in O&ﬁcgbﬂ 2.2.8 of Tomlinson, 7t Ed) are presented

in Table 2. KL
O
'\OQ ‘3‘\

Table 2 - Summary Details of Safe Beg&*@@apacities

N

O

Stratum Charq&ﬁQristic Strength Assumed Safe Recommended
‘Relative Density Bearing Allowable Bearing
& Range Capacity Capacity*
oX (kN/m?) (kN/m?)
Upper till - firm and firm / stiff 75 to 100 kN/m? 175 to0 225 200

brown and grey brown sandy
gravelly CLAY / SILT (N-
Values of 15 to 20)

Lower till - stiff and very stiff | 125 to 150 kN/m? 250 to 300 275
sandy very gravelly CLAY /
SILT with cobbles (N-Values
of 20 or greater)

Variably weathered (slightly to Moderately strong 1250 to 1500 1250
moderately weathered) upper to strong
LIMESTONE

* Recommended allowable bearing pressures presented are proposed to limit differential settlement

15
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The upper glacial till is typically firm / stiff and should provide an allowable bearing capacity of 200
kN/m2. The Geobor cores and associated laboratory testing indicates the lower till to be stiff / very
stiff and this should safely support loads of the order of 250 kN/m2. 1t is highlighted that the low
plasticity glacial till will be particularly susceptible or sensitive to small increases in moisture
content and should be protected without delay to avoid degradation.

An allowable bearing capacity of 1250 kN/m?2 is suggested for pad or spread foundations located
on the upper variably weathered limestone bedrock. Should foundations be located on the slightly
weathered / fresh strong or very strong limestone, then an allowable bearing capacity of 1750 to
2000 kN/m2 could be adopted.

5.3 Foundations

It is understood that the waste to energy facility building will be on two levels (34.00 & 30.50m OD)
while the bunker will have a formation level of 22.60m OD. Building column loads are typically of
the order of 500 KN, though equipment loads vary greatly, with the heavier structures having loads
of 2000 kN and in some areas up to 3900 kN (furnace boiler). The reception hall building is
expected to have column loads of approximately 350 kN while the ash (slag) storage building will
have column loads of ¢500 kN.

In light of these loads and the geotechnical findings, foundation solutions for the principal
structures are suggested in Table 3. This is to provide guidance to the designer and he must
consider all of the relevant geotechnical data and impact of differegglal settlement with regard to the

foundation design for the structure. é\’“
&
Table 3 - Suggested Foundation Solutions 0&\\3@
AN
Structure Column Loads\\é\ ?3} loor Slab Proposed
& O\é Loads Foundation Solution
S
N
O
Reception Hall 35Q§J§N Axle loads 13t | Pads / strip footings founded on
Gﬁ‘)\\ Truck load 30t stabilized fill or imported
QOQ granular fill with ground bearing
floor slabs
Waste / Ash 1600 kN/m along 100kN/m? Raft founded on upper limestone
Bunker retaining wall on bunker slab | bedrock (remove glacial till &

replace with lean mix concrete)

Furnace Boiler + 500kN along 20 kN/m? Piles
building perimeter
Equipment 1500 to
3900 kN
Turbine Area +500 kN along 20 kN/m? Piles

building perimeter
Equipment loads
2000 to 3500 kN

16

EPA Export 15-09-2014:23:36:00



Meath Waste Management Facility, Duleek Geotechnical Interpretative Report

Slag Storage +500 kN building 20 kN/m? Pads & strip footings*
loads

Lab Area +500 kN building 20 kN/m? Piles
loads
Equipment 800 to
3500 kN

** refer to text

Reception Hall / Building

It is understood that the reception hall / building will have a floor level of 34.00m and with ground
levels at ¢30.0m, this will entail approximately 3.5 to 4m of engineering fill. Either modified glacial
till (use of lime or cement to increase strength / stiffness) or imported granular fill (6F1 / 6F2
capping or 6N) could be used to achieve the platform level. If modified glacial till is selected, it
should be placed in layers not exceeding 300mm and high quality compaction should be attained
using either smooth drum or sheepsfoot rollers having a minimum mass per metre width of roll of
not less than 5400kg. Modified / stabilized glacial till should be compacted to achieve a minimum
of 95% of Proctor optimum (as determined by the 2.5kg rammer method) or air voids not exceeding
5%. Geotechnical testing should form an integral part of the modification works, with plate tests to
derive CBR values and modulus of sub-grade reaction (Ks) valueg@.

&
Waste Ash Bunker ‘ AO&
Formation level for the waste ash bunker will be g@@@m OD and this will involve removing
approximately 8m of glacial il and Iimestoneoogffgéorotary core drilholes (BLP/IGSL) have
established rockhead at elevations of 23 to 24, at the northern section and 24.9m OD at the
south / southeast corner. Based on this, it is*expected that the waste bunker foundations will be
located on the upper limestone bedrocl @é\drock topography map will be produced by Apex
Geoservices afer completion of the é‘aﬁq@%nal site works on 31/3/09). Given the variability in
weathering and irregular rockheade{)QﬁIe, provision should be made for excavating pockets or
zones of moderately to highly wéathered limestone and replacing with lean mix concrete. It
appears from the two phase&gﬁ geotechnical investigations that cavities are present in the
limestone at Carranstown (@B?e adjacent Irish Cement Platin Works site is known to contain
prominent karst features) and these should be a key consideration during the construction works at
Indaver.

Both the BLP and IGSL geotechnical investigations encountered cavities within the upper
limestone bedrock. RP 1 identified a cavity between 8.70 and 8.90m while RC 7 encountered a
cavity between 8.50 and 9.90m. It is strongly advised that the bedrock formation material at the
waste bunker be closely inspected by an experienced geotechnical engineer. In addition, provision
shoud be made for geophysical surveying (ground probing radar & resistivity profiling methods) to
be carried out when excavation works are complete. A reinforced concrete raft foundation is
advised for the bunker, and should be designed to deal with a potential open void or cavity span of
atleast 1m.

Furnace Boiler

With equipment loads of 1500 to 3900 kN at the furnace boiler, it is advised that piles are utilized.
The expectation is that bored piles would be used and formed by odex / symmetrix methods,
extending through the superficial deposits and into the limestone bedrock. The rotary core
drillholes undertaken at this area (GC 1, GC 5 & RP 5) encountered rockhead at elevations of 23.5
to 24.3m OD. The aforementioned drillholes showed significant variations in rock mass quality (i.e.
weathering and strength) and this has to be considered in pile design. RP 5 showed a distinctive
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highly weathered profile from 23.5 to 21.5m OD. On the evidence of the rotary holes (particularly
RP 5) pile lengths are expected to vary considerably, with load capacity dependant on variation in
strengths and alteration due to karst weathering.

For preliminary foundation design purposes, it would be reasonable to assume that 600mm
diameter piles, founded in the limestone bedrock, would provide a safe working load of the order of
1500kN. Therefore, pile groups of 3 or 4 could be designed to accommodate equipment loads of
4000 to 5000 kN. The piles should achieve adequate socket depths and rely largely on skin friction
developed within the glacial till and limestone bedrock. If end bearing is to be relied upon, then
core drilling should be carried out to validate rock quality below the pile toe. In view of the variably
weathered nature of the karst altered limestone bedrock, the emphasis should be on reducing pile
capacity and ensuring that the pile group can safely accommodate the column loads. It is expected
that bored piles would have a minimum socket depth of 2.5 to 3m but this will be governed by the
actual weathering profile and degree of intactness of the limestone bedrock at each pile group
location.

Turbine Area

The ground conditions at the turbine area comprise stiff glacial till underlain by strong and very
strong limestone bedrock (at an elevation of approximately 21.3m OD based on RC 2 BLP/GI
Report). Again, equipment loads are considerable at the turbine area (up to 3500 kN), hence piles
are recommended. It is expected that the piles for this structure will extend into the limestone
bedrock (to provide an adequate socket). There was no evidenceégf cavities or voids in RC 2 and
total core recovery (TCR) was fair to good. The limestone appe@ré to be largely intact (though non-
intact zone was present from 19 to 18.2m OD) and shoul(;%é?/ide a competent founding medium.

Again, 600 or 900mm diameter bored piles are expec@?);t e used and extend sufficiently into the
intact or competent limestone. & 5;\0

\QO &

NI
Slag Storage Building ,OQQ <

Building column loads at the slag stora Ui %g are estimated at +500 kN. GC 1 and GC 4 are
most relevant to this area (note an abset @\of geotechnical information at the northern portion) and
showed the glacial till materials to ke anerally stiff or upperbound medium dense. It is expected
that pad and strip footing foundatigﬁs will be utilized at this area and should be sized using an
allowable bearing capacity of 20§§<N/m2. The real concern with utilizing pads at this building is the
potential for differential settle@jﬁnt and the impact this would have on the structure.

In karst altered terrain, the strength / stiffness of glacial till soils can be highly variable (due to
migration into voided zones) and this should be considered. Before foundations are finalized for
the slag storage building, a programme of dynamic probing should be considered (grid of 5 x 5m)
to evaluate the strength of the upper soils (i.e. within 3 to 4m of existing ground level). This data
should be subsequently reviewed with the small strain stiffness geophysical data (Gmax profiles).

5.4 Floor Slabs

Anticipated floor slab loadings are presented in Table 2 and are generally of the order of 20 kN/m2.
Ground bearing floor slabs are expected to be suitable for the reception hall, slag storage,
administration and laboratory buildings. Ground bearing floor slabs should not be located on made
ground / fill material. This is due to its inherent variability and likely poor compaction (or no
compaction), hence total and differential settlement would be a real concern. Made ground / fill
materials should be removed and replaced with suitable approved engineering fill (i.e. imported
granular fill or stabilized glacial till).

Given the silt dominant nature of the glacial till and proposed floor slabs loadings of 20 kN/m? a
minimum granular layer thickness (6F1 / 6F2) of 500 mm is recommended. However, where floor
slab loading are > 20 kN/m2 an enhanced modulus granular layer should be considered. A granular
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layer thickness of 600 to 800mm should be considered where modulus of sub-grade reaction
values (Ks) are < 20 MPa/m or CBR < 1%.

If imported limestone / mudstone derived granular fill is used under floor slabs or structures, then it
should have a minimum Ten Per Cent Fines Value of 130 kN and minimum CBR value of 15%
(derived using plate bearing plate method). From a chemical and pyrite degradation aspect,
granular fill material should have a maximum equivalent pyrite content of < 1% (i.e. low to medium
swelling potential in accordance with CTQ-M200), maximum total sulphur content of 1.0% (or <
0.4% if pyrrhotite is suspected) and maximum acid soluble sulphate of 0.2% in accordance with IS
EN 13242:2002.

If pyrite is present in granular fill, this may lead to problems with oxidation, weathering and
adverse reaction with carbonate minerals. Potentially expansive fill materials should not be used
under structures. Imported granular fill material (e.g. capping or sub-base) should be thoroughly
checked for total sulphur and soluble sulphates (SQO4). Thin section petrographic analysis should
also be carried out to determine mineralogical composition, particularly for the presence of pyrite
in the rock matrix (especially more reactive fine grained or framboidal pyrite).

5.5 Excavatability

The key factors which govern or control excavation methods in glacial till / boulder clay and hence
production rates are the strength of the matrix and frequency or predominance of boulders. On
the basis of the SPT Values and strength descriptors on the logs, excavation of the glacial till is
expected to be efficiently carried out using 20t tracked excavators,,.

N<
The three key factors, which govern or control excavation m‘ﬂ%\ods and hence production rates in
bedrock are: O&\\;é\
F xS
 compressive strength of the rock Q‘§QZ§
RO
» discontinuity / bed spacings &é’\\ O@‘\é
S5

. , I ,
* orientation and tightness okfo?é iscontinuities or bedding

S\
A number of methods are avag@)ole to assess the excavatability characteristics of the limestone
bedrock, including the Pettifér & Fookes chart, Weaver rating chart etc. On the basis of the
mechanical indices (SCR/RQD), discontinuity characteristics and strengths established by the
point load tests, heavy digging and hydraulic breaking (6 or 8t breakers mounted on 50t
excavators) is anticipated to efficiently loosen or fracture the upper bedrock. The strong / very
strong siliceous or fossiliferous limestone bedrock will be more onerous to loosen and this should
be considered by civil engineering contractors.

Trench excavations in the strong / very strong limestone bedrock will be very onerous (due to the
lack of a free face) and the siliceous limestone will tend to reduce to a powder. It is highlighted
that the Pettifer & Fookes excavatability chart (nomogram) tends to be very optimistic for indurated
Irish bedrock deposits, particularly strong / very strong materials. It provides no information on
production rates and serves only as a guide in assessing possible excavation methods
digging/ripping/hydraulic breaking/blasting).

5.6 Earthworks & Modification of Glacial Soils

In view of the variability of the glacial till soils and concerns regarding their re-use potential, a
programme of laboratory modification / stabilization testing was carried out by IGSL. Moisture
Condition Value (MCV) and California Bearing Ratio (CBR) tests were undertaken on samples of
the glacial till recovered from the bunker footprint and stockpiles constructed by Sisk. This focused
on two modes of testing following the addition of calcium oxide (supplied by White Rhino,
Clogrennane) or OPC to the glacial till. MCV’s were carried out after a period of circa 3 hours and
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CBR tests following curing for periods of 1, 3 and 14 days respectively. The CBR and MCV tests
were performed on unsoaked samples, where the material was allowed to cure at a laboratory
temperature of 16 to 18°C.

