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Elsam Dublin Waste to Energy Project, Ringsend, Dublin
Geo-Environmental Engineering Assessment

1. INTRODUCTION

Dublin Waste to Energy Limited are the preferred bidder for the Dublin Waste to Energy
Project, in association with Dublin City Council (DCC) as a public private partnership
arrangement.

The site for the proposed facility is situated on the Poolbeg Penninsula, Ringsend, Dublin (See
Figure 1). A number of previous site investigations had taken place on the site between 2001
and 2005 and these investigations identified a considerable thickness of made ground beneath
the site and also noted observations of hydrocarbon contamination.

Arup Consulting Engineers have been appointed by Elsam A/S to complete a desk study of
the site including a review of previous intrusive geotechnical and environmental ground
investigations in order to produce a geo-environmental engineering assessment of the site as a
response to concerns regarding the precise extent of the made ground/ fill material, its depth
and the levels of contamination present. No additional site investigation or chemical testing
of soil or groundwater from the site was undertaken to complete this assessment.

Section 2 of the report describes the proposed development in relation to the site. A desk
study of the site is presented in Section 3. Section 4 describes the site investigations
previously carried out on the site. Section 5 presents the ground conditions specific to the site.
An appraisal of the available environmental data is presented in Section 6 followed by an
appraisal of the geotechnical data in Section 7. Engingering studies undertaken are presented
in Section 8 and conclusions and recommendationssin Section 9 of the report.

NS
O<\ \
F3
& &@6
2. PROPOSED DEVELOPMENI(\Q
59%@
2.1 General Site Descrlptlgzﬁn\\\\q

The proposed facility will gocfnprlse a waste to energy facility which will be constructed on a
reclaimed site at Plgeongzi‘ouse Road, Ringsend, Dublin (See Figure 1).

QO
2.2 Concept Design

The proposed layout and elevations of the facility are contained on the following drawings
produced by Elsam A/S. Relevant drawings include:

Drawing BE002 Layout Permanent Waste Facility
Drawing BE101 Layout Elevation and Distances
Drawing BH001 Layout Longitudinal Section
Drawing BH002 Layout Elevation East

Drawing BH003 Layout Elevation West

Drawing BH004 Layout Elevation North

Drawing BH005 Layout Elevation South

These drawings show the main elements to the facility including the waste bunker, waste
reception hall, plant and turbine rooms and flues. External areas comprising roads / parking
and landscaped areas are also indicated. A full description of the proposed facility is provided
in the EIS.
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Elsam Dublin Waste to Energy Project, Ringsend, Dublin
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23 Site Formation and Landscaping
The principal areas of cut and fill and land-uses within the site are shown on Figure 2. In the
course of construction an amount of material will need to be excavated from portions of the
site whilst fill material will be required in other parts of the site. Estimates of the main
quantities are given below:
Table 2.1: Approximate Earthworks Quantities
Cut areas Un-bulked Volume (m?)
Main Building (including Waste
16,000
Bunker)
Cooling water pipes 2,000
External Areas 2,000
Fill areas Un-bulked Volume (m®)
Main Building (incl. Ramp) 6,500
Roads / Hardstanding 7,000
Soft Landscaped Areas 6,000
&.
The principal options of using excavated material %sg{te will be:
. Filling of soft landscaped area in the dbg‘ﬁg\rn part of the site;
. Filling beneath the access ramp \g@q;bﬁ main building.
The implications and viability of t @ng the excavated material on site or whether excavated
material will be unsuitable for (@u\se onsite and will require disposal off site are discussed in
Section 8 of this report. & \\\\Q
K
&
X
o&é‘\
3. DESK STUDY ©
3.1 Site Location
The site is located in an area known as the Poolbeg Penninsula which forms the southern
boundary to the entrance to Dublin Port. The principal part of the site itself is situated to the
south of Pigeon House Road, east of the Synergen Dublin Bay Power Plant. The Ringsend
Wastewater Treatment Plant is located immediately to the west. The auxiliary part of the site
which will house the cooling water pipes is located to the north of Pigeon House Road.
3.2 Site Description
The site is rectangular in outline and extends for a distance of approximately 335 metres SSW
from Pigeon House Road and is approximately 160 metres from WNW to ESE. The area of
the site is approximately 5.5 Ha.
The northern portion of the site, adjoining Pigeon House Road, is currently used as a scrap
metal storage and processing yard by the Clearway Disposal. Much of this area is covered by
piles of scrap metal. A number of loading bays are present in the west-centre of this area.
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Elsam Dublin Waste to Energy Project, Ringsend, Dublin
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A small office building and substantial sheet metal shed are situated in the south-western part
of this area. An unbunded fuel oil tank is situated close to the east of this shed; there is
evidence of recent fuel oil spillage beside this tank. The ground surface throughout this
portion of the site appears to be rubble/gravel/soil with no hard standing evident.

The west-central portion of the site is occupied by Hibernian Molasses Limited and is
dominated by one large and three smaller, circular above ground steel storage tanks which
contain molasses. These tanks are bunded and there is a concrete surface inside the bunds.
Two unbunded rectangular cylindrical steel tanks are present immediately to the northeast,
located on a gravel surface — this area is used for loading/unloading. It is understood that
these tanks contain blended molasses. Tanker trucks were also seen to be parked in this area.
A light fuel oil tank is situated close to the site entrance on a gravel surface.

The east-central portion of the site, separated from the Hibernian Molasses premises by a high
steel fence, is understood to be vacant and in the ownership of Dublin City Council and forms
part of their waste water treatment facility.

A pipeline runs along the eastern boundary of the scrap yard premises, then along the northern
boundary of the east-central portion of the site and continues into the Hibernian Molasses
premises. We understand that this is a supply pipeline taking molasses material from ship into
the molasses plant (Hibernian Molasses Limited).

The southern part of the site is largely surfaced in tarmgc except for portions of the periphery
which appear to be gravelled. A number of truck tvailers are parked and there are also a
considerable number of portable plastic storagestanks in the northern part. There is a
substantial prefabricated office/storage buci)kd‘ih@situated near the eastern perimeter and a
smaller, similar building in the north-cenotﬁ.@s\o

Pigeon House Road is at an elevatioqfﬁﬁ\l\)etween about +3.8 and +4.8mOD at the northern

margin of the site. In general groufiddevels on the site itself are between approximately +3.6

and +4.7 mOD, with the scrap &f yard in the northern part of the site being slightly higher

than the remainder of the sg}d\;(@@e: Figure 3). There is no appreciable sloping ground on the
S

site. S
é,\\o
3.3 Surrounding Land Use

The surrounding area is currently dominated by industrial utilities and fuel storage facilities
including some derelict and disused industrial sites. There is also some public amenity/open
space south of the site.

The Synergen Dublin Bay Power Plant is situated to the west of Shellybanks Road which runs
along the western boundary of the site. The northern portion of this road is currently used by
vehicles accessing Hibernian Molasses’ plant.

The Ringsend Wastewater Treatment Plant is situated to the east of the site.

To the north of the site, immediately to the north of Pigeon House Road, there is an open
channel which carries cooling water from the power plant into the Liffey Estuary.

The Irishtown Nature Park is situated to the southeast of the site whilst Sean Moore Park,
Irishtown Stadium and Ringsend Park are situated to the east.

3.4 Site History

An historical review of the site and surrounding area has been undertaken for Dublin City
Council by the RPS Group (ref. RPS 2005) and reported on under a separate cover (See EIS
Chapter 16 — Archaeology). This assessment of the site was based on a review of historical
maps and aerial photographs.
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The study showed the site was largely underwater up to the 1970s except for a small amount
of beach shingle in the northern portion of the site adjoining Pigeon House Road. In the late
1930’s the old Poolbeg power station was built to the west of the site and was enlarged by
subsequent land reclamation towards the east where a number of oil tanks were installed. An
outfall from the power station discharged onto the existing site which was described as a
lagoon contained by a sand and gravel bund situated to the south.

A sewage works and outfall is described as situated to the north of Pigeon House Road from
the 1930s and possibly earlier. The Ringsend Wastewater Treatment Plant east of the site
dates from c.1976-78.

The RPS report records that the site was infilled between 1970 and 1976 with a mixture of
glass, rubble, concrete, ash waste, bricks, gravel and clay. A Dublin Port and Docks Board
map shows the northern and central portions of the site as infilled in September 1972 (Figure
4). A handwritten addition to this drawing notes that this infilled material may possibly have
consisted of hydraulic fill.

The RPS report noted that Hibernian Molasses established a plant on the site in 1979 and that
the five above ground storage tanks which currently exist were recorded on the 1988
Ordnance Survey 1:1000 scale map for the area. The tanks were described in the RPS report
as currently containing molasses except in the case of one smaller tank which contained light
fuel oil.

The northern and southern portions of the site wer \q%\s‘ﬁorted to be coal storage sites in 1982.
The northern portion of the site is mentioned asfhaving been leased to Coal Distributors
Limited prior to 1995 and since then it has b@én@erated as a scrap metal yard.

o%\"
3.5 Ground Conditions and Geolthx

General geological information &@%xé\study area was obtained from the following sources:

. GSI 1:100,000 scal@@gd%ck Geology map, Sheet 16 (Kildare-Wicklow)

. The GSI 1:50,000 Sﬁale Quaternary map of Dublin

. Nolan, S.C. (1)§§ég The Carboniferous Geology of the Dublin Area. Unpubl. PhD
thesis, Univ.Dub.

. Naylor, D. 1965 Pleistocene and post-Pleistocene sediments in Dublin Bay, Sci. Proc.
Roy.Dub. Soc., Series A, Vol. 2, 175-188

. Farrell, E. R., and Wall D., 1990 The soils of Dublin, Trans. Instn. Engrs. Ireland,

115, 78-97

Detailed geological information, data on ground conditions and environmental information
was inferred from available ground investigation data for the site and adjoining areas, see
Section 4.
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4, PREVIOUS GROUND INVESTIGATIONS ON SITE

4.1 General

Previous geotechnical and environmental investigations have been carried out by others to

provide data on the ground conditions, the contamination levels of the soil and the

hydrogeological conditions relating to the site. These investigations fall into two categories:

. Previous ground investigations on site, see Table 4.1 below and Figure 5;

. Archival ground investigations undertaken in the surrounding areas, see Table 4.2
below. Unless specifically stated otherwise these investigations have not been
considered in this appraisal.

Table 4.1: Previous ground investigations on site
Description of Investigation Number of Date work
Contractor . -
Explorations carried out
Factual Report on Ground Investigation, | 5 shell & auger May-June
Geqtegh Dublin Waste to Energy Project 5 rotary core 2003
Specialists e
Limited 2 9 trial pits
& 5 slit trenches
O
Soil and Groundwater Invq@ﬁg@‘ﬁon at
RPS Dublin Waste to Energx&%@\Ringsend, 7 she.ll &.auger h;[(e)lg(;h
Dublin &QO{\ S 18 trial pits
. .. N
Site Investlgatlolgﬁl\&v aste to Energy 4 shell & auger October
IGSL Project, Ring{s\gﬁi‘c\b@ublin City 2 rotary core 2005
25
S 2 CPT
S
&
Table 4.2: Archival gl@%ild investigations in the surrounding area
Contractor Description of Investigation Numbe1: of Issue date
Explorations
Poolbeg Generating Station Site 14 shell & auger with
IGSL Investigation (Report available but rotary coring 1992
no borehole logs or maps included) 4 trial pits
125 trial pits, 114
. percussive boreholes,
Norwest Holst Ringsend Wastewatgr Treatment 35 rotary coreq 1997
Works Investigation holes, 59 dynamic
and 36 static cone
probe holes
4.2 Fieldworks

4.21 Cable Percussive Boreholes

In total, 16 no. cable percussive boreholes were undertaken at the site (Figure 5). They

typically extended to a depth of up to 34m bgl. Disturbed samples were taken at typically 1-

2m intervals from the drill holes undertaken. Standard Penetration Tests (SPT’s) were

typically undertaken at 1.5-2m intervals from ground level in all of the cable percussive
boreholes, except in the RPS 2005 investigations.
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42.2 Rotary Core Drill-Holes

A total of 7 no. rotary core drill-holes were completed at the site (Figure 5). They generally
were drilled to depths of 40-52m bgl. The holes undertaken during the 2003 Geotech
investigation were open hole drilled to bedrock; Standard Penetration Tests (SPT’s) were
typically carried out at 1.5 m intervals between ground level and bedrock in the 2003 drill-
holes.

4.2.3 Trial Pits

27 no. trial pits were completed within the site, see Figure 5. Disturbed bulk samples were
taken from each pit.

4.2.4 Slit Trenches

5 no. slit trenches were excavated during the Geotech investigation in 2003 (Figure 5). The
slit trenches were situated along the perimeter in the western and south-western portions of the
site. The trenches were dug to a depth of 1.2m bgl and were 10.0 — 10.5 m in length. The slit
trenches where undertaken primarily to locate services.

4.2.5 Cone Penetration Testing

Cone penetrometer (CPT) tests were carried out at two locations in the southern portion of the
site during the 2005 IGSL investigation. The tgg&s were subcontracted to the Civil
Engineering Department of Trinity College, Dublin%\é

S
)
Sy
\
Standpipes were installed in 15 no. of g{@g&?lholes, as follows (see Figure 5):

W
. BH1, BH4, BHS, BR6, BR BRI (2003 ;
3889 o0y

e BH3,BH4(2005) O
O &

N

. MWO01, MW02, MWQ@,Q\I\\dWO4a, MWO05, MWO06A and MWO07 (2005).
QS

4.2.6 Groundwater Monitoring

Water level monitoring gﬁa;\s carried out in 2003 in all of the 2003 installations, and in 2005 for
4 of the 2003 instalt4tions (BH1, BH4, BR6 and BRS) and all of the 2005 installations
(MWO01 - MWO07).

4.2.7 Gas Monitoring

Gas barrel headworks were installed on the following drill holes: BH1, BH4, BHS5, BR6, BR8
and BR9 (Figure 5). Gases measured included O,, CO, and CH, and barometric pressure on
one occasion only.

4.3 Environmental Laboratory Testing

Laboratory testing of selected soil and groundwater samples recovered was undertaken as
follows:

4.31 2003 Geotech Investigations (Environmental Testing)

6 no. soil samples were tested for metals (As, Ba, Cd, Cr, Cu, Hg, Mo, Ni, Pb, Sb, Se, Zn),
free/total cyanide, thiocyanate, elemental sulphur, sulphate, sulphide, hexavalent chromium,
pH, TPH, PAHs and phenol index. 2 no. samples were tested for dioxins and 28 no. samples
for pH/sulphates.

It should be noted that no groundwater samples were tested as part of this investigation.
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4.4

5.1

4.3.2 2005 RPS Investigations (Environmental Testing)

64 no. soil samples were tested for TPH, PAHs, VOCs, metals, asbestos, pH, ammonia,
total/faecal coliforms and phenols.

11 No. groundwater samples (7 from new installations /4 from 2003 installations) were tested
for TPH, PAHs, VOCs, metals, pH, total/faccal coliforms and phenols.

Geotechnical Laboratory Testing

Particle size distribution and classification tests were carried out on selected disturbed samples
of soil recovered from the cable percussive drill holes. Unconsolidated undrained triaxial tests
and 1-D consolidation tests were carried out on selected samples recovered. Point load index
tests and uniaxial compressive strength tests were carried out on rock cores recovered during
rotary coring.

GROUND CONDITIONS

Overview
&
5.1.1 Geotechnical setting Q@
&
A detailed geological cross section and lagjout) of the existing boreholes at the site are
presented in Figures 5 and 6. The general sftagigraphy is summarised in tabular form below:

S
&
Table 5.1: Summary of General S(@%@‘aphy

. . e (i D . . .
Stratigraphic ;&Eﬁ(ﬁostrangraphy and Genetic Principal

Divisions 0&%) assification Materials

NN

Recent %&Sﬁe ground (fill)
B

Na.

/ made ground.

Natural earth and man made waste

QOO& Marine (beach, estuarine and seabed) Generally mixed silts/clays and

Recent deposits fine sands with shell fragments

Generally well sorted sand and
gravels, typically with some

Pleistocene- Glacial and Fluvioglacial deposits cobbles, and boulders in places.

Recent

Quaternary

in places

Some boulder clay layers reported

) Outwash/ glacio-marine clay deposit and sand layers. Thicker sandy
Pleistocene silt/clay at top in places

Slightly sandy clays with some silt

Lodgement till/ weathered rock Boulders, cobbles, gravel, clay, silt

locally common chert

Dark grey, fine grained limestone
Lower Carboniferous Calp Formation with interbedded black shale, and

Reviews of site investigation data in the Dublin port area (Naylor, 1965; Farrell and Wall,
1990) indicate local thickening of the Quaternary deposits in a deep channel in the bedrock
surface, from -20mOD in the Ringsend/Irishtown area to -40mOD in the in the area of the site.
This channel extends north-westwards through the Alexandra Basin on the northern side of
the Liffey.
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5.2 Geotechnical Materials

5.2.1 Made Ground

During site investigations undertaken on the site the made ground was logged as being
between 1.6 m and 5.6 m in thickness across the site. It consists of a mixture of gravels,
sands, silts and clays and includes rubble, bricks, concrete, glass, timber and cinder. By its
nature the composition of the material is variable as can be seen from the drill-hole logs and
photographs taken.

The inferred extent and thickness of the fill material at the site is shown graphically on Figure
6.

5.2.2 Recent Marine Deposits

This material generally consists of loose to medium dense sandy silt and slightly clayey/silty
fine sand with shells and, where logged, ranged in thickness from 0.3m to 2.5m in thickness.

5.2.3 Glacial and Fluvioglacial Deposits

This material consists of sands and gravels (generally medium dense to dense sandy gravel
with shell fragments and occasional cobbles and boulders). Occasionally the material is silty
in nature. Where proven, thicknesses logged varied between 10.5m and 13.3m.
&
5.24 Outwash/Glacio-Marine Clay Deposiolsz‘
The upper layer of this stratum has been %@@é]ﬁlﬁed as a silt with sand laminations. Where
logged this material varied between 5.5 g¥ 6.4 m in thickness. The sand laminations of
this material make it susceptible to \l}ﬂgghng without good control of groundwater during
drilling, as is evident from the 10%03 ‘f‘values reported for the IGSL 2005 investigations.
This material may be a glacial o&ﬁéks‘h deposit.

. X

{\
Below this layer a thick, Sitsly glacio-marine deposit is encountered. This is generally
described as stiff to very giiff dark grey or black slightly sandy clay with layers and
laminations of silt and silfy sand. Where proven, thicknesses ranged between 15.4 m and
16.5m. QO(\
5.2.5 Limestone Bedrock

The bedrock underlying the site is described as strong, mostly thinly bedded, fine grained
Limestone. Rockhead was confirmed at a number of locations within the site. Depths to
rockhead varied between 36 and 45mbgl (-32mOD and -40mOD).

Closely to medium spaced fractures were described as occurring in this limestone. Some
weathering of the limestone was recorded, with localised zones of brown clay, and infill along
fracture planes.

5.3 Groundwater

The main aquifer beneath the site is the sand/gravel unit below the made ground (i.e.
fluvioglacial sands/gravels). The made ground and underlying sands/gravels are expected to
be in hydraulic continuity. The clays underlying the sands/gravels act as aquitards, restricting
the downward movement of groundwater.

The water table was monitored at a depth of approximately 3-4 m bgl towards the base of the
fill material across the site, close to mean sea level. The elevation of the water table at the site
is expected to be heavily influenced by tidal effects given the close proximity to Dublin Bay.
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7 no. monitoring wells were installed across the site during the RPS site investigation in 2005.
The monitoring wells were installed to shallow depths, mostly screened across the fill
material/natural ground boundary. Groundwater levels reported by RPS in March 2005
indicate a hydraulic gradient to the east towards Dublin Bay. Deeper groundwater in the
limestone bedrock has not been monitored however it would be expected to be brackish to
saline, discharging to Dublin Bay.

The sands/gravels although permeable do not represent a potable supply of groundwater given
the close proximity to the sea and the recent history of landfilling in the area. The Ringsend
area is served by a mains water supply and it is unlikely that there are any private groundwater
abstractions in the area. The limestone bedrock (Calp) is classified regionally as a Locally
Important Aquifer, moderately productive only in local zones (LI).

6. APPRAISAL OF ENVIRONMENTAL DATA
6.1 Overview of Legislative Context
6.1.1 Soils

Ireland lacks specific legislation for dealing with gontaminated land, however current
legislation provides certain powers for dealing wj “contaminated land such as the Waste
Management Acts 1996 — 2003 (and arisi § lgégulations) the Local Government (Water
Pollution) Acts 1977-1990, the Bulldl]ﬁg\\ ontrol Act 1990 (and arising ‘Building
Regulations’), and the Protection of Env&g? ntnent Act 2003.

§

In the absence of any national g%i&li‘fa}és regulating levels of contamination in soils and
groundwater in Ireland, it has begh g@mmon industry practice to compare contaminant levels
with the Dutch guideline Valuqs “soil remediation (RIVM 2000). The Dutch guidelines do
not have any statutory ba@%@i‘h Ireland however they are widely accepted by the Irish
environmental industry andsJSy Irish regulatory authorities. This approach was applied to the
sample results to initiallyassess the levels of possible contamination within the site. This is
considered a qualita@& assessment as it involves screening the results against guideline
values such as the Dutch guideline values.

The Dutch soil remediation guidelines provide “Target” and “Intervention” values for a wide
range of soil and groundwater contaminants. “Target” values generally represent clean up
levels for soil remediation and are based on the principal of multi-functionality, where
remediation must fully recover the functional properties of the soil for humans, plant and
animal life. “Intervention” values represent the level of contamination above which there is a
serious case of soil contamination. If the Intervention values are exceeded, clean up should be
considered (unless a subsequent site specific risk assessment proves otherwise). In Ireland the
“suitable for use” principle is adopted for soil remediation, where remedial action is only
necessary if there are unacceptable risks to human health or the environment.

If material were to be reused or stored on site, or left in situ, a site-specific risk assessment
may be required depending on the level of contamination. Site-specific risk assessment is
quantitative, in that a given site (with unique characteristics) is quantitatively assessed as to
the potential for hazards to impact on specific receptors, either human or environmental.

However, if soil is excavated and taken offsite it becomes a waste and there are regulations
determining the levels of contamination in waste materials. The EU Council Decision of 19
December 2002 establishing criteria and procedures for the acceptance of waste at landfills,
which formed an annex to the Landfill Directive (1999/31/EC), took effect in Ireland on 12
July 2005. This Council Decision sets limit values on waste for each landfill type based on
total pollutant contents and leachate concentrations.

1:\D5000-D5099\D5072\3) DOCUMENTS\30\REPORTS\GEO-ENVIRONMENTAL Page 9 Arup Consulting Engineers
ENGINEERING ASSESSMENT 07-06-06_WITHOUT APPENDICES_D5072-30.DOC Issue 7 June 2006

EPA Export 25-07-2013:19:24:10



Elsam Dublin Waste to Energy Project, Ringsend, Dublin
Geo-Environmental Engineering Assessment

The transport of contaminated soils of a hazardous nature for onward disposal/recovery
requires compliance with the ‘C1’ Waste Management (Movement of Hazardous Waste)
Regulations 1998 for movement between counties, or the ‘TFS’ Waste Management
(Transfrontier Shipment of Waste) Regulations 1998 for movement between countries in the
EU. Where soil has non-hazardous concentrations of contaminants, its movement off-site is
subject to the Waste Management (Collection Permit) Regulations 2001, which require the
haulier to hold a waste collection permit issued by a Local Authority. The waste collection
permit specifies which facilities a haulier is permitted to transport waste to and lists the
registration numbers of the vehicles to be used. Hauliers are liable to prosecution if they
transfer waste to a site not listed on their waste collection permit.

It is our experience that the Environmental Protection Authority (EPA) will prefer an
approach whereby the excavated materials are not moved off site and the material is kept in
the proximity of where it is currently situated (i.e. material is retained with the site boundary),
unless the level of contamination dictates that the material is causing a significant
environmental risk.

6.1.2 Groundwater

The discharge of groundwater off site to sewer or to surface water requires a trade effluent
discharge license from Dublin City Council, as per Section 4 of the Water Pollution Act 1977.

Recirculating groundwater within the site is subject tggprior investigation and permitting by
Dublin City Council under the Protection of Groun Wgter Regulations, 1999 (S.I. 41 of 1999)
which give effect to the Groundwater Directive SQJ% /EEC. The purpose of the Regulations is
to prevent pollution of groundwater by subSt fites in List I and List II in the Annex to the
Directive. The substances listed as eitgg?g;ﬁst I or List II are harmful to the environment
because of their properties, i.e. toxic, Q&&ﬁtent or bioaccumulable. Hydrocarbon compounds
are considered List I substances un@é\g\éﬁe Directive.

L
6.2 Site History — PotentianbO’ntaminants
o

The history of the site has\&en discussed in detail in Section 3.4 and is summarised below in
relation to potential coro)&@%linants that may be present in soils and groundwater.

The site was reclaimed in the 1970’s possibly with hydraulic fill. Depending on where this
hydraulic fill was sourced potential contaminants present in these soils could include heavy
metals and hydrocarbon compounds, as well as increased organic matter content.

The northern and southern portions of the site were historically used as a coal storage yards.
The principle releases to the environment from coal storage are dust to air/soils and leachate to
groundwater. Coal particles in shallow soils may give rise to elevated PAHs and TOC.
Leachate from coal is governed by coal composition, in particular the presence of pyrite, and
can be acidic containing PAHs and heavy metals.

The northern portion of the site is currently used as a scrap metal storage yard which may lead
to elevated metals in shallow soils due to weathering of stockpiled waste metals.

The middle portion of the site is used as a storage facility for Molasses. Spillages during
loading operations may lead to shallow soil and groundwater contamination with molasses.
Molasses is not hazardous to human health and is naturally biodegradable, therefore is not of
concern if present in shallow soils on site. Molasses may lead to reduced groundwater
conditions (low dissolved oxygen) if present in groundwater.

The containment of fuels for vehicles and on site machinery across the site may give rise to
additional hydrocarbon contamination of shallow soils and groundwater.
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6.3 Screening of Data

In the absence of any Irish soil quality standards, the analytical results for soils have been
screened against the Dutch Intervention values (RIVM 2000). Dutch Intervention values are
only used for guideline purpose in Ireland as they have no statutory basis outside the
Netherlands however they are widely accepted by the environmental industry and by Irish
regulatory authorities. Therefore it provides an opportunity to assess the levels of possible
contamination onsite against an internationally accepted set of assessment criteria. Sulphate
concentrations in soil are compared to the Irish concrete standard I.S.EN 206-1:2002.