Inspection of the laboratory test data in the factual report shows MCV's increased significantly
after lime or cement binder was added. The MCV’s were undertaken after mixing and curing for 3
hours. In the majority of cases, the MCV's increased to +7 with the material from the bunker
footprint (TP 1A & 1B) performing best. The samples from the stockpiles were considerably wetter
and the MCV’s on these samples increased modestly after adding 1 or 2% calcium oxide. With
regard to the CBR test data, the glacial till material showed a good exothermic reaction with
calcium oxide, particularly the samples from the bunker (TP 1A & 1B), which produced high CBR
values. The CBR values from the stockpile samples were considerably lower and more erratic,
even with 2% binder.

It is concluded from the modification / stabilization laboratory trial testing that the glacial till has the
capacity to produce a good quality engineering fill, following the addition of 1 to 2% calcium oxide
or OPC. ltis expected that a minimum CBR value of 5% will be required for bulk engineering fill
(after curing for a period of 7 days) under structures and floor slabs. In view of the laboratory CBR
values obtained from the stockpiles, provision should be made for at least 2% binder. Given the
composition and variability of the glacial till, a combination of lime and cement (e.g. 2% lime with
1% cement) should be considered for the variable stockpiled material. Field trials are advised
during the early stages of the modification / stabilization \ggrks to determine dosage or
consumption quantities to achieve an MCV of 8 to 14 and mingnhm CBR value of 5% or modulus
of sub-grade reaction (Ks) value of 40 MPa/m. &

5.7 Pavement
Capping material (6F1 / 6F2) is used to protg%?\t}‘re sub-grade and the sub-base material and
increase the stiffness modulus and streng\\tg\g e formation. In accordance with DMRB Design
Guidance for Road Pavement (HD 25) 0@\\/\ler-end equilibrium CBR values should be used to
determine appropriate capping layer<thigkness. Remoulded CBR values were carried out by
BLP/GII on the soils at depths fr(ﬁ«?@% to 3.50m and values range from 1.0 to 18%. Taking a
characteristic lower end CBR valugﬁ? around 2%, a capping layer thickness of the order of 400 to
450mm is recommended. &%
&

Provision should be made for additional CBR tests to be carried out during the earthworks phase
at the principal access roads and pavement formations (i.e. preferably plate bearing tests to derive
CBR values). It is expected that this would be undertaken during the early earthworks phase to
confirm design CBR value and validate appropriate capping layer thickness. A geotextile fabric
(PB 120 or similar) should be used for separation at roads, car park and general pavement areas.

5.8 Groundwater

As set out in Section 4.4, groundwater was not encountered in any of the IGSL rotary drillholes.
Groundwater was locally intercepted in the BLP/GII trial pits (i.e. 1.9 to 3.5m bgl). These levels
are unlikely to reflect long term equilibrium water conditions but should be considered in terms of
ingress during excavation works. Packer tests were not carried out to evaluate the permeability or
water-tightnes of the bedrock. However, on the evidence of the discontinuity spacings and fracture
state of the cores, the bedrock would be expected to be of medium permeability (i.e. Lugeon
Values of 5 to 20).

In light of the BLP/GII borehole and trial pit findings, provision should be made for sump pumping
in excavations. It is possible that some groundwater pumping may be required at the bunker and
other deeper foundations areas (chambers or waste sump tanks etc). Perimeter drains and sumps
should be carefully located and constructed, to ensure that groundwater is efficiently removed
from excavations and trenches.
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5.9 Slopes

On the basis of the strength of the material from the SPT's,and Gebor cores and groundwater
conditions, a slope batter of 33° (1V:1.5H) is suggested for temporary excacations in the firm / stiff
glacial till. Temporary slope protection measures should be installed to prevent the risk of spalling.
To mitigate against cobbles, boulders or loose blocks / clods spalling, either galvanised mesh or a
geogrid (Tensar SS 30 or similar) should be fixed against the crest, mid-point and toe of the batter.
This is normally carried out with upturned reinforcing bars or a bulb of concrete at the toe.

Temporary slopes should be regularly inspected during the course of any excavation works by an
experienced geotechnical engineer. The purpose of this is to evaluate unfavourable or potentially
unstable ground conditions, general slope behaviour and groundwater. The slope batters should
be inspected daily by an experienced site engineer. If there are concerns with instability, then
advice should be sought from a suitably experienced geotechnical engineer.

5.10 Ground Retention

With an excavation depth of the order of 7m required for the bunker, ground retention is expected
to be used. Considering the prevailing ground and groundwater conditions at the bunker footprint,
it is believed that either a contiguous bored piled wall or king post wall is most appropriate, Given
the space constraints within the excavation (19m wide), a cantilever contiguous bored piled
(600mm diameter) wall or unpropped king post wall would be preferred. With groundwater largely
absent in the boreholes / drillholes, king posts could be constructed with universal columns at 5m
centres and utilizing precast concrete panels. &

o

To progress through the strong limestone bedrock and at %ts?the required embedment depths for
either solution, robust bored piling methods will be n gary. The use of CFA piling techniques is
not recommended, as this system is not expectedgf@ éggnetrate through strong limestone bedrock.
Odex / symmetrix or down the hole hammer m@ﬁ@&d@ are considered most suitable.
0 <

Geotechnical instrumentation should fo @k{é‘z}\/ part of the ground retention works. Inclinometers
(minimum of 2 No.) should be msta%@&@neasure lateral wall deflections. The actual deflections
should be compared with the pred%t%cﬁvalues and ensure that they do not exceed threshold limits
agreed with the Engineer. \5\

5.11 Karst Weathering QOQ

Karst subsidence is a function of groundwater movement and hydrogeological changes in surface
water. Groundwater play a key role in the formation of subsidence sinkholes. A subsidence
sinkhole was defined by Waltham (1989) as a ‘failure of soil or weak rock into underlying
cavernous limestone’. Newton & Waltham (1989) identified sinkholes into two types: firstly those
resulting from water level decline and secondly, those resulting from diversion or impoundment of
surface drainage.

Temporary lowering of the water table down to bedrock level is known to be a significant
contributory factor in sinkhole development. It is also well established, that periods of dry weather
followed by very heavy prolonged rainfall can trigger subsidence. Similarly, stripping of topsoil or
vegetation increases the rate of infiltration of surface water and redirection of run-off can cause
preferential flow and initiate subsidence. Subsidence sinkholes can develop very quickly following
heavy rainfall and earthworks stripping.

As noted in Section 4.3, there is evidence of solution weathering or karstification in the limestone
bedrock at this site. Karstification is known to occur in the Duleek / Carranstown area and the
Platin Formation is known to be very susceptible to karst weathering. Considering all of this, the
potential or likelihood for karst subsidence features to occur should be strongly considered in both
foundation and drainage design. The site development earthworks (completed in January 2009)
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have produced a platform level of 30m OD. Surface water was present during the course of the
rotary drilling works (early to mid February) but there was no evidence of sinkholes or
depressions. It is noted that significant water flush loss during drilling was recorded by the driller
and this suggests fissures or voids in the limestone bedrock.

A number of measures can be taken to minimise the risk associated with excavation works and
foundations. Surface water should be carefully managed and controlled, so as to avoid
indiscriminate run-off or dissipation into the formation soils. The civil engineering contractor should
be aware of the risks associated with this particular site and provide tool box talks to engineering
staff and site operatives. Bunds or swales should be constructed to control surface water run-off
and discharge to attenuation ponds.

The groundwater levels in the BLP/GII standpipes should be monitored during the course of the
excavation works for the bunker and should groundwater levels drop below equilibrium levels, this
should be a cause for concern, as significant lowering of the groundwater table (as noted
previously) can trigger or initiate subsidence sinkholes. Piling contractors should also be made
aware of the potential issues with ground engineering works in karst altered limestone. Earthwork
and piling contractors should evaluate the risk of ground hazards and address in method
statements. As regards foundations located on the limestone bedrock (i.e. waste bunker), the
recommendations outlined in Section 5.3 should be considered and implemented.

5.12 Geotechnical Risk Management .
Reference should be made to the ICE / DETR ‘Managin%‘éotechnioal Risk’ report which
addresses the principles of managing geotechnical risk, stéps in risk management, undertaking
risk analysis and setting up a risk register with desighess, contractors and of course the client.
Given the scale of the main structures and troxg? that karst limestone is present, a risk
assessment is suggested. Geotechnical risk rg@‘h@&'g‘ement provides a means of:
RS
* |dentifying potential geotechni%ﬁé@ound related hazards
NS
* Reducing the uncertaintyéf) Stechnical or ground related hazards
©
O
* Evaluating the vuIn@a\bility of construction activities (particularly foundations &
earthworks) to the ggbtechnical risks

* Producing robust geotechnical designs with back-up plans in the event that unforeseen
conditions arise

A key part of geotechnical risk management is the setting up of a risk register or risk management
log. The risk register provides a means of recording potential uncertainties or hazards before and
during construction. The type of risk can be identified, consequences established and the risk
classed accordingly (low, medium, high or very high). A risk management register is strongly
recommended for this project and both the designer and contractor should identify particular
geotechnical risks or hazards pertaining to the main structures.

Examples of a risk register are presented in Appendix A of the aforementioned ICE / DETR report
and a sample version is presented in Table 5. This presents an outline of the key geotechnical
risks for four key areas at the site. The design strategy or risk control measures (RCM) must be
adequately robust to deal with uncertainties identified by the geotechnical investigations and
requirements of the client.

The risk register should be reviewed and updated as design and construction progresses. This
can be used to re-assess risk and re-rank the key risks accordingly. On-going assessment is
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particularly important in karst affected sites, where subsidence features can develop randomly and
without warning.

Table 5 - Sample of Geotechnical Risk Register / Log for Indaver Carranstown Project

Structure

Key Risks

Probability
(1,2,3)

Impact
(1.2,3)

Risk
Class
(LM,H.C)

Design
Strategy

Reception
Hall

Ability of modification / stabilization
works to achieve target strength /
stiffness.

Differential settlement of pad or
strip footing foundations.

Elevated sulphates in modified
glacial till.

Waste
Bunker

Rock excavatibility.

Ability of contiguous bored piles or
kihg posts to attain design
embedment depth.

&
Potential for subsidence (vo@é&e&’
cavities) to  develop ;O r
foundations or void migratens®

%

Turbine &
Auxillaries

KN
. . <<vo®\
Differential settlgﬁent between
pads. N
&

. ey .

Piles failing” to achieve adequate
embedment or socket depth in
limestone bedrock.

Possibility of void migration under
turbine and auxillary structures.

Slag
Storage

Differential ~ settlement between

pads.

Stiffness of formation soils to
accommodate floor slab loads.

Possibility of void migration under
slag storage.

Probability (1=Low, 2=Medium, 3= High)
Risk Class (Low, Medium, High, Critical)
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Monitoring Well Log | Mw1
Sheet 1/ 1
AWN Project Ref: 14/1708 Client: Indaver Drill date: 29/05/2014
Ground Level (mAOD):
Grid Reference: Location:  Carranstown, Co. Meath Logged/ Checked By: JN/ PG
Field check: Site drawings v U/G services v O/H cables CATscan V¥  Contamination  (N/A)
Depth . . .
SUBSURFACE PROFILE bal Lithology Fracture Index/ Water ingress/ Casing
(mbg) summary
Ground surface 0.00 Depth/ details  Casing Notes
Topsoil 0.10 Concrete % g Flush Cover
(Firm) Light grey brown mottled orange gravelly CLAY with *— Bentonite
occasional sub-angular cobbles ‘
Detail: 0.60m (Damp) slight water ingress
Solid
riser
1.90
(Firm) Grey brown sandy CLAY with occasional sub-angular Slotted
2.20 O& screen
Dark brown sandy GRAVEL with occasional sub-angular og? <
cobbles QO . \@b
N Ny
. QQQ@\\ Gravel
QS’\\ §° T pack
NS
SN
N
\0
S 3.50 L
(Hard) Brown slightly gravelly sandy SILT/ CLAY wio@ccasional - « | Driller spl|
angular cobbles N o 3.5-3.9
C 3.90 -
End of Borehole 3.90mbg! End cap
Drill Method: Percussive (Dando Terrier Rig) Hole Diameter: From: 0.00 to: 3.90 150 mm
Hole Diameter: -
Top of Casing (MAOD):
Casing Length (m): 3.90 : 0.60
g gth (m) Water Strikes (mbgl):
Driller: Causeway Drilling Geotech Ltd. Static Water Level (mbgl):
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Monitoring Well Log

| Mw2

1/ 1

Sheet

AWN Project Ref: 14/1708 Client: Indaver Drill date: 29/05/2014
Ground Level (mAOD):
Grid Reference: Location:  Carranstown, Co. Meath Logged/ Checked By: JN/ PG
Field check: Site drawings v U/G services O/H cables CATscan ¥  Contamination  (N/A)
Depth . ) .
SUBSURFACE PROFILE bal Lithology Fracture Index/ Water ingress/ Casing
(mbgl) summary
Ground surface 0.00 Depth/ details  Casing Notes
Topsoil 0.10 ; Flush Cover
Brown slightly sandy gravelly SILT with occasional to some Concrete Bentonite
angular cobbles seal
0.50
(Firm) Dark grey gravelly CLAY 0.50
0.70
(Firm) Brown silty slightly gravelly CLAY. Gravel is sub-angular.
E-'—"! Slotted
1.30 E)j/screen
(Soft - firm) Grey brown slightly sandy gravelly SILT/ CLAY with - :| Diriller spl
occasional sub-angular cobbles and boulders .
L
S spl 1.8
S A -
o? <O .-
&
N Ny
Q
'\Oc ‘3‘\
X
& o
RN ¥ 300 3.00
\ 2 -
Lt
; &Q 3.40
Brown red silty SAND (damp) &
3
Detail: 4.20m borehole collapsing @)
spl 4.0
4.20
(Stiff) Grey sandy gravelly CLAY
4.40
End of Borehole 4.40mbgl

Drill Method: Percussive (Dando Terrier Rig)

Hole Diameter:

From: 0.00 to: 4.40 150 mm

Hole Diameter:

Top of Casing (MAOD):

Casing Length (m): 4.20

Driller: Causeway Drilling Geotech Ltd.