Groundwater results have been screened against the Environmental Protection Agency (EPA)
Interim Guideline Values for groundwater (“Towards Setting Guideline Values for the
Protection of Groundwater in Ireland”, 2002). Groundwater beneath the site does not
represent a drinking water source, given the history of the area and the close proximity to the
sea.

Landfill gas results have been screened against guidelines published by the Department of the
Environment, ‘“Protection of New Buildings and Occupants from Landfill Gas”, 1994.

6.4 Environmental Laboratory Testing

6.4.1 Soils .
&\‘3‘0&
&
N )

2003 Geotech Investigations £
All soil samples were collected from the @m‘a‘cerlal and show elevated Polycyclic Aromatic

Hydrocarbons (PAHs), ranging from 2 mg/kg

Elevated concentrations of sulph ‘@*\@e\re detected in the fill material (811-8350mg/kg). A
single high concentration (13 1og§n@§ was detected in one sample of estuarine sand below the
fill material (borehole BH2 &t&kﬁ depth). The lowest protective threshold for sulphate for
ordinary concrete is ZOOOmé(/@ (Irish Concrete Standard I.S.EN 206-1:2002).

Total concentrations of cgrtain metals in the fill (lead, zinc and copper) are slightly elevated
but are below Dutch Ig&rvention Values.

2005 RPS Investigations

Total Petroleum Hydrocarbons (TPH) was elevated in most soil samples analysed, ranging
from 0.721-44,374mg/kg, concentrated in the fill material. There is no Dutch Intervention
value for TPH however 2 no. of these samples exceed the Dutch Intervention value for
Mineral Oil (5000mg/kg) — MW2 at depths of 1 m and 7 m. Speciated TPH analyses show
that the elevated TPH results in the soils are predominantly concentrated within the heavier,
less mobile C16-C35 carbon ranges. TPH generally decreases with depth through the fill in
most locations sampled.

Elevated concentrations of PAHs (Sum of 16 compounds) were detected in the majority of
samples, ranging from 0.042-120.6mg/kg. The Dutch Intervention value for PAHs (40mg/kg,
based on 10 compounds) is exceeded in 8 no. samples of the fill material, probably
representing local hotspots.

Trace concentrations of Benzene, Toluene, Ethylbenzene and Xylene (BTEX compounds)
were detected at various depths in the fill material, the concentrations of which are well below
Dutch Intervention values. Trace concentrations of Trichloroethene (TCE) up to 0.067mg/kg
and Tetrachloroethene (PCE) up to 3.2mg/kg were detected in the fill material at various
depths, below the Dutch Intervention values.
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Total concentrations of certain metals (lead, zinc and copper) were elevated above Dutch
Intervention values in the fill material in a number of samples.

No asbestos fibres were detected in the soil samples analysed.

6.4.2 Groundwater Monitoring

2005 RPS Investigations

Physical evidence of hydrocarbon contamination was noted in the soils across the water table
in all 7 No. monitoring wells installed by GES in 2005, suggesting historic free-phase product.
No free-phase product was detected floating on the water surface in the monitoring wells,
however some hydrocarbon product was observed in purged groundwater from 3 No.
monitoring wells (MWO01, MW04A, MWO06A). In addition, a deep orange odourless liquid
was recovered from one monitoring well during purging within the Hibernian Molasses site
(BH4).

Groundwater conductivity is elevated, ranging from 2.3-34.6mS/cm indicating a high
dissolved load and probable brackish-saline conditions. Groundwater temperatures were
elevated up to 17.4 degrees which would suggest that degradation of waste in the fill material
is still continuing.

Trace concentrations of hydrocarbons were detected in ghallow groundwater from monitoring
wells MW1 (TPH 14ug/l), MW2 (TPH 269ug/l),sMW6a (TPH 15ug/l) and MW7 (TPH
14ug/l), as well as the deep monitoring well B % installed in 2003 (TPH 147ug/l). These
concentrations exceed the EPA’s interim gu@%ﬁﬁe value for TPH in groundwater of 10ug/I.

PAHs (Sum of 16 compounds) were \\Qetected in 2 no. wells, MW3 (0.89ug/l — lighter,
more soluble PAHs) and BH1 (32,@@0 #4). These concentrations exceed the EPA’s interim
guideline value of 0.1ug/1 for totaé&%dz?s in groundwater.

Boron was the only dissolve@&é&%l in groundwater that was significantly elevated above the
EPA’s interim guideline Vglge\\ of 1mg/l (maximum concentration 3.1mg/l), probably as a
result of mixing with sea\géter, the highest concentrations are found in the samples with the
highest electrical cond ghivities. Detected concentrations of arsenic, lead, nickel and zinc in
groundwater are als6”slightly elevated above their respective interim guideline values,
probably as a result of mixing with seawater.

No VOCs/phenols were detected in groundwater, apart from a trace concentration of Toluene
(3ug/l) detected in one of the deeper wells (BH1) installed in 2003. This is below the EPA’s
interim guideline value for Toluene of 10ug/I.

6.4.3 Gas Monitoring

Landfill gases were measured on one occasion only (5 July 2003) for the 6 no. shallow
monitoring wells fitted with gas heads. Oxygen was lower than typical atmospheric
concentrations in one well (BH1 — 4.1%), suggesting ongoing degradation of organic matter.
Carbon dioxide was above the 0.5% long-term exposure limit in 4 no. of the monitoring wells,
indicating some continuing gas production within the fill. Methane was not detected. Note:
the gas measurements were taken on a day of relatively high barometric pressure (1021mb),
therefore higher concentrations/flow rates may be detected on days of lower atmospheric
pressure.

Landfill gases were measured in a number of monitoring wells as part of the site investigation
of the adjacent Ringsend Wastewater Treatment Plant site in 1997. Three monitoring wells
were monitored adjacent to the Waste to Energy Project site: BH63, BH64 and BH67. These
wells were monitored for CHy, CO,, O,, and barometric pressure on 8 no. occasions in July
1997.
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Carbon dioxide was detected at concentrations above the 0.5% long-term exposure limit in all
three wells (maximum 13.2%). Methane was occasionally detected at trace concentrations
(0.1%), below the Lower Explosive Limit of 5%. The range of variation in the concentrations
detected would suggest that concentrations/flow rates vary with the tidal response of the water
table. Higher concentrations of carbon dioxide and methane were detected to the southeast of
the waste water treatment plant site (maximum CO, 21%, maximum CHy 19%).

Elevated landfill gases were detected to the south/southwest of the Waste to Energy Project
site as part of the Ringsend Wastewater Treatment Plant site investigation in 1997. Three
monitoring wells were monitored: BH72 (200m southwest of site), BH73 (100m southwest of
site), and BH74 (50m south of site). These wells were monitored for CHy, CO,, O,, and
barometric pressure on 5 no. occasions in July 1997, and 2 no. occasions in September 1997.
Methane was detected at elevated concentrations of between 27-59%, carbon dioxide was
detected at concentrations between 22-32% and oxygen was either absent or detected at trace
concentrations. A reclamation map by Dublin Port and Docks Board indicates that the area to
the south of the site was infilled at an earlier date from 1969-1970 (see Figure 4), and a
handwritten addition to this drawing notes that the infilled material consisted predominantly
of domestic waste.

6.5 Summary of Results

The fill material across the site generally shows evigdence of hydrocarbon contamination
however concentrations of TPH and PAHs are mostly below the Dutch Intervention values.
Concentrations that exceed Dutch Interventlo aL@es are likely to be associated with localised
hotspots of contaminated soils. Trace ¢ I&qp@atlons of BTEX, PCE, and TCE were also
detected in the fill material at concentrag sgbelow the Dutch Intervention values.

Elevated concentrations of metalsoc(%g@, copper and zinc) were detected within the fill
material in a number of locatlzélgaox@e the Dutch Intervention values, possibly related to the
waste included in the fill (w etals, etc.). Some high sulphate concentrations have also
been measured in the fill m&%@) above the threshold for the protection of ordinary concrete.

There was evidence of fr @product in groundwater during sampling of the monitoring wells
in March 2005 (i.e. an<oi ily film), as well as a deep orange liquid in one well within the
Hibernian Molasses $ite. Groundwater results show trace concentrations of TPH and PAHs,
which slightly exceed the EPA’s interim guideline values for groundwater, as well as elevated
Boron probably as a result of mixing with seawater.

Limited landfill gas data for the site shows elevated concentrations of Carbon Dioxide within
the fill material above the long-term exposure limit, indicating some continuing gas
production. More comprehensive gas monitoring on the adjacent Ringsend Wastewater
Treatment Plant site indicates highly variable concentrations of carbon dioxide, probably as a
result of tidal variation of the water table. Significantly elevated concentrations of methane
and carbon dioxide have been detected further to the southeast of the Ringsend Wastewater
Treatment Plant site, as well as 50-100 m south/southwest of the Waste to Energy Project site.
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6.6 Conclusions
6.6.1 Option: Disposal of Excavated Soils off site
6.6.1.1 Excavation Areas

For the proposed Plant Area the ground level will be reduced to a formation level of about
+3mOD therefore the top 0.5-1 m of the existing ground will be excavated. This area includes
the gravel-covered Hibernian Molasses yard, part of a bunded molasses tank, a fuel oil tank in
the Clearway site with obvious surface oil contamination, and a storage area to the east of the
Hibernian Molasses site.

Therefore the potential for hotspots of soil contamination within this area is high. The
existing shallow soil results for this area (<1m) indicate TPH concentrations ranging from 3-
386mg/kg and PAHs ranging from 14-100mg/kg (Sum of 16 compounds).

The proposed Waste Bunker location will be reduced to a formation level of approximately -
1.5mOD which will involve an excavation of approximately 5.5m. The present ground
surface in this area is mostly tarmac-covered and currently used for storage. The fill material
is approximately 3.5-4 m thick in this area therefore most of the excavated spoil will be fill
material. The existing soil results for this area (<5.5m) indicate TPH concentrations ranging
from 4-572mg/kg and PAHs ranging from 0. 1—147mg/1\§§.(Sum of 16 compounds).

The proposed route for the cooling pipes WL@\‘z‘be reduced to a formation level of

approximately 2mOD therefore the top 2.5—(3@1 ?ﬁ be excavated. The route of the proposed

cooling pipes lies within the Clearwaws\o\ he existing soil results for this area (<3m)
»

indicate TPH concentrations ranging fr\ S 1051mg/kg and PAHs ranging from 0-27mg/kg
Sum of 16 compounds). QQo\
NS

I &
6.6.1.2 Classification of Excvated Soils
. . c§\ O . . . .
It is not possible to deterriiing) the exact classification of the soils for disposal to landfill
without carrying out a detailed targeted environmental investigation.
X

However, based on the,sé‘%;sting results the soils in the proposed Plant Area and Waste Bunker
area would be considered non-hazardous waste for disposal. The concentrations of metals in
these soils are not elevated to hazardous concentrations. Hydrocarbon (TPH) concentrations
are below the generic hazardous threshold for oil (0.1% by weight — 1000mg/kg) where the
specific nature of the oil contaminating the soil is unknown. Shallow hydrocarbon
contamination in the vicinity of the proposed cooling pipes route exceeds this generic
threshold and may be considered hazardous for disposal, depending on the nature of the
contaminating oil. Note: the probability of local hotspots of contamination within the
excavation areas is high based on the nature of the fill and current site usage.

6.6.2 Option: Retention of Excavated Soils on site

6.6.2.1 Retention as Landscaping

It would be possible to retain the excavated soils on site as landscaping, however to do this a
detailed quantitative risk assessment will be required for the final retention design to prove
that the retention does not pose a risk to human health or the environment.

A detailed quantitative risk assessment would consider all source-pathway-receptor linkages
(i.e. pollutant linkages) associated with the retained soils, and estimate the risk associated with
each pollutant linkage. Site-specific target levels (SSTLs) could then be calculated for the
final retention design which would be protective of all identified human and environmental
receptors.
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Only soils with contaminant concentrations below the SSTLs would be retained on site; soils
that exceed the SSTLs would be disposed off site to an appropriately licenced facility.
Hotspots of contaminated soils encountered during excavation would be segregated and
sampled; if the concentrations detected were above the SSTLs the soils would be disposed off
site.

A key consideration if the soils are re-used as landscaping would be the effect of leaching
rainwater on groundwater quality. The landscaped feature could be capped with a low
permeability soil cap beneath the topsoil to limit infiltration of rainwater and minimize
leaching of the soils to groundwater. Consideration would have to be given in the design to
venting any landfill gases that may be produced.

The potential leaching to groundwater would depend on the size, shape and slope of the
designed landscaping, as well as the permeability of the soil cap. At the detailed design phase
a representative number of soil samples will be collected from the areas to be excavated in
order to assess the potential leaching from these soils in a landscaped feature.

There are several precedents in the Dublin area of old local authority landfills being
excavated/re-deposited within a development site as landscaping without the need for waste
permitting by the local authority or waste licencing by the EPA (e.g. Dublin Port Tunnel,
Pfizer Deansgrange, etc.). In these cases, it had to be shown that the proposed re-use would
not create a risk to human health or the environment either during construction or in the final
development. Hotspots encountered during these e\@avations were isolated and assessed
separately. @2\

S
6.6.2.2 Retention beneath Main Buildin (\;\o\@
The excavated soils could be re-used a&qﬁl\&é%gineering fill beneath the main building.

The geotechnical properties of the;@? vated soils would have to be shown to be suitable as a
fill material for use beneath thegﬁ;aiﬁ building (e.g. beneath the access ramp). Such a design
would need to incorporate Vg@flr\@\ for any landfill gases generated by the retained fill material.
It is unlikely however that' the fill material could be used as an engineering fill without
treatment to improve its gq&echnical properties.

N
6.6.3 Disposaﬁgf Groundwater off site

6.6.3.1 Option: Discharge directly into Dublin Bay

Laboratory analyses of groundwater carried out to date have only shown trace concentrations
of hydrocarbons in the shallow groundwater below levels protective of seawater aquatic life
(e.g. UK Saltwater EQSs). The number of parameters analysed are limited however and a
number of other parameters would be required to fully assess the potential impact of
abstracted groundwater on seawater quality (e.g. BOD, ammonical nitrogen, suspended solids,
etc.).

Evidence of free-product was noted during groundwater sampling in March 2005 but is not
apparent from the laboratory analyses. If free-product is present on site then Dublin City
Council would require groundwater to be treated prior to discharge to Dublin Bay.

An example of such treatment would be an oil/water separator to remove any free-product, a
bunded fuel tank for the storage of recovered product, followed by passage through an
activated carbon filter to remove any dissolved hydrocarbons. For a flow rate of 80m3/hour 3
no. oil/water separators would be needed in parallel (each handling approximately 30m3/hr.)
followed by 4 no. carbon filter units (each handling approximately 20m3/hr.). If there are
high suspended solids in groundwater then either sand filters or a settlement unit would be
required dependent on loading.
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It is unlikely that Dublin City Council would grant a discharge licence to discharge directly to
Dublin Bay without treatment based on the existing groundwater information.

6.6.3.2 Option: Discharge into Dublin City Council Sewerage System

Abstracted groundwater from the construction dewatering could be discharged directly to the
foul sewer, subject to a trade effluent discharge licence from Dublin City Council. Dublin City
Council may accept the existing groundwater results as sufficient for a discharge licence
however it is likely that further analyses would be required.

Prior to applying for a discharge licence, it would need to be confirmed with Dublin City
Council that the existing foul sewer/treatment facility has the capacity to take the estimated
80m3/hour of water for 6 months and whether or not pre-treatment is required (i.e. removal of
any free-product prior to discharge to sewer).

This option is the preferred option and may prove to be the simplest, most cost effective
solution if the existing foul sewer/treatment facility has the capacity.

6.6.4 Option: Recirculation of Groundwater within the site

The legislative context of re-circulating groundwater within the site is discussed in Section
6.1.2.

The fact that evidence of free-product was detected duzing sampling would mean that Dublin
City Council may require groundwater to be treated@‘?ior to recirculation on site so as not to
pollute groundwater in previously uncontamina & areas. The level of treatment required
would similar to that required to dischargeoﬁﬁﬁ(& ly to Dublin Bay. In addition, this option
would require an assessment as to howoé?%é&\to recharge 80m3/hour of water to ground and
would require the installation of irgé'\é%é@\n wells or infiltration trenches on site prior to

excavation. R

\$(\
Recharging the abstracted grok@@&ter within the site would not be as simple as discharging
to sewer, or treating groun@b@ and discharging directly to Dublin Bay. We do not favour

this option at this stage. 6\00

&

S

7. APPRAISAL OF GEOTECHNICAL DATA

71 General

This section presents geotechnical information obtained during the site investigations relating
to the soil and rock encountered on the site.

7.2 In-situ testing

Standard Penetration tests were typically undertaken at 1.5-2 m intervals from ground level in
all of the cable percussive drillholes. The SPT ‘N’ values obtained in made ground, sands and
gravels and glacial tills are shown plotted against depth in Figures 7 to 9 respectively.

7.21 Made Ground

Figure 7 shows the SPT values within this material vary between 2 and 50. Values are
variable reflecting the uncontrolled nature of the filling.
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7.2.2 Marine/Fluvio-Glacial Sands and Gravels

Figure 8 shows the SPT values within these materials vary between 3 and 60, most of the
values being between 11 and 50. SPT values of less than 15 occur above 6m bgl indicating
that the upper parts may be recent marine deposits.

7.2.3 Glacio-Marine/Glacial Tills

Figure 9 shows the SPT values within this material vary between land 57; however most of
the values are between 17 and 50. As referred to in Section 5.2.4, low SPT values recorded
during the 2005 IGSL investigation for the upper laminated silts have been interpreted as
relating to blowing in the sand laminations in this unit.

7.3 Geotechnical Laboratory Soil Testing

Geotechnical testing was carried out on selected samples taken from drillholes and trail pits in
all soils. The following tests were performed:

. Atterberg limits;

. Particle Size Distribution testing;

. Undrained unconsolidated triaxial testing;

. Consolidation testing. @\‘\’”&

&

7.3.1 Made Ground \\\ Q@

Classification testing carried out on the Igﬁagzground is summarised below.
Material Moisture Rt <P’L@hc Limit | Liquid Limit | Plasticity

Content ("/gaé\\ § Index

Made 13% - %{&%\\Q 18% - 30% 30% - 39% 7% - 13%
Ground \

Using Casagrande’s Plg@@ icity charts the fill material sampled can be classified as inorganic
silts and clays of low %0 intermediate plasticity.

Bulk densities and dry densities were not measured.

MCYV values on selected clayey samples ranged between 5.6 and 14.1.

7.3.2 Fluvio-Glacial Sands and Gravels

No laboratory testing of this material was undertaken.

7.3.3 Glacio-Marine/Glacial Tills
Classification testing carried out on these materials are summarised below.
Material Moisture Plastic Limit | Liquid Limit | Plasticity
Content (%) Index
Laminated 21% - 30% NP 22% - 25% NP
Silts
Glacial Tills | 16% - 23% 16%- 18% 28% - 36% 12% - 18%
Using Casagrande’s Plasticity charts the glacial tills can be classified as inorganic clays of low
plasticity.
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Bulk densities and dry densities were not measured.

6 no. unconsolidated undrained triaxial tests were undertaken on glacial till samples
recovered. The shear strengths recorded in these tests were all less than 100kPa. These results
are considered unrealistically low given the SPT’s values recorded and information known
about this material from elsewhere in Dublin. Sample disturbance and inappropriate test
method are considered to be the reasons for the low results recorded.

Consolidation testing was carried out on 6 no. of the glacial till samples recovered. Over the
highest stress ranges applied (400kPa) c, values recorded varied between 6.5m*/year and
50m*/year. Published information on tills in Dublin quote ¢, values in the range of 20m*/year
and 60m?*/year. Sample disturbance and low stresses applied to the samples could account for
the low values recorded.

7.4 Laboratory Rock Testing

The site is underlain by Limestone. The strength of intact bedrock was obtained using two
conventional test methods, the unconfined compressive strength (UCS) test; and the point load
index test (PLI) expressed in Is50. UCS and PLI tests were carried out on samples recovered.
The factor adopted between UCS/Is50 has been assumed to be 20 (IGSL, unpublished).

The adjusted UCS of intact rock samples tested varied from 66MPa to 172MPa.

&
&\‘3\0
&
3
8. ENGINEERING STUDIES éz?oio\é\
8.1 General b
\\\$(\

This section describes some (&@t € key design issues and preliminary engineering studies,
undertaken for the substrucgzir aworks for the proposed facility. Brief descriptions of works
are included along with en iﬁgged construction methods. The subsurface profiles used have
been based on the ground conditions and groundwater regime inferred from the ground
investigations. Geoteégféﬁl design parameters have not been selected at this stage.

8.2 Substructure works and envisaged construction methods

8.21 Main Building

Within the main building a subsurface waste storage bunker is proposed which will require an
excavation to a level of approximately — 1.5mOD (~5mbgl). As this excavation will be
carried out to a depth of about 2m below groundwater level it is envisaged that the bunker will
be constructed within a sheetpile cofferdam. The sheetpiles will be founded at a depth to
ensure stability. Lateral support in the form of internal bracing or possibly anchors will be
provided. Spoil and groundwater will be generated during the excavation.

It is proposed to support the main building and venting flues on deep foundations. Where
possible it is proposed to support the structure on driven piles founded in soils above bedrock.
For heavily loaded areas or areas with sensitive equipment bored piles end bearing on bedrock
may be necessary. Spoil will be generated from bored piling works.

8.2.2 Cooling water facilities

The laying of part of the cooling water inlet and outlet pipes will require an excavation to a
level of approximately +0.5mOD (~3mbg]l).
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The excavation will be carried out in open cut where possible although sheet piled support
may be necessary close to existing structures or if groundwater levels are higher than
expected. Spoil and possibly groundwater will be generated during the excavation.

8.2.3 External areas

External areas will comprise roadways, parking and areas of soft landscaping.

Conventional materials used in road construction will be imported for the construction of the
roads and parking areas.

The main area of soft landscaping is in the northern part of the site. Where possible it is
intended to re-deposit excavated material from within the site to make up levels for the
landscaped areas. Refer to Section 8.3 below.

8.3 Disposal off site/ Retention of excavated soil material

8.3.1 Appraisal of Contamination

The soil results have been discussed in Section 6.4 and summarised in Section 6.5.
Conclusions regarding disposal off site/retention on site have been made in Sections 6.6.1 and

6.6.2 respectively.
- - - 0&.
8.3.2 Engineering Options \(\‘3\
N
Refer to Section 2.3 for approximate un-bulke Dantities of excavated material that will be
generated. Engineering options for using thaterial are as follows:

§)
QL
8.3.2.1 Option 1 — Dispose of Ma&&k@\%ff site

Based on the existing results t \\Eéﬁ\s in the proposed Plant Area and Waste Bunker area
would generally be consideréd fron-hazardous waste for disposal. Shallow hydrocarbon
contaminated soils in the@é@‘ﬁ\lity of the proposed cooling pipes route may possibly be
considered hazardous for gi%’posal. Note: the probability of local hotspots of contamination
within the excavation a{\@\s is high (See Section 6.6.1).

O

8.3.2.2 Option 2 — Retain material on site in Landscaped Area

It would be possible to retain the excavated soils on site as landscaping, subject to the
findings of a detailed quantitative risk assessment which would be required for the retention
design to ensure that the excavated soils do not pose a risk to human health or the
environment (See Section 6.6.2.1).

8.3.2.3 Option 3 — Retain material on site beneath Main Building

Excavated soils could only be re-used as an engineering fill beneath the main building (See
Section 6.6.2.2), subject to the findings of a risk assessment and the improvement of the soil.

8.3.3 Construction Issues

Not withstanding the above options, procedures will need to be implemented / considered
when undertaking the works:

1.  Establishment of a materials handling protocol: This should ensure that excavated
material is moved around the site in a controlled manner. Excavations would proceed
according to a grid system to allow for traceability of all materials. The protocol should
also ensure that all health and safety requirements are adhered to. This will include
occupational exposure monitoring of site workers and at the perimeter of the site.
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2. Since elevated levels of hydrocarbons were found in most soil samples and the potential
for finding hotspots of contaminated soils is considered high, any excavation work
should be supervised by an environmental engineer to observe for hydrocarbon hot
spots within the fill material. If encountered, hotspots of hydrocarbon contamination
would have to be segregated and stockpiled in a controlled manner temporarily.
Analysis of the materials stockpiled would be required and depending on the results
these materials may have to be removed from site for disposal, with the landfill
acceptance criteria determining where the material could be disposed.

8.4 Disposal off site/ Retention of groundwater

8.4.1 Appraisal of Groundwater Contamination

The groundwater results have been discussed in Section 6.4 and summarised in Section 6.5.
Conclusions regarding disposal off site/recirculation of groundwater on site have been made
in Sections 6.6.3 and 6.6.4 respectively.

8.4.2 Engineering Options

During the construction phase the water table will have to be lowered during the construction
of the waste bunker and possibly during the laying of the cooling pipelines below ground. For
the excavation for the waste bunker we have carried ouf.a seepage analysis and estimated the
maximum unfactored steady state seepage genel;g(t%d during this excavation would be
approximately 80m3 / hour. Approximate durationddf construction has been assumed to be six
months. 06\\;'29
T
8.4.2.1 Option 1 — Discharge direcQ@? é@%o Dublin Bay
It is unlikely that Dublin City Coui Q]&@&?/ould grant a discharge licence to discharge directly to
Dublin Bay without treatment{\&\g@ﬁ on the existing groundwater information (See Section
6.6.3.1). <<o*\ O
N
&
8.4.2.2 Option 2 — Djﬁg@é\arge into Dublin City Council Sewerage System

Abstracted groundwa@eos from the construction dewatering could be discharged directly to the
foul sewer, subject to a trade effluent discharge licence from Dublin City Council. This
option is the preferred option and may prove to be the simplest, most cost effective solution
(See Section 6.6.3.2).

8.4.2.3 Option 3 — Recharge back into the ground within the site
Abstracted groundwater could be recirculated within the site however this option would not be

as simple as discharging to sewer, or treating groundwater and discharging directly to Dublin
Bay (See Section 6.6.4).