Water Strikes (mbgl):

Static Water Level (mbgl):

3.00
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Monitoring Well Log [ MW3 (A)
Sheet 1/ 1
AWN Project Ref: 14/1708 Client: Indaver Drill date: 29/05/2014
Ground Level (mAOD):
Grid Reference: Location:  Carranstown, Co. Meath Logged/ Checked By: JN/ PG
Field check: Site drawings v U/G services V O/H cables CATscan V¥  Contamination  (N/A)
Depth . ) .
SUBSURFACE PROFILE bal Lithology Fracture Index/ Water ingress/ Casing
(mbg) summary
Ground surface 0.00 _ Depth/ details  Casing Notes
Greg brown slightly sandy gravelly CLAY occasional angular
cobbles a
=
Detail: occasional pockets of black CLAY (no odour) 2
©
s
2
°
2
3
1.20 8
(Firm) Brown sandy CLAY with rare sub-angular gravel o
2
[}
5]
@
=
8
- B . 2.00 ©
(Soft - firm) Grey brown gravelly CLAY with occasional sub- =
angular cobbles and occasional boulders & !
Detail: Obstruction on boulder at 2.20 mbgl| og?@b 5
(20% core recovery from 2.0 - 2.6) & O & z
q3<
Ol
End of Borehole 2.60mbgl & &
KO
NS
SN
N
\0
#
N
QO
Drill Method: Percussive (Dando Terrier Rig) Hole Diameter: From: 0.00 to: 2.60 150 mm
Hole Diameter: -
Top of Casing (MAOD):
Casing Length (m): - .
g gth (m) Water Strikes (mbgl):
Driller: Causeway Drilling Geotech Ltd. Static Water Level (mbgl):

EPA Export 15-09-2014:23:36:00



Monitoring Well Log  [MW3 (B)

Sheet 1/ 1

AWN Project Ref: 14/1708 Client: Indaver

Ground Level (mAOD):

Grid Reference: Location: Carranstown, Co. Meath

Drill date: 30/05/2014

Logged/ Checked By: JN/ PG

Field check: Site drawings v U/G services v O/H cables

ion v (N/A)

SUBSURFACE PROFILE

Ground surface

Fracture Index/ Water ingress/ Casing

CATscan VY  Contaminat
Depth
(mt? l Lithology
g summary
0.00

Depth/ details Casing Notes

Grey brown slightly sandy gravelly CLAY some angular cobbles

1.20

(Firm) Brown sandy CLAY with occasional sub-angular gravel

Detail: Obstruction on boulder at 1.7 mbgl

1.70

End of Borehole 1.70mbgl

No Installation; Borehole
backfilled with arisings

Drill Method: Percussive (Dando Terrier Rig)

Hole Diameter:

From: 0.00 to: 1.70 150 mm

Hole Diameter:

Top of Casing (MAOD):

Casing Length (m): -

Water Strikes (mbgl):

Driller: Causeway Drilling Geotech Ltd.

Static Water Level (mbgl):

EPA Export 15-09-2014:23:36:00



Monitoring Well Log | Mw4
Sheet 1/ 1
AWN Project Ref: 14/1708 Client: Indaver Drill date: 30/05/2014
Ground Level (MAOD):
Grid Reference: Location:  Carranstown, Co. Meath Logged/ Checked By: JN/ PG
Field check: Site drawingsv  U/G servicesV  O/H cables v CATscanV  Contamination v (N/A)
Depth . . )
SUBSURFACE PROFILE (mbgl) Lithology Fracture Index/ Water ingress/ Casing
9 summary
Ground surtace 0.00 Depth/ details Casing Notes
i Flush C
Topsoil 0.20 s Concrete ush Lover
MADE GROUND (gravel subbase) >
ok :L":’ Bentonite
(Stiff) Orange brown silty CLAY with pockets of black clay (no 0.50 :E seal
odour) e
ah
[
i
: 1.20 te 11 Solid
(Soft) Orange brown sandy CLAY occasional sub-angular gravel T ._-,::_ -r riser
PR IEH: .|IE
v.J spll8 :i::: :E
. . ; . 1.80 =iy =i
Detail: 2.00m (Damp) slight water ingress T [N e—C1 L
L1V 200 o —r
\gf' E'l 'E
i |_:_'| :'._:_
2.30 & s
(Very stiff) Brown grey SILT/ CLAY with rare fine sand - .%. :::é
&Y @ i
QO d =y [T
EAN P Gravel
& 1 (17
0‘9&\? S Pack
OQQ ) i
§$Q® spl 3.0 :E:: _::E
S o e
\&9&\\ H—
S \\Q) ) i
% N =i
QO 1) mlim
S =
é’\\ ) sja __Slotted
. )
N Driller spl i screen
X P .EE
)
|:_'|
)
|:_'|
480 G
5.00 Simaiis T Endcap
End of Borehole 5.00mbgl
Drill Method: Percussive (Dando Terrier Rig) Hole Diameter: From: 0.00 to: 5.00 150 mm
Hole Diameter: -
Top of Casing (MAOD):
Casing Length (m): 5.00 . 2.00
g gth (m) Water Strikes (mbgl):
Driller: Causeway Drilling Geotech Ltd Static Water Level (mbgl):

EPA Export 15-09-2014:23:36:00
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TH/PG/14/6706/S/R/01 AWN Consulting Limited

Appendix B

Permeability Tests
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TH/14/7108/S/R/01 AWN Consulting Limited

Appendix C
Soil Trial Pit Sampling Results 2000
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Table 9.2: Soil Analytical Results - VOCs (28/4/00)

Dutch MACs

Trace Organics (VOCs) TP1 TP2 TP3 TP4 TP5 TP6 TP7 S-Value |-Value
Dichloroflucromethane Lg/kg <1 <1 <1 <1 <1 <1 <1 - -
Chloromethane ug/kg <1 <1 <1 <1 <1 <1 <1 - -

uglkg <1 <1 <1 <1 <1 <1 <1 - 100
Bromomethane Lg/kg <1 <1 <1 <1 <1 <1 <1 - -
Chloroethane ug/kg <1 <1 <1 <1 <1 <1 <1 - -
Trichlorofluoromethane ug/kg <1 <1 <1 <1 <1 <1 <1 - -
trans-1,2-Di Lg/kg <1 <1 <1 <1 <1 <1 <1 - -
Dichloromethane Lg/kg <1 <1 <1 <1 <1 <1 <1 - 20,000
1,1 Dichloroethene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
1,1 Dichloroethane ug/kg <1 <1 <1 <1 <1 <1 <1 - -
cis-1,2-Dichloroethene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
Bromochloromethane ug/kg <1 <1 <1 <1 <1 <1 <1 - -
Chlarofarm ugkg <1 <1 <1 <1 <1 <1 <1 - -
2,2-Dichloropropane uglkg <1 <1 <1 <1 <1 <1 <1 - -
1,2-Dichloroethane ug/kg <1 <1 <1 <1 <1 <1 <1 - 4,000
1,1,1-Trichloroethane ug/kg <1 <1 <1 <1 <1 <1 <1 - -
1,1-Dichloropropene ugrkg <1 <1 <1 <1 <1 <1 <1 - -

ug/kg <1 <1 <1 <1 <1 <1 <1 50 1,000
Carbontetrachloride ug/kg <1 <1 <1 <1 <1 <1 <1 - -
Dibromomethane ug/kg <1 <1 <1 <1 <1 <1 <1 - -
1,2-Dichloropropane ugkg <1 <1 <1 <1 <1 <1 <1 - -

ua/kg <1 <1 <1 <1 <1 <1 <1 - -
Trichloroethene ug/kg <1 <1 <1 <1 <1 <1 <1 1 60,000
cis-1,3-Dichloropropene ug/kg <1 <1 <1 <1 <1 <1 \?}q} - -
trans-1,3-Dichloropropene ug/kg <1 <1 <1 <1 <1 <1 0®<1 - -
1,1,2-Trichloroethane uglkg <1 <1 <1 <1 <1 \ <Qc <1 - -
Toluene pg/kg <1 <1 <1 3 <1 50 130,000
1,3-Dichloropropane ug/kg <1 <1 <1 <1 - -
Di uglkg <1 <1 <1 <1 - -
1,2-Dil ualkg <1 <1 <1 at <1 - -

O

Tetrachloroethene ug/kg <1 <1 <1 J\_\ <X <1 <1 <1 10 4,000
1,1,1,2 -Tetrachloroethane pgrkg <1 <1 qu Q§1 <1 <1 <1
Ci ug/kg <1 <1 (‘\9. (\}( <1 <1 <1 <1 - -

uglkg <1 <1 <<0(§\\ <1 <1 <1 <1 50 50,000

&

ug/kg <1 <1 6‘ <1 <1 <1 <1 <1 50 25,000
Bromoform ug/kg <1 A <1 <1 <1 <1 <1 - -
Styrene uglkg <1 (\&: <1 <1 <1 <1 <1 100 100,000
1,1,2,2-Tetrachloroethane va/kg <1 <1 <1 <1 <1 <1 <1 - -
o - Xylene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
1,2,3-Trichloropropane ug/kg <1 <1 <1 <1 <1 <1 <1 - -
Isopropy uglkg <1 <1 <1 <1 <1 <1 <1 - -
B ug/kg <1 <1 <1 <1 <1 <1 <1 - -
2-Chlorotoluene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
Propylbenzene ugkg <1 <1 <1 <1 <1 <1 <1 - -
4-c uglkg <1 <1 <1 <1 <1 <1 <1 - -
1,2,4-Tri ugrkg <1 <1 <1 <1 <1 <1 <1 - -
4-lsopropyltoluene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
1,3,5-Trimethylbenzene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
1,2-Di ugrkg <1 <1 <1 <1 <1 <1 <1 10 -
1,4-Dichlorobenzene ug/kg <1 <1 <1 <1 <1 <1 <1 10 -
sec-Butylbenzene pgrkg <1 <1 <1 <1 <1 <1 <1 - -
tert-Butylbenzene ugkg <1 <1 <1 <1 <1 <1 <1 - -
1,3-Di ugrkg <1 <1 <1 <1 <1 <1 <1 10 -
n-Butylbenzene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
1,2-Dibromo-3-Chloropropane pgrkg <1 <1 <1 <1 <1 <1 <1 - -
1,2,4-Trichlorobenzene ugkg <1 <1 <1 <1 <1 <1 <1 10 -
Naphthalene ualkg <1 <1 <1 <1 <1 <1 <1 - -
|?3-trichlorobenzene ug/kg <1 <1 <1 <1 <1 <1 <1 - -
Hexachlorobutadiene uglkg <1 <1 <1 <1 <1 <1 <1 - -

LEGEND
ug/kg: micrograms per kilogram

MAC: Maximum Admissible Concentration

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

- MAC Guideline Not Available

< = Below current laboratory detection limit

EPA Export 15-09-2014:23:36:00
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Jones Environmental Laboratory

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park

Deeside
CH5 2UA
AWN Consulting
Tecpro Building Tel: +44 (0) 1244 833780
Clon_shaugh Business & Technology Park Fax: +44 (0) 1244 833781
Dublin
Dublin 17
Ireland
Attention : Janka Nitsche
Date : 13th June, 2014
Your reference : 14-1708
Qur reference : Test Report 14/6422 Batch 1 oéz”
&
Location : Indaver S
&Y @

Date samples received : 2nd June, 2014 oﬁo \o\

) O~
Status : Final reporth\Q éb\?k

s
Issue : 1 B\ {\é‘
e
N
O &
€

Eight samples were received for analysis on 2nd June, 20144\9%ase 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. &

All analysis is carried out on as received samples an(j%ported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Compiled By:
Phil Sommerton BSc Bob Millward BSc FRSC
Project Manager Principal Chemist
Please include all sections of this report if it is reproduced
QF-PM 3.1.1v15 All solid results are expressed on a dry weight basis unless stated otherwise. 1of15
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Jones Environmental Laboratory

Client Name: AWN Consulting Report :  Solid
Reference: 14-1708
Location: Indaver Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Janka Nitsche
JE Job No.: 14/6422

J E Sample No. 4-6 7-9 19-21

Sample ID MW1 Mw2 Mw4
Reptl 22 £e Le Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers V3 A\ V3
Sample Date| 29/05/2014 | 29/05/2014 | 30/05/2014
Sample Type Soil Soil Soil
Batch Number 1 1 1 LODILOR Units Mi‘tgod