8.5 Bearing capacity of shallow footings

The bearing capacity for a soil is not a unique value. It depends on the following:

. foundation depth below ground;
° foundation dimensions;
. proximity to the crest of sloping ground;
. presence of groundwater above the foundation base
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Ignoring the site topography issues, we have estimated minimum allowable bearing capacity
as follows:

Soil Type Allowable Bearing Capacity (kPa)

Cohesionless 175
Fluvio-
Glacial Soils

Cohesive 250
Glacial Till

Note that the values given above are presumed values. The capacity for each foundation type
will need to be reviewed in the content of its depth, dimensions etc. to establish a specific
capacity for individual foundation.

8.6 Deep Foundation Design

The design methodology is highly dependent on the pile type adopted and the founding levels
of the foundations. This will covered in detail during detailed design.

&
N<
9. CONCLUSIONS AND RECOMMENDATl@QS
The ground investigations carried out at the@%ﬁﬁdioate the site is covered by up to 5 m of fill

below which are extensive deposits of sgﬁ%\igxﬁld gravels and glacial soils overlying limestone
bedrock. Groundwater levels are typi@%@m below ground level.

S
. S
Geotechnical P A
S
IR
1. Excavations requi%e@\to construct the waste bunker within the waste building will

extend into the \Qéter bearing sands and gravels. It is envisaged that the excavation
will be carriedéut within braced retaining walls founded sufficiently deep to ensure
stability of th excavation and groundwater control.

2. Excavated material generated from within the site would not be suitable for use as
engineering fill without treatment to improve its geotechnical properties (beneath the
main building / ramp).

3. Deep foundations required to support the main facility building will have to be
installed through the water bearing sands and gravels and potentially through the
underlying laminated silts which can become unstable without control of water
pressures.

4. In external areas where roads / parking are proposed the constituents of the hard
surfacing and the formation material provided will need to account for the variable
composition of the existing fill material beneath.

Environmental

1. Elevated hydrocarbons are the main contaminants detected within the fill material
on site. These soils would mostly be considered non-hazardous for disposal
purposes however hotspots of contaminated soils are likely given the history of
infilling and current site use.

1:\D5000-D5099\D5072\3) DOCUMENTS\30\REPORTS\GEO-ENVIRONMENTAL Page 21 Arup Consulting Engineers
ENGINEERING ASSESSMENT 07-06-06_WITHOUT APPENDICES_D5072-30.DOC Issue 7 June 2006

EPA Export 25-07-2013:19:24:11



Elsam Dublin Waste to Energy Project, Ringsend, Dublin
Geo-Environmental Engineering Assessment

2. The cost of disposing of the excavated soils off-site would be considerable and is
the least attractive option. The preferred option would be to retain the excavated
soils on site as beneath the soft landscaped areas. This will only be carried out if
proven safe to both human health and the environmental through a site specific risk
assessment. If the landscaping option is considered we recommend further
sampling of the soils to be excavated in order to assess the potential for leaching
and associated risk to the receiving environment.

3. Elevated sulphate concentrations were detected within the fill material at a number
of locations above the threshold for the protection of ordinary concrete. We
recommend that further soil sampling for sulphate is carried out during detailed
design to better characterise sulphates in areas where concrete will be placed. The
results of these analyses would determine whether a more chemically resistant
concrete would need to be specified.

4. Elevated carbon dioxide was detected within the fill material above the long-term
exposure limit, indicating some continuing gas production. We recommend that
further gas monitoring is carried out on the existing monitoring wells at different
atmospheric pressures to determine the range of gas concentrations and flow rates
on site. The range of gas concentrations/flow rates with the tidal response of the
water table should also be investigated. This information will be necessary to
determine if any gas protection measures will be required beneath the buildings and
in service trenches. .

5. It is unlikely that Dublin City Council wo lflgrant a discharge licence to discharge
groundwater directly to Dublin Bay avithout treatment based on the existing
groundwater results. Confirmatoryeds rﬁ)ﬁmdwater samples should be collected and
analysed for the full suite of O@r@g‘iﬁeters required to support an application for a
discharge licence to discharg&gsbundwater off-site. The preferred option would be
to discharge the abstract,gg\ ndwater directly to the foul sewer, otherwise costly
treatment will most 8&1\9 be required prior to discharge to Dublin Bay or
recirculation within\‘th%@ite.

N
&
fo

S
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GLOSSARY OF TERMS

As Arsenic

Ba Barium

BTEX Benzene, Toluene, Ethylbenzene, Xylene

Cd Cadmium

Cr Chromium

Cu Copper i
Hg Mercury @0&
mb millibars &
mbgl meters below ground level O{\\\;@

Mo Molybdenum & @6\0

mOD meters Ordinance Datum Q\QO@*

Ni Nickel EOA

PAH Polycyclic Aromatic Hydrog@)oaﬁs

Pb Lead J\\Q &'\\

PCE Perchloroethylene QOQ\\\\

pH hydrogen ion concentr: ion (i.e. acidity)

Sb Antimony éaj\‘

Se Selenium QOQ

TCE Trichloroethylene

TOC Total Organic Carbon

TPH Total Petroleum Hydrocarbons

vVOC Volatile Organic Compounds

Zn Zinc
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Figure 1 Site Location Map

Figure 2 Cut and Fill Areas

Figure 3 Site Topography

Figure 4 Landfill History

Figure 5 Ground Investigation

Figure 6 Geotechnical Cross Section

Figure 7 Standard Penetration Test (SPT) Values for Fill

Figure 8 Standard Penetration for Test (SPT) Values for Gravels

Figure 9 Standard Penetration Test (SPT) Values for Glacio-Marine Clay / Till
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! .Our Ref: EFS/034319
Your Ref: ’
f 7 November, 2003

x

Mr M Kelly

Geotech Specialists Ltd
Hartwell Upper

Kiil

County Kildare

Eire

Dear Mr Kelly

Soil Sample Analysis ~ Dublin Waste

TES Bretby

PO Box 100
Ashby Road
Burton-upon-Trent
Staffordshire
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Please find attached an amended Table 1 for the samples from the above site with the Elemental
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. @e*
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Terms and Conditions of Contract. rg? &
G
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TEST REPORT
SOIL SAMPLE ANALYSIS

Amended Report
TES Report No. EFS/034319

Site: Dublin Waste

Geotech Specialists Ltd
Hartwell Upper

Kill

County Kildare

Eire

The 2 sampies described in this report were scheduled for analysis by
TES Bretby on Friday, 17 October 2003. This is an amended report that
| replaces the report issued on 31 October 2003. The analysis was completed
O by Friday, 7 November 2003. & '
S
\QQ/
Tests marked as 'not UKAS accredited’ agg\éhy opinions or
interpretations expressed herein are od%§§de the scope of any
UKAS accreditation held by TES Bretby”kaboratories.

. . SES
The following tables are containq@igh this report:

O
Table 1 Main Ana;%?is Results
Table of Report @gtes (1 Page)
(&)

S\
O
X
QOQ@Q
.behalf of . |
! Bretby : <) Qmo&/\ Date of Issue: 07/11/03
annah Project Co-ordinator '

rked '‘not UKAS accredited' in this report are not included

in the UFAS Accreditation Schedule for our laboratory.

Bretby accepts no responsibility for the sampling related to the atove results — TES Bretby =
Report 034315

Control Page

'ES Bretby, P.C. Box 100, Burton-on-frent, DE15 0XD Tel: 01283 554400 Faxc 01283 554422 Sheet 1/ 1

2tby is a division of Mowlern Environmental Sciences Group Registered in Engtand Number 77628
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GEOTECH SPECIALISTS LIMITED
Hartwell Upper, Kill, Co. Kildare, treland
Tel: (045) 877201 Fax (045) 877510
Email: geotech.dublin@mesg.co.uk

Dublin Waste to Energy

REPORT ON GROUND INVESTIGATION
Factual Report No. KD3116
Engineer: M.C. O'Sullivan & Co. Ltd.

Client: Dublin City Council
0&.
O&@
NG
SN
G
S
(\Q I\ .
WO &
&
KO
L
S$®
8
s\0
Og\,\\o
&
Client: Engineer:
Dublin City Council M.C. O'Sullivan & Co. Ltd.
Waste Management Services Dept. Consulting Engineers
68/70 Marrowbone Lane Ashurst
Dublin 8 , . Mount Merrion Avenue
Blackrock
Co. Dublin
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1 INTRODUCTION

In May 2003 Geotech Specialists Limited (GSL) were commissioned by M.C. O'Sullivan & Co. Ltd.,
{(MCOS), on behalf of Dublin City Council (DCC), to carry out a ground investigation at a site in the
Ringsend area of Dublin. The investigation was required to obtain geotechnical and
geoenvironmental information for the proposed Waste to Energy plant. '

The scope of the investigation, which was specified by MCOS, comprised cable percussion and
rotary drilled boreholes, excavation of trial _pits and slit trenches, and laboratory testing. The
investigation was carried out in accordance with the contract specification and relevant standards
(see References). The fieldwork was carried out between 14 May and 27 June 2003. This report
presents the factual records of the fieldwork and laboratory testing.

2 THE SITE AND GEOLOGY &
| . o
ﬂ‘
21 The Site $S$x?
Og? K
&>
S

The proposed site is situated to the Wof Dublin Harbour and to the west of the of the existing
Poolbeg Power Station. The site @@?nsh National Grid reference O 196 335, see Site Location

Plan in Enclosure F. QOOQ

o
The proposed site coversc%pproximately 7 hectares and is generally rectangular in shape with
hardstanding surfaces. The site comprises three relatively flat sections including a scrap yard, an
area with above ground storage tanks and a car park. The site is bounded by Pigeon House Road
to the north, Shellybanks Road and an electrical station to the west and the Ringsend Sewage
Treatment Plant to the east. As indicated in the tender documents, the site may have been used

as a municipal waste disposal site in the past.
2.2  Published Geology

The published geological map covering the site, GSI Sheet 16 (1995), shows the solid geology in
the areas comprises dark grey o black limestone and shale of the Calp Fommation {Carboniferaus
Age)

October 2003 - . : Report No KD3116
Issue No. 2 Page 2 of 6
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As reported in the project tender documents {Dublin Waste to Energy, Ground Investigation
| Contract, October 2002) previous investigations in the vicinity of the site indicate that the area is
| underlain by made ground overlying a sequence of sands and gravels, soft estuarine clays and
| silts, laminated clays, glacial till and dense coarse to very coarse granular soils, overlying Lower
Carboniferous deposits of imestone.

3 FIELDWORK
3.1 General

The fieldwork was carried out in general accordance with BS 5930 (1999) and Part 9 of BS 1377
(1920). The exploratory hole locations were selected by MCOS as shown on the Exploratory Hole
Location Plan in Enclosure F. The locations were set out by taping from local features. The final
co-ordinates and reduced levels were surveyed by GSL g& trish Nationa! Grid and Ordnance
Datum (Malin Head) and are shown on the logs in Enclo §§e A.

O& \!§\
o
3.2  Exploratory Holes SO
&
0 {\@\
The exploratory holes are listed in the [Gﬂ%)wlng table.
<<O Q
OOQ
SUMMARY OF EXPLORATORY 5@153
Type o Quantity Maximbm Depth Remarks
(m)
Cable Percussion VBoring 5 36.50 BH1,2,3A,4&5
Rotary Open Hole / Core Driling 4 49.50 BR6, 7A, 8,9 & 10
Trial Pits 9 4.40 machine dug, TP1 to TP9
: Siit Trenches 5 120 machine and hand dug, ST+ to ST5
The exploratory hole records are presented in Enclosure A and should be read in conjunction with

the Key included thereln The records provide descriptions, in accordance with BS 5930 (1999), of
the materials encountered and details of the samples taken, together with observations made
during boring, drilling, pitting and trenching. Slit trench sketches and logs are shown in Enclosure
C. Photographs of the trial pits and recovered cores are presented separately.

October 2003 Report No KD3116
Issue No. 2 . Page 3of 6
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3.3 Instrumentation and Monitoring

Standpipe piezometers were installed in borings BH1, BH4, BH5, BRS6, BR8 and BR9 as shoWn on
the Jogs in Enclosure A and detailed in Enclosure B. Records of groundwater and gas monitoring
carried out by GSL during and after the fieldwork period are also presented in Enclosure B.

3.4 In-Situ Testing

In-situ testing was carried in accordance with BS5930 (1999) and Part 9 of BS1377 (1990) unless
otherwise stated. The testing is summarised below and the results are presented on the logs in
Enclosure A,

SUMMARY OF IN-SITU TESTING
Type Quantity Remarks

Standard Penetration Tests 269 eonductedfgming boring and driiling

&\QQ/

Standard Penetration Test (SPT) N-values range‘\q@om less than 10 to greater than 50 (blows per
0.30 m). Tests conducted in made ground Mgﬁ the N-values are greater than approximately 35 is
likely due to the presence of cobbles, be;ﬁgi@?s and obstructions. These values are not regarded as
representative of the relative densr{;&{{\&nmstency or strength of the soil at that depth. The visual
description’of the consistency oﬂ%&ﬁsuy of the recovered soil samples in these layers is reported

S\
on the logs. @5‘0
&

i
1
|

October 2003 Report No KD3116
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4 LABORATORY TESTING
41  Geotechnical Testing

On completion of the fieldwork all samples were fransported to the Castlemartyr, Co. Cork
laboratory of GSL for temporaty retention and testing. The laboratory testing was scheduled by
MCOS. The geotechnical testing was carried out in accordance with BS 1377 (1990} and ISRM
(1981) and ISRM (1985). The testing is summarised below and the results are presented in
Enclosure D.

SUMMARY OF GEOTECHNICAL LABORATORY TESTING

_ Type Remaris
Muisture Content Determination 20no., conducted on sealed jar (D) samples
Attetberg Limit Determination 18no.
Particle Size Distribution Analysis 32no. includhyﬁno. hydrometer tests
pH Leve! and Sulphate Content of Soils 28no. §®
Moisture Condition Value (MCV) Tests _é?\}ou;d&?onducbed on bulk (B) samples
California Bearing Ratio (CER) Tests \QO | r\é\ﬁo. conducted on bulk (B) samples
Detemmnination of Point Load Index Values ;\\OQQé\\@J\ 10no., conducted on selected rock core samples
Unconfined Compressive Strength (UCS) Tests 5 & [ 1o, conducted on a sefected rock core sample from BR8
QZKOQ\\\\\D
&

3
4.2 Geoenvironmental Testing

On completion of the fieldwork, samples for geoenvironmental testing were transporied to the TES
Bretby laboratory in Burton-on-Trent, UK and the ALControl Geochem laboratory in Dublin. The
laboratory testing was scheduled by MCOS. The testing is summarised below and the resuits are
presented in Enclosure E.

SUMMARY OF GEOTECHNICAL LABORATORY TESTING

Type Remarks 7
§ i 6no., conducted on samples from BH2, BH5 & BHS and TP{,
ICRCL Full Svite (common contaminants)
TP4 & TPT.

Totat Petroleum Hydrocarbons (by GCFID) 6no., conducted on samples from BH1, BH3A, & BH5 and TP8

Dioxins 2no., conducted on samples from TP2 & TPQ
October 2003 Report No KD3116
.Issue No. 2 Page 5of 6
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REFERENCES
British Standards and Codes of Practice

BS 1377 : 1990 : Methods of test for soils for civil engineering purposes. British Standards
Institution.

BS 5930 : 1899 : Code of practice for site investigations. British Standards Institution.

Maps

GS1 Sheet 16 - 1995 : "Kildare-Wickiow". 1:100000 geological map (solid). Geological Survey of
lreland.

Ordnance Survey Landranger Series. Sheet 50 : 2001 : Dublin Kildare Meath Wicklow. 1:50000.
Ordnance Survey of Ireland.

Publications and Reports .
NS
&

Dublin Waste to Energy Project, Ground Investlgathﬁ Contract, October 2002.

ISRM : 1981 : Rock Characterisation, Testuﬁp @nd Monitoring - ISRM Suggested Methods (EJE T
Brown). Commission on Testmg%ods Intemational Society for Rock Mechanics,
Pergamon Press. é,}@ @x*

. & Q)

ISRM : 1985 : Suggested metho@(f&&etennining point load strength. Commission on Testing

_ Methods, Intemationai &eﬁety for Rock Mechanics, Intemational Journal of Rock
Mechanics, Mining Zg\iénces and Geomechanics Abstracts, Vol 22.

N
ICRCL 59/83 : 1987: Guidahce on the assessment and redevelopment of contaminated land,
Department of Environment.

Prepared By Mike Kelley, B.Sc., M.Sc.

Approved for Issue By | Mike Kelley, B.Sc., M.Sc.
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ENCLOSURE A

EXPLORATORY HOLE RECORDS
‘Qé\Q
S
| &
| Key to Exploratory Hole Records | OQQ‘:@& Key
i Borehole Logs A BH1,2,3A,4&5,
! o X
Qooiﬁ BRS6, 7A, 8, 9, & 10
. L )
Trial Pit Logs & TP1to TP9
3
&
QO
October 2003 Report No. KD3116
Issue No. 2 Enclosure A
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Key to Exploratory Hole Records | GEOTECH

SAMPLES
Undisturbed
U Driven tube sample ,
™ Pushed thin wali tube sample } nominally 100 mm diameter and full recovery unless otherwise stated
P Pushed piston sample
L Liner sample (from Windowless or similar sampler), full recovery unless otherwise stated
CBR CER mould sample
BLK Block sample
cs Core sample (from rotary core) taken for laboratory testing
Disturbed
D Srnall sample
B ‘Bulk sample
Other
w Water sample
G Gas sample
Environmental chemistry samples {in more than one container where appropfiate)
ES Soil garmple
EwW Water sample
Comments Sample reference numbers are assigned to every sample taken. A sample reference of ‘NR' indicates that aﬁempt was
made fo take a tube sample, however, there was no recovery.
Monitoring samples taken after completion of hole construction are not shown on the exploratory hole fogs.
&.
TESTS . Q&Q

N
S
"SPTSorSPTC Standard Penetration Test, open shoe (S) or s{g&d,gﬁne (C)
‘ S

o .
The Standard Penetration Test s deﬁnquﬁf‘@‘?:ﬂ? : Part 9 (1990). The incremental biow counts are given in the
Field Records column; each increment ® §mm unless stated ctherwise and any penetration under self weight in mm

{SW) is noted. Where the full 300 rive is achieved the total number of blows for the test drive is presented as
N = ** in the Test column. Where & drive blows reach 50 (either in total or for a single increment) the total blow
count beyond the seating drive i n (without the N = prefix).
B
v In sitw vane test, peak {p}?:%lé\noulded )
HV Hzand vane test, peak {p) andremoulded (1}
PP Pocket penetrometer Strength value

KFH, KRH, KF1 Varable head permeability tests (KFH = falling head test, KRH = rising head test, KPi = packer test), permeabiity value
N
Test results hWﬂgd in Field Records column

DRILLING RECORDS

The mechanical indices (TCR/SCR/RQD & If) are defined in BS 5930 (1999)

TCR Total Core Recovery, %

SCR Solid Core Recovery, %

RQD Rock Quality Designation, %

Iif Fracture spacing, mmm. Minimum, typical and maximum spacings are presented. The term

non-intact (N1} is used where the core is fragmented.
Fiush returns, estimated percentage with colgur where relevant, are given in the Records column

CRF Core recovered {length in m} in the following run
AZCL Assessed zone of core loss
NA Not applicable
GROUNDWATER -
A 4 Groundwater strike
v Groundwater level after standing period
Notes: Project Dublin Waste to Energy Project
e
b S Key
Sheet 1+
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Key to Exploratory Hole Records GEOTECH

INSTALLATION
Standpipe/ Details of standpipe/piezometer instaflations are given on the Record. Legend column shows instalted instrument
plezometer depths including slotted pipe section or tip depth, response zone fitter material type and layers of backfil,
The types of instrument installed s indicated by a coda in the Legend column at the depth of the response zone:
SP Standpipe '
SPIE Standpipe piezometer
PPIE Pneumatic piezometer
EPIE _Elecironic piezometer

INSTALLATION A legend describing the instaifation is shown in the rightmost column. Legends additional to BS5930 are used to
LEGENDS describe the backfil materials as indicated below.

Arisings Concrete Grout Bentonite Sand Gravel

et
b

NN U
itk & R °

1 Strata legends are in accordance with BS 5930 (1999).

ODOO
=]
o

00,0

e

0 °Pod

=3

PRI
00
0

&

2 Water level observations of discemible entries during the adv@&'ng of the exploratory hole are given at the foot of the
log and in the Legend column. The term *none observed” is {ised where no discrete entries are identified although this
does not necessarily indicate that the hole has notbeen nced below groundwater level. Under certain conditions
groundwater cannot be observed, for instance, drill water flush or overwater, or boring at a rate much faster
than water can make its way into the borehole { 0 : 1998, Clause 47.2.7). In addition, where appropriate, water
levels in the hele at the time of recovering i samples or camying ottt in situ tests and at shift changes are given
in the Records column. QQ\»@&

O .

3 Evidence of the occurrence of very w@ﬁ@rﬁd&s {cobbles and boulders) is presented on the logs, however, because
of their size in relation to the expiqsg&g@ole these records may not be fully representative of their size and frequency
in the ground mass. Qé\ \\{\0) .

4 The borehole logs present the rgéﬁs of Standard Penetration Tests recorded in the field without correction or
interpretation. However, in cerfain ground conditions (eg high hydrauiic head or where very coarse particles are
present) some judgement piay be necessary in considering whether the results are representative of in situ mass
conditions. QOQ

5 The declination of bedding and joints is given with respect to the normal to the core axis. Thus in 2 verical borehole this
will be the dip.

6 The assessment of SCR, RQD and Fracture Spacing excludes arfificial fractures
REFERENCES

! BS 1377 : 1990 : British Standard Methods of test for soils for civil engineering purposes. Britich Standards Institution
: B85 5930 : 1999 : Code of Practice for site investigations. British Standards institution

Project Dubfin Wasts to Exergy Project

Project No. KD3115 Key
Camiedoutfor  Dublin City Council
Sheet2of 2
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Borehole Log

S Equipment, Methods and Remarks from o Casi
| Drilledby  MD smmmm Dando 175 cable tool drill rig M"M 13.50m Mm 13—9011!“ i &mmw E;a;umum
“froggedby PG | oo Hand dug inspection pit ta 1.20m 1350m  3650m 20Omm  3850m National Grid N 2334379
Samples and Tests Strata
Depth Type & No Records mg e | Description Depﬂl.uvet, Rackm
- 0.00050 B1 Soft brown o black sandy gravelly CLAY . 2
- and sandy GRAVEL FILL with . N |
- : cobbies and fragments of brick, 3 N
- 050100 82 concrete, wood and plastic, Gravel is ] \ g
o subangular to subrounded fine to coarsa. 7 3
N (MADE GROUND) - N \
[~ toriS0 83 ' 1.00250m ] N K
- 120485 SPTC MetB (AR08 | 120 dry] posasiondl | N \
- concrets | \\ 5
- . § \
E-— 2.00-2 50 a4 — (4.00) o\
- - o
2 ] o
I~ =] o
[ N o
N i o
= 3.00-3.45 ST N=16 (ZA3,4.4.5) 3.00 dry| - o
- 300450 a5 h
- 300 wo -
N ] o
- 350 D& 3
360405 SPTS Nett (121252.4) 360 dry .
260400 B7 . -
" so04as SPTC 400 Nl ]
— N=23 ,5.8,5) o . y
L Yook Bs st "I Medium dense to dense grey sandy GRAVEL  00LmT | 400 037 a
- with shell fragments | cemented sand | |
u subrounded mw is fine to chods | T
- 450 Wag mediumn, g utar to rounded -
- fine o NE DEPOSIT). 7
o - - 7 o
— 500545 SPTC M=£1 (6,9/9,10,11.41) | Qo
- 500550 B10 N g
- - [
- - e}
- " S
N . o
-~ 6.006.45 SPTC N=33 (4.68.8.8,11) — <
- 600650 B11 N o
Z : o
B 7] °©
- N o
- ~ o
- . o [n)
— 700745 SPTG Ne3S{u781000 | 7.00 300 _
700750 B2 . o
- - o
- . o
- ] 5}
[ 7 (a]
B X o
-—  8.00-8.45 SPTC [ SRk I S T R 4} 3.001 - o
- 800850 B13 : ] o
C - o
- - q
- - o}
- - [s
o - o
N 3 o
—  9.00-945 SPTC N=4E (5.58.11,1214) | 8.00 3.00 — 2
- 8.000.50 B4 | o
— -
- . Y
N 2 o
» ] o
- ] o
- Siratum continued next shaet E [+]
Depth Type & No Records pc“?g m!nme
Groundwater Entries Depth Related Remarks Chiselling
No. Struck Poststiike behaviour Depth sealed From to(m) Depths {(m} Time Tools used
{m} {m) 1.50-280 230 mins Chisel
1 450 Roseto3.00m after 20 mimtes. Strong inflow - ;g-zba'go ﬁmm
Notes: For explariation of symbots and”
abbmvh:rﬁsnelmysgee;udemsa_\dmm Project Dublia Waste to Energy Borehote
E&hmmmmnm Project No. KD3116 BH"
deplh cobamn. - : .
Scals 1:50 TRV - - outfor  Dublin City Counch Sheet 1 of 4
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Borehole Log

: Methods and Retnarks to
Jortieaby 1 Stagt Ecptipanent, an Deg-i&mﬁm 1o C‘asmgM Ground Level E;&unm
Logged by PG E'diﬂsiz ) 1350m  38.50m  200mm 38.% Rational Grid N Z33437.37
i Checked by MK | aamsmngs
1
Samgples and Tests Strata
Dtz Time Depth,Level
DRepth Type & No Records Gast Water Dascription i h
[ 10.00-10.2% SPTC 50 (B AN2525 for85mem) | 40,00 200 Medium dense to dense Qrey sandy GRAVEL m
- 1605 B15 with shell fragments and occasional .
- subrpunded cobbles. Sand is fine tn -
- medium, gravel is subangulzr to rounded - (13.00)
- fine to coarse. (ESTUARINE DEPQSIT). i
L 11004148 seTC M2 GIRAAID | 1100 300 J
- 11001150 B16 R
B 221050000 N
- 11,00 3.00 n
i " 12001245 sPTC MEIT L2445 ¥200 220} —]
12.00-42.50 e17 =
n
o 3001345 seTC W uANSTS) | 1300 320 -
Ny 13.00-13.50 B18 .
& ]
14.00-15.45 S5PTC N=32) (5,556,755 14.00 320 ’ & 2u00m =
14.00-14 50 B19 § becoming clayey |
NN ) ]
S & =
EA ]
G ;
\\§Q S ]
15.00-15.45 SPTC N=32 (4 AE52.11) 15,00 330 Q —]
15.00-16.50 B20 S é\\ -
X & 7]
&F ]
RO ]
NG 1
; <<Q \\\\ -
'] <R ]
‘ 16.00-16.45 SeTC NI ESSH04D | 16,00 220 © -
16.00-16.50 B2 «4° ]
o@(\ .