Date of Receipt| 02/06/2014 | 02/06/2014 | 02/06/2014 )
Arsenic* 9.6 15.3 6.5 <0.5 mg/kg | TM30/PM15|
Barium* 55 96 81 <1 mg/kg [ TM30/PM15
Beryllium 0.9 1.2 0.7 <0.5 mg/kg | TM30/PM15]
Cadmium* 0.7 1.3 0.3 <0.1 mg/kg [ TM30/PM15
Chromium # 45.5 45.4 42.4 <0.5 mg/kg | TM30/PM15]
Copper” 27 42 21 <1 mg/kg [ TM30/PM15
Lead* 11 21 10 <5 mg/kg | TM30/PM15)
Mercury <0.1 <0.1 <0.1 & <0.1 mg/kg [ TM30/PM15
Molybdenum * 2.8 4.4 1.2 é\o <0.1 mg/kg | TM30/PM15]
Nickel 448 515 40.4 & <07 mgkg | TM30/PM15
Selenium * 1 2 <1 Q\\\ @ <1 mg/kg | TM30/PM15)
Vanadium 31 35 39 o? p s\d <1 mg/kg [ TM30/PM15
Water Soluble Boron * 0.2 0.3 <0.1 QO 8 \bb <0.1 mglkg | TM74/PM32
Zinc® 68 85 57 Qo\ éP\}\ <5 mg/kg [ TM30/PM15

& é\\
SIS
VOC TICs ND ND ND & ,\G\ None | TM15/PM10|
Hexane <100 <100 <100 \\0\6_)(\ <100 ughkg | TM15/PM10
Heptane <100 <100 <100 << P QQ <100 ug/kg TM15/PM10,
Octane <100 <100 <100 X ~’o <100 ug/kg TM15/PM10
,\O
Methyl Tertiary Butyl Ether * <2 <2 <2 _OQé\\ <2 ug/kg TM15/PM10
Benzene ” <3 <3 < <3 uglkg  [TM15/PM10
Toluene * <3 <3 <3 <3 ughkg |TM15/PM10
Ethylbenzene * <3 <3 <3 <3 uglkg |TM15/PM10
p/m-Xylene * <6 <6 <6 <6 ugkg |TM15/PM10
o-Xylene * <3 <3 <3 <3 uglkg  [TM15/PM10
Surrogate Recovery Toluene D8 109 53 94 <0 % TM15/PM10
Surrogate Recovery 4-Bromofluorobenzene 120 126 130 <0 % TM15/PM10|
TPH CWG
Aliphatics
>C5-C6* <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12|
>C6-C8" <0.1 <0.1 <0.1 <0.1 mg/kg [ TM36/PM12
>C8-C10 <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12|
>C10-c12" <0.2 <0.2 <0.2 <0.2 mgkg | TM5/PM16
>C12-C16”* <4 <4 <4 <4 mg/kg | TM5/PM16
>C16-c21* <7 <7 <7 <7 mg/kg | TM5/PM16
>C21-Cc35° <7 <7 <7 <7 mg/kg | TM5/PM16
Total aliphatics C5-35 <19 <19 <19 <19 mglkg | memssevzes|
Please include all sections of this report if it is reproduced

QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f15
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Jones Environmental Laboratory

Client Name: AWN Consulting Report :  Solid
Reference: 14-1708
Location: Indaver Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Janka Nitsche
JE Job No.: 14/6422

J E Sample No. 4-6 7-9 19-21

Sample ID MW1 Mw2 Mw4
Repth 52 £e Le Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers Vv V3 Vi
Sample Date [ 29/05/2014 | 29/05/2014 | 30/05/2014
Sample Type Soil Soil Soil
Batch Number 1 l al
LODILOR | Units Mi}g"d

Date of Receipt| 02/06/2014 | 02/06/2014 | 02/06/2014 !

TPH CWG
Aromatics
>C5-EC7 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12
>EC7-EC8 <0.1 <0.1 <0.1 <0.1 mg/kg TM36/PM12
>EC8-EC10* <0.1 <0.1 <0.1 <0.1 mg/kg | TM36/PM12)
>EC10-EC12 <0.2 <0.2 <0.2 <0.2 mg/kg TM5/PM16
>EC12-EC16 <4 <4 <4 <4 mg/kg TM5/PM16
>EC16-EC21 <7 <7 <7 & <7 mg/kg TM5/PM16
>EC21-EC35 <7 <7 <7 6‘0 <7 mg/kg TM5/PM16
Total aromatics C5-35 <19 <19 <19 C"S\ <19 mg/kg | smeeemzeis
Total aliphatics and aromatics(C5-35) <38 <38 <38 ‘Q\% @ <38 mg/kg TMSITM36/PM12/PM16|
p°
PCB 77 <5 <5 <5 O @ <5 ug/kg | TM16/PM8
A
PCB 81 <5 <5 <5 Q \@\ <5 ug/kg TM16/PM8
N
PCB 105 <5 <5 <5 §0§0® <5 ugkg | TM16/PM8
PCB 114 <5 <5 <5 & G& <5 ug/kg TM16/PM8
. X
PCB 118 <5 <5 <5 \\0,\6_)(\ <5 ugkg | TM16/PM8
D
PCB 123 <5 <5 <5 << OQA\ <5 ug/kg TM16/PM8
PCB 126 <5 <5 <5 6\ o <5 ugkg | TM16/PM8
PCB 156 <5 <5 <5 é\)\\ <5 ug/kg TM16/PM8
PCB 157 <5 <5 S OQ <5 ug/kg | TM16/PM8
PCB 167 <5 <5 <5 - <5 ug/kg TM16/PM8
PCB 169 <5 <5 <5 <5 ug/kg TM16/PM8
PCB 189 <5 <5 <5 <5 ug/kg TM16/PM8
Total 12 PCBs <60 <60 <60 <60 ug/kg TM16/PM8
Natural Moisture Content 7.0 17.5 12.6 <0.1 % PM4/PMO
Ammoniacal Nitrogen as NH3 <0.6 <0.6 <0.6 <0.6 mg/kg [ TM38/PM20
Fluoride 1.9 1.4 13 <0.3 mg/kg | TM27/PM20|
Free Cyanide <0.5 <0.5 <0.5 <0.5 mg/kg | TM89/PM45)
Please include all sections of this report if it is reproduced

QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 30f15
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Jones Environmental Laboratory

Client Name: AWN Consulting Report: CEN 10:1 1 Batch
Reference: 14-1708
Location: Indaver Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Janka Nitsche
JE Job No.: 14/6422

J E Sample No. 1-3 19-21

Sample ID MW1 MwW4
Reptl e £S Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers Vv V3
Sample Date [ 29/05/2014 | 30/05/2014
Sample Type Soil Soil

Batch Number 1 l LODILOR Units Mi‘tgod

Date of Receipt| 02/06/2014 [ 02/06/2014 !
Dissolved Arsenic * <25 2.6 <25 ug/l TM30/PM14,
Dissolved Barium * 4 4 <3 ug/l | TM30/PM14
Dissolved Beryllium * <0.5 <0.5 <0.5 ug/l TM30/PM14,
Dissolved Boron * <12 <12 <12 ug/l | TM30/PM14
Dissolved Cadmium * <0.5 <0.5 <0.5 ug/l TM30/PM14
Dissolved Chromium * <15 <15 <15 ug/l TM30/PM14
Dissolved Copper“ <7 <7 <7 ug/l TM30/PM14
Dissolved Lead * <5 <5 & <5 ug/l | TM30/PM14
Dissolved Mercury * <1 <1 é\o <1 ug/l TM30/PM14,
Dissolved Molybdenum * 3 2 C"S\ <2 ug/l TM30/PM14,
Dissolved Nickel <2 <2 Q\\\ @ <2 ug/l TM30/PM14
Dissolved Selenium * <3 <3 o? p s\d <3 ug/l TM30/PM14,
Dissolved Vanadium * <15 <15 QO 8 \bb <15 ug/l TM30/PM14
Dissolved Zinc* 3 <3 Q& &\}\ <3 ug/l | TM30/PM14

& é\\
. é’\\ &
Methyl Tertiary Butyl Ether <1 <1 & &G& <1 ug/l TM15/PM69
Benzene <1 <1 \®\§ <1 ug/l TM15/PM69
Toluene <2 <2 << P QQ <2 ug/l TM15/PM69|
Ethylbenzene <2 <2 X ~’o <2 ug/l TM15/PM69
p/m-Xylene <3 <3 é’\\o <3 ug/l TM15/PM69
o-Xylene <2 <2 | OQ <2 ug/l TM15/PM69
Surrogate Recovery Toluene D8 83 85 ~ <0 % TM15/PM69
Surrogate Recovery 4-Bromofluorobenzene 93 94 <0 % TM15/PM69]
TPH CWG
Aliphatics
>C5-C6 <5 <5 <5 ug/l TM36/PM69
>C6-C8 <5 <5 <5 ug/l TM36/PM69,
>C8-C10 <5 <5 <5 ug/l TM36/PM69
>C10-C12 <5 <5 <5 ug/l TM5/PM30
>C12-C16 <10 <10 <10 ug/l TM5/PM30
>C16-C21 <10 <10 <10 ug/l TM5/PM30
>C21-C35 <10 <10 <10 ug/l TM5/PM30
Total aliphatics C5-35 <10 <10 <10 ug/l TS TM3GIPMIOIPMES)
Please include all sections of this report if it is reproduced

QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 15
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Jones Environmental Laboratory

Client Name: AWN Consulting Report: CEN 10:1 1 Batch
Reference: 14-1708
Location: Indaver Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Janka Nitsche
JE Job No.: 14/6422

J E Sample No. 1-3 19-21

Sample ID MW1 MwW4
Repth e £e Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers V3 A\
Sample Date| 29/05/2014 | 30/05/2014
Sample Type Soil Soil

Batch Number 1 1 LODILOR Units Mi‘tgod

Date of Receipt| 02/06/2014 | 02/06/2014 )
TPH CWG

Aromatics
>C5-EC7 <5 <5 <5 ug/l TM36/PM69)
>EC7-EC8 <5 <5 <5 ug/l TM36/PM69,
>EC8-EC10 <5 <5 <5 ug/l TM36/PM69)
>EC10-EC12 <5 <5 <5 ug/l TM5/PM30
>EC12-EC16 <10 <10 <10 ug/l TMS5/PM30
>EC16-EC21 <10 <10 & <10 ug/l TM5/PM30
>EC21-EC35 <10 <10 6\0 <10 ug/l TMS5/PM30
Total aromatics C5-35 <10 <10 C"S\ <10 ug/l TS/ TMSGPMEOIPME)
Total aliphatics and aromatics(C5-35) <10 <10 ‘Q\% @ <10 ug/l TMSITM36IPM30IPMG9|
S
PCB 77 <0.1 <0.1 O \bb <0.1 ug/l TM17/PM30,
SIS
PCB 81 <0.1 <0.1 <\Q \éP\ <0.1 ug/l TM17/PM30,
PCB 105 <0.1 <0.1 §0§<\® <0.1 ug/l TM17/PM30,
PCB 114 <0.1 <0.1 & ,\G‘ <0.1 ug/l TM17/PM30
PCB 118 <0.1 <0.1 \\Q\é_)(\ <0.1 ug/l TM17/PM30
PCB 123 <0.1 <0.1 % DQ%\ <0.1 ug/l TM17/PM30,
PCB 126 <0.1 <0.1 S 9 <0.1 ug/l TM17/PM30
PCB 156 <0.1 <0.1 é’\\o <0.1 ug/l TM17/PM30,
PCB 157 <0.1 <0.1 —OQ <0.1 ug/l TM17/PM30
PCB 167 <0.1 <0.1 - <0.1 ug/l TM17/PM30,
PCB 169 <0.1 <0.1 <0.1 ug/l TM17/PM30
PCB 189 <0.1 <0.1 <0.1 ug/l TM17/PM30,
Total 12 PCBs <1.2 <1.2 <1.2 ug/l TM17/PM30
Fluoride 0.6 <0.3 <0.3 mg/l TM27/PMO
Ammoniacal Nitrogen as NH3 * 0.08 0.08 <0.03 mall TM38/PMO
Mass of raw test portion 0.1006 0.1058 kg NONE/PM17
Leachant Volume 0.89 0.885 | NONE/PM17
Please include all sections of this report if it is reproduced

QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 50f15
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Jones Environmental Laboratory

Client Name: AWN Consulting SVOC Report : CEN 10:1 1 Batch
Reference: 14-1708
Location: Indaver
Contact: Janka Nitsche
JE Job No.: 14/6422

J E Sample No. 1-3 19-21

Sample ID MwW1 Mw4
Depth 15 1.8 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers V3 VI
Sample Date 29/05/2014 [ 30/05/2014
Sample Type Soil Soil

Batch Number 1 1 LOD/LOR Units Method

Date of Receipt 02/06/2014 | 02/06/2014 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 0@ <10 ug/l TM16/PM30|
Naphthalene <10 <10 é‘ <10 ug/l TM16/PM30
Acenaphthylene <10 <10 O’&S\ <10 ug/l TM16/PM30|
Acenaphthene <10 <10 & @ <10 ug/l | TM16/PM30)
Fluorene <10 <10 o S <10 ugl | TM16/PM30
Phenanthrene <10 <10 o? S\ <10 ug/l TM16/PM30
Anthracene <10 <10 \QO &\Q’ <10 ugl/l TM16/PM30|
Fluoranthene <10 <10 d Qo\@\ <10 ug/l TM16/PM30
Pyrene <10 <10 ;\\O é\ <10 ug/l TM16/PM30)|
Benzo(a)anthracene <10 <10 é’ 6§ <10 ug/l TM16/PM30|
Chrysene <10 <10 \{\&\(\\ <10 ug/l TM16/PM30
Benzo(bk)fluoranthene <10 <10 << )\ \\Q) <10 ug/l TM16/PM30|
Benzo(a)pyrene <10 <10 OQA <10 ug/l TM16/PM30
Indeno(123cd)pyrene <10 <10 6\ r <10 ug/l TM16/PM30|
Dibenzo(ah)anthracene <10 <10 A <10 ug/l TM16/PM30
Benzo(ghi)perylene <10 <10 Qé\\ <10 ug/l TM16/PM30|

Phthalates :)O
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-PM3.1.3v11 All solid results are expressed on a dry weight basis unless stated otherwise. 6of 15

EPA Export 15-09-2014:23:36:01



Jones Environmental Laboratory

Client Name: AWN Consulting SVOC Report : CEN 10:1 1 Batch
Reference: 14-1708
Location: Indaver
Contact: Janka Nitsche
JE Job No.: 14/6422

J E Sample No. 1-3 19-21

Sample ID MwW1 Mw4
Depth 15 1.8 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers V3 VI
Sample Date 29/05/2014 [ 30/05/2014
Sample Type Soil Soil

Batch Number 1 1 LOD/LOR Units Method

Date of Receipt 02/06/2014 | 02/06/2014 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 0@ <10 ug/l TM16/PM30|
Carbazole <10 <10 é‘ <10 ug/l TM16/PM30
Dibenzofuran <10 <10 O’&S\ <10 ug/l TM16/PM30
Hexachlorobenzene <10 <10 \\\. @ <10 ug/l TM16/PM30
Hexachlorobutadiene <10 <10 (Q é <10 ug/l TM16/PM30
Hexachlorocyclopentadiene <10 <10 o? S\ <10 ug/l TM16/PM30|
Hexachloroethane <10 <10 \QO\'>\\QJ <10 ug/l TM16/PM30
Isophorone <10 <10 d Qo\@\ <10 ug/l TM16/PM30
N-nitrosodi-n-propylamine <10 <10 ;\\O é\ <10 ug/l TM16/PM30|
Nitrobenzene <10 <10 &é) G§ <10 ug/l TM16/PM30
P
N
8
&
&
N
:}O
Please include all sections of this report if it is reproduced

QF-PM3.1.3v11 All solid results are expressed on a dry weight basis unless stated otherwise. 70f15
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Jones Environmental Laboratory

Client Name: AWN Consulting VOC Report : Solid
Reference: 14-1708
Location: Indaver
Contact: Janka Nitsche
JE Job No.: 14/6422
J E Sample No. 4-6 7-9 19-21
Sample ID MwW1 MwW2 MwW4
Depth 32 18 18 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers V3 VI VI
Sample Date 29/05/2014  29/05/2014 | 30/05/2014
Sample Type Soil Soil Soil
Batch Number 1 1 1 LODILOR Units Method
Date of Receipt 02/06/2014 | 02/06/2014 | 02/06/2014 No.
VOC MS
Dichlorodifluoromethane <2 <2 <2 <2 ug/kg | TM15/PM10|
Methyl Tertiary Butyl Ether * <2 <2 <2 <2 ug/kg TM15/PM10|
Chloromethane * <3 <3 <3 <3 ug/kg | TM15/PM10
Vinyl Chloride <2 <2 <2 <2 ug/kg TM15/PM10
Bromomethane <1 <1 <1 <1 ug/kg | TM15/PM10|
Chloroethane * <2 <2 <2 <2 uglkg |TM15/PM10
Trichlorofluoromethane * <2 <2 <2 <2 ug/kg | TM15/PM10|
1,1-Dichloroethene (1,1 DCE) * <6 <6 <6 <6 ug/kg | TM15/PM10|
Dichloromethane (DCM) * <7 <7 <7 <7 uglkg | TM15/PM10
trans-1-2-Dichloroethene * <3 <3 <3 <3 ug/kg | TM15/PM10|
1,1-Dichloroethane * <3 <3 <3 <3 ug/kg | TM15/PM10
cis-1-2-Dichloroethene * <3 <3 <3 <3 ug/kg TM15/PM10
2,2-Dichloropropane <4 <4 <4 <4 ug/kg | TM15/PM10|
Bromochloromethane * <3 <3 <3 <3 ug/kg TM15/PM10
Chloroform * <3 <3 <3 <3 uglkg | TM15/PM10
1,1,1-Trichloroethane * <3 <3 <3 0@ <3 ug/kg TM15/PM10
1,1-Dichloropropene * <3 <3 <3 é‘ <3 ug/kg | TM15/PM10|
Carbon tetrachloride * <4 <4 <4 O’&S\ <4 ug/kg TM15/PM10
1,2-Dichloroethane * <4 <4 <4 & @ <4 ug/kg | TM15/PM10
Benzene * <3 <3 <3 (Q 6 <3 ug/kg TM15/PM10
Trichloroethene (TCE) <3 <3 <3 o? S\ <3 uglkg | TM15/PM10
1,2-Dichloropropane * <6 <6 <6 \QO\~>\\Q’ <6 ug/kg | TM15/PM10|
Dibromomethane * <3 <3 <3 d Qo\&\ <3 ug/kg | TM15/PM10|
Bromodichloromethane * <3 <3 <3 ;\\0 é\ <3 ug/kg | TM15/PM10
cis-1-3-Dichloropropene <4 <4 <4 é) \f\ <4 ug/kg | TM15/PM10|
Toluene * <3 <3 <3 \&\&\(\\O <3 uglkg |TM15/PM10
trans-1-3-Dichloropropene <3 <3 <3 << )\ \\Q) <3 ug/kg | TM15/PM10|
1,1,2-Trichloroethane * <3 <3 <3 oQ* <3 uglkg | TM15/PM10
Tetrachloroethene (PCE) <3 <3 <3 6\ r <3 ug/kg | TM15/PM10|
1,3-Dichloropropane * <3 <3 <3 X <3 ug/kg | TM15/PM10
Dibromochloromethane * <3 <3 <3 Qé\\ <3 ug/kg | TM15/PM10|
1,2-Dibromoethane * <3 <3 <3 :)O <3 ug/kg | TM15/PM10
Chlorobenzene * <3 <3 <3 <3 uglkg |TM15/PM10
1,1,1,2-Tetrachloroethane <3 <3 <3 <3 ug/kg TM15/PM10|
Ethylbenzene * <3 <3 <3 <3 uglkg |TM15/PM10
p/m-Xylene * <6 <6 <6 <6 ughkg | TM15/PM10
o-Xylene * <3 <3 <3 <3 uglkg |TM15/PM10
Styrene <3 <3 <3 <3 ug/kg TM15/PM10|
Bromoform <3 <3 <3 <3 ug/kg | TM15/PM10|
Isopropylbenzene * <3 <3 <3 <3 ughkg | TM15/PM10
1,1,2,2-Tetrachloroethane * <3 <3 <3 <3 ug/kg | TM15/PM10|
Bromobenzene <2 <2 <2 <2 ug/kg TM15/PM10
1,2,3-Trichloropropane * <4 <4 <4 <4 ug/kg | TM15/PM10|
Propylbenzene * <4 <4 <4 <4 uglkg | TM15/PM10
2-Chlorotoluene <3 <3 <3 <3 ug/kg | TM15/PM10|
1,3,5-Trimethylbenzene * <3 <3 <3 <3 uglkg | TM15/PM10
4-Chlorotoluene <3 <3 <3 <3 ug/kg | TM15/PM10|
tert-Butylbenzene * <5 <5 <5 <5 ughkg | TM15/PM10
1,2,4-Trimethylbenzene * <6 <6 <6 <6 uglkg | TM15/PM10
sec-Butylbenzene <4 <4 <4 <4 uglkg | TM15/PM10
4-Isopropyltoluene * <4 <4 <4 <4 ug/kg TM15/PM10|
1,3-Dichlorobenzene * <4 <4 <4 <4 uglkg | TM15/PM10
1,4-Dichlorobenzene * <4 <4 <4 <4 uglkg |TM15/PM10
n-Butylbenzene <4 <4 <4 <4 uglkg |TM15/PM10
1,2-Dichlorobenzene * <4 <4 <4 <4 ug/kg |TM15/PM10
1,2-Dibromo-3-chloropropane * <4 <4 <4 <4 uglkg | TM15/PM10
1,2,4-Trichlorobenzene * <7 <7 <7 <7 ug/kg TM15/PM10|
Hexachlorobutadiene <4 <4 <4 <4 ug/kg TM15/PM10|
Naphthalene <27 <27 <27 <27 ug/kg | TM15/PM10|
1,2,3-Trichlorobenzene * <7 <7 <7 <7 ug/kg | TM15/PM10
Surrogate Recovery Toluene D8 109 53 94 <0 % TM15/PM10
Surrogate Recovery 4-Bromofluorobenzene 120 126 130 <0 % TM15/PM10

Please include all sections of this report if it is reproduced

QF-PM3.1.4v11 All solid results are expressed on a dry weight basis unless stated otherwise. 8of 15
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Jones Environmental Laboratory

Client Name: AWN Consulting VOC Report : CEN 10:1 1 Batch
Reference: 14-1708
Location: Indaver
Contact: Janka Nitsche
JE Job No.: 14/6422

J E Sample No. 1-3 19-21

Sample ID MwW1 Mw4
Depth 15 1.8 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers V3 VI
Sample Date 29/05/2014 [ 30/05/2014
Sample Type Soil Soil
Batch Number 1 1 LOD/LOR Units Method

Date of Receipt 02/06/2014 | 02/06/2014 No.
VOC MS
Dichlorodifluoromethane <2 <2 <2 ug/l TM15/PM69
Methyl Tertiary Butyl Ether <1 <1 <1 ug/l TM15/PM69]
Chloromethane <3 <3 <3 ug/l TM15/PM69
Vinyl Chloride <0.1 <0.1 <0.1 ug/l TM15/PM69
Bromomethane <1 <1 <1 ug/l TM15/PM69
Chloroethane <3 <3 <3 ug/l TM15/PM69
Trichlorofluoromethane <3 <3 <3 ug/l TM15/PM69
1,1-Dichloroethene (1,1 DCE) <3 <3 <3 ug/l TM15/PM69]
Dichloromethane (DCM) <3 <3 <3 ug/l TM15/PM69]
trans-1-2-Dichloroethene <3 <3 <3 ug/l TM15/PM69
1,1-Dichloroethane <3 <3 <3 ug/l TM15/PM69
cis-1-2-Dichloroethene <3 <3 <3 ug/l TM15/PM69
2,2-Dichloropropane <1 <1 <1 ug/l TM15/PM69]
Bromochloromethane <2 <2 <2 ug/l TM15/PM69
Chloroform <2 <2 <2 ug/l TM15/PM69
1,1,1-Trichloroethane <2 <2 0@ <2 ug/l TM15/PM69
1,1-Dichloropropene <3 <3 é‘ <3 ug/l TM15/PM69]
Carbon tetrachloride <2 <2 OKS\ <2 ug/l TM15/PM69
1,2-Dichloroethane <2 <2 Q\\\ @ <2 ug/l | TM15/PM69)
Benzene <1 <1 q <1 ug/l TM15/PM69
Trichloroethene (TCE) <3 <3 o? S\d <3 ug/l TM15/PM69]
1,2-Dichloropropane <2 <2 \QO\~>\\Q’ <2 ug/l TM15/PM69]
Dibromomethane <3 <3 d Qo\&\ <3 ug/l TM15/PM69
Bromodichloromethane <2 <2 ;\\0 é\ <2 ug/l TM15/PM69
cis-1-3-Dichloropropene <2 <2 é) G‘Q <2 ug/l TM15/PM69]
Toluene <2 <2 s&‘é\ <2 ug/l TM15/PM69
trans-1-3-Dichloropropene <2 <2 << )\ \\Q) <2 ug/l TM15/PME9]
1,1,2-Trichloroethane <2 <2 OQA <2 ug/l TM15/PM69|
Tetrachloroethene (PCE) <3 <3 6\ r <3 ug/l TM15/PM69]
1,3-Dichloropropane <2 <2 A <2 ug/l TM15/PM69
Dibromochloromethane <2 <2 Qé\\ <2 ug/l TM15/PM69
1,2-Dibromoethane <2 <2 :)O <2 ug/l TM15/PM69
Chlorobenzene <2 <2 <2 ug/l TM15/PM69
1,1,1,2-Tetrachloroethane <2 <2 <2 ug/l TM15/PM69
Ethylbenzene <2 <2 <2 ug/l TM15/PM69
p/m-Xylene <3 <3 <3 ug/l TM15/PM69
0-Xylene <2 <2 <2 ug/l TM15/PM69
Styrene <2 <2 <2 ug/l TM15/PM69
Bromoform <2 <2 <2 ug/l TM15/PM69
Isopropylbenzene <3 <3 <3 ug/l TM15/PM69
1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM69
Bromobenzene <2 <2 <2 ug/l TM15/PM69|
1,2,3-Trichloropropane <3 <3 <3 ug/l TM15/PM69]
Propylbenzene <3 <3 <3 ug/l TM15/PM69
2-Chlorotoluene <3 <3 <3 ug/l TM15/PM69
1,3,5-Trimethylbenzene <3 <3 <3 ug/l TM15/PM69
4-Chlorotoluene <3 <3 <3 ug/l TM15/PM69
tert-Butylbenzene <3 <3 <3 ug/l TM15/PM69
1,2,4-Trimethylbenzene <3 <3 <3 ug/l TM15/PM69
sec-Butylbenzene <3 <3 <3 ug/l TM15/PM69
4-Isopropyltoluene <3 <3 <3 ug/l TM15/PM69]
1,3-Dichlorobenzene <3 <3 <3 ug/l TM15/PM69]
1,4-Dichlorobenzene <3 <3 <3 ug/l TM15/PM69
n-Butylbenzene <3 <3 <3 ug/l TM15/PM69
1,2-Dichlorobenzene <3 <3 <3 ug/l TM15/PM69
1,2-Dibromo-3-chloropropane <2 <2 <2 ug/l TM15/PM69
1,2,4-Trichlorobenzene <3 <3 <3 ug/l TM15/PM69
Hexachlorobutadiene <3 <3 <3 ug/l TM15/PM69]
1,2,3-Trichlorobenzene <3 <3 <3 ug/l TM15/PM69
Surrogate Recovery Toluene D8 83 85 <0 % TM15/PM69
Surrogate Recovery 4-Bromofluorobenzene 93 94 <0 % TM15/PM69