L
. P
7.00-17.16 oz 1700 -13.36pt 5 \
17.10-47.53 SPTS 50 BAA014,11 for 55mm) | 17,10 Sttt to very siiff dark grey brown ———

illll!ll,(][lli_ll'llllillllITTI'I'I_IITEITIIIIIlilllll!llIIIIIIlllllllli£l|1i!l(|lll

17.10-97.60 BR slightly sandy CLAY wim tare fine sand E -
lenss.{ESTUARINEDEPOSﬂ) N .
18.00-48.44 SPTS | sspsamiasiziocsomm | 5600 320 ’ . ' Lo I \
18001850 | B24 ‘ - . b — ]
! : gy \
S j S \
12,00 320 " — - \
19501985 | SPTS N30 (4 A5T59) 18.50 a.20] ] J E - \
12.50-19.85 D25 4 ]
Depih Type & Ko Records Casing miiiiii
No. Stuck Poststrike behaviour Depth sealed From  tofm} . Depths {m) Time  Tools used
o s Srrgion. BRis Lonens
1. 450 Rose {o 3.00 m after 20 mirurtes, Strong inflow - 1a7a:1ass 30 ries
For of and
e aston  syubos o0 Project Dublin Waste 1o Energy Borehole
ﬁ@nmsﬁnmmhm Project No. KD3118 . N BH1
Scale 150 1 MESG MBI Z81), SPIOTD 124456 outfor Dublin City Council Sheet2of 4
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Borehole Log

Diiedby MD Start Equipment, Mathods and Remarics Dcﬂhfmn‘b Dismeter Casing Dapth § Ground Leve! 42,64 Mol
Loggedby PG { ang o ® 1S5m som soomm e sy £ stmazn
Samples and Tests Strata '
Date  Time
| Depth Type & Ko Records Casing  -Wae Description _ Deml-;;f) Legend | Backm
i wjﬂ_ B2S SHIT to very sbif dark grey brown 4 fere f
i N sligfwysandyCLAYwmraremeaand 3 -
! - ienses. (ESTUARINE DEPOSIT). R \
? [ 21002145 5FTS ND GLL) | 2100 220 ] . \
; - 21002148 w7 _ —
' 5 ] - - \
- 3 T
" ] [ \
i | 22002250 B23 - ] \
: » ] LT
i t 22502295 SPTS N30 (6.415,6,5,10) 2250 320 . P \
v - 22502285 D2 3 b — ] \
j - ] - §
L 23002250 B30 J el \
" . L
‘ [ ] — \
J I: \}& ? 3 —_—
| — 24002445 SPTS Weo2 (585778 | 2400 320 & . - .
E, - 24.0024.45 Dn § ] =
g L . R . L \
: - 24.50:25.00 B2 SR 3 o,
S G ] [~
- S . o
n (\Q < i~ —t
n S . .
- P ] vy
ogRag | g | e [me ol — Sy
C CH . R \
[ 25002650 B34 =2 j‘;«aﬁ - - \
N n . =
= & 3 ussm | —--
; & ; A \
% u : = — \
I~ 2002745 SPTS N2t BAX285) 2700 220 p—_—
o ZT00ZTA D35 T _3 - \
— 20002850 B3 i . \
': - . P \
| - 26502885 sPTS nezsGESKsAs | 2850 320 4 L T \
; - 26.50.28.95 DX r N —c
: - 1 | :
— 290020580 B38 J ] §
- : - | \
i Stratum conlinued naxd sheet ; -._' : &
! Depth  |TypeNo|  Recods o, e :
1
i Groundwater Entries Depth Related Remarks Chisslling
! No. S!'l:';:k Post strike behaviour Dq:ﬁlsea'l::) From  to{m) Depths () Time  Teols uced
: 1 450 Rose o300 m aker 20 minutes. Song infiow -
i
L ke sréfm:epw and reduced Project Dublin Wasts to Energy Borehole
: mm&mmm in brackets Project No. KD3116 BH1
Scale 1:50 163 MESE KIS 1), JHLI0T3 TS outfor  Dubli City Sheet 3 0f 4
EPA Export 25-07-2013:19:24:12




Borehole Log

Scale 1:50

) MESG MO DY), IS 124594 IR

| [ orsegry o | Star Equipeent, Methods and Remarks it i
Leggedby PG | gy 1350;m  3850m
Checked by MK | semzmons
Samples and Tests Strata
Derth | Type&iNo Records g e Description Backfay
30005048 | SFTS NARISSEN 000 3B} 547t very stff dork grey brown . . — N
- 20003045 D39 shighily sandy CLAY with rare fine sand . —
o lenses. (ESTUARINE DEPOSIT). ] Rt \
N . A \
— 31.00-3150 B40 - - \
L 31505195 TS w7 pausesn  |3s0 320 ; C \
- 31503185 D . ] A
N 3250 320 . '_: M \
- ] L = §
L 33003345 &TS KmUmesn |00 320 3 = \
- 2003350 B42 . [ =
- ] . \
— 34003450 B42 = AR §
L 34503495 sPTS NeZ7 A58, . — = \
- 34503455 D44 . —_
[ 35002550 B45 - ] §
. ass0as9s SPTS Nt BESES1Y L3550 srasrr \
- 36503555 D46 B S =04 \
o B Ly
o 3 LY.
— %0969 SPTC | a16ano.12.187 for 10mm -] gem [Tox
- 36003650 847 : P
] 0% =,
- ] s &4 k
- EXPLORATORY HOLE ENDS AT 36.50m %0 28
N ]
C i
Dopth Type & No Records c;m"f"g e
| Groundwater Entries Degpth Related Remarks Chiseliing
No. Struck Post strike behaviour Depth sealed From o (m) Depthsim) Time  Ytools used
{m) . {m) 35,40 36.50 45 mins Chisel
4 450 Roseto 3,00 m after 20 minuies. Strong infiow -
Notes: ;
For explanation of e :nu and Project Bublin Waste to Ensrgy Borehole
ot e, Stratum Ihickness given in brackets ProjectNo.  KD3H6G BH1
' [{ Carried outfor  Dubfin City Council Sheet 4 of 4

EPA Export 25-07-2013:19:24:12
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Borehole Log E2ECH
—
Equipment, Mcthocs and Remarks Ocpthfrom o Dizmeter Casing Depth | Geound Lave)
Drifled by  MD m Dando 175 cable ool dell rig 000m  1a8om 250mm  13.60m Coordinates 'E*m
Loggedby PG | &y mmm:mm 1360m M00m 200mm  34.00m National Grid H -
Checkad by MK Cable percuzsive 0 34.00m, 233457
Samples and Tests Strata
i Date Tima
Depth Type & N Records Casing  Wimer Description . Wmelmus) Legend | imunm
" 0.00-0.50 B1 : TARMAGC pavement overlying grey anguiar b
to subangular cobbles (MADE GROUND). 1 s \\
0.50-1.00 B2 - Joso  +a40
Soft grey brown 1o black sandy N \
CLAY ang GRAVEL FILL with concrets, .
Wwood, ceramics and biick .
1.00-1.45 $PTC N0 (232237 100 dy| Gravel is angular to subrounded fine to — i
1.00-150 B3 coarse. (MADE GROUND) ] \
1.50-2,00 B4 j §
200-2.45 SPTC Nl @ABAAY 200 dry, ~4 @1 \
200250 Bs ] .10)
2.50-3.00 BE ] §
300-0.45 SPTC NIB R34S | 200 ary . \
3.00-2.50 B7 E \
260170 pe K 039~ \
AT64.15 SPTS N2 {1,0223.5) 370 ary] Medium dense grey sightly clayey fine :1 50 39 e \
3.70-4.15 D9 SAND with rare shell fragmentsLravel - L e ]
4.00-4.50 B840 is subangular to subrounded __ Lol
medium, (ESTUARINE Do m. -
P ) .
4.504.95 SPTC No2B (B AH,57.9) 450 azo] SN ]
450 w1 Og? &S - (2.00)
450500 B12 F& -
Q& 3
O ]
£.00-6.50 B13 Q> -
; QF, < .
O & ]
& & n
5.50-5.95 SFTC Nezanpen) 1580 &g&o . =
5.50-6 00 B14 <<Og Wadium d dark grey 1o ool . 560 162
Y’ sandy GRAVEL with shell fragments, Sand 3
« O Is fine to coarse. Gravel is subanguiar -
O 1o rounded fine to coarse, (ESTUARINE =
& DEPOSIT). ]
N .
6.50-7.00 B15 O N
700745 SPTC Ne2 ERATS | 700 320 ]
700750 216 4
850855 SPTC 28 (4 ABTT S 250 a.z:+ . 3
£50-0.00 817 ]
]
270052003 3 o
10.00 220 Stratum conbrued next sheat -
Depth Type & No Records Canpg  Vesar _
Groundwater Entries Depth Refated Remarks Chiselting
No. Struck Post strike behaviour Depth seated From  to{m) Depths (m} Time Tools used
(m} (m) 180-1.95 45 mins Chisal
1 470 Reseto 4.50 m after 20 minutes. Skow ingress -
- For
Nates: For wsw MW@ and Project Dublin Waste to Energy Borehole
ule‘velsfnmsuanmmdmessgmnmm | Project No. KD3116 BHZ
aept cokimn. (A § Conedoutfor Dublin City Council ’ .
Seale 150 3G K ), 3o 1D ‘ _ ~ Sheettof4
EPA Export 25-07-2013:19:24:12




Borehole Log

- | ritedby  MD Start Equipment, Methods and Remarks Demm1w
Loggedby £5 | EE nin U5 Bem B [gore  comom
Checkedby MK | canermons

Samples and Tests Strata
Depth Type & No Records o e Bescription ‘ °=P"'-'-M’]
. 10.00-10.45 SPTC No25 Q48,7770 10.00 aAz0] Medium dense dark grey to muiti-coloured A
- Y005 B8 sandy GRAVEL with shell fragments. Sand .
» . is fine to coarse. Graved is subanguiar :
- 10.50-1085 SPFTC N=15 (232337} 10.50 200] 1o rounded fine to coarse. (ESTUARINE E
» 10.50-11.00 B1g DEFOS). -
" 12001245 seTe N2 OAAIZAL | 1200 200 ...'.
- 2001250 B2 s 1 2
B 3
L 125042 SPTC N8 ansED | 1350 s.oow ’]
- 1350-44.00 821 ]
N & :
- & —
- $ 3
- S .
- & <O N
F o @9’ ]
- S ]
[~ 15.00-15.45 SFTC KT REseAn | 1500 300 Q> -
~ 15001550 [:§-4 . 0(\ é\\ i
" S ]
- &F & 7] I
= RO ]
[~ NS
$ o9 .
- <<O \\\\ .
n R 3
- «© ]
= Q _
[~ (\‘r’ﬁ: 4
- 16.50-16.95 sPTC mazgarzaan s (Cioo 7
- 1650-37.00 EZ 4
" 18.0018.45 SPTC NeZ? BN, 1200 3.00 7]
| 12009850 B24 a0 m‘%«ﬁum .
- SEff 1o very stff dark grey brown Jiese 45—
B slightly sandy CLAY. Sand Is fine. 3
[ {(ESTUARINE DEPOSIT). =
19501905 SPTS NEIS ALY | 18m0 3.00] N
- 15501985 D25 N
N 28152003 -
- 19.50 300 Stratym continued next sheat n
Depth Type & No Records Cosng Vime
Groundwater Entries Dopth Refated Remarks Chiseltin
No. Struck Post strike hehaviour Depth sealed From to(m) Dsm(mg) Tma  Tools used
(m) . (m} 14301445 30 mins Chisel
1 470 - Rese {o 4.50 m after 20 minutes, Slow ingress - 17.823-17.80 45 mins Chisel
Notes: jon of
Faran.'asll;:abon e mand Project Dubfin Waste to Energy Borehole
I e oo, thickness given in brackets ijwcmf“ KD3t16 BH2
a | camiea Dubih
Scale 1:50 1 MESG HBsk (41], 10200 12:4ste out Gty Council Sheet2of 4

EPA Export 25-07-2013:19:24:12




Borehole Log

o -
GEOTECH
—_———

Diflsd by M0 | Zr o G00m | 13.80m Coortinates o1+
Lﬂsgcdby PG End 1360m 34.00m Nationat Grid N 23345754
Checked by MK DEDER00G
Samples and Tests Strata

Depth Typad o Records g e Description Depiievel | Lagena | Seckat
- 20.00-20.50 BX Stiff to very stiff dark grey brown . P )
- slightly sandy CLAY. Sand s fine. . N N
[ {ESTUARINE DEPOSIT). N . : \
x ] A \
— 21.00:2145 $PTS e QSEARI0) | 21.00 2.80) . P \
- 21002145 vz ] — \
[~ . e — \
— 22002250 B28 ] .7 ] \
[ L 3 L] \
- 507205 SPTS NASEABIINIG | 2250 250 3 P
- zzsozes D22 - L \
u ] L] \
= _ b amaee
; 23.50-24.00 B30 ] — \
20002445 SPTS NeO9 EATADIAD | 2400 s.20] &> . A
24002445 GEY & - . - \
- o@\;?@ . "
- PN - e
X F & : F T
- S ] L
— 25002550 Baz Q - P
= QF, < .
N N X R
N §&0$ ] . .
|- 25502595 SPTS HExAD (4,40, 11.10,1) 2550 sy \(\\ h | =1
i S P ] —
—  26.00-26.50 B} & - = s
- v g P
: s 1= LR
-~ 27002745 SFTS N Uaes00 | 2700 as0 ~ - - \
- ETO0-ZTAS D - L. ; \

3 Lo \

:— 28.00-26.50 B36 . L = §
[ 28502805 SFTS N=28 (344,770 26.50 260 3 — _" \
- 28.50-2895 K4 3 ] \
C sscom | 53 . =] \
N Straturn coninuad Pext sheet 3 < S

Depth Type & No Records Cong Wair !
Groundwater Entries Depth Related Remarks Chiseiling
Heo. St‘:':d: Post strike behaviour ua::‘d) From  to (m} Depths (m)  Time Yaols used
1 470 Rose to 4.50 m after 20 minutes. Slow ingress -
‘ Nam.‘Fwe:phs;emﬁm ww - Project Publin Waste to Energy Borehole
e i metres. thickness given i brackets ProjectNa.  KD3116 BH2

- tw

Scale 1:50 (MRS HEST (A1), 0060 1Sz AGIS out for Dubl!thltyCounci-l Sheet3 of 4

EPA Export 25-07-2013:19:24:12




Borehole Log

y -
QCO'IEEZH

. Start Equipmesit, Methods and Remarks from Cas
[oritedty wo | St DR on  tahom e S5ty oot Coontnan ESisad s
Logged by PG End 1360m  300m  200mm M, National Grid Nmﬂ?ﬁ
Checled by MK 1 peoarmons
Samples and Tests Strata
Date Teme -

Depih Type & No Records Casing  Water Description Wml iress) Legend | Baciw
| 3001360:: SIJ;TS N=37 (AT 8.11,11) 30.00 EX sﬁﬂ-bvaymmwm 1 P— AN
- 300030, 59 slightly sandy CLAY. Sand s fine. ] —

. (ESTUARINE DEPOSIT). N - \
- ] A \
[~ 31.08-31.50 B 40 - . §
31500105 SPTS N3 (S710,10.04) | 31.50 260 3 e \
- 31508185 D4 ) N 3 . \
- 2250200 Ba2 - - = §
U as00a54s SPTS  |48(6.2M0,10,1342 for 85mem) | 33.00 250 - T \
T 200-3345 Da: ; -

E OS/06/2003 3 e

- 33503305 SPTS N2 Esms iy Lo 380 ] — ] \
Y [Fh - .-t

- 0B/0612003 . ] - \
E T 10 & I 3 1NN
- Exn.mmvnomeansmaé(&m JH0 w0

- O&\\;fz@ 7]

C PN ]

- Qo 4 \@9 ]

- ) N I

N NS ]

- &S ]

[ RO 3

o «\Q S 7]

: <<O *\\ -

N R 3

[ s\(’ —]

- Fo ]

- 4 -

n c® .

Depth Type & Ho Records M 7
Groundwater Emries Depth Related Remarks Chisalling .

No. S?tmw;.k Post strike behaviour Depdlsaﬂ‘u; From to{m) Depthsim) Time  Tools used
L]

1 470 Roseto 4.50 m afier 20 minutes. Stow ingress -

Notes: For explandtion of symbols

abbreviabons seq ke Shock AllGapis and reduced Project Dublln Wasta to Energy Borehola

mm&mmmhm Project No. D316 BH2

Stale 150 {2 MESE HER 29, Mriev2n 138K ,','EJS outfor  Dublin City cil Sheet 4 of 4

EPA Export 25-07-2013:19:24:12




e =
GEOTECH
_——

Borehole Log

R ethods and Remarks Dapthirom to  Diamelwr Cating Depth | Ground Leve! +3.59
. by MO L rerzoca | Dando 475 cable too ik g 0.00m 1600m 250mam  76.00m Coordinates Emmﬁg
Jroggedty n | gog Wmmg:imm; 1600m 3550m 200mm  A550m National Geid ey
Checked by MK | 130062003 | Caie pecimeive borkng 1o 35.50m.
SoEhoie ke oty crod,
Samples and Tests Strata
) Date Time Deprth,Loval Backiy
Depth Type & No Records Casing  Watee Pescription (Thicknesa) Legend
N 0.00 " e —
T 000050 B1 ARMAC pavement over roadsione (MADE ] XX \
[ \GROUND) 7 030 329
- aso-100 82 Soft dark brown sandy gravelly CLAY and 1 '
! - ASH FILL with occasional subrounded .
; - cobbles and fragments of brick, concrete 7
1 - and plastic. MADE GROWND) 1
L 12065 s#Tc Nl GAUEIGE {120 n
- 120470 83 mn-m[_
- cobbiesand | 7]
| Bouiders | ]
L 200248 sPTC Mo EaTANZI0) | 200 B R )
- 200250 B4 :
: - ]
- 00348 seTC NedS BASAT | 3.00 .
: - 300350 85 ] 1
: L 360408 SPTS Ws 1238 | 860 J s -001f
- 160400 BE Soft black sandy shghtly gravelly CLAY ]
; - o 07062003 18001 FILL with fragments of concrete j
! | L0450 87 ceramics and rare pockets of sBty sand, ] 1
| = cemezo0  oe0of (MADE GROUND). o) -
! - 3500 3.20| \\ o
C 4soaes SPTS =7 @22212) 450 \\\ 'z@ 3 s
- 4.50-5.00 213 cf? \O -
: | & ]
- Q} Q) -]
™ Ao A 7
- faosss SeTC No12 2ARZAY 520 o P pm—— - 520 4’“"’",‘-',# \
- L with occasional subrounded ] ¢ g
u N and shell fragments. Sand is ] ?P'! g
E <<é to medium. Gravel is subanguiar o . "o
Qg subrounded fine to coarse. (ESTUARINE 7 - .
. I - oo =
— 600645 SPTC W @ArIes 600 (O § DEFOSI). — F
o 6.00-6.50 - B1G @,\\0 : ;ﬂ;?. ;
. oG
n 3 b te
- o . . \
: B n ;:‘,;.Ja‘ \
! [ ] :p'ﬂ_'-ﬁ
} 700745 SPTC Neso @SSR | 7.00 - APT
! ~ 700750 B . N
z - ] P P
! n R Lahe
| C . o 2.1 \
‘ - N ;F’"‘.‘:’
H - RSN
[~ 8.00845 sPTC N30 (1A 775} a0 - Ce 2 0 \
- 800850 B2 : N X
. ; 6% 2] \
‘ - . o
- ] R
- - Fort 0
5 [ 900945 SPTC MM BE73810 | 800 — -5
3 - 200850 813 n 7=
| - 3 oA \
; - *% a4
E ] PR \
B T )
M Stratum confined nest sheet . o 2 &4
! Oate | lioow
i Depth Type & No Records Casing  Water
Groundwater Entries Depth Refated Remarks Chiselling
! No. Stuck Poststrike behaviour Depthsoaled | From to(m) Depths{m) Timé  Tools used
{m) {m) 1.80-210 50 mins Chisel
1 410 Rose to 3.30 m after 20 minutes. Slow ingress .-
Notes: For explanation of symbeis and Project Dubiin Waste
abbreniaBons see key shaet, AN dagths and reduced to Energy Borehole
pmmmmm in brackets Project Ne. KD3116 BH3A .
| Sesle 150 i) MESG IR (1), IGO0 T2 54 k.G'S outtor ciy ’ _ _ Sheet 1 0f4 -

EPA Export 25-07-2013:19:24:12




GEOCTECH
_——

Borehole Log

Start Equipment, Methods and Remarics Depthirom 10 Diametor  Casing Depth | Ground Loves
Delledby MO | oeoncs 000m  16.00m 250mm  1800m | Coopdinates oD
loggedby L | poq 1600m 3550m 0mm  som | yoordnate E319935.81
Checked bYMK | 1rosranos N 23352620
Samples and Tests Strata
| Date Time: .
Depth Typ_o-& No Records Casi Description o Depﬂu,uw) Lagend | Backs
| 10.00-10.45 SPTC N6 (408,55 19.00 O i
R, | on ” M o v S ey cry : =T
N cobbles and shell fragments, Sand is ] e ’e‘:;
- ﬁnetamd‘mﬁt:m‘e%avel is subangular to — o,
- Subrumdedm coarse. (ESTUARINE . ?p‘ . f"
11001145 §FTC NeT (S A 22 1100 - IAYe
- 11001150 B1s faniza X o te
- ] 2
- ] 2.40) .f' )
- 3 @ 5% =3
- - [ e
X ] et
— 1200-12.45 SPTC HE34 (4,404, 8.8.14) 1200 — P e ey
- 12001250 B N o,
- ] o o 4
- o - o
- . [ 2’ \
C N ° % g
- venezo0s | y 0.2 v \
I 13001345 sPTC N=38 (6,62,8,10,13) ki _" AR
- 13001350 BT 0800 a o
E 1300 220, . L e
- [ ="a" ~
N 7] Yy
n . R
- ] W)
- & ] o= o
| 14001445 SPTC N30 (5,45,6.2,11) 14,00 \0 J Pl
- 14001450 B8 @ — [=a =
= 03052003 1800 & ] °y ed
- .00 320} & ,§\ z 5 %e g
- 10062003 6500 SO 3 LS 2e
- 1406 320) . Ofg? > ] o 2.1
- \Q \}\\ 3 el 4;
L 15.00-15.33 SPTC | 55042102025 kr 25 | 15,00 Q\\’ J arc ]
- 1500-15.50 B9 QT < N :,
- O & 4 Ca' vp
» & & 1 o,
E 15501600 820 &&° ] 5% = ]
~ N - o [
- & O ] F v A
= QQ\\ g " e
— 16001640 | SPTS | 4658832178 for 25mmy | 15.00 « O j LY
- ' { : o,
- <§é§ : o > \
- S . e |
- ; Y a3
= : ;tngnm 1800 3 .2 v
— 17001745 5T S NS0 8 A7,10,14,18) 0 320 4 S
- 17.00-17.50 B2t - o5 & 3
e . 1700 230 3 ™~y
. . [ =2 <]
| F - 2% ad
\ : 17601800 o2 S vey e P 1760 -1201 1—_’2—_'-31
N sandy CLAY. Sand is fine. (ESTUARINE ] .
—  18.00-18.45 TS W28 (444805} 1800 DEFOSH]). - 7
f - 18001850 B3 N - -
- -1 - .
3 ] b
i L _ e ——
] N N S \
i L ] o —
— 18.00-9.45 TS N2k Q87T | 1900 — -
l - 19001945 D34 e — \
Ik . —_ \
it - 7 |-,
Ik _ Stratum contiued next shest . — \&
Depth Type & No Records Caniog  Woer
Groundwater Entries | Depth Related Remarks Chisefling
No, Stnxk Post strike behaviowr Depth sealed From 1o {m) Depihs{m} Time  Tools used
{m) m} 1180-11.95 30 guins Chisel
1 410 Roseto2.30m afier 20 minutes. Slow ingress - 1260-1285 45 mins Chisel
| otes: For jon of and
mm etp:;:mn Sﬁlﬁ”ﬁ - Project Publin Waste to Energy Borehole
in depth cokumn, gvendn Propctilo. K316 . BH3A
Seale 1:50 0 ESG RBW {251), 3002000 Tk @ for  Dublia Caty Sheet2 0f 4

EPA Export 25-07-2013:19:24:12




:

| ‘ : Y . .
‘ Borehole Log =
“IDritedby wp | Start Equipment, Methods and Remarks Depihfrom to  Dismeter Casing Depth || Ground Leval +3.59 0D
Jtoggeay w | TG00 W0m 3s50m oomm  Jasom | Goordinates E319506.51
Samples and Tests 1 Sfrata
i Depth Type A No Records cmmﬂg ‘mn,a" Description WM Legend | Sace
| e r——— . A ————
i i N @amAIS  |2000 Stif to very stiff grey brown siightly 3 A——
[ 2xne DEs sandy GLAY. Sand is fine, (ESTUARINE . — Q
| - DEFOSIT). - . ]
- 20502100 B2 ] LR \
N - : | — \
| - . e et
j — 24002145 TS Nz easery | 2100 3 s T
: - 21002145 oz - — \
! - 2ts022m 828 . e \
- ; — 1 \
— 20045 SPTS W27 AT 2200 - N
- 22002245 029 5 - = \
E 2250-23.00 83 . '“I “. \
| - . - - \
‘ . 23.0023.45 sPTS N2 @AanAS ) | 2300 i - .
C 23.00-23.45 oM ’ q L —"' \
= ] e
E % - \
— 24002450 B3z \0& - A %
- ’\\QQ/ 7 e \
| E  ze502458 TS NS7UATS8MD | 2450 (\‘\‘rz@ 3 — - \
: _- 24.50-24.685 D33 ) S\O\ -~ —_
C 11062008 1800 059?@ . M
- 2550 3.301 \\§Q S = vl
i - 1200602003 N & - — A
| = 25.00 3.30] O é\ -1 L ——
" & N : .
- 2550-26.00 B34 IR O - | =1
’ N D £ - A
L &9 . P
- < . — ]
[~ 26002645 SPTS ERBMARID | 2500 \00 - . .
‘ ; - 28.00-2645 D38 O h rig
o & ] A \
- o 1 arsg [ 2. \
' — zoozrm 83 —j — \
O 1 AR
i - 27.50-27.95 SPTS NeBuABETI0) | 2750 3 Rl \
! - mmeres Da7 . b s
l - ) ] C —
' — 28002850 838 - -~ §
F : = \
[ N L \
L 20002045 SPTS WBEMALID (2900 - —_ \
- 20245 D E .. k
; C h L \
| f; ] — \
i - : Stratum continued nexd sheet - -
' Depth Type & No Records ﬂg wﬁ::,
1 | Groundwater Entries ' Depth Related Remarks Chiselling ,
No. Sl!rnt:?k Post strike behaviouwr Depﬁ'ludl:'d From toim} Depths (m} Time Tools uwsed
1 410  Roseto 3.50 mafer 20 minues. Skow ingress -
Neotes: Fi ion of and .
: mm e and Project Dubkin Wasts to Energy Borehole
mmwmmhm Project No. Kbat1€ BH3A
Jocate 150 9 LETE HEM G81), 0003000 et outfor i Sheet3of 4
EPA Export 25-07-2013:19:24:12




Borehole Log

o Start Equipment, Methods and Remarks : | Depthfrom to .m Casing Depth | Ground Level
. DriRedby MO G7/D62003 OO0, 15.00m Zoomm AB0Nr o Lewe ansamoo
Loggedby & | pna 18.00m 3S.50m 200ewn  35.50m et o pdeca s
Checked by MK [ 131062003
Samples and Tests Sirata
Depth Type & No Recérds o Descsiption } Wrnl iens) | Leend II Sackiily
- 30.00-30.50 R40 Stiffto vuy greybrownslighﬁy B e = - Y
- sandy CLAY. Sand is fine. (ESTUARINE - =,
- DEPOST). - 5 — \
- 30503095 SPTS 35 ($ABA8.11,10) 30.50 - b
- 30503055 D41 ] M \
- . L. =2 \
" sz0paz4s &FTS NS5 ISR | 2200 i Rl \
- 32.00-3245 3] ] - .
L. ] C
- . L. \
- a3s0a3ss95 SPTS NedD (DEM.201292) | 3350 ] — \
- 503395 043 N ..
| . & ] - ] \
3 & - L —
» § ] — \
| - 24503500 644 . &\"Z@ N R
‘ » O?O\O\ B —_
g i I 3 g
36003545 sFTS N2 (B2, M,04) Q\*é&? A - \
- 35.00-3545 D45 130622003 0200 Q8 K - — 1
- 35,00 230 \\00@\ . .
: ol ] TR
- oy 3550 3797 ———
N N TORY HOLE ENDS AT 35,50 m .
n <<O QO u
- K8 ]
- &&6\ ' =
- S .
o ]
i F .
i - i
| - E
l » .
| = :
- -
- N
Depth Type & No Records Coney i ]
| Groundwater Entriss A Depth Redated Remarks Chisellin
| No. " Struck Poststrke behaviour Dept seated | Fom toim) Dopths (m) Tie  Tools used
i © |7 410 Roset03:30matter 20 minutes. Stow ingress -
; "}
Notes: Fi .
‘ m_qwmmw Project Dublin Waste to Energy ) Borehola
mmmmwnm Projoct No. KD3116 BH3A
Scale 150 105 MESG BN (28T, JrOT00 L5455 Carried out for City el Sheet4of 4

EPA Export 25-07-2013:19:24:12




Borehole Log EorECH
. M and Remarks from to  Diamcler
Jodledby mp | Statt Depth Casing Depth | Ground Level +3.49 0D
. 120672003 | Dando 175 eabls ool drl 0.00m 1450m 250mm  14,.50m
Leggedby PG | £, mmﬁmuuﬁ?m HEOm  3350m 200mn  3X50m M&?ﬁ E299857.50
Checked by MK iliing to 33.50m National N 233682006
by 111052003 | yestaled Sveen diameter
Samples and Tests Strata
Date Time
& No Records Cael Depth,Level Backiy
Depth Type Description Thick ) Legend .
E 0.00-0.50 B1 h, Hard standing GRAVEL (MADE GROUND) A 010 +339 e .
[~ Soft brown slightly sandy CLAY and - [
T o500 B2 GRAVEL FILL with fragments of brick, . S 5
- concrete and wood (MADE GROUND) j \ N
N E \ o
- 1.00-145 SPTC He1Z REHA2Y 1.00 = 3
- 1.00-1.50 B3 - Q s
— ] N
- 1.50-2.00 B4 - N N
= . -
L ] \ ¥
" 1 5o N K
[~ 200245 SPTC K28 (5 A8A97) 200 - b,
- 200250 BS . g K
- ] ¢
- 250800 B8 — =
N . olp
: -~ (=] i
o N 0 o
T 30048 sPTC e pAREED) | 200 - o]
- 300350 87 _ 1o ¢
- —c
E 3.30 w4z 7 E& o:;
. - F gy S
[~ 360 012 £y .
X Medium fo dense grey brown clayey sandy Deider reponts | ] et o
- _ vaawm:abmmmw. bodder. | t"f._'e_ o ¢
400445 SPTG Ne11 R332 (400 Gravel s angular to fine to i e
400450 [-1:] coarse. (ESTUARINE DI X - T og.,)
: S : =
B '\ & ] * ol 10
- O (LT Rl e 2
= 5? \ : P a9 10 -
B O'\& 3 RS <
L s00545 SFTC NeZ2 (4 ARS5E) 500 \*Q N . P oo““:;
- 500550 BS .OQQé\\&\ Zo0 s m . == o [
N O & tabetar cobbles. | ] e |9
o §&O$ - e ea |0 ::::
C N m dense grey sandy GRAVEL with some q 550 R0l TR o
N < fragments. Sand is fine to Mmedium, ] 'S ed oo
= & Gravel is subangular fine to medium, . cre s {00
— 600645 SPTC N2 GABAT | 600 « | (ESTUARINE DEPOSIT). - o w] [P
- 6.00-6.50 B0 \0 B - ..4 o ]
: g\\ E ;. "‘?’. e
- NS ] | O p
N Y 2%l
- © ] W=
N . Ty o4
— 700745 sPTC KB RAASEY | 700 A ‘;.54 o o
- TH0TED B11 . g oo\—:: \
Z N "L ,d oo
- e L o
- . cieEle e
- - e 21 o_lb .
— 200845 SPTC Ne25 5/85.7.9) 8.0 - M ) -
- BO0BS50 B1zZ ] 2 1o
- g Pty -] O‘:é
N 9 Y B el
n ] o (-]
- 7 ;":":"‘. c?j;)t
» . ;-"3-.‘:. o EO
—  9.00-9.45 5PTC N=18 (3,344,485} 9.00 = MERag [ 53 m )
- 900850 B13 - I R
B ] -2 ‘. O
B — a2 ol P ¢
- . R P
[ . w2t ] o —-E
C ] et Bt m X
N Stratum coninved ot shest - - 2% e --3
Depth Type &No Records Castog  Wasr
Groundwater Entries Depth Related Remarks Chiselling
Ho. Si(:'t‘:nl:k Post sirike behaviour Depﬁlle&t::) From  to(m) Deptha (m) Time  Tools used
1 360 Roseto3.30 mafler 20 minutes. Slow nflow -
Y
hates: For explanation of symbols and Project
 abbreviations see key sheel. AR depths and raduced Dubiin Waste to Energy Borehole
mms&mmmnm Project No. KD3116 . BH4 -
Scals 1:50 G METG BT CY8T). JVKIEETS TIARTE A?}g outfor Dublin Clty Sheet 1 of 4

EPA Export 25-07-2013:19:24:13




Borehole Log

|
= Equipment, Methods and Remarks Depthfrom (o Diameter Ground Level
" fortiecby o ) Stat Soom Uim ZSnm o | e Lo Ei98a730
[ Loggedby P2 | e 14.50m 335am 200mm  33.50m National Grid
: Checkedby MK | y7mam003
;
,f Samples and Tests Strata
: Date Time Depth Lavel Backhy
Depth Type & No Records Casing  Water Desciption . {Thickness) | Legend Itwm
- 10.00-10.38 SPTC | W=t5 @ lcsomma3d 5 [10.00 Medium dense grey sandy GRAVEL with some B o
- o B shell fragments. Sand is fine to medium, . -4 (o} o
- Gravel is subangular fine to medium. R o [1°
- (ESTUARINE DEPOSIT). ] o
- ] ymAL
- o
N . o
— 11.00-11.45 SPTC N2 BANEST) - ol e
- 11.0011.50 B15 E o 10
B = a
- ] N
- . a g
- 3 o
. . o
- - (n] o
2001245 SFTC o2t A0.5.5) 1200 — LTe o o
C oo ” n s .
- 4 2 5500 TS
- ] -2 . ] o
- _ '“: 8 " o Ot [a
- _ - . " [a)
o > a4 lo
- ] ] . o
- i < S O e
L—  13.00-13.45 SPTC Me28 (3155779 13.00 — W B
- 13001250 B17 - AR
- 1 s - =110
- 1 -e‘% _'d g Oc
C 3 =1 P o
2 : '_ e -] o d
a s 7] Ja e g o
N ’ 3 S
— RO0U45 | SPTC |  nek@emriam | 1400 N - e el o3 d
— 14.00-14.50 B1iB \'\QQ/ - aae L fo] o]
C 3 o g o
- : . \\ — - :a - o
= (\\\ > . < o g
N 0\0\ ] P-Tato Iy P
- LR ] <210
- O~ < - Fe - q oq
N L ) - o’ )0
—  15.00-15.45 sPTC pssemssy | 1500 QX — 8 o o
- 15.00-15.50 B1Y QY < . - o d
- W@ ] - o 2 jloHpe
- &é’ O\$ ] -2 o
C NS ] BRF I ="
- ) - e o
u O =1 =l [»]
= << * . o
- QQ - . :a <) d
——  15.00-16.45 SPTC N=29 (558,775 16.00 « O - . ol o
|- 16.0p-16.50 B20 $) - e o
C gt ] s 211039
- QOQ ] .les?r.. ° [}
- -1 ® e e d o d
: - R 2 Q
[ . ] el e
U T 17009748 seTC NI BASARIT | 4T.00 - -y o d
) ~  17.0017.50 B21 -1 0T ) o =)
. ] e [ o
- - o
— ] A T .
- - LR =
- e -+ 8
- . Y g‘ o
— 18.00-18.45 SPTC Madl GAROIGM) | 4800 — oy o
- 18.00-38.50 BZ2 ] 2= | oS
» - : PREE o)
C ] erdle
- - _' - s"g 04 [=
. . - B =
18351890 oz - Hress sasitaid | o °c
L 13.00-13.45 SETS N2 (232234) 19.00 Firmn t very stff dark grey brown ] .. o
- shghily sandy CLAY. Sand is fine. ] — 1
N (ESTUARINE DEPOSIT). ] =X
- 18502000 824 3 =
- — L _— o
- 15062003 1800 N — | |© ]
- 20.00 3,30 Stratum corfinued next sheet - — 4 [a
Depth Type & No Records t:.g;:g % :
Groundwater Entries Depth Related Remarks Chiselling
No. S!(:m;:k Post strike behaviour Depth m(':nd} From to{m) Depths {m) Time  Tools uted
m
1 360 Raoselo 3.30 mafter 20 minutes. Sowinflow ., -
g
Hetes: For xplanation of symbols and
abbrevigtions See key shest All Gepts and reduced Project Dublin Waste to Energy Borehole
Ievelsnumu.&aumhdumsgvumuam
in depth cobamn. "“f"":‘th g::l"‘ BH4
L3 Caried ff uncil - .
Seale 1:50 {EMESC W CoT). NGy treett  BIY in City Co Sheet2of 4
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Borehole Log GECIECH
Drilled by D Start Equipment, Mathods and Remarks Depthfrom f0  Diameter Casing Depth | Ground Level +3.49
Jroagedby pg | EiER08 wiam Riom Homm  Hm oty B £ 315857.20
Checked by MK | 17memom
Samples and Tests Strata
Date Thne
4, Depth: Type & Ho Records Castna Ve Deseripfion o Depth,Level i | Legend | Backm
| - 20.0020.20 &S e2E e Smm | iemepnes osoo] Fim to very Stff - —
1, - 20002050 B2§ 20,00 s.m. wsandy c:l.dAmYl'.t swwm ] ‘-:- -
: - {ESTUARINE DEPOSIT) i ‘_: 7
: - 3 —
j . ] L -t
| — 21002145 SPTS K20 VAL 21.00 . - .
1' - 21002145 D28 . —
- . N
- 22.0022.50 B27 - - .
| : . A
= -] [ —:-
u . L -
- z3soz38s seTS N ga08n | 2350 ] —
- 23502355 D2 . . .
- 2250240 824 - - -
| 24002445 SPTS KB EIASI0IT | 24.00 \0& a N
i - 24002445 D30 @ = =
: E 3 ] —
: - R .- -
! - S & . - .
i » rg? <O ] —d
! - F -] ! -
| - K . T
: — 25.00-25.50 B 31 QX - ]
i - QN K - .
: - O (\é\ . L~
z s & ] - .
; |- 25.50-2595 SPTS N=39 (5.5/0,8,10,13) 2550 . @ \O - I — ="
i - 25502595 032 N 6)0 - L -
! - S - . T
! - < Q*s ] —
H B O - [
! [ ﬂ\(’ - e :
u J - P
- éa(\\ 4 t4e
C 26502700 B: Qoo 3 -
- . ]
"~ 27.0027.45 SPTS Neaz (5TTI0M104 | 27.00 - ]
- Z7.002745 D3 N L T
- pEr o
— 2800285 B35 -~ . —
! - ] ]
: L 2es00ns TS W BARIMAR | 2850 3 —
- 28.50-28.95 D35 4 .
- ] . -
| - . a—
| - 1 A
! N 18062005 1800, : 3 —
» 30,00 3.004 Stratum confinued hext shaet b - 7.
| Depth Type & No Records c;ﬁg sane
: Groundwater Entries Depth Related Remarks Chiseifing
Ho. Stlr;’dt Post strike bahaviour Depﬂisa}:'d’ From  to (m) Depths {m) Time  Tools used
1 360 Rose to 3.30 m after 20 mirurtes, Slow inflow -
e
: Notes: For explmation of symbols and
5 atibravialions ses key shest. All eptha and redooed Projoct Dublin Wasta to Energy Borghole
mmm&mmhm Project No. KD3M16 BH4
Scala 150 FIUESC M- 28, ST TEAEH Carried out for City Go ’ Sheet3 of 4
EPA Export 25-07-2013:




Borehole Log

oty wo Tage [ i W i e e T T
E
Loagedby PG | oo 1450m  3350m 200mm  3380m Nafional Goid “mmﬁ
Checked by MK [ 17082003
Samples and Tests Strata
Depth Typs & No Records c;.::g ‘T”'"" Description DM[!II ieas) | Lowend Bacigily
. E ocos04s SPT S Nedd EAOADTSIE | qzmemors coool Fi . a
- 30.00-30.45 D37 30.00 auoﬂ mmmﬁmmngﬁ Sandw l:smﬁ:e. . B
| n (ESTUARINE DEPOSIT). ] 3
] N 3 -
- 3100315 B3 A o
L a1s0a1es SPTS NeE3 B.2H41,15,1435 | 3150 ]  —"
- 31.50-34.85 LEY - - .
- plems  depitr
| E 32.50-33.00 B40 7 A
Lo b saoomes SPTS | ma@rrnazizig 3800 - T
' - 33003345 D4 - - -
! - 17/0612003 1800 _ PR
i - 3350 200 3 -
‘ JEN
| - EXPLORATORY HOLE ENDS AT 3350 m JRE a0
[ \}& .
- & -
u & ]
» 0@\;@ -
n & <O ]
- Qo,@?" 3
il NN ]
- & 3
_ O & .
N é)&{\ -
- ,@Q\(\\ ]
» &\ . Q —
- O \\\\ ]
- K8 .
. A |
- &@O ]
- QOQ E
[ 3
Depth Type&ho Records Ry e 1
Groundwater Entries Depth Related Remarks Chiselli
| No. S?:,:k Post strike behaviour Dephsod(:nc; From  to(m) Dq:ms;:?) Tims  Tools vzed
1 360 Ross to 3.30 m after 20 minutes. Slow inflow -
Notex™ Far exqplacafion of : n
atireviations see key Shec 45 Gos and roduoed Project Dublin Wasts 10 Energy Boreholo-
levals in metres. Stratum thickness given n brackets -
in depth conmeL _ _ Project No, KDI118 BH4
Scale 150 3 MESG HOR (28T), JHIZOTT TEAETT out for City Council . Sheetd4of 4
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Borehole Log

. =
G_COTECH

. Start and Remarics from to  Diameter
JOrtledny M | TG Do 175 cable tool ir rio Depth fr Casing Depth | Ground Level 3 mon
Loggedby PG | o Fiand dug inspection pit o 1.20m 15m 34B0m Fomm  sisom | Gograneles N soue
instalied S0emm standpipe
Samples and Tests Strata
Date  Time
Depth Typo & No Records Casing  Water Description Dﬂpﬂlof-ﬂd) Legend | Packm
" ooonss Soft brown sandy CLAY and GRAVEL FILL . 3T
r* 81 with occasional cobbles and abundant ] ? .
o fragments of metal, brick, u N\
- 050100 a2 conerete. Slight hydrocarbon odour . N N
x detected. (MADE GROUND) ] NI
- . h
B -
[~ -] N N
- 120165 sPTC neiz gats 008 1420 . N\ X
- 1z B3 3 N
. . N\ 3
- . N N
" ~ .
— 200250 B4 - Q ™
o ] \ 3
L A [
e~ 250278 SFTC $0 (6122525 for S5mmy | 2.50 - Ny
- 250300 85 ] 6= =g
" : i:c
_ 3 o [
- — Q]_.C
L. n o :O
t 7 O —10
- 350371 SPTC 2HI02525 for 60y | 3,50 - o
- 350400 ge - o ¢
N 18082003 1500 & 7 ! o::O
o 3.50 u;:;s 4.00 \0 - 1
S ] -
[~ 404 200872003 0800 ¥ . b o
N 4.00 3.9, \\O = o(::] '
- NS 1 e
450.4.75 SFTC 50 (3,20725.25 for 20mm) | 4.50 ) O\ - [ _lo
E 4.50-5.00 L) rg?é;\ N oo_) :
N & . o R
C S 7 -
- 500850 B? S _ 500 -oe2f XX o .
- 2nse grey sandy GRAVEL with - ~a’ 2 | 110
[ sheli fra and occasional o °% o4 —io
= nded cobbles. Sand is fine 1o ] %'g 5 P
- 550885 SPTC He21 (444,5.5.5) jum. Grave! is angular to rounded . o, , g —°
- 5506.00 B10 \\ fo coarse. (ESTUARINE DEPOSTT) . ;J: ,;,,_. o ¥,
_ ;] F oA 1o [3°
- £.006.50 B J a-odl Ho
- : b 0 [ o= ¢
- ] e, 'f oo
B ] NAXIE )
- 6.506.85 SPTC NeZ2 QA AT - Q:_. = 9 O‘_ [
- 5.50-7.00 B12 - JINE T S L
B - o o
- ] e‘."pa‘ oo:: ¢
— - ¢ o
- o f'?" :, (o] B o )
: ] LR g =
L 750795 sPTC Ne2E AT 750 ] Foa et 0 o
- 7.50-800 813 ] oo ad | o P ¢
- ] b £, % 1o o
_ " oo
— -:I sitellof e
N - ol . o o 1o
- - b had l‘- 0 ——
- 3 [ =2~ o_’nc
- 850895 seic N EMSSED 850 ] b 2,29 oo
- B50-0.00 B4 - =% vl lo[To
n ] RSB P
= ] 9‘:-:9_' o] :O
- . F o™ | ol
» 3 ; '_‘-aé oq-—_joc
- B el o
- 8.50-9.95 SETC N=22 (£.418,0,6,10) 950 - oy, Ot._ o
- 950-10.00 B15 . -5 2 e He
- 20082005 1800) N . {°
- 10.00 5.601 Stratum continued nexd shivet - e 2 S g
Depth Type & No Records Casing x’f‘;ﬁ.
Groundwater Entries Depth Related Remarks
No. sm:‘u Post strike behaviour Depthsea‘ed} From tolm] Depths (m) Time  Tools used
m;
1 410 Rose to 3.20 m after 15 minutes. siow inflow -
) Hotes; For explanation of symbuls and ;
d Se6 key shee, Alldepths and reduced Project Dublin Waste to Energy Borehole
et oo, ticksess gven b brackets | Tt Kootss BH5
Scale 1:50 HWESS HEN ), 3000 T2ae  BTH) o i Sheet10f 4

EPA Export 25-07-2013:19:24:13
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Borehole Log ELTECH
——
. Methods and Remarks :
<7 {Drtledy Mo ?hrt Equipment, mmﬂesam Diameter cﬁs_%:.pm Ground Level E?‘gagg
. - |Loggeaty PG mmmmna 4.50m  3450m 200mm  34E0m °°°'"Iﬁ ‘“‘“"’, e fridieday.
: Checked by MK T -70nmom
Samples and Tests Strata
L Gate  Tune Depth, Leve/
Depth Typs & No Records Casing  Water Description {Thickness}
= 25/06/2003 Medium dense grey sandy GRAVEL with -
" 10.00 3301 abundant shell fragments and occasional "
N subrounded cobblas. Sand is fine to .
- 40.50-10.85 SPTC N=Z2 RAMATT) 10.50 medium. Grave! is angular to rounded -
- 1051100 B1g fing to coarse. (ESTUARINE DEPOSIT). .
11501195 sPTC N20 A58 11.50 .
- t150-1200 817 h
| ] $14.10)
L jzsotzss sPTC NIz | 1250 .
- 125013.00 818 i
12501305 TC NS T2 | 1350 ]
" 13.50-14.00 B1a =
| B . -
" E & -
L & 3
E & E
L 14504405 sPTC NZEUSERED | 1450 &* ’?@ 3
5014, . & ]
[ 14.50-15.00 B20 &? s\O .
- QO \\@ 4
- ) o .
N (\Q <
- RPN N
o & 3
. 15501595 SPTC NS EABTAY | 1550 ) Q%Q ~ ]
- 15.50-16.00 B21 S -
& $ o9 J
a ° $ ]
2 R N
. O -
N S .
[ [g N 3
C 16501695 SPTC NaM (G448.8,17) 16.50 QOQ 3
- 165017.00 B2 ) -
- 250612003 1800 -
- 1700 290 ]
2DEZ003 080D =
- 17.00 4.00 -
[ 17soa7es SPTC NBOAMASH | 1750 ]
- 17501800 B3 .
i F :
L 1ss018es sPTC Nz ASASS | 1850 ]
- 18.50-19.00 B24 -
T qe10 bzs - .
N Firm to very St6ff dark grey brown T 1810 1472
- slightly sandy CLAY. Sand s fine. ]l
- 19504895 SPTS N=I2(1223.3.4) 19,50 (ESTUARINE DEPOSIT). ]
- 1502000 B .
B Stmnemﬁmnen.'-heot ]
Depth Type & No Records Cg:l':g Water
Growmdweater Entries Degpth Related Remarks Chiselling
No. S?wfk Post strika behaviour Dgpﬂqna:eﬂcrl’ From  fo (m) Depths {m) Time  Tools used
;
. 1 4.10  Roseto 3.90 m afier 15 minutes. slow infiow -
[otex: For sxptomation ot cyretiots ang in Waste
sbereations e ey sheet Al deplhs and mckoed Project Dublin Waste to Energy Borehole
indepth Cohams o nees e i brackets | Projectho. o314 . BH5
Scale 1:50 (3006325 1R VT, Y T2 Carrled out for Cay Sheet 2 of4

EPA Export 25-07-2013:19:24:13




Borehole Log

o Jodtedby MD Start Equipment, Methads and Remarks Depthfrom 1o Oiameter Casing Depth | Ground Level 433
Lo |Loggedty P& | gog wim Ui B uge sy E 31991458
Checkedby MK | 27me2003 '
Samples and Tests Strata
Dats  Time —
. Depth Trp::ﬂo Records Cosing Watar Description D‘%?'J—"d) Legena | Ssckay
- X0 ba7 Firmy to very stff dark grey brown Z —— N
I . : slightly sandty CLAY. Sand is fine. h "
. : {ESTUARINE DEPOSHT), . — - \
- 20502095 sPTS N3 BAMEST) | 2050 3 b —t
- 20602095 D28 ] — - \
- 3 L. — \
‘ L 21502185 SPTS =35 (45081000 | 21.50 n - \
; - 21502200 B29 ‘ 3 L . \
’ N . =
. zzmanom—f o et \
_ shghtty gravely| —_ \
- 22502295 SPTS N2 ENIT8 | 2280 ] P \
- 2502300 830 ] - . \
-\..H : : ' _-: §
[ zs02295 SPTS N oMASE  |2350 N N \
- 23502400 831 3 - .
: & 1 k= \
- N4 ] - .
- 6\ 7 — \
[ 24502005 SPTS R0 (AT, T 2450 (\\\'@ ] — — \
- 24502500 B2 552?0‘\0\ . —
|: 26062003 1800 & ] a -
- 2500 £.00 S N it
- 2762003 0800 (\Q < ™ t?
- 2500 ;\\'O é\ . - o
" K K
- & ] =
- F K ] ==
‘ [~ <<OK\~ O N [ -'—‘_
o N 4 —
— 26.00-26.45 SPTS R3¢ (3457717 26.00 \00 - <.
- 26002650 B33 IS ] — —
- [gf:‘\ . —- \
! - N . L
! . o b —
! - O 3 oassp T \
F . L \
j - 2750.27.95 SPTS NIt ARATID | 2750 ] — A
‘ - 27502800 B34 - KN
| - ] P \
;. 1T EN
! o :1 i — \
: - ] P
[ 29,0029 ] N \
— 45 &eTS HeSS ATTANIY | 2950 - -
- 25002350 835 ] D \
- - A \
! [ — Stratum conbirued next sheet . ._' : \\
! DatA  Fime
E Depth Type & No Records Casing  Water
{ Groundwater Entries ‘ Depth Retated Remarks Chiselling
I No. St(':;fk Postslﬁhebehmour Dephsad(;db Fram  to{m) Depths {m) Time Tools used
1 410  Rose103.90m after 15 minutes. siow iflow '
| xme@ﬁm aﬂd Project Dublin Waste to-Energy Borehole
Pt s, Stum fickiess given 1 brackets | Proteetie. xons BH5
Scale 1:50 {0 MESE O QY. NI AT ' outfor  Dublin City Councll Sheet3of 4
EPA Export 25-07-2013:19:24:13
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GEQOTECH