Please include all sections of this report if it is reproduced

QF-PM3.1.4v11 All solid results are expressed on a dry weight basis unless stated otherwise. 90f15
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Jones Environmental Laboratory

Notification of Deviating Samples

Client Name: AWN Consulting Matrix : CEN 10:1 1 Batch
Reference: 14-1708
Location: Indaver
Contact: Janka Nitsche

JE J E Sampl

Job Batch Sample ID Depth Nﬁmpe Analysis Reason

No. ’

&
\(\é
S
N
NE
N
QO . \&
S
O
S
fo®
SO
ECL
N
O
&
&

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

QF-PM 3.1.11v3

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.: 14/6422

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.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is i@portant that detection limits are carefully considered
NS

when requesting water analysis. &
UKAS accreditation applies to surface water and groundwater and one other matrix&@ﬁich is analysis specific, any other liquids are outside our
scope of accreditation &\\‘ >
O
As surface waters require different sample preparation to groundwaters theré’g? ory must be informed of the water type when submitting samples.
QQK X
Where Mineral Oil or Fats, Oils and Grease is quoted, this refers tOQTS’ (\éli\phatics C10-C40.
R
S
DEVIATING SAMPLES <<Q\ A'\\
S

o

Samples must be received in a condition appropriate tocthe requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an approgriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighteocdn 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 reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised 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 3.1.9v28 All solid results are expressed on a dry weight basis unless stated otherwise. 110f 15
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JE Job No.: 14/6422

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

LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

ME Matrix Effect
NFD No Fibres Detected

ocC Outside Calibration Range

&
A\
&
&
N
Su?
AN
O
SO
R
N
P
NS
SN
N
«©
&
&
Please include all sections of this report if it is reproduced
QF-PM 3.1.9v28 All solid results are expressed on a dry weight basis unless stated otherwise. 12 of 15
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Jones Environmental Laboratory Method Code Appendix

JE Job No:  14/6422

Analysis done
Prep Method MCERTS o AsyReceived Reported on
Test Method No. Description No. (if Description UKAS (soils A dry weight
appropriate) only) R @Al basis
pprop Y. (AD)
PMA Gravimetric measurement of Natural Moisture Content and % Moisture Content at either PMO No preparation is required
35°C or 105°C. Calculation based on ISO 11465 and BS1377. prep quired.
In-House method based on USEPA 8015B. Determination of Extractable Petroleum
Hydrocarbons (EPH) in the carbon chain length range of C8-40 by GC-FID. Accredited . . . . .
™S to ISO 17025 on soil and water samples and MCERTS (carbon banding only) on soils. PM16 Aliphatic/Aromatic fractionation AR Yes
All accreditation is matrix specific.
In-House method based on USEPA 8015B. Determination of Extractable Petroleum é‘o
Hydrocarbons (EPH) in the carbon chain length range of C8-40 by GC-FID. Accredited . . . . :
™S to ISO 17025 on soil and water samples and MCERTS (carbon banding only) on soils. PM16 Aliphatic/Aromatic fractlona@ﬁ ves AR Yes
All accreditation is matrix specific. \\\ é%\
S
In-House method based on USEPA 8015B. Determination of Extractable Petroleum In-house m B&ed on USEPA 3510. Liquid samples are mixed with solvent and
™5 Hydrocarbons (EPH) in the carbon chain length range of C8-40 by GC-FID. Accredited PM30 agitated 5 tomatic magnetic stirrer with a stir bar for 15 minutes to extract AR Yes
to ISO 17025 on soil and water samples and MCERTS (carbon banding only) on soils. organi é@‘u es. ISO 17025 accredited extraction method. All accreditation is matrix
All accreditation is matrix specific. sp ﬁb <
O
S
TM5/TM36 TPH CWG by GC-FID PMlZ/PMl({(\d‘Q\{’\C G GC-FID AR Yes
S
o
O
o
TM5/TM36 TPH CWG by GC-FID P%PMGQ CWG GC-FID AR Yes
5
In-House method based on USEPA 82(.30' Determination of Volgtlle Organic compounds In-house method based on USEPA 5021. Preparation of solid and liquid samples for
(VOCs) by Headspace GC-MS. Accredited to ISO 17025 for soils and waters and X " . L e
TM15 ; RN . - L PM10 headspace analysis. Samples are spiked with surrogates to facilitate quantification. ISO AR Yes
MCERTS for Soils. All accreditation is matrix specific. Quantification by Internal Standard . . A A .
method. 17025 accredited extraction method. All accreditation is matrix specific
In-House method based on USEPA 82(.50' Determination of VOljdt”e Organic compounds In-house method based on USEPA 5021. Preparation of solid and liquid samples for
(VOCs) by Headspace GC-MS. Accredited to ISO 17025 for soils and waters and X " . L e
T™M15 " O . - I PM10 headspace analysis. Samples are spiked with surrogates to facilitate quantification. ISO Yes AR Yes
MCERTS for Soils. All accreditation is matrix specific. Quantification by Internal Standard . . A A .
method. 17025 accredited extraction method. All accreditation is matrix specific
In-House method based on USEPA 8260. Determination of Volatile Organic compounds
(VOCs) by Headspace GC-MS. Accredited to ISO 17025 for soils and waters and X . X
™S MCERTS for Soils. All accreditation is matrix specific. Quantification by Internal Standard PM&9 CEN 10:1 Leachate preparation with zero headspace AR Yes
method.
In-House method based on USEPA 8260. Determination of Volatile Organic compounds
(VOCs) by Headspace GC-MS. Accredited to ISO 17025 for soils and waters and X . X
™S MCERTS for Soils. All accreditation is matrix specific. Quantification by Internal Standard PM&9 CEN 10:1 Leachate preparation with zero headspace AR
method.
QF-PM 3.1.10 v13 Please include all sections of this report if it is reproduced 13 of 15
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Jones Environmental Laboratory

Method Code Appendix

JE Job No: 14/6422
Analysis done
Prep Method MCERTS o AsyReceived Reported on
Test Method No. Description No. (if Description UKAS (soils A dry weight
appropriate) only) (AR)ar A bz basis
pprop Y. (AD)
In-House method based on USEPA 8270. Determination of Semi-Volatile Organic 1':-ilzztl:cjewnilﬁlxdaz?;;it?cnnljfi:lﬁi\:ssti%'roe'rL\:gttquldassat?Ef:fﬁ:elén Ir?\?r:ju;/:;htsz\;frzt;nd
TM16 compounds (SVOCs) by GC-MS. Accredited to ISO 17025 for waters. All accreditation is PM30 9 N 9 y X o . AR Yes
: o o organic molecules. ISO 17025 accredited extraction method. All accreditation is matrix
matrix specific. Quantification by Internal Standard method. specific
In-House method based on USEPA 8270. Determination of Semi-Volatile Organic . .
TM16 compounds (SVOCs) by GC-MS. Accredited to ISO 17025 for waters. All accreditation is PM8 In-hoqse melhqd based on. USEPA 3519' 1SO 17025 accredlteq extraction method for AR Yes
" L o organic extraction from solid samples using an end over end agitator.
matrix specific. Quantification by Internal Standard method.
In-house method based on USEPA 3510. Liquid samples are mixed with solvent and
agitated with an automatic etic stirrer with a stir bar for 15 minutes to extract
™7 PCB 7 Congeners and WHO 12 PCBs by GC-MS PM30 organic molecules. ISO 17@25 accredited extraction method. All accreditation is matrix AR Yes
specific N Y ‘§
&
AN
™27 In-House methoq based on USEPA 9056. Analysis of samples using a Dionex lon- PMO No pre @i required. AR Yes
Chromatograph instrument. &
L&
O &
é’} Xe hod based USEPA 1311 (TCLP). Solid | d with t
In-House method based on USEPA 9056. Analysis of samples using a Dionex lon- Q ! se .me.t 00 based on " ( ! ). Soli sellmp es are extracte W.I wo
T™M27 . PM20 . (¥ rts de-ionised water to one part solid material for analysis of the extract for various AD Yes
Chromatograph instrument. AN
N 0_) parameters.
<ECS
X
Trace Metal elements by ICP-OES (Inductively Coupled Plasma - Optical Emission 6\ In-house method based on USEPA 3005A. Acid digestion of water samples and
TM30 Spectrometry) using Thermo iCAP 6000 series instrument. Accredited to ISO 17025 for ggNlA analsyis by ICP-OES as per method TMO30W.ISO 17025 accredited extraction method. Yes AR Yes
soils and waters and MCERTS accredited for Soils. All accreditation is matrix specific. & All accreditation is matrix specific
OO
Trace Metal elements by ICP-OES (Inductively Coupled Plasma - Optical Emission - . . .
TM30 Spectrometry) using Thermo iCAP 6000 series instrument. Accredited to ISO 17025 for PM15 lsr;:fllls: un;?r:hc:i ?;S;g oi; :ijfA 8010A. Acid digestion of dried and crushed solid AD Yes
soils and waters and MCERTS accredited for Soils. All accreditation is matrix specific. P 9 Aq g ’
Trace Metal elements by ICP-OES (Inductively Coupled Plasma - Optical Emission g - . . .
TM30 Spectrometry) using Thermo iCAP 6000 series instrument. Accredited to ISO 17025 for PM15 2;;0[:5: l;n;?r:hc;j ?JZSSZ Oi'; :jjfpr 3010A. Acid digestion of dried and crushed solid Yes AD Yes
soils and waters and MCERTS accredited for Soils. All accreditation is matrix specific. P 9 Ad g ’
In»Hous_e method based on USEPA 80158. Determination of Gasoline Rar_\ge Organics In-house method based on USEPA 5021. Preparation of solid and liquid samples for
(GRO) in the carbon chain range of C5-12 by headspace GC-FID. Accredited to ISO X " . L e
TM36 g " . PM12 headspace analysis. Samples are spiked with surrogates to facilitate quantification. ISO AR Yes
17025 on soil and water samples and MCERTS accredited (carbon banding only) on . . A A .
N U . o 17025 accredited extraction method. All accreditation is matrix specific
soils. All accreditation is matrix specific.
In»Hous_e method based on USEPA 80158. Determination of Gasoline Rar_\ge Organics In-house method based on USEPA 5021. Preparation of solid and liquid samples for
(GRO) in the carbon chain range of C5-12 by headspace GC-FID. Accredited to ISO X " . L e
TM36 g " . PM12 headspace analysis. Samples are spiked with surrogates to facilitate quantification. ISO Yes AR Yes
17025 on soil and water samples and MCERTS accredited (carbon banding only) on . . A . .
N S . o 17025 accredited extraction method. All accreditation is matrix specific
soils. All accreditation is matrix specific.
QF-PM 3.1.10v13 Please include all sections of this report if it is reproduced 14 of 15
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Jones Environmental Laboratory

Method Code Appendix

JE Job No: 14/6422
Analysis done
Prep Method MCERTS o AsyReceived Reported on
Test Method No. Description No. (if Description UKAS (soils A dry weight
" (AR) or Air Dried :
appropriate) only) (AD) basis
In-House method based on USEPA 8015B. Determination of Gasoline Range Organics
(GRO) in the carbon chain range of C5-12 by headspace GC-FID. Accredited to ISO . . .
TM36 17025 on soil and water samples and MCERTS accredited (carbon banding only) on PM&9 CEN 10:1 Leachate preparation with zero headspace AR Yes
soils. All accreditation is matrix specific.
lonic analysis using the Thermo Aquakem Photometric Automatic Analyser. Accredited Lo .
™38 to ISO17025 and MCERTS for most analytes. All accreditation is matrix specific. PMO No preparation is required. Yes AR Yes
Tmae foni anayss using the Thermo Aquakem Photometic Automati Analyser ACCIedied | pyyag | o e oeta e 0 opS sohd Ml o b o e exacs o v AR Yes
to ISO17025 and MCERTS for most analytes. All accreditation is matrix specific. Earameters 4
&Y (5*\
EO \o\
TM74 Water Soluble Boron by ICP-OES PM32 Prepa§@9§s ils for WSB Yes AD Yes
L&
O &
o . PO
In-house method based on USEPA method OIA-1667. Determination of cyanide by Flow A O\$
TM89 Injection Analyser. 1ISO17025 accredited method for soils and waters and MCERTS on PM45 .\(\‘ \(\Cyanide & Thiocyanate prep for soils AR Yes
soils. Accreditation is matrix specific. <<O\ \\\ &)
R
&
NONE No Method Code (§Nl7 CEN PR12457-2 10:1 1 batch leach
00
©
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either
NONE No Method Code PM4 35°C or 105°C. Calculation based on ISO 11465 and BS1377. AR
QF-PM 3.1.10v13 Please include all sections of this report if it is reproduced 15 of 15
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Soil Sampling Summary Results 2014