Borehole Log

- Start Equipment, Methods and Remarks : from
» Dritiedby WD : m&n 1u Diameter Casing Depth § Ground Level E?%ﬁ
L Loggedby PG EndEDEmﬂE 14.50m 34.50m 200mm 34.50m National Grid N 23368389
i Checked by MK  § 27ma2003 :
Samples and Tests Strata
Depth Type & No Records mg. — Description _ Wﬁnmmm Legeng | Backall
- Fimmy to very stiff dark grey brown - e N
- shghtly sandy CLAY. Sand is fine. ] T T
N (ESTUARINE DEPOSIT). ] el \
- 30503088 $PTS MU ESEasI | 30.50 3 -
- 30503100 B3 N o \
» ] . x
- 3 L \
[ 203245 SPTS Ne3@EmIIZIG {3200 U iy \
- 2008250 Ba7 ‘ . = —
- . e §
i F amsosass SPTS Nesh F A3 M0 | 3250 . _.. i §
- 3503400 B38 . - -
- 27108/2003 . ] - .
3 T & : = AN
- mmmmmmusxru\q@m B R
- O&‘\‘\q@ .
n FANY 3
: I :
o S ]
- O .
- LS :
: N ]
- L ]
- OQQ 3
n « _
- Q B
- ke N
| c® 3
E 3
Dot [Teine]  mern | W | ]
Groundwater Entries Depth Related Remarks Chisslling
No. Sttnm’ldc Post strike behavicur Dcpﬂasu%::' From o (m) Daptht {m) Time  Tools used
1 410 Roseto3.90 m afler 15 minuies. slow inflow - '
Meles: For explanation of symbols and
Magrmmmymaﬂdemmm Project Dublin Wasts to Energy Borehole
mmmmmnm Project Ko, KD3116 ‘ BHS
Scale 150 GIMESD K I8, ANNI00) AR outfor  Dublin Gity Councit Sheet 4 of 4

EPA Export 25-07-2013:19:24:13




Borehole Log

. Equipment, Remarks fom Dlameter Casing Depth 4381 DD
Joriiodby wn | SEEE Casagrande e 2070m I3tmm  2a7gm Coondinates peritipes
JLosmecty 6 | gog %M?ﬁm Zom B[Um Zom 300 | National Grid N23sa
Checked by MK § 20052003 | Rotary coring o £0.20m.
Samples and Tests Strata -
Depth | Types Ho Recods | e Description (Thiciness) | 295 |ncirieane
: Dritler reposts black waste FILL with y '< [
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Report Notes

Soil/Sofid analysis specific:
Resuits expressed as mgfkg uniess stated otherwise
$04 analysis not condlucted in accordance with BS1377
Water Soluble Sulphate on 2;1 watersoil extract
AR denotes analysis conducted on the As Received sample
# co-eluted with benzo{b)fluoranthene
#H co-eluted with Indeno(123-cd)pyrene
BTEX analysis expressed as ug/kg As Received
Phenol HPLC resulis expressed as mo/kg As Received

Water analysis specific: )
Resuits expressed as mg/l unless stated otherwise

Oil analysis specific:
Results expressed as mg/kg unless stated otherwise
$.G. expressed as glem®@ 15°C

Filter analysis specific:

Results expressed as mg on fitter unless stated otherwise
VOC analysis specific:

Explanatory notes for data flagging 0@'

U = undetected above reporting limit £

J = concentration at instrument was below lowest cifibration standard
E = concentration at instrument was above tap%ﬁbrahon standard

B = compound was detected in method

Gas (Tedlar bag) analysis specific: \\}Q S
" Results expressed as ugfl unless otherwise
Qg’,\\ N
Ajr {Carbon tube) analysis
Rewltsexpmsedasug&hgiﬁeunleﬁﬁatedomemse

Asbestos analysis speclﬁc
CH denotes Chryso
CRdenotes Croci
AM denotes 3
NADLIS denotes No Asbestos Detected in Sample
NBFOQO-denotes No Bulk fibres Observed
TTrace
L Low (2-15%)
M Medium {15-50%)
H High (>50%)

General notes: .
 this analysis was subcontracted o another laboratory
$ Within Izboratory tolerances
$$ unable to analyse dus to nature of sample
¥ Results for guidance only, possible interference
& Blank comected
1.5 insuficient sample for analysis
intf Unable to analyse due to interferences
N.D Not determined '

N.R Not recorded

N.Det Not detected

Req Analysis Requested, see attached sheets for results
* denotes this result not UKAS accredited on this sample
b Raised detection imit due o nature of sample
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- 20768 SPTC N=0 BERI0I0AY | 720 CRAVEL 1 720 _,3_25’:‘!'?- Q N
- -1 . =
R N 2 IN ::
- : 2N R
. Jd asm LT N
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No. St(:lnjek Post strike behaviour Depﬂ\sea}:nc; from o (m) Depths(m) Time Tools usod
i 380 - -
R roviators scg oy oo, AJ dopts and wekiced Project Dubliss Waste t Energy Borehole
m o CI wxlor :::;:6 Councit . . BRB
Scale 1:50 5 MESG KO 28T, J0Ta00 teen  BYEE) . City ne Sheet3of 5

EPA Export 25-07-2013:19:24:13



GEOTECH

Borehole Log i
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; » Fuste 20.70-46 50 ] - \ \
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- . . = [- .
[~ 41.2041.30m TCR 100, 5CR 0, RGD 0 . * " 1lo _o‘i
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- 1 cm . N
- . T:EQ N
. T T \ \
- o
- ] Z N §
- : i Q N

P r ] - NN

- = 300345 *TC Nelta2238 | 200 " ] .

i F | Dritier reparts soft sandy CLAY. 4 00 "*"9:_.?_' t §
: : LEINR
- i o= - . N N
- & — < TN
- RN 1. —= 2w D
- Driﬂerreporlsblaeksh%ﬁGWL ] 4® oM NN
- 450485 SFTC We1222333 | 450 410 g 3 A |
N > . 17 ]
- SO : EBlgRy
— - o -

N QQ \éb\ — " a's / /

~ S {1 oo =770

=~ &'&Q - L 2 /

- KO . PRl %

= ®§\' N ] /

C QO&Q\\\\ 3 zf‘ / ///

- O N Sae A

— 500545 sPT ELYY

= | Mmoanss eo Drille reports sandy GRAVEL with % B e 5 g
S} shelis. . TN

[ & ] I'- "o-,;‘ /] 7]

- o . SINEe

- N ag N N

L 3 St5E Q Q

- - "0 e

x 1 em 53NN

- 750785 sPTC NzIpAsESSH | 750 3 EESIN AN

N ] =R NI\

. . ° e > d \

— - LT N N

n . S F N

2 ] RESINEN

- . 2 N Q

— = PR

. Driiler reports GRAVEL with sit and 35 AN N

Y P SPTC Ne24 G SEAST | 900 sand bands. ] =1 24 [N

n . : - 2l ] A

" ] elx N

- n e te \ \

u . o TN IN

- ] LR N N

- K -1 =% e a :

- Stratum coniuad next sheet ] :’7: :“ ':\

’ Depth Type & No Records - c',?:"gig R

‘ Groundwater Entries ) Depth Related Remarks Chisefling
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Date Time . e Backenr
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| - CLAY. Sand is fine. ; — 4N
| - ] N Q
[ - ] — N
| - 0amEZ03 1830 ] o N [\
L~ 21.00:21.45 SPTS =29 (440,709 nx kald - . . N N
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Groundwater Entries : Depth Related Remarks Chiselfing
Ko.  Struckc Post strke behaviour qumseam From o (m) Depths {m} Time  Toois used
1 410 . :
| Jravotons s oy sheor AL douts and recucnd Project Oublin Wast to Energy Borehole
mmm_ thiclness given in brackets Project No, KD3116 BR9
Scale 1:50 ) MESG W 2, Yetorzon sz e @ outfor  Dublin City Gounci Sheet3 of 5
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Borehole Log

- Start Equipmant, Methods and Remarks Depth from  to Casing Depth | Ground Level +4.29 mOD
Gy 7o | e Ll O 0
Checked by MK | somemons 44.70m  49.50m
Samples.and Tests Strata
Deatw Time N
Depth TY:?NO Records Casing  Water Description Wﬂm Legend | venan
. 30.00-30.45 SPTS N=26 [ AK,T,7.6} 30.00 Firm to stiff brown sl . F— %
- %0 D8 mv.mgﬁne. Fontly sandy N ] N [
- - - 7. A
[ . L T N N
: 1 [=INR
- . ~ =N K
N ~ — - \ \
- _ |- \ A
L ars0310s spTS mEmUssAn 2150 ] — 4N N
- 3ts0 D0 _ . LI\ \
n . e 3 IN
— =] I ._..' \ t
E ] —IN KN
F . - — § N
- . LT 1N "\\
- m003845 SPTS K29 (ET.7.7.8) 33.00 - P AN N
- 200 D1 ] BERAEY N
. ] - TN
. Flush: 21,00-46.30 3 ;.....:——: N Q
= Water, 95 % . - \
- o - - \
- & . =N
- & . NN
- &‘\‘fz@ . - - .
- 34503495 s Ne22 (SIBESS | S0 S & - N N N
- 3450 D12 X . — 4N
n & . T N
= RN - = =N
| (\Q \éb\ - —_ \ \
- S ] TINN
SIS = = IN
» e . SN N,
" , %Q(\\O . | —I14 N N
[~ 3 '\\Q ] S F
- <<o<1* . —IN D
" se0096.45 18 W UESETE | 2600 6\0 = e N N
- S0 b3 & . AN ™
u OOO¢\ ] - CIN DN
N © . —INDN
: ] BERINEN
:'- ] 3 — o \ \
- 3] P B AN
- : AN R
- a7s0a785 SPTS N6 (SEETAN | 3750 3 I N N\
L) D4 . e TN N\
= = AN Q
[ 3 e N N
u ] - - . \ \
: : * - \ \
- ] L — N
C 10062003 174s| - = I NJ [N
[ 30.00.3945 8pTS nosEImIIE  Loese Bes Fr000 a7t ™
- 3200 D15 11062003 0731 Drifler reports gravelly SILT. ] 2 v AN N
x B0 e 3 PEEA TN
" . 2% IN N
: 3 S N [
- ] e 2A N
- Stratrn continued next sheet E AN
Oepth Type & No Records %ﬂ;"‘w i'
Groundwater Entries Depth Related Remvrkcs
No. %ck Puost strike behaviour Depﬂls&d{nm(; From  to(m) Depths (m} Time  Tools used
1 41w - -
lﬁ:«%ﬂhmm? | Project Dublin Wasts te Energy Borchola
in depth cokurm. - 3 cameu::ifor m@wm BRI
Scale 1:50 CHAMESD HB Q81), PT00) 12eets  ELEE) Sheatd of 5
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i,
Borehole Log GEOTECH

Equipment, Methods and Remarks Depthfrom io  Diameter Casing Depth | Ground Level
Orledby v | B5et 000m  29.00m T3imm 3408 G Lae E im0
Logged by PG | oo 3800m 4470m 120mm  44.70m Naticna) Grid N Z3370108
Checked by MK 12006/2003 4470m 4950m 7emm
Samples and Tests Strata
Data Time y .
Depth Type ENo Records Casing Water Dezaription ) mmmwm Legend L,mw,,..,_
- Driller reports gravelly SILT. - .a;,:-';r'p ]
n ] :';F’ﬁ‘ \ \
- wsowes | serc wsemI80 | 4050 N 2= NN
- - - .
. ] eI NN
- ] =2 ¥ N N
. — ::"xou \ \
: - 3 =" \
; B @.50) R TN \
= N ,‘s % Oa \
- . e ] N N
- ] ¥y Q N
[~ N iy a‘c’_
‘ — 42001245 SPTC NemBS8ITY | 4200 3 2% PN IN
i - -~ - w. P
T . I §
2 7 R O
" - o o Q N
- -~ * - x ]
N ] 3_‘?.";: \ \.
2 = S2IN R
C ] W wd N N
= - ‘i‘f'“’c 7 >~
- . R %
- 43504267 SPTC 25Tk 1Smm) | 43.50 =
- Driter reparts gravel, boulders and N .39'21,; o=s| /] /
R " 5
N 0@' 3 o g ; /] 1
— & — o ] |~
r & 3 029 e d 1/ ¥
- - o=,
N \\\‘,zg*\ z > o0 |/] W
- O(\ 'S - I -
; S ] o*5 V1 1
[ £470-4480m TER 100, SCR 50, R0 WTERB AR 470 4047 1 55
- ] o d
n = I o :g
N - o+
N 100 [ . o =9
[ 44.60-4630m 91| 70 ] , =N +]
N 85 | 29p mm ] of -~
n 10men thick 7] { 0 :g
[ % caicite vain " ]
- 11062008 183p[0 ] o°_ (-
- 470 1 - o 10
o g 45.30-46.45 m N[ 7] l p4 -
I 100 ® - I 7
- asa04700m | 86 2 0 o
"~ 8% I‘&m:'b“'g 3 l [
- L [y e *]
- Smﬂdcﬂ&hk_ —[ o o
E cocasional L “so °|:°°
. i‘ldﬂ'h:.?: ,.: I o :o
- 100 47,0047,05 m Nt [ [
" 47.004845m | B9 47.4049.05 maik| | I P g
= 5 coating at joing | | g _g
- N Flsly, 46.30-48.50 wiaces { I —
[ 150 Vizter, 0% = o ¢
™ asy ] ' o _g
N 48.20-48.50 m | o—b
- subvericat | ] , Py
- fracture along ] o o
B 48.15-40.50 w mﬁ . © :ocﬁ
- 43.154050m | 96 . —
- 79 planar | _] l o,
L L] O:’C
- . I ol Jo
= 12706200 . oo
- 4470 16.20) i P | °_—4—'
» EXPLORATORY HOLE ENDS AT 49.50 m - -a21 sp
i Depth B! v | Recorusampies Cantg  Viame:
1
) Grotndwater Entries Depth: Relatad Remarks Chiselling
; Ne. &(r;:lck Post strike behaviour Depu:sea}:; From to{m} Depths {m) Time  Toolis used
1- 410 - - .
Mokes: Fi of and
._qrm:‘m&ym syﬂffls and Project Dublin Wasts to Energy Borehole
tevels in metres. Straium thickness given in brackets Project No. KD311§
N depth ok, (A | camiedoutsor  pubiin City Counelt BR9
Scale 150 E3MESS HEW RV, 3010006 K7 blin City Sheet 5 of 5
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Borehole Log

" Yortedby wn | Start Remarks Depthtrom fo  Di Casing Depth | Ground Level
[omoecey 2 | Socom | Emmecimmen,, Bion Skem iw  sasm { cordnates = 32000482
Checked by MK 06062002 RI latary apen driing to 38.55m. 38.55m m T6mm R 233688,
mmnﬂﬂ’u
Bazmhale hacktiled with orout
Samples and Tests Strata
Dats  Time
Depth Type&No Records Casng  Wob Description ) D*"‘»‘-"E’) Legend | Backn/
- Drifler reports ASH and GRAVEL FILL with - . Y
- metal fragments (MADE GROUND) . \
E 1.50-1.85 SPTC HeS M2 150 wy . §
I | | e BN
: — 300345 &PTC Ms2na2n | 200 dy 3 \
I : & : \
i - S —
; N § n \
: - (\‘\ r&Q\ 3
; - 450485 SPTC =6 @1N.22) 450 o] rg?o 1S .
. & .
N Q\\} o 3
; = Q5 < —
; = P& .
| n &S .
i - , - 540 1105
i _ J reports SAND and GRAVEL with - PN
: o Q Is. . o %, d
| EB - AL
i [~ & " ™
— 600845 seTC RSEILLLD | 800 fé&m- - N ;*‘;\
- § . 104
: N ® ] Y \
- . LRI
; - ] L e bo
- 3 By
i 3 = 2 s A
| E . L4
: » ] cLlq et
! - 750788 SPTC | 50(4714,17,12 for 35w | 7.50 . Loy
u ] o83
: - — ® e
- 3 A e \
5 - . Lo
T ] £ % \
s - ’ RN
: - Fush: 0.00-17.70 - "‘?. -~ g
~ Alr, 100 % 1 o o = )
— 000045 sPTC N EASOI01D | 9.00 - F \
- - S+ a
- ’ o] \
" . o2 A
™ - F .o
N 3 et
- Stratum continued next shest . Lo &
Depth Type & No Records Casing  Wener
Groundwater Entries Depth Related Rernarks Chiselling
No. StruckPast sirke behaviour Dapﬂ-s-ﬂ:‘d) From tolm) ‘ Depths fm] Time  Tools used
j 1 580 - .
Netes: For explanafion o symbe and. Project Dubkin Waste to Energy ‘ Borehole
: mmsﬁmmmnm Project Ho. KD3116 . ) BR10
! Scae 150 101 WS4 Pl i, S50 TZAES outfor ~ Dublin City Council 7 _ _ . Sheet 1 0fS
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' GEOTECH
Borehole Log _—

Start Equipmoent, Mothods and Remarks Depthfrom  to  Diame Ground
Drilled by MK 0RN/2003 0.00m  20.70m ummr W mm sty

v Jroggedry & | B° 2070m 3855m 120mn  385Sm : F 2004z
| Checked by MK | pamesoca W55 4217m  7emm National Grid N 233685.92
; Samples and Tests Strata
f Depth Type & No Recerds Casing  Watsr Description (Thickness) | Leoead
Driller reports SAND and GRAVEL with e

10.50-10.85 SPTC N=25 3.677.8.8,11) 10.50

{12.80 _’ e d
12004253 SPTC | 5008.3012.24.14 for 25mm) | 12.00 e

13.50-13.85 SFTC N4 (9.1050.9,11.20) 13.50

L)
‘e
iin

Wy
Vo

15.00-15.45 SPTC N=S5 (5.5/5,7,30,10) 15.00 ) 3

LR LDMTE M S
s Bonbig .

16.50-16.80 SPTC 50 {7.68.9.9.24 for 20mm} | 16.50 QO

e ;P"-.ba‘ :
< Nopbign b

AT

oanazons 16
17.70 14.10

4

»
",
-

h

17.70 620
18.00-18.40 SPTC |48 3411101117 for 25mm) | 4

I|I|IIIIIIIIIIIIlllll‘llllllllIIItrlIIII|IIIIIIIIIIIIII||lll||!!ll|llill||Illil!]
- s
s *

'?g .
Ty e

;

0

- 1820 -73.90
Firm o stiff grey brown slightly sandy
CLAY, Sand is fine to medium.

¥
|

A
L

19.50-19.95 SPTS =20 224.5,5.8) 19.50
19.50 b1

llll[lIIll!llIlllllllilllll{.'[ll!lllll!ll'lIllll]lllllillllllllIIlli!l’l‘llllllilfil|lllil|ll|lilllI]Il

Depth Type & He Records cg;?,:g m

Wo. Struck Post strike behavioor nepmmm) From to {m} ) Deptins fm} Time  Toois used

:
%

Project Dublin Wasts to Energy Borehole

Swatum ickness Given I brarkets ProjectNo.  KO3116 BR10
1) Camried outfor  Dublin City Gounceil . Sheet2of 5
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Borehole Log

_xiledby N | Set Enudpment, Methods and Remaris Oepthtiom o Diametar Casing Depth | Ground Level 30 mOD
Qemer200 2070m 38.55m  T20mm 320004.62
ioggedby JL | png 270m MM Toan 8w National Gvid H 229696.92
Checked by MK | 060672003 : .

Samples and Tests Strata
Date Time Depth,Lavel -1
Depth Type & No Reconds Casing  Wat Description } | Legand

Firm to stiff grey brown slightly sandy
CLAY. Sand 15 fine to medium.

21.00-21.45 SPTS NBDEMATH | 2100
2100 D2 _

2250-22 95 ST S N3 QUS A4S 2250

24.00-24.45 SFTS Ne21 3 214.8.56) 24.00 g
24.00 o4 : )&@

25.50.25.95 SPTS N2t BISASS) | 25.50 B
2550 N BN

II|Illll[]lllllllllll|lllI|Ill|1]1ll|ll’§'Tl'llilIlIlI‘lIIIIIIIIIIIIIII

27.00-27.45 BPTS N=35 (L7 210,10 2700
27.00 213

(830 | . -

28.50-28,95 SPTS N=24 (44658.1.5) 28,50
2850 D7

1lillllll|Il|llil|l|llilll||||‘
-
]
*

Stratum continued rext sheet - -

Depth Tyve & No Records Cong T

Groundwater Entries ) Depth Related Remarics Chiselling

Mo, Sl(l'l.lfk Post strike behaviour Depﬂtualua:) From to(m) Depths fm)  Time Toois used
m] -

i 580 - . -

Mates: For mlanaﬁon sMTME and Project Dublin Waste to Energy _ Borehola

mlsmmekes. S oAion tackness given i brackets ProjectMo.  KD3116 : BR10

gt § Carried out i Dubkn City Counci
Scale 1:50 e MESS MR ), XVHVS TR0 o Sheet 3 of 5
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y - =
Borehole Log =t
":'—-:Em—
[Drtiedty | Sy | P Methods acd Remarks e T T
: m""“‘"’;"u‘k End $om  MiSm -120mm National Geid N 233686 52
Samples and Tests Strata
Depth Type&No|  Records ot e Description _ ?n?“’-‘-'"’] Logead | Seckan
5 RWNE ST NsEIELLY {3000 it 1o sHff grey brown slightly sandy P—
| 3000 D8 CLAY. San is fine to medium. s \\
| e \
] s o
AR \
: $1.50-31.95 SPTS N7 BAMI55) 50 -
31.50 b9

A3.00-23.45 SFTS =20 (7.8.8,7,8) 3B.00
33.00

illlllllll]llllIllll-IIIIllllllllilllllll'llllIlIl'I

S
|||||lp||||||!|||s|||||||||1||l||||n|||||:|||||||r|||||rr|||||||
¥ .I" v
. I
t ! tl‘.i | -

& [ =
& L
& e \
N * . T
34503095 SPTS ot Esmras | 2450 O&*\'z? =
| 3450 D1y & S -
; & L
i N >
‘ NGa =
N :
& =y
& [ —:.
AN Fw
S O T
owoez00s  1630] < <\ PR
36.00-36.45 SPTS N OS5 e OOQ - . \
36.00 D12 0smen0s 07In)> — \

=

I AR \

O -
O Driller reports ciayey SAND and GRAVEL o5 220 i \
and bouiders with ciay. I°F Lo g \

; E . : L
R ] A \
. ] Eares
-k " o _rold \
i L s7sosrss sPTC Foasussmmmm 3750 1 ey ri.sd
™ C e e
- ; L \
" _ g
- ] o st \
- ] 'Q! \
= -1 e s
[~ 885 [~ EEF& 5 for Omevs0 for 39.50 3855 34251
N “00 o Moderately strong to strong dack and m i
x po light grey slightly fossififerous medium recoved as |
- sassatsm 2. to coarse-rained LIMESTONE with rare oravel
o 150 calcite veins. _ |
[ 100 Joints are closely 10 medium spaced, 45 ]
- 30153955 m 74 {0 60 dip, and rough undutating. mmm['
. 53 Fasic 36004517 Weathering includes soft grey sandy mm ] { -
E » 1:? infil along fracture planes. *‘M“ Voo @48 \
[ sessd0aTm | 5p Stratum conlinusd neat sheet . 1S
Depth 2| ¥ | Records/Samples c'?,;";,;g i :
Grotmadwater Entries ‘ ‘ Depth Retated Remarics Chiselting
No. Siruck Poststrike behaviosr Depﬁsm{:; From to{m) . | Depti i) T Tools used
1 58 - -
i Noles; For explanation of symbots and Project Waste
i abbmggmmﬁmummmm . Dublin Waste to Energy Borehols
.mm thickness given i brackels Project No, KD3116 i BR10
Sede 150 MBS B GIL W00 AT outfor  Dubfin City Sheet 4 of 5
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GEOTECH
Borehole Log e
TR T ——— Dlameter Caaingl Ground Lavel
“eeaby M smmmm and % m'mm 13tmm S Em
'-m"w 20 Nasional Grid N 23369652
i by & | End B B
Checked by MK | 0062003
Samples and Tests Strata
= ~ Depth.Level Back
Depth B 1| Recorsmamples | D3 Joo Description (Thickness) | 2*7* Lo f
u N Moderately strong to strong dark and . ]
B 70 light grey slightly fossiliferous medium . | \
n o to coarse-grained LIMESTONE with rare .
- calcite veins. . l
- . dokis are closely o medt medium spaced, 45 . | \
= 1 -
- orasm | 8 Nt b B sgﬂ;:ymg.sarﬂyday a0 s870—] \
x " \init along fracture planes. l
- Strong dark to fight grey medium to 41, mm -7
- 0SDA2002  1530) rained thickly laminated to fractyre aloeg |
- 35S 11308 ik poied LIMESTONE. kel I |
C prp——— 3
» 3855 g25] Joints are medium spaced, 35 fo 45° dip, n
" & smooth and planar, predominantly 2 = r \
N 150 bedding planes. No weathering, ]
C o | slight discolouration along fracture . 1 \
[ aerTe | B e [ \
- rough frachws  _| | i
b osxnezo0s  500) . | \
= aass ch43.17 -38.87
N EXPLORATORY HOLE ENDS AT 4317 m :
: & -
" 4 .
- & :
- o&*\q&*\ 3
N cf? <O N
- S & ]
C RN 3
- & .
C O & .
" & N
C RO N
_ O 3
» s E
C_ 5 ]
- Oﬁ"\\o .
- QOQ ]
Depth B | #f | RecordsiSamples M
ndwater Entries Related Remarks Chiseling
s:“ S‘l'rm}:k Post strike behaviour Depth ] From toi{m) Deptha(m] Time Toals used
m;
1 580 - -
| Borehol
| iotes: For axplanation of oy Project Dublin Waste to Energy archole
dapﬂ-;sam!mdumd
mnms&m o given in brackets Project No. KD3116 BR1°
i degth cohimn. [ | Camiedoutfor Dublin City Councll Sheet 5 of 5
Scale 150 £ AESG HEIY (ZET), 30000 AGS
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: y
Trial Pit Log , | GEOTECH