COMMERCIAL/
INDUSTRIAL |Reference |PUtch S-[Dutch -1 op | mwe | mw2 | mwa
. HHRA Value Value
Parameter Units
Arsenic * mg/kg 640 SGV 29 55 <0.5 9.6 15.3 6.5
Barium * mg/kg <1 55 96 81
Beryllium mg/kg <0.5 0.9 1.2 0.7
Cadmium * ma/kg 230 SGV 0.8 12 <0.1 0.7 1.3 0.3
Chromium * mg/kg 35 LOM GAC | 100 380 | <0.5 |55 454N asa|
Copper* mg/kg 71700 LOMGAC | 39 190 <1 27 42 21
Lead® mg/kg 85 530 <5 11 21 10
Mercury * mg/kg 3600 SGV 0.3 10 <01 [ <01 <0.1 <0.1
Molybdenum # mg/kg <0.1 2.8 4.4 1.2
Nickel * mg/kg 1800 SGV 35 210 | <0.7 | 448 | 51.5 | 404
Selenium * mg/kg 13000 SGV - - <1 1 0.2 <1
Vanadium mg/kg <1 31 P35 39
Water Soluble Boron * mg/kg <0.1 0] 03 <0.1
Zinc? mg/kg 665000 LOMGAC | 140 720 5. 88 85 57
O\ L%
o~k "
voc Ms F
Dichlorodifluoromethane ug/kg R <2 <2 <2
Methyl Tertiary Butyl Ether * ug/kg LN} <2 <2 <2 <2
Chloromethane * ug/kg S| <3 <3 <3 <3
Vinyl Chloride ug/kg RN <2 <2 <2 <2
Bromomethane ug/kg Q2 <1 <1 <1 <1
Chloroethane * ug/kg O <2 <2 <2 <2
Trichlorofluoromethane * ug/kg QO <2 <2 <2 <2
1,1-Dichloroethene (1,1 DCE) * ug/kg £ <6 <6 <6 <6
Dichloromethane (DCM) # ug/kg S <7 <7 <7 <7
trans-1-2-Dichloroethene * ug’kg <3 <3 <3 <3
1,1-Dichloroethane * ug/kg <3 <3 <3 <3
cis-1-2-Dichloroethene * ug/kg <3 <3 <3 <3
2,2-Dichloropropane ug/kg <4 <4 <4 <4
Bromochloromethane * ug’kg <3 <3 <3 <3
Chloroform * ug/kg <3 <3 <3 <3
1,1,1-Trichloroethane * ug/kg <3 <3 <3 <3
1,1-Dichloropropene * ug/kg <3 <3 <3 <3
Carbon tetrachloride * ug’kg <4 <4 <4 <4
1,2-Dichloroethane * ug/kg <4 <4 <4 <4
Benzene * ug/kg 50 <3 <3 <3 <3
Trichloroethene (TCE)* ug/kg 1 <3 <3 <3 <3
1,2-Dichloropropane * ug/kg <6 <6 <6 <6
Dibromomethane * ug’kg <3 <3 <3 <3
Bromodichloromethane * ug’kg <3 <3 <3 <3
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Soil Sampling Summary Results 2014

COMMERCIAL/
INDUSTRIAL |Reference |PUtch S-[Dutch -1 op | mwe | mw2 | mwa
HHRA Value Value

Parameter Units
cis-1-3-Dichloropropene ug/kg <4 <4 <4 <4
Toluene® ug/kg <3 <3 <3 <3
trans-1-3-Dichloropropene ug/kg <3 <3 <3 <3
1,1,2-Trichloroethane * ug/kg <3 <3 <3 <3
Tetrachloroethene (PCE) * ug/kg 10 <3 <3 <3 <3
1,3-Dichloropropane * ug/kg <3 <3 <3 <3
Dibromochloromethane # ug/kg <3 <3 <3 <3
1,2-Dibromoethane * ug/kg <3 <3 <3 <3
Chlorobenzene * ug/kg <3 <3 <3 <3
1,1,1,2-Tetrachloroethane ug/kg <3 <3 <3 <3
Ethylbenzene * ug/kg 50 <3 <3 [ ,<3 <3
p/m-Xylene * ug/kg 50 <6 <6 P <6 <6
o-Xylene* ug/kg <3 27 <8 <3
Styrene ug/kg 100 <3 &3 <3 <3
Bromoform ug’kg =8 4 <3 <3 <3
Isopropylbenzene * ug/kg G| <3 <3 <3
1,1,2,2-Tetrachloroethane * ug/kg RS <3 <3 <3
Bromobenzene ug/kg LN} <2 <2 <2 <2
1,2,3-Trichloropropane * ug/kg SN <4 <4 <4 <4
Propylbenzene * ug/kg RN <4 <4 <4 <4
2-Chlorotoluene ug/kg Q[ <3 <3 <3 <3
1,3,5-Trimethylbenzene * ug/kg O <3 <3 <3 <3
4-Chlorotoluene ug/kg QO <3 <3 <3 <3
tert-Butylbenzene * ug/kg £ <5 <5 <5 <5
1,2,4-Trimethylbenzene * ug’kg > <6 <6 <6 <6
sec-Butyloenzene * ug/kg <4 <4 <4 <4
4-Isopropyltoluene * ug/kg <4 <4 <4 <4
1,3-Dichlorobenzene * ug/kg 10 <4 <4 <4 <4
1,4-Dichlorobenzene * ug/kg 10 <4 <4 <4 <4
n-Butylbenzene * ug/kg <4 <4 <4 <4
1,2-Dichlorobenzene * ug/kg 10 <4 <4 <4 <4
1,2-Dibromo-3-chloropropane * ug/kg <4 <4 <4 <4
1,2,4-Trichlorobenzene * ug/kg 10 <7 <7 <7 <7
Hexachlorobutadiene ug/kg <4 <4 <4 <4
Naphthalene ug/kg <27 <27 <27 <27
1,2,3-Trichlorobenzene * ug/kg <7 <7 <7 <7
Surrogate Recovery Toluene D8 % <0 109 53 94
Surrogate Recovery 4-Bromofluorobenzene % <0 120 126 130
VOC TICs None ND ND ND
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Soil Sampling Summary Results 2014

COMMERCIAL/
INDUSTRIAL |Reference |PUich S-fButch -4 on 1 pw1 | mw2 | mwa
HHRA Value Value
Parameter Units
Hexane ug/kg <100 | <100 <100 <100
Heptane ug/kg <100 | <100 <100 <100
Octane ug’kg <100 | <100 <100 <100
Methyl Tertiary Butyl Ether * ug/kg <2 <2 <2 <2
Benzene * ug/kg 50 <3 <3 <3 <3
Toluene ug/kg 50 <3 <3 <3 <3
Ethylbenzene * ug/kg 50 <3 <3 <3 <3
p/m-Xylene * ug/kg <6 <6 <6 <6
o-Xylene * ug/kg <3 <3 <3 <3
Surrogate Recovery Toluene D8 % <0 109 53 94
Surrogate Recovery 4-Bromofluorobenzene Yo <0 120 | ,126 130
4
e
TPH CWG X
Aliphatics )
~C5-C6* ma/kg 304 LQM GAC <00t s “<0.1 <0.1 <0.1
>C6-C8* mg/kg 144 LQM GAC 07| <01 | <01 | <04
>C8-C10 ma/kg 78 LQM GAC S04 | <01 <0.1 <0.1
>C10-c12* ma/kg 48 LQM GAC SN F<02 | <02 | <02 | <0.2
>C12-C16* mg/kg 24 LQM GAC SN <4 <4 <4 <4
>C16-C21* mg/kg 1600000 LQM GAC RN <7 <7 <7 <7
>C21-C35* mg/kg Q[ <7 <7 <7 <7
Total aliphatics C5-35 ma/kg 1600000 LQM GAC Y <19 <19 <19 <19
Aromatics QO

>C5-EC7 mg/kg 1220 LQM GAC | & <01 | <01 | <01 | <0.1
>EC7-EC8 mg/kg 869 LQM GAC (P <0.1 <0.1 <0.1 <0.1
>EC8-EC10* mag/kg 613 LQM GAC <0.1 | <0.1 <0.1 <0.1
>EC10-EC12 mg/kg 364 LQM GAC <0.2 <0.2 <0.2 <0.2
>EC12-EC16 mg/kg 169 LQM GAC <4 <4 <4 <4
>EC16-EC21 mg/kg 28000 LQM GAC <7 <7 <7 <7
>EC21-EC35 mg/kg <7 <7 <7 <7
Total aromatics C5-35 mg/kg 28000 LQM GAC <19 <19 <19 <19
Total aliphatics and aromatics(C5-35) mg/kg <38 <38 <38 <38
PCB 77 ug/kg <5 <5 <5 <5
PCB 81 ug/kg <5 <5 <5 <5
PCB 105 ug/kg <5 <5 <5 <5
PCB 114 ug/kg <5 <5 <5 <5
PCB 118 ug/kg <5 <5 <5 <5
PCB 123 ug/kg <5 <5 <5 <5
PCB 126 ug/kg <5 <5 <5 <5
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Soil Sampling Summary Results 2014

COMMERCIAL/
INDUSTRIAL |Reference |PUich S-fButch -4 on 1 pw1 | mw2 | mwa
Value Value
. HHRA
Parameter Units
PCB 156 ug/kg <5 <5 <5 <5
PCB 157 ug/kg <5 <5 <5 <5
PCB 167 ug/kg <5 <5 <5 <5
PCB 169 ug/kg <5 <5 <5 <5
PCB 189 ug/kg <5 <5 <5 <5
Total 12 PCBs ug/kg <60 <60 <60 <60
Natural Moisture Content % <0.1 7 17.5 12.6
Moisture Content 105C (% Dry Weight) % <0.1 NA NA 17
Dry Matter Content Ratio 105°C Yo <0.1 NA NA 85.5
O
Ammoniacal Nitrogen as NH3 mg/kg <0.6 <0.6 . ”<0.6 <0.6
Fluoride mg/kg <0.3 1 gs\w 1.4 1.3
S
Free Cyanide mag/kg <05 4 <05 | <05 | <0.5
Notes: Qoq";@b
Durch S-values for normal uncontaminated soil Q\\} é)\}\
100 above lab detection limit XS
Na
-above guideline values where &> @Q
22 (bold) above Dutch S-values .(éé &O
NN\
\ '\0.)
)
N
‘\(;
&
S
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Appendix C
Groundwater Summary Results 2011-2013
(AGW1 Wells)
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Groundwater Bi Annual data (October 2013) -Table 1 Metals, Inorganics, Other

Sample ID_ | AGW1-1 | AGW1-2 | AGW1-3 | AGW1-1 | AGW1-2 | AGW1-3 | AGWi-1_| AGW1-2 | AGW1-3 | AGW1-1 | AGW1-2 | AGWI-3 | AGW1-1 | AGW1-2 | AGW1-3 | AGW1-1 | AGW1-2 | AGW1-3 | AGWI-1 | AGW1-2 | AGW1-3 | o ounaw
Date pled 30/11/2011 16/02/2012 27/04/2012 18/09/2012 22/04/2013 13/05/2013 24/09/2013 e EPZAO:)GSVS
Parameter Units | | 'mm 9
| |
pH pH units 7.1 74 7.2 7.2 7.3 7.2 7.2 7.3 7.2 7 7.3 7.2 7.1 7.3 7.2 7.2 73 7.3 - 6.5 and <9.5
Nitrate mg/lLasN | 3.97 10.02 12.61 3.42 14.07 8.87 3.58 11.07 10.87 3.25 10.38 8.4 3.41 9.17 7.73 375 25
Nitrite mg/LasN | <0.002 | <0.002 | <0.002 0.009 0.007 0.01 <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 <0.002 | <0.002 | <0.002 | 0.375 0.1
Chloride mg/l 83.52 30.9 3156 | 106.76 | 38.77 | 37.96 70.58 129.09 | 3599 | 10264 59 36.38 98.2 70.29 40.91 85.92 98.79 39.29 187.5 30
Fluoride mg/| 0.14 0.12 0.14 0.15 0.11 0.13 0.13 0.11 0.13 <0.02 | <0.02 <0.02 0.11 0.15 0.14 0.13 0.1 0.11 187.5 30
Metals-Cd ug/! <009 | <0.09 <0.09 <009 | <0.09 0.095 <0.09 <0.09 <0.09 <009 | <0.09 <0.09 <009 | <0.09 <0.09 <009 | <0.09 <0.09 375 5
Metals Ti ug/l <0.06 | <0.06 <0.06 <0.06 | <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 | <0.06 <0.06 <0.06 | <0.06 <0.06 <0.06 | <0.06 <0.06 - -
Metals Hg ug/! <004 | <0.04 <0.04 <004 | <0.04 | <0.04 <0.04 <0.04 | <0.04 <004 | <0.04 <0.04 <004 | <0.04 <0.04 <004 | <0.04 <0.04 075 1
Metals Pb ug/l <0.02 | <0.02 <0.02 6.923 2315 2.568 1.749 6.211 4547 0.05 0.053 0.071 <0.02 | <0.02 <0.02 0.197 | 0.605 <0.02 18.75 10
Metals Cr ug/! <214 | <214 <214 4.788 4.106 <214 <214 <14 | <214 <214 | <214 <214 <214 | <214 2.65 2.249 5.08 <214 37.5 30
Metals Cu ug/l <0.11 <0.11 <0.11 8.841 4.148 3.079 0.183 <0.11 <0.11 0.251 0.249 0.306 <0.11 2.209 1.248 5.309 5.107 2.767 1500 30
Metals Mn ug/l <0.04 | <0.04 <0.04 44.67 40.7 25,57 0.435 0.293 2,913 2.828 1.504 2.153 0.446 0.363 1.983 3.165 5.725 1.371 - 50
Metals Ni ug/l <0.14 | <0.14 <0.14 4.801 1.169 2.565 0.447 0.259 2412 0.441 0.3 0.811 0177 | 4.227 3.558 0.687 | 0.426 0.825 15 20
Metals As ug/l <0.1 <0.1 <0.1 2.101 0.131 0.128 0.271 0.241 0.234 0.365 0.28 0.211 <0.1 <0.1 <0.1 <0.1 <0.1 <01 75 10
Metals CO ug/l <0.02 | <0.02 <0.02 0.763 0.315 0.417 0.03 0.143 0.172 0.066 0.171 0.153 <0.02 91 0.136 0.069 0.108 0.132 - -
Metals V ug/l <0.16 | <0.16 <0.16 4.882 2.817 1.442 0.295 0.266 0.575 0.693 0.466 0.898 <0.16 N0.166 0.655 0.341 0.349 0.61 - -
Metals Sn ug/l <28 <2.8 <2.8 <2.8 <28 <2.8 <2.8 <28 <2.8 <2.8 <28 <28 <2®é <2.8 <28 <2.8 <2.8 <2.8 = =
(§)
(o] hal ug/l <1 <1 <1 <1 <1 <1 <1 <1 <\*’ @.743 16.386 22.16 <1 <1 <1 <1 <1 <1
Total coliforms no/100ml 0 0 0 20 0 0 66 1 é\ 'Y 21 0 0 13 0 0 0
Faecal Coliforms no/100ml 0 0 0 0 0 0 0 0 Q(? Q\O 0 0 0 0 0 0 0
4
0 ‘\&W