" Logged Stat | Eavipment, Hothods and Remarks Dimsnsicns and Ortestation rr——yypr m——
& ‘c‘m:y s Wlwlﬁmmmtmdm Width 0.75m Coordinabes E 319901, 50
) by Mk Eim ngdhgﬂdwm:érm Length 320m °C" . 110(Deg) | National Grid NZ33417.70
Samples and Tests Strata
Date HoN Dgpﬂ" Level Backill
Depth Type & No. Records Descripti e, Love p—e Ty
B Soﬂvhrmsﬁshﬁrms@hﬂvgrmnycuv
T nummmm and plastic. i
- Ismbangularbsubmmdedﬁnetonﬁdimn i
3 (MADEGROUND) 1 o
" S0 D3 2 Grey slightly clayey gravelly SAND with ASH FILL. 050 4331k
R Grave! Is subanguiar to subrounded fine % medium i ‘
i En E GROUND) o0 Tean
- Soft dark brown sandy slightly gravelly CLAY and ASH |
FiLL with occasional brick fragments. Gravel is i
i subanguiar to subrounded fine to medium. (MADE
I : GROUND}). _
120160 B3 ]
120160 D4 i
- g )
> 2.00 tn Rams
B ,\"Q shalsa’ﬂson!a
S rgments
I o&\\\'&\ ]
X EA 1 e
- 240250 B5 . Q°~\Q§> {
240-260 D6 § S i
RS
i O & —
&
= Lo i
1 NS -
CF i
. 3
B «© _
T [j\’\\o ]
_ & ]
R < ]
- 340 w7 ]
340 ws i B
3.50-3.70 D 10
. 350370 Ba . i
| EXPLORATORY HOLE ENDS AT 4.00m 400 019
Focords
Depth Type & No. Date
Groundwater Entries Depth Related Remarks _
i NmSlﬂl‘ekPnsts&hBeMﬁw From to fm} Stability Moderaks
i 140 3.40 Very Fast inflow ) o
] :,,mn
: i heym’ Aldepttnmrad:md Project Dublin Waste to Energy yrial Pit
e 1 s, Stahen Iiciness giver i rackets ProjectNo. KOS5 P01
Scale 125 o] MESE MG { 1), SEHOTNT 2K .5..[118 Carried out for mm’w Sheet 1 0f1
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- -
Trial Pit Log EoCH
e a———
L ; Start Equipment, Methods and Remarks Dimensions and Orientation Ground Level =3
mmbv x Tﬁﬂﬁtmbi{ﬂteﬂlmqmdeph Wdth 075m Coondinutes Emm
by End Lo i o Length 342m o| - 285 (Dog} HNational Grid N233463.82
Samples and Tests Strata
Date Depth, Lavel Backil/
Deptn [ TypesMo| O _ Descripton (Thickness) | 9% |instrumen
B ; TARMAC pavemnent (MADE GROUND) _Joos 4384
L GfeysﬁshﬁvdayEVsandyGRAVﬂ(smbase)wm
frequent angular to subanguiar cobbles. Sand is fine 7] {0.30)
- hmwdbammmbmm .
B - L GROUND) =038 +43.34
_ Soft dark brown stightly sandy gravelly CLAY and ASH .
FlLLmenypodcelsufgﬂvel occasionat
- cobble and boulder-sized fragments of red brick, - -
| glass concrete, wood, state and plastic (MADE GROUND) _
= 1.00-1.10 B1i -
1.00-1.10 D2 -5
B -1
3 -
- 2.00-2.20 B3 \\}& — (323
2.00-2.20 D4 &\QQ/ i
B Y N
E
- ﬁ S\O -
: e ]
- &@\? i
N
- ;\\'o é‘ "
&
" 8 S |
- S ]
L L i
R
= O -
\O
[ : & 30m-
- 3.203.40 BS & becoming damp |
| 3.20-3.40 pe O i
2 i 1
5 4 Dark grey fine to medium SAND with some medium spaced a0 o2 N
- dark grey laminae of SILT. (ESTUARINE DEPOSIT) -1 EL -2
- A x OX,
. i - 5
[— — (0.80) r" -~ :_:.'
— - - .!;
R 4 - s
[ EXPLORATORY HOLE ENDS AT 440 m | 440 068 )
Records.
Depth Type & No. Dats
Groundwater Entries Depth Related Remarks
ms?:fummm From to{m) Stabltity Moderate
1 345 Shong Infiow ’
Sharing None
‘Weather
oot o o ook Al Gepis and recuoed Froject Dublin Waste to Energy Frial Pit
I:lvde;mnmeh& tickness given in brackets Project No. KD3116 TP02
Sealn 125 MBS HETE (Y. MO TSRS AT]is outfor  Dubiin Gty Council Sheet 1 of 1
EPA Export 25-07-2013:19:24:14




Trial Pit Log

GEQTECH

Loggedby pg | Start Eqnipwbt;mmdﬂm Dimessions and Orlentation Ground Lavel +3.67 mOD
! Width D80m Coondinates E319561.50
Chacked by MK 1End Py Pl erristed e o pacy stabdy Length 3.00m 'I—_:,_J’ 20 egy | National Grid N233435.75
Samples and Tests Strata
Date Depth, Lovel Backitw
Depth Type & No. Record Description ) | Legend
1 TARMACpavememoveﬂyhgmwmwbbasewADE
- GROUND). 0:30)
- 2 Soft brown sandy CLAY and GRAVEL FILL wilh mary 0%0 a7
3 ) zsofmarsﬁgmvam:fmmbodder-sized
» X 25 x 20cms) fragments of reciyeliow brick,
plasﬁcmwm&ndisﬁnebmm.
- 0.60-0.80 B1 gravel is to subrounded fine to coarse.
0.60-0.80 b2 {MADE GROUND)
~  1.80-2.00 B3
1.80-2.00 D4 . .10
&
B &
B @\\‘q@
&
N rg? S
i G
R RN
L&
&
B Lo
- 280-3.20 BS {\Qé?
2.80.3.20 De < \\\\
R
- \Q
: QOQ sidowal
collapsn
i EXPLORATORY HOLE ENDS AT 340 m 340 oz
|
Depth Type & No. Records
Groundwater Entries Depth Related Remarks
ms?mnfupn:esmuhmm From to (m}) Stability poor below 3.20 m,
1 320 Mederaia inflow
Shoring Nooe
Weather
Nmns:..!‘-'qr mmsgfmn afdﬂ.ﬂ Project Dublin Waste to Energy Trial Pit
mms&m givest in brackeds Project Mo, KD3116 TP03
0 Carried out for  Dublin City Council
Scale 125 £ MESG MBR! (297, 20102003 12:55:30 @ Sheet 1 of 1
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Trial Pit Log | e

Loggedby PG ?lan meémmm Dimartions snd Ovientetion Ground Level E‘;m
K Trial Pi taninabed at vaGh  0.75m Foontnates
Ghcked by W< |End T falod o roquired cept. Laogh 3100 ,!:'. 286 (Deg) | National Grid N 23352582
Samples and Tests Strata
Date
Depth Type & Na. Reconts. Description
: 1 TARMAC pavement over dark grey grave! suhbase. (MADE
- GROUND). -
: 047
- 050080 B1 3 mmmmvmemmnummm« o4
050050 b2 ash and coarse gravel 1o cobble-sized fragments of i
i redfyellow bricks, shate , wood, steel .
bars and plastics (MADE GROUND) ]
- 1.20-140 B3 .
| 120440 D4
R (2.33)
B 0&. ]
)
i & i
5 ) 4
Su?
~ cf? <O .
- 240250 85 o,@?’ S
| zao2% Dé &Q@Q\? 4
N
- O @ .
5 é’ N i
- 2.80-3.00 B
2:80-3.00 i SAND Gravel is subanguiar 1o 280 +0s0n >
L medium (ESTUARINE DEPOSIT) . WP
= ] - -. :F:
@Q i ps
N QOQ . PRS-
i ] L
- = = -.r_all
- B L I -
i . e
i 7 s
[ T o]
- 3.90-4.10 D10 i “a
| 3.90-4.10 BS ""_:;
- N
= o s
- o]
i EXPLORATORY HOLE ENDS AT4.20m 420 050
- 1
Recorda
Depth Type & No. Date
Groundwater Entries ' Depth Related Remarks
Ne. Strvck Post Stike Behaviour From to (m) Stability poor
None observad (see Key Sheet) Shosiea none
Weather
xrumm sxm:lois m Project Dublin Waste to Energy Trial Pit
ndepgm Thickness, given in brackets Project No. KD3116 - TP04
ra Carvied Dublin Cif {hm .
Scale 125 LT TS TR 265 out for City Sheet 1 of 1
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GEOTECH
%“

Trial Pit Log

Start” Equipment, Methods and Remarks Dimerrsl tal Ground Level
el |- |- L L wan ssom v Eonn
P | e | bt Lo Ssom S| 270Des | Watorai Gad NZ33570.09
[}
Samples and Tests Strata
Depth Typa & No, Record Description Dmh.um;' Legand | Backay
i 1 T*%PmsaﬁagndymcLAYwmm Sand is
um. Gravei is subangular to subrounded N
5 2. fine o medium " A0A5 320
- Soft dark brown sandy CLAY and GRAVEL FILL with -
| abundant pockets of coarse grave] and occasionaf
bou!der-aaed(uphﬁﬁan}ﬁwlsofbndcand 7
| concrete, some wood, glass, wite and slate. (MADE -
i GROUND)
~  0.70-0.80 B1 _
[ 070080 D2
i - (2.95)
I 180200 B3 e
| 180200 D4 .
: | 0&
Q'/\ —
i &S ]
K S 1
N cf? <O N
i I _
B NS
& ]
N O & -
{\
N &S
2.80-3.00 '\&Q‘(\\o i
= B5 . -
2.80-3.00 D6 <<é \\\\0) o e
' 5
- S _
\O
i (CEXPLORATORY HOLE ENDSAT 310 m 30 0z
X 1
; - —
L ’
L -
Records
Depth Type & No, Date
Groundwater Entries Depth Related Remaris
No.sglﬂlckl-"uls&imﬁdnﬁm From ko {m) Stabliity poor
‘ | mwmmm " m
Weather
‘* ! h Nmmw Project
| abbreviations see Aldepmandmdlmd Dubiin Waste to Energy Trial Pit
levels i metres, thiciniess given in brackets
in dapth coRTITL Project No., KD3116 TPOS
Scde 125 puescrman menmne [ | CTed otfer Dublia Ciy Councd Sheet 1 of 4
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Trial Pit Log

- -
GEQOTECH
—

%-_ . Start Kethods and Remarks Dimensions and Orlentation Ground Lavel +3.45 mD0
oo | i pt trmanetod ue 1 oot S Yth 00 m Netional o R diadlped
Checked by MK | End . °|j' . N
15/052003 | Pit backiited with arnisings. Length 310m . (Dog}
Samples and Tests Strata
: Date iption Depth, Leve! { ) ooend
Depth TypekNo| 0% Descripti IThickness)
1 Gravel - Hard Standing (MADE GROUND).
N . -
. - (0.40)
i 2 Soft brown slightly sandy CLAY and GRAVEL FILL with 040 +a0s
3 many peckets of coarse graved o boulder-sized =
- fragments of yellow/red brick, concrete, i
blocks, Fmestone and granite, abundant glass, cloth
B and wood fragments. Sand is fine to coarse, gravel -1
- 0.80-1.00 B1 is subangular to subrounded fine to coarse. (MADE -
0.80-1.00 D2 GROUND) ’
- 1.80-2.00 B3 & N
1.86-2.00 D4 @0 ] 200
| AN ]
S
R e i
S ]
N rg? S
i Fb ]
SN
- & -
B ’K\O (\é\ 250 m kmestone — 7|
5 &é’ & boulder |
- é\ \\% N
L ian-aoo g g Qooq\ i
80-3.00 Y ]
Q
- oﬁ"\\ —
= QOQ -
L 320 w7 Ny
320 ws i
250370 510 3 Darkgrey o black fine to medium SAND (ESTUARINE 340 40051
-3 DEPOS! . X
350370 BS m (0.20) L
370 025
EXPLORATORY HOLE ENDS AT 3.70m ]
Records
Depth Type & No. Date
Groundwater Entries Depth Related Remarks -
No. Siruck Post Strike Betaviour From to{m) Stability poor
1 320 Veryfastirflow —
Weather
Notes: For mpianaﬁnn syrl:)lols ard Project Cublin Waste 1o Energy Trial Pit
mmm!m thicknass given i brackets Projecto.  KD36. TPO6
'!swe 125 URS—r . - - | S outfor  Dublin City Council Sheet1 of 1
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Trial Pit Log

y S =
GEQOTECH

Loggedby PG |SEX. mmw""nmmwm Dimensions snd Orientation Ground Level +3.77 mOD
Checked by MIC [ End Tsial pit torminated due b0 poor stabaty. With  g80m Coordinates E 319965.50
15052003 | Pit backfied with arisings. Length 320m ° 167 Degy | National Grid N 233562 82
[]
Samples and Tests Strata
Date
Depth Type & No, R X Description Demmﬂ; Legend | Bactaw
B 1 GRAVEL - Hard Standing (MADE GROUND) .
_ 2 Saf brown slightly sandy CLAY and GRAVEL FILL with 010 a7
many cobbies and botdders, abundant fragments of red
~ brick, wood, plastic, metal, glass, concrete blocks
» and rubble. (MADE GROUND).
L 070080 B1
0.70-0.80 Dz
- 1.80-2.00 B3
1.80-2.00 D4 (3.40}
| 0@9}'
& 2.00 m bouidec ~
- ,@ sized fagments.
B ©) demm
B S &
: EANY
e
= 0\ \}\
[ RS
@
{\
- &é)o$
- 2.80-3.00 BS N
2.80-3.00 D6 & O
B ' )
«©
L [j\,\\o
: QOQ
1
- 340 w7
340 [:1:]
- EXPLORATORY HOLE ENDG AT 2.50m 350 +0z7
Reconds
Depth Type & No. Date
Groundwater Entriss Depth Related Remarks
e (m) Post From to {m) Stability poor below 2.00 m_
1 340 Slowintow
Shoring none
Weather
Nates: For explanation of symbols "
mammm%mm Project Cublin Waste to Energy Trial Pit
levels in meires, Stabun thickness given in brackets _
iy depth column, Project No., KD3116 TP07
i
Scafe 1425 6} WESG: MBEI { Z81), WY 125117 Camried out for mwm Sheet‘l of1
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' - -
Trial Pit Log | o

) Start Equipment, Methods and Remarks Dimnensions and Orfentation Ground Level
Logged by :5( TG00 wwmﬁb Wit 0E0m Coordinates Em
Checked by Ead st pittocriratad duo 1o pocr stably. | Pyt ':} 230 eg) [ Hational Grid N 233677.54
jwm []
Samples and Tests : Strata
Date Description Depth, Love! Backiw
Depth Type & No. Records (Thicknass} | “29%M |iesmner
| 1 Soft brown sandy gravefly CLAY FILL wilth rare cobbles
: and fragments of brick, metal and plastic. - 7
5 1 om
: 2 Loase orange grey clayey sandy GRAVEL and ASH FILL 070 +3.88
&ﬁ:ﬁ g; with fragments of charcoal and bumt wood. Gravel is |
subanguiar to subrounded fine 1o medium. i
- 1.80-2.00 B3 .
1.80-2.00 D4
= \}& —
\Qé
- & -
- NN .
| 005\0\'&\ i
1 o”f@ ' 4 &=
I SIS '
N ]
5 KO -
&
- &\o -
- 2.805.10 B5 &S _
2.80-3.10 ts < \\\\
R ]
| O _
R [j\v\\o |
B & -
, - & -
[ 1
i - - 3gdmnm “
" subanguisar i
Bralders
oo — B¥ 4 +0.26
T 400 D& EXPLORATORY HOLE ENDS AT 4,00 400
| - i
] | 4
i - =
! 1
]
1 Records
,; Depth Type & No. Date
i Groundwater Entries Depth Related Remarks Stab;
| o Sy st Sielke Rehaviour From o (m) e
| HNone absesved (soe Key Sheef) .4 Shoring none
Weather
ws«%mww wd Project Dublin Waste 1o Energy Trial Pit
mmmmrgwmnbm _ Project No. KD3115 TPoa
Scale 125 cavess vom w2 TR | Comed outfor  Dubl Gity Councl Sheat 1 of 1
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. y — .
Trial Pit Log | | GEQTECH

‘ Equipment, Methods and R " ey o Crlentati
. Loggedby P |3t Bxavated by X8 30X - orom E"""“’“ Lovel E‘;m
by kK g‘gm Pithzm .:’:';PW Y- Length 320m °D 195 (Deg) | National Grid N233676.72
Samples and Tests Strata )
Date Description Depth, Level Backry
Depth Type & No. Records . (Tilciaess) Legend
' 1 Soft brown sandy CLAY and GRAVEL FILL with cceasionzl
- subangular cobbles and fragments of trick, concrete, N
» wood, plastic, metal etc. (MADE GROUND). ! .
- 0.70-0.90 B1 o
€.70-0.90 D2 §
- 1.70-1.80 B3 -
1.70-1.80 D4 {350
. 180 ramany ~ ]
[ subanputar ]
R4 Boders
- $ 200340 m[ ]
L O&QQ’ hbdg R
: N 1
- cf? \O .
A e ]
B NS '
| S ]
! = RN .
L & -
. Q& \,O
- 280310 BS R ~\6§\ R
2.80-3.10 06 ° \\\
R N
N Y —
L @5\0 i
; = N .
250 B .
" EXPLORATORY HOLE ENDS AT 350 m 350 086
} - -l
| 1 i
‘ —
| Depth Type & No, ““““‘M“‘
Groundwater Entries Depth Refated Remarks .
Mo.sru)dcmsuinaehwhw From 1o {m) ] . Stability poor
)
Nona obsarved (See Key Sheel) s none
Weather
Nuhs:Foreq:lamhm "“A"","’s m Project Dubfinn Waste o Energy Trial Pit
mm . Wﬂm KD3116 TPO9
Seale 125 1) MESS MR { 257), T Ty outfor  Dublia City Sheet10f 1
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GEOTECH
o

ENCLOSUREB
INSTRUMENTATION MOWORING
N
&\é
S
A7
&o&&
Installation Detaiis & B1
O & .
Groundwater and Gas Monitorin{g&‘\@@ B2
RS A
&
RS
7
Og\,\\o
&
|
|
October 2003 Report No KD3116
Issue No. 2 Enciosure B
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Installation Details

tediine.
GEOTCCH

g

= C- ‘
o 2 © 2 2
o [+ — [} = o
|l 3 e | . E|IE (&8 |2
= B < |8 | g _ @ E 2 Remarks
o = £ £ 8 5 2E w E Q S
Z & k= F1 Eg | 5= o = = 3 £
2 E o s |SE| g | 88 |58 g
£ £ a E |loo {28 |88 |28 T
BH1 8P 26/05/2003 12.00 50 2.00 12.00]Open Gas barrel
BH4 sP 1710612003 20.00, 50 2.00 20.00{Open Gas barrel
BH5 SP 28/06/2003 12.00 501 2.50] 12.00|Open Gas barrel
BR6 SP 20/05/2003 40.20 50 34.20 40.20{Open Gas barrel
BR3 SP 25/05/2003 46.50 50 40501 46.5010pan Lockable fop
cover
BRS SP 12/06/2003 49 60 50 4470, 49.50|Open Lockable top
cover
>
&\Q}\}
&
)
NE
S\
&8
P
& &
&
S
SN
<<Q\ \\'\\0)
S
&
A
&
o)
Motes: Type: SP - Standpipe, SFIE - Standpipe Project Dublin Waste to Energy Table
Piezomeler, HPIE - Hydrautie Piszometer, PPIE -
Preumatic Piezometer, EPIE - Vibrating Wire Project No, KD3116 B1
Piezomeier, PWEL - Pumping Wel Camied out for Dublin City Councll Sheet 1 of 1
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GEOTECH
S

&
ENCLOSURE C §®
SLIT TRENCH RECORD'S
[QP<N
S
F &
SN
L&
- &
Slit Trench Sketches and Logs S ST1to ST5
S |
xOOQ
Og\,\\o
&
B
|
|
|
\ i
-
-
- October 2003 Report No KD3118
: Issue No. 2 ] Enclosure C
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' Trial Pit Log

A Start Methods and Remarie o and Orientati Ground Lavel -
: ,_Lnssedbv P& \iamsmoos ﬁmwmmmwm "m0 1 Coordinates N
""'{ Checkedby MC | End ) ot on 6 ° 200 (Dag) | National Grid
141052003 §  Gravel, reinstated surface. . Length 1050 m - l'
Samples and Tests Strata
Date Descri Depth, Level Backilyf
Depth Type & No. el ption (Thickness) | 298%™ Instrumentd
1 Dense Bitumen Macadam L'..'e' ] ae 4
n N AR | A
= 2 Compacted black ROADSTONE subbase (Leanmix over N bl :‘3?‘; goooa
- ucts) 1 02w 0,7116%°
. " [
L. A R A g
i 3 Firm brown fine to coarse sandy gravelly GLAY FILL 1°4 o o
with brick and block fragments. Gravel i subangutar °o°°
- to subrounded fine to coarse. (MADE GROUND). -1 go QOF
i F 0.80-1.20 n g
‘ i Raresificak| | @ gog
: gravelly clay] _| - |
- cods. lraguinr o
i e 9
3 o
: oG
120
EXPLORATORY HOLEENDS AT 120 m ]
R &52” N
B &
- O"@ -
3 i
i NE
. Og? <O -
. Qo,\@?’ _
! | 0\&\? |
.QQ K
= WO & 4
B <®§‘ N
LT i
" <
- «© B
B [jz\\o g
i s .
B -
I J
~ Reconds
Depth Type & No. Dale
Groundwater Entries Depth Related Resarks Stabl Poor trom 0.43
MWMWW From to{m) v .
Mone abeerved {ses Key Sheet) Shoring  NA
Woather -
R O i st and mduosd Project Dublin Waste 1o Energy Trial Pit
Jmhm Hhickness given in brackets Mo kD314 1
in deptt column. Project ‘or i - STO
Scale 425 (eiaEas MR {381, 200000 13m0 AT;CS out City Sheet 1 of 1
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Trial Pit Log

e =
GEOTECH

Start Equipment, Methods and Remarics -
-I.nggedby PG 1470572003 | Excavatod by JCB and Komatsiz Mok dipoer Dimensions and Orentaticn Ground Level .
Checked by MK [End ESB reprassniztive on sie for S Backled with Wieth  080m Foondinates :
. 10052006 | sravel, rinstated surface. tength 000m  ° 287 (Deg) | Nalional Geid -
[
Samples and Tests Strata
Depth Type & Ho. Date Description Depth, Level Backaly
Records {Thickness) Legend w
i 1 Dense bitumen macadam e {70 4
] F oaa s
2 0.31) G o O
5 _‘.‘_."-‘ oooo‘:ﬁ
i 2 Scllbrown e Io redium sandy gravely GLAY FIL 0.1 TSI 1O 0
with many granita boulders, brick and ] ooooc
- ﬁa_gmems,targuopperp:pe.plashc.mbberandmn A 0 o
B stips. Gravel is subangular to subrounded, fine o S p ©
i coarse. (MADE GROUND), = o) ooog
. C Q
i o
- (0.39} OOOC
A o o
- 0 O
" _| )
B °° oj
v N 020
o
i EXPLORATORY HOLE ERDS AT 1.20m 120 -
— \)&. —
i &
Ov‘@ .
[ N ]
i F3 ]
I ]
2 RN
i & .
N ]
| &
&é)os _
i S 7
- <<O \\\\
R S ]
% -]
- fo -
B s §
Records
Depth Type & No. acon
Groundwater Entries Depih Related Remarks
Mo, Struck Post Stike Behaviour From o (m) Stability Poor at hedge side
None cheerved (see Koy Sheal)
Shoting MA
Weather -
- Nmrwmm p
Mh : %&tgm Project Dublin Waste to Energy Trial Pit
nmmhm Drackets Project No. . KD3116 STOZ
Scale 125 5 MESG HBM { 1), 30790503 125028 Canted out for Cry Sheet 1 of 1
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Trial Pit Log

- -
GEOTECH

?‘é’?
L A Equipment, Methods and Remarks Dimensions and Orlentation Ground Level -
P o MK ? mﬂﬁaﬁsﬁahﬁ&dﬂaﬂgim Wit  0.60m ovsimy o -
{ Checked by End SB 'E’ 287 o -
4nsgons | gravel, rinstated sudface. targth 10.50m . (Dog}
Samples and Tests Strata
Bate 5 Depth, Leval Backeil!
Depth Type & No., Record Description Legend
1 Dense biturtnen macadam 10 e {Te
2 Grey slightly ciayey ROADSTONE subbase. ‘ =t 5 G
= N = P Ledlo"0O o
B i @31 | e . 00 o
,-..' @ OZO
3 Soft mottied grey brown fine to medium sandy gravelly 0.41 oo A
B CLAY FILL with many concrete, granite and brick ] Cpn O
3 fragments, wiring, cables, metal and wood fragments, . o ° o
mre—infombass(nutbmlbmun}md o 00
3 plastic. Rare yellow sandstone blocks. Gravel is T o.°
- anguiar to subrounded fine to coarse. (MADE GROUND). -~ ({0.75) co ooc
i - oo ©
= _ ogo =
o
o o
" - 0000
EXPLORATORY HOLE ENOS AT 120 m 120
- \)&. —
) i
I &
- S -
AN |
i Qo,\@?’
i S T
- NN .
@
- &&§Q i
i NEY ]
| ° \\\\ -
- K8 -
S\
R [j\,\\o i
i S .
Reconds
Depth Type & No. Dats
Growmdwater Entries Depth Related Remarks from 0.41
No.srﬂu‘;kl’estshihaeham From to{m) Stabllity pocr m bgl.
Norw observed (see Key Sheet) NA
Weather -
e e Sheok A8 cepihes and reckced Project Dublin Waste to Energy Teial Pit
:uelsnmlteasna uw;mnhhm P I_ No. KD3‘I'IG' STOS
Scale 1:25 ) MBS W (251, 30/9000T) TR0 out for Ciy Sheet10f1
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PRELIMINARY