Note VOC test only on 13/05//2013 as last month had elevated values
* lower EC Directive value for Cl taken as worst case comparison

Hg/l = micrograms per litre
mg/l = milligrams per litre
<=Less Than

Results are Bold and shaded where they exceed the 2010 Regula@g

O

Results are underlined where they exceed the EPA Interim Guié&e\
O

EPA Interim Guideline Values (IGVs) 2003
Sl No. 9 of 2010 Groundwater Regulations
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Soil Leachate Summary Results 2014

EPA Interim EC Env.
. Objectives
Test Units Groundwater LOD MWwWA1 MwW4
Values (IGV) (Groundwater)
Regs.
Dissolved Arsenic * ug/| 10 7.5 <2.5 <2.5 2.6
Dissolved Barium * ug/l <3 4 4
Dissolved Beryllium * ug/l <0.5 <0.5 <0.5
Dissolved Boron* ug/| 1000 750 <12 <12 <12
Dissolved Cadmium * ug/I 5 3.75 <0.5 <0.5 <0.5
Dissolved Chromium * ug/I 30 37.5 <1.5 <1.5 <15
Dissolved Copper* ug/l 30 1500 <7 <7 <7
Dissolved Lead* ug/! <5 <5 <5
Dissolved Mercury * ug/! 1 0.75 <1 <1 <12
Dissolved Molybdenum * ug/l <2 3 A
Dissolved Nickel * ug/l 20 15 <2 <2 [ &<
Dissolved Selenium * ug/l = - <3 <3 4 <3
Dissolved Vanadium * ug/l <15| &8 | <15
Dissolved Zinc * ug/l 100 - <3 & & <3
M

VOC MS O J
Dichlorodifluoromethane ug/l <2 <2 <2
Methyl Tertiary Butyl Ether ug/l N < <1 <1
Chloromethane ug/l ECA] <3 <3 <3
Vinyl Chloride ug/l = 0.375, &’ <0.1 <0.1 <0.1
Bromomethane ug/l &R <1 <1 <1
Chloroethane ug/! & <3 <3 <3
Trichlorofluoromethane ug/I @ <3 <3 <3
1,1-Dichloroethene (1,1 DCE) ug/l <3 <3 <3
Dichloromethane (DCM) ug/I 10 = <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/I <2 <2 <2
1,1,1-Trichloroethane ug/l <2 <2 <2
1,1-Dichloropropene ug/l <3 <3 <3
Carbon tetrachloride ug/I <2 <2 <2
1,2-Dichloroethane ug/l <2 <2 <2
Benzene ug/I 1 0.75 <1 <1 <1
Trichloroethene (TCE) ug/I 70 0 <3 <3 <3
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Soil Leachate Summary Results 2014

EPA Interim EC Env.
. Objectives
Test Units Groundwater LOD MwW1 Mw4
Values (IGV) (Groundwater)
Regs.
1,2-Dichloropropane ug/I <2 <2 <2
Dibromomethane ug/I <3 <3 <3
Bromodichloromethane ug/I <2 <2 <2
cis-1-3-Dichloropropene ug/I <2 <2 <2
Toluene ug/I 10 - <2 <2 <2
trans-1-3-Dichloropropene ug/I <2 <2 <2
1,1,2-Trichloroethane ug/I <2 <2 <2
Tetrachloroethene (PCE) ug/I 40 - <3 <3 <3
1,3-Dichloropropane ug/I <2 <2 <2
Dibromochloromethane ug/I <2 <2 <2
1,2-Dibromoethane ug/| <2 <2 <2 5.
Chlorobenzene ug/l <2 <2 <2
1,1,1,2-Tetrachloroethane ug/l <2 <2 22
Ethylbenzene ug/l 10 - <2 <A & <2
p/m-Xylene ug/l <3 L8 & <3
0-Xylene ug/l <2 | - <2
Styrene ug/! - - <2 ¥ <2 <2
Bromoform ug/! 2NN <2 <2
Isopropylbenzene ug/! D' <3 <3
1,1,2,2-Tetrachloroethane ug/! s B <4 <4
Bromobenzene ug/l Q& <2 <2 <2
1,2,3-Trichloropropane ug/! | <3 <3 <3
Propylbenzene ug/! O <3 <3 <3
2-Chlorotoluene ug/l £ <3 <3 <3
1,3,5-Trimethylbenzene ug/l O <3 <3 <3
4-Chlorotoluene ug/I <3 <3 <3
tert-Butylbenzene ug/I <3 <3 <3
1,2,4-Trimethylbenzene ug/I <3 <3 <3
sec-Butylbenzene ug/I <3 <3 <3
4-Isopropyltoluene ug/I <3 <3 <3
1,3-Dichlorobenzene ug/I <3 <3 <3
1,4-Dichlorobenzene ug/I <3 <3 <3
n-Butylbenzene ug/I <3 <3 <3
1,2-Dichlorobenzene ug/I <3 <3 <3
1,2-Dibromo-3-chloropropane ug/I <2 <2 <2
1,2,4-Trichlorobenzene ug/I <3 <3 <3
Hexachlorobutadiene ug/I <3 <3 <3
1,2,3-Trichlorobenzene ug/I <3 <3 <3
Surrogate Recovery Toluene D8 Yo <0 83 85
Surrogate Recovery 4-Bromofluorobenzene Yo <0 93 94
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Soil Leachate Summary Results 2014

EPA Interim oiig?\:’és
Test Units Groundwater LOD MwW1 Mw4
Values (IGV) (Groundwater)
Regs.
Methyl Tertiary Butyl Ether ug/I <1 <1 <1
Benzene ug/I 1 0.75 <1 <1 <1
Toluene ug/I <2 <2 <2
Ethylbenzene ug/I 10 - <2 <2 <2
p/m-Xylene ug/I <3 <3 <3
0-Xylene ug/I <2 <2 <2
Surrogate Recovery Toluene D8 Yo <0 83 85
Surrogate Recovery 4-Bromofluorobenzene Yo <0 93 94
SVOC MS o
Phenols N
2-Chlorophenol ug/! <10 <10 L0
2-Methylphenol ug/l <10 <10\ & <10
2-Nitrophenol ug/l <10 <04 <10
2,4-Dichlorophenol ug/l <10 | &40 <10
2,4-Dimethylphenol ug/l <103° %10 <10
2,4,5-Trichlorophenol ug/! <O <10 <10
2,4,6-Trichlorophenol ug/l o219 | <10 <10
4-Chloro-3-methylphenol ug/! . Fla<10 <10 <10
4-Methylphenol ug/! O & <10 <10 <10
4-Nitrophenol ug/l | <10 <10 <10
Pentachlorophenol ug/! O <10 <10 <10
Phenol ug/l £ <10 <10 <10
PAHs O
2-Chloronaphthalene ug/I <10 <10 <10
2-Methylnaphthalene ug/I <10 <10 <10
Naphthalene ug/I 1 - <10 <10 <10
Acenaphthylene ug/I <10 <10 <10
Acenaphthene ug/I <10 <10 <10
Fluorene ug/I <10 <10 <10
Phenanthrene ug/I - - <10 <10 <10
Anthracene ug/I <10 <10 <10
Fluoranthene ug/I <10 <10 <10
Pyrene ug/I <10 <10 <10
Benzo(a)anthracene ug/I - - <10 <10 <10
Chrysene ug/I - - <10 <10 <10
Benzo(bk)fluoranthene ug/I <10 <10 <10
Benzo(a)pyrene ug/I 0.01 - <10 <10 <10
Indeno(123cd)pyrene ug/I <10 <10 <10
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Soil Leachate Summary Results 2014

EPA Interim EC Env.
. Objectives
Test Units Groundwater LOD MwW1 Mw4
Values (IGV) (Groundwater)
Regs.
Dibenzo(ah)anthracene ug/I <10 <10 <10
Benzo(ghi)perylene ug/I <10 <10 <10
Phthalates
Bis(2-ethylhexyl) phthalate ug/I <10 <10 <10
Butylbenzyl phthalate ug/I <10 <10 <10
Di-n-butyl phthalate ug/I <10 <10 <10
Di-n-Octyl phthalate ug/I <10 <10 <10
Diethyl phthalate ug/I <10 <10 <10
Dimethyl phthalate ug/I <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 L0
1,4-Dichlorobenzene ug/l <10 <10\ & <10
2-Nitroaniline ug/l <10 <04 <10
2,4-Dinitrotoluene ug/l <10 | &40 <10
2,6-Dinitrotoluene ug/! <103° %10 <10
3-Nitroaniline ug/l <O <10 <10
4-Bromophenylphenylether ug/! o219 | <10 <10
4-Chloroaniline ug/! . Fla<10 <10 <10
4-Chlorophenylphenylether ug/! O & <10 <10 <10
4-Nitroaniline ug/l | <10 <10 <10
Azobenzene ug/l O <10 <10 <10
Bis(2-chloroethoxy)methane ug/I £ <10 <10 <10
Bis(2-chloroethyl)ether ug/l O <10 <10 <10
Carbazole ug/I <10 <10 <10
Dibenzofuran ug/I <10 <10 <10
Hexachlorobenzene ug/I <10 <10 <10
Hexachlorobutadiene ug/I <10 <10 <10
Hexachlorocyclopentadiene ug/I <10 <10 <10
Hexachloroethane ug/I <10 <10 <10
Isophorone ug/I <10 <10 <10
N-nitrosodi-n-propylamine ug/I <10 <10 <10
Nitrobenzene ug/I <10 <10 <10
TPH CWG
Aliphatics

>C5-C6 ug/I <5 <5 <5
>C6-C8 ug/I <5 <5 <5
>C8-C10 ug/I <5 <5 <5
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Soil Leachate Summary Results 2014

EPA Interim oiig?\:’és
Test Units Groundwater LOD MwW1 Mw4
Values (IGV) (Groundwater)
Regs.
>C10-C12 ug/I <5 <5 <5
>C12-C16 ug/I <10 <10 <10
>(C16-C21 ug/I <10 <10 <10
>(C21-C35 ug/I <10 <10 <10
Total aliphatics C5-35 ug/I <10 <10 <10
Aromatics
>C5-EC7 ug/I <5 <5 <5
>EC7-EC8 ug/I <5 <5 <5
>EC8-EC10 ug/I <5 <5 <5
>EC10-EC12 ug/I <5 <5 <5
>EC12-EC16 ug/| <10 <10 <10 .
>EC16-EC21 ug/l <10 <10 <10”
>EC21-EC35 ug/l <10 <10 L0
Total aromatics C5-35 ug/l <10 <10\ & <10
Total aliphatics and aromatics(C5-35) ug/| <10 <0 <10
FS

PCB 77 ug/l <0134 aX0.1 <0.1
PCB 81 ug/l <@ <0.1 <0.1
PCB 105 ug/! \%A <0.1 <0.1
PCB 114 ug/I . 9}a<0.1 <0.1 <0.1
PCB 118 ug/l < <0.1 <0.1 <0.1
PCB 123 ug/l | <01 <0.1 <0.1
PCB 126 ug/l O <0.1 <0.1 <0.1
PCB 156 ug/l £ <0.1 <0.1 <0.1
PCB 157 ug/l 9 <0.1 <0.1 <0.1
PCB 167 ug/I <0.1 <0.1 <0.1
PCB 169 ug/I <0.1 <0.1 <0.1
PCB 189 ug/I <0.1 <0.1 <0.1
Total 12 PCBs ug/I <1.2 <1.2 <1.2
Fluoride mg/I 30 187.5 <0.3 0.6 <0.3
Ammoniacal Nitrogen as NH3 * mg/l <0.03] 0.08 0.08
Mass of raw test portion kg 0.1006 0.1058
Leachant Volume | 0.89 0.885

Values for the general quality of groundwater in a groundwater body in terms of whether its ability to support humar

100 above lab detection limit
above guideline values where
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