Trial Pit Log sy
. Start Equipment, Methods and Remarks Pimensions and Orlentation Ground Level
cnm:y i Esamyam;wmw plke: A Width m.: -
on Coordinates -
d 000 gravel, reinstated suatace, & Length B.50m 'D Z77 (Dag) | National Grid -
[
Samples and Tests Strata
Depth Type & No. Date Description Depth, Level Backdill
Records {Thickness) | be9®nd
N 1 Dense bitumen macadam Tale A4 a e
] 2 Grey ROADSTONE subbase. o0 = oo
- # . 24 |lo0 ci
- Y - T O [+]
Fo3s S © o
5 3 Soft to fim dark brown fine {o coarse sandy gravelly i o ©
CLAY FILL with many red brick and concrete fragments, o 04
- wood chips, metal bars and plastic. Gravel is - S .8
B subangular o subrounded fine fo coarse. (MADE - o ooo
GROUND). ° o]
— - o Oo
N 4 e o%0 d
2 S 8
hy [w]
| ] Ogo [=
- D oo
_ 120 00
- EXPLORATORY HOLE ENDS AT 120 m
B & j
A -
L Ov‘@ 4
l N '
- ﬁ S\O -
[ Fb i
R S
& .
= RO i
{\
o QQQS’O\$ -
A N -
R <<O \\\\
R 7
- O _
- g\’\\,o -
- QOQ .
Recods
Depth Type & No. Dats _
Groundwater Eniries Depth Related Remarks
m.s‘i:nui:kmsﬁthHdm From to (m) Stability Poor from 0.33m bgt.
Mone ohserved '
(sen Key Sheet) Shoritg NA
Weather -
Motes: Fi of and '
._urupsl:'esaﬁon ”"'ﬂ’" s and Project Driblin Waste to Energy Trial Pit
leveds i metres thicknass given in brackets . .
i Gepth ool Project No. Ko3116 STO04
| canted ity Counci
Scale 125 MESS HEN (280, MO0 125036 VRS outfor  Dublin Clty Sheet 1 0f1
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geotech
Trial Pit Log | | . 2L

' toggedby PG Start Equipment, Methods and Remarics e tons and Orieratt —— -
: 14052003 |  Excavated by JCB end Komatsu minkdigger Wi 0.50m Coordinates -
*f Checked by MK | End ESB roprosentaiive on sie for dig. Backfiied with 080m "E:" 200 Deg | ational Grid -
Samples and Tests Strata
Date Lever BackHi
Depth Type & No. Resnrd Descripion Depth, | Logend
1 Dense bitumen macadam Llow ‘...'?" 4 :,._-_o.'_
2 SHff brown gravelly CLAY (possible subbase). Gravel ) = g O
E§ is subangular to subrounded fine to coarse. T ©30) |- ,oﬂt oooom
2 - =70
L 0.40 .-- " e OODO
3 Soft brown slightly fine ta coarse sandy gravelly A
™ CLA\’HLLwiﬂ\mnyradandyelwmmm 1 0g 0
R blocks, wood chips, plastic, cloth, glass, metal i 0% d
strips and re-inforcing bars (not local to trench). DO o
- ' Gravel Is subangular to subrounded fine to coarse. N oCo
i (MADE GROUND). 1 o X
2 i S 8
i _ °g° o]
T X B
. i °© %
120 oo
EXPLORATORY HOLE ENDS AT 1.20m i
_ & N
&
s y\@ R
= . \\O -
Sy ]
K o
EN i
i Qo,@?’
R é&\} -
. N _
! O {\é\
H . &é)o$ n
T NGy -
i N <<O \\\\ .
K8 _
L 5
! ™ Oﬁ\’\\'o -1
| | n
i QOQ i
Fecords
Depth Type & No. Date
Groundwater Entries Depth Related Remarks ity Foor along anfire
Ho. Struck Post Strike Bebaviour From to{m) Stability Poor along e
m) 1,20 by
None cbserved (ses Key Steat} Shoring NA
Weather -
a&eguwlmmym! AR depiit and rechuced Project Cublin Waste to Energy Trial Pit
mmm given in beackels Project Mo, KD2116 ST_OS
'Scah 125 161 M MBI (391, TS0 12T QTS}S outfor  Dub Ciy Sheet 1 of 1
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ENCLOSURE D
GEOTECHNICAL LABORATORY TEST RESULTS

&
x\é\}
&
S
Key to Geotechnical Laboratory Results & é;\o\
- Table of index Properties Q&f@&\\
Particle Size Distribution AnaIg.rs‘.&;gbof\\gé\®K
CBR & MCV Plots S

Unconfined Compressive Strgﬁ&qth Test Resulis

Point Load Index Values 00&9& :
¢

October 2003
issue No. 2

Report No. KD3118
Enclosure D
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‘ KEY TO SYMBOLS ON LABORATORY TEST RESULTS SHEETS

U Undisturbed Sample

P Piston Sample

TWS Thin Wall Sample

B Bulk Sample - Disturbed

D Jar Sample - Disturbed

w Water Sample

pH Acidity/Alkalinity Index

S0, % - Total Sulphate Content (acid soluble)

50; g/ttr - Water Soluble Sulphate (Water or 2:1 Aqueous Soil Extract)
+

Cl

| Calcareous Reacfion
! Chiloride Content
l, Plasticity Index
<425 % of material in sample passing 425 micron sieve
w, Liquid Limit
W, Piastic Limit
i w Water Content
! NP Non Plastic
o Bulk Density
i Ya Dry Density
Ps Particle Density
umD ' Undrained/Drained Triaxial
i u/c Unconsolidated/Consolidated Trigodal
| ™ Single Stage/Multistage Triaxial’
| 100738 Sample Diameter (mm)  &°
| REM Remoulded Triaxial TestSpecimen
; - TST Triaxial Suction Ti &*\0
v Vane Test ¢
DSB Drained SheaR
RSB Residual @Q%@?Box
RS Ring S@&@
O3 Cel sstre
0103 Deviafdr Stress
c ion
c_ ive Cohesion Intercept
¢ QOAngle of Shearing Resistance - Degrees
& Effective Angle of Shearing Resistance
& Strain at Failure
* Failed under 1st Load
- Failed under 2nd Load
# Untestable
#HE Excessive Strain
p_o Effective Overburden Pressure
m, Coeifficient of Volume Decrease
. Coefficient of Consolidation
Opt Optimum
Nat Natural
Std Standard Compaction - 2.5kg Rammer (f CBR)
Hvy Heavy Compaction - 4.5kg Rammer (8 CBR)
Vib Vibratory Compaction ‘
CBR California Bearing Ratio
Satm.ec. Saturation Moisture Content
‘ " MCV Moisture Condition Vaiue
1
Dublin Waste to Energy Project
y N ' Dublin City Council Figure
GEOTCCH , KEY
“————
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Samples | Classification Strength Other Tests
Hole | Depth | Type | Description <|425 Pr:p wp |Water 7b3 Test| 93 | C
P L % Mg/'m kPa | kPa
BH1 0.50 -|8 slightly silty very sandy |42 | 425z (Sieve MCV
1.00 GRAVEL |z e |1 pH = B.4
Particle Size analysis
S03 (2:1) = 0.179/1
Passing 2mm = 46%
EH1 3.00 |w pH = 8.1
$03 Mater = 0.579/1
BH1 3.00 4B Sandy GRAVEL pH = 8.5
3.50 sa3 (2:1) = 0.71g/1
Passing 2mn = 99%
BH1 3.80 -|B Sandy GRAVEL i : Particle Size analysis
4 .00 : Sample unsuitable for P
BH1 3.60 -iD Sandy GRAVEL 2.7
4.00
BH1 £.00 -|B slightly clayey sandy pht = 8.6
6.50 GRAVEL Particle Size analysis
803 (2:1) = 1.15a/71
\>§~ Passing 2nm = 22%
&
BH1 | 18.00-|B  |stightly sandy CLAY 95 | 4zsulsievel pH = 8.4
18.44 1 |2 15 Particle Size analysis
FA° s03 (2:1) = 1.02g/1
QO,\ . =
SO Passing 2mm = 65%
Ny
N
BHZ 0.50 -{B GRAVEL 5 0§ McV
1.00 & pH = 7.8
3 '\\0 - < -
0% Q* Particle Size analysis
6\00 $03 (2:1) = 0.11g/L
[gf:\\ : Passing 2mm = 21%
QOQ . sample insufficient to
carry out plastic limit
BH2 0.50 -|D GRAVEL 0.9
1.00
BH2 1.5C -{B slightly sandy gravelly 53 425 {Sieve Particle Size analysis
2.00 CLAY 1 35 24
BH2 4.00 -}8B siightly clayey gravelly ) ’ pH = 8.3
4.50 SAND ‘ Particle Size analysis
03 (2:1) = 0.59g/!
Passing 2mm = 96%
BH3A 0.50 -|8  IClayey very sandy GRAVEL 43 | 425g {Steve McY
1.00 10 |34 24 ' pH = 8.4
' Particle Size analysis
$03 (2:1) = 0.17a9/1
Passing 2nm = 424
Remarks
Form 10
Project Contract
Laboratory - Results Summary ! dublin waste to energy KD3116x
pe— - : Sheet
GEQTECH
————
EPA Export 25-07-2013:19:24:15




Samples Classification Strength Other Tests
Hole |Depth |Type | Description <p2s|Pren 1 Wate.L"fb afTest] %3 | €
| P L |4 g/m ’ kPa | kPa
) BHIA 0.50 -{D Clayey very sandy GRAVEL 17 ]
1.00
BH3A 3.60 -|8 Slightly sandy slightly Particle Size analysis
4.00 gravelly SILT
BH3A 4.00 -|B Slightly sandy slightly Drg = B.0%
4.50 gravelly SILT Passing Zmm = 86%
pH = 8.1
$03 (2:1) = 0.95g/1
Passing 2mn = B&6%
BH3A 6.060 -1B Very sandy GRAVEL Particle Size analysis
6.45 '
BH4 0.50 -i8 Clayey sandy GRAVEL 68 425z (Sieve CBR
' 1.00 12 |36 |18 MCY
: e = 7.6
Particle Size analysis
S03 (2:1) = 2.199/1
 Passing 2mm = 43%
BHG 2.50 -|D Slightly sandy gravelly 16 \)@'
1.00 CLAY Q@
&
Bt | 4.00 -|B  |Clayey very sandy GRAVEL O@;@ P = 8.6
4.50 Ofg?ég‘o Particle Size analysis
0@@&\\ 503 (2:1) = 0.1%g/1
~0°Q@\ Passing 2mm = 32%
N
! BHS 0.00 -8B Clayey sandy GRAVEL 245 60225:1 Sieve MCV
0.50 G239 Jar |15 pH = 9.0
s\oo Particle Size analysis
@6\0 S03 (2:1) = 0.90g/1
N Passing 2mm = 36%
O
BHS 0.50 -iB Clayey sandy GRAVEL Particle Size analysis
. 1.00
: BHS 1.20 -|B Clayey sandy GRAVEL pH = 8.5
1.65 $03 (2:9) = 1.38g/1
i Passing 2mm = 20%
BH5 3.90 |W pH = B.4
$03 Water = 0.72g/L
BHS 5.50 -iB Sandy GRAVEL 26 425 |STeve pH = 8.3
5.95 30 NP 11 Particle Size analysis
503 (2:1) = 0.32g/1
Passing 2mm = 38%
Remarks
Form 10/2
{ Project : Contract
Laboratory - Results Summary dublin waste to energy KD3116x
geotech Sheet
""
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Samples Classification Strength Other Tests
Hole | Depth | Type | Description <425|Prep Wp WaterL"rb Test{ 92 | C
P} YL % kPa | kPa
TPOY 0.50 -IB Silty gravelly SAND 20 425p |Sieve pH = 8.0
0.50 33 KP Particle Size analysis
505 (2:1) = 0.15¢/L
Passing 2mm = B8%
™01 0.50 -|p Silty gravelly SAND 15
0.60 :
TPO1 1.20 -|D Sandy slightly gravelly . 18
1.60 CLAY
TP 3.40 |w P = 8.5
. $03 Mater = 0.25g/1
TPO2 1.00 -~|B SAND and GRAVEL 58 425a iSTeve MCV
1.10 10 33 23 Particle Size analysis
P02 1.00 SAND and GRAVEL 29
P2 2.00 -|B SAND and GRAVEL MCV
2.20
tPOZ | 3.20 -|B Sandy GRAVEL 43 | 425p[sieve| o pH = 8.2
3.40 9 |w &@ Particle Size analysis
‘ \\Q‘ $03 (2:1) = 0.85g/1
O{\A\é\ Passing 2mm = 44%
& 4°
TPO3 0.60 -|B Very gravel ly SAND &4 S%@u Sieve MCv
0.80 (\Q ) NP Particle Size analysis
dé\\o\&‘é
P03 | 0.60 <[p  |Very gravelly sawp \o?%xo 12
0.80 S
R
. «©
TPO3 | 1.80 -1B  |silty sandy GRAVEIG?\’\\O 56 | 4254 [sieve MCV
2.00 & 31 |w M= 7.7
© Particle Size analysis
$03 (2:1) = 0.299/1
Passing 2mm = 33%
TPO4 | 0.50 -|B Silty sandy GRAVEL 55 | 425p[sieve Hev
0.60 26 NP Particle Size analysis
TPO4 0.50 -|D Silty sandy GRAVEL 2.8
0.40
TPO4 3.90 -|B Clayey very gravelly SAND |85 425z [Sieve PR = 8.3
4,10 10 22 12 Particle Size analysis
503 (2:1) = D.34g/1
Passing 2mm = 83%
TPO4 3.90 -|D Clayey very gravelly SAND 29
4.10
Remarks
Form 10/
_ Project : Coniract
Laboratory - Results Summary dublin waste to energy KD3116x
y— T . Sheet
GEOTECH .
el

»
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Samples Classification Strength Other Tests
Hole | Depth | Type | Description <|425 P ::P wp WatequTba Test| %3 | €
P L % o'm kPa | kPa
P05 0.70 -|B Black mottied grey sandy &0 425 {Sieve pH = 8.2
0.80 gravelly CLAY 13 34 21 Particte Size analysis
03 (2:1) = D0.42g/1
Passing 2mm = 50%
TPOS 8.70 -(D Black mottied grey sandy 21
: 0.80 gravelly CLAY
TPOS 2.80 -|8 Clayey sandy GRAVEL Particle $ize analysis
3.00
TPOS 0.80 -IB Clayey sandy GRAVEL 41 425 |Sieve Hey
1.00 7 33 26 pH = 7.7
Particle Size analysis
S03 (2:1) = T414.88a/1
g Passing 2mm = 31%
i
3‘ TPOS | 0.80 -|D Clayey sandy GRAVEL 17
P 1.00
TPO6 | 3.50 -|8 Sandy slightly gravelly pH = 8.4
3.70 CLAY . Particle Size analysis
& $03 (2:1) = 0.28g/1
\@\) Passing 2mm = 96%
J)
P07 | 0.70 -{D slightly sandy gravelly O&éﬁ\
0. CLAY \
80 LA {05}?\ Q§>
) 9\3‘
TPO7 2.80 -|p Clayey sandy GRAVEL (\Q 24
O &
3.00 S $(\
K10
S
TPO7 | 2.80 -{B Clayey sandy GRAVEL <P Q\\\\ {p=7.8
3.00 s\;,o ' Particle Size analysis
@é\o $03 (2:1) = 1.74g/1
'\ Passing 2mm = 37%
c®
TRO7 | 3.40 -iB Silightly clayey sandy 27 425 {Sieve Particle Size analysis
4.00 GRAVEL 7 37 30
P8 0.80 -|B Slightly clayey sandy | CBR
1.00 . | GRAVEL
P8 1.80 -{B Slightly clayey sandy pH = B.0
2.00 GRAVEL ’ Particle Size analysis
| 503 (2:1) = 0.35g/1
Passing 2mm = 483%
Sample unsuitable for PI
TP8 1.80 -{D Slightly clayey sandy
2.00 GRAVEL 20
Remarks
Form 10/2
' Project ‘ Contract
Laboratory - Results Summary dublin waste to energy ' KD3116x
- = : Sheet
GEQTECH
e o
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Samples Classification Strength Other Tests
Hole |Depth | Type | Desciiption <I425 Pvr:p wp WaterL:b 3 Test| 93 | €
P L % Mg/m KPa | kPa
™8 | 4.00 |B Slightly clayey sandy ph = 7.8
GRAVEL Particle $ize analysis
S03 (2:1) = 0.39g/1
- Passing 2mm = 53%
TPE £.00 ib Slightly clayey sandy 22
GRAVEL
™9 0.70 -jp slightly clayey sandy 10
0.90 GRAVEL .
TF9 1.70 -jB slightly clayey sandy 425 |Sieve MCV
1.80 GRAVEL 11 |33 |z pH = 8.0
Particle Size analysis
S03 (2:1) = 0.464/1
Passing 2mm = 52%
TPe 2.80 -|B Slightly sandy gravelly pH = 8.2
3.10 CLAY Particle Size analysis
03 (2:1) = 0.30g/1
Passing 2mm = &0%
1 Qg '
&
2
58
F4S
G
SN
&
O &
IR
g
S
R
O
&
&
Remarks
Form 10y
Project Coniract
Laboratory - Results Summary dubt in waste to energy KD3116x
y = Sheet
GEOTECH
e
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' : Sieve Sizes
pm
63 150 300 600 1.182 5 10 20 375 75
100 : b ‘ Tt 100
/
90 90
80 / 80
70 £ 7
5 // °
C
= 60 . ' 60
o /]
2 so ' : pd 50
g =
s |/
40
E |~ 40
o
30 = 30
20 — — = 20
I '
! 10 4 10
| 0 e 0
0.6002 . 0.002 0.02 ' 02 @* 2.0 20 200
(§)
Particle Size (mn)s"
AT
Clay . Sh < Sand Gravek .. | Cobbles
Fine |Medi|.tm lCoarse F‘u}eQ\)@ﬁedium ICOarse Fing lMecﬁum ICoarse
RN \é\,
\\ '\Q
Particle Size % Rassing Parbcle Size % Passing
90 mn (\@0 50 2 mn 3
75 i P %0 1.18 mm 27
63 mm 83 600 pm 23
50 mm 7% 425 pm 22
37.5 m & 300 gm 20
28 m 65 212 am 19
20 mm 59 150 pm 16
14 mm 52 75 pm 9
| 10 mm 49 &3 gm 8
6.3 mn &4
5 mm 40
3.35 mn 36
Hole Description
} BH1 slightly silty very sandy GRAVEL
| Depth
| 0.50 -1.00
; Type
B
5 Test Performed Uniformity Coefficient = 256
|__Wet '
Form 25/4
. . Project _ Contract -
Laboratory - Particle Size Plot dublin waste to energy KD3116x
e Sheet
w
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Sieve Sizes
um
63 150 300 600 118 2 5 .10 20 375 75
100 ' L 1 i Lt 100
Q0 / a0
: /
80 / 80
L 70 — 70
L5}
L
e 60 7 60
o]
E" S0 /‘ 50
o
o 40 / 40
hud /
[
A 3 _ 30
. 20 ) L _ 20
L
10
I 0
o aii ry ‘E; . 0
0.0002 0.002 0.02 0.2 §® 20 20 200
Particle Size"(rim)
£ O :
Clay Sitt N .
Q" Band . . o Giravel Cobbles
Fine [Macﬁl.:m !CoarseA ?jn@w |Medium |Coarse Fine IMedium |Coa:se
S~
S
SN
SN
<
Particle Size @46\ % Passing Particle Size % Passing
28 ym S 100 212 pm )
20m O 98 150 gm 5
" 14 mm 89 75 pm 3
10 mm 76 63 pm 2
P 6.3 mn 61
5 mm 52
3.35 mn 41
! 2 30
’ 1.18 mm 20
600 gm 1
‘ 425 pm 9
| Hole Description
BH1 Sandy GRAVEL
Depth
3.60_-4.00
; Test Performed . Uniformity Coefficient = 13
| __Wet :
I Form 25/4
. . . Project _ Contract
Laboratory - Particle Size Plot | dublin waste to energy KD3116x
e o Sheet
GEQIECH
e ol
EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
150 300 600 1.18 2 E 10 20 375 75
100 ' 1 1 L 100
7
80 90
80 80
70 70
: /
iz &0 60
> //
g 50 ’ 50
S Y
o 40 D 40
2 %
a3 3o
L]
(L1~
20 mEcai 20
10 10
RS
0 % 0
0.0002 0.002 0.02 02 & 20 20 200
. . S
Particle Size Q&@%ﬁp
G
Clay Sitt K Sand Gravel Cobbles
Fine |Medurn lCoarse Fw&\medium ,Coarse Fine IMediurn [Coelse
N
&
S5
O
ch@
Particle Size % Passing Pariicle Size % Passing
75 mm O&YJ 100 1.18 mm 3
63 mm 93 400 gm 20
50 mm 86 425 pm 1B
37.5 om 83 300 am 18
28 m 74 212 m 16
20 mn 70 150 gm 15
14 wm 59 75 um 15
10 mm 59 63 am 14
6.3 m 33
5 mm 35
3.35 mn 30
2 mm 26
Hole Description
BH1 Slightly clayey sandy GRAVEL
Depth
6.00 -6.50
Type
B
Test Performed Uniformity Coefficient not applicable.
Bry
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy Kp3116x
GEOTECH
B, ol
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Sieve Sizes
pm
150 300 600 1.18 2 5 .10 20 375 75
100 NETEAeS . Tt Lt 100
90 SS=munl a0
80 80
J
. 70 70
Q
=
.-i 60 . ) 60
g 50 7 50
S
s 40 40
|
D
o 3p . 30
20 ' 20
10 - 10
.
0 0
0.0002 0.002 0.02 02 O@@ 20 20 200
, NP
Particle Siz8 '(fim)
AN
Clay Sit &Y sang Gravel Cobbles
Fine IMedium 'Coarsg,(\w |D_&edium ICoarse Fina |Medium ICoarse
P
N
<<é \\\\%
R
Particle Size <’ % Passing Particle Size % Passing
Bm S 100 212 gm 9
20m 99 150 gm a8
14 mm o 75 gm 85
10 mm 98 63 gm 75
6.3 mu o7
5 mm 95
3.35 mm 95
2 mm 94
1.18 m 9%
600 gm 93
425 pm 92
300 pm 2 |
Hole Description g
BH1 slightly sandy CLAY
Depth
18.00-18.44
Type
__B .
Test Performed Uniformity Coefficient not applicable,
[__Wet
. Form 26/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy KD3116x
pr— - Sheet
w"
EPA Export 25-07-2013:19:24:15



Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 75
100 Lo i . | 100
90 — 80
. f
80 - f 80
L 70 - l 70
Q
. (=
; o 60 60
g, '
' o 30 ! 50
s
S 40 40
5 7
o 3 30
/
A
20 20
i /
10 Lt 10
L]
0 1] — - 0
0.0002 ‘ 0.002 0.02 0.2 §® 20 20 200
. - S
Particle Size &
()
: - F
Clay Siit & $and Gravel Cobbles
Fine IMed'm |Goarse FI'R\Q.{ \med'mm |Coarse Fine |Medi|.tm ICoarsa
&
RO
&\Q\\Q
O K
Q(o@
Particle Size % Passing Particle Size % Passing
75 mm 0&30 100 1.18 m 4
63 mm y 85 600 pm 3
, 50 ‘mm 53 425 pm 3
37.5 mm 35 300 am 2
: 28 mu 30 212 pm 2
20 mm 23 150 gm 2
14 om 18 75 gm 1
10 15 '
6.3 mm "
5 mm. 9
335 m 7
2 mm 5
{ Hole Description
f BH2 GRAVEL
Depth
0.50 -1.00
Type
B .
Test Performed Uniformity Coefficient = 9.4
Dry
i ‘ . Form 25/4
CT . ) Project Contract
Laboratory - Particle Size Plot dublin waste to energy KD3116x
pe— - Sheet
GEQTECH
S
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' Sieve Sizes
pm
150 300 600 1.18 2 5 10 20 375 75
100 1 1 1 1 100
90 |— . 20
' Z]
80 ] // 80
| s . .
e 60 HH 60
g, 1
g so — 50
| '/
j g:; 40 ¥ 40
|
e 5 ' 30
0 :
/ .
20 u 20
/.-ﬂ"
10 10
0 o
0.0002 0.002 0.02 02 & 20 20 200
S
Particle Size"\(nir)
i - 5O
Clay Sit & sand Gravel Cobbles
SR
Fine | Medium |Coarse . Eiis [Medium | Goarse | Fine { Medium [Coarse
&
RO
NN\
<<Q& \\\\%
N
Particle Size ‘6\ % Passing Particle Sze % Passing
63 mm & 100 600 pm 54
o somm © 98 425 pm 51
o 37.5 mn 93 300 pm 49 .
| 28 am 88 212 pum 46
20 m 84 150 pm 4
14 mn ) 75 pm 41
10 mm 78 63 um 40
6.3 om el 51 gm 35
; 5 mm 70 26 pm 32
; 3.35 mn 66 1% gm 27
2 mm 62
1.18 mm 58
i
Hole Description
BHZ stightly sandy gravelly CLAY
Depth
‘ 1,50 -2.00
Type
B
Test Performed Uniformity Coefficient not applicable.
|__Het
. | Project Contract
Laboratory - Paticle Size Plot dublin waste to energy . KD3116x
- - Sheet
GEQIECH
g

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 715
100 ! 1 1 Lt 100
80 =TT 90
80 80
L 70 70
@«
| =
T &0 50
>
8 50 50
& l
1.0. 40 ' A0
]
o 30 30
20 20
10 / 10
=
o0 = 0
0.0002 0.002 c.02 0.2 §® 20 20 200
Particle Size (n@};@
K
Ciay sit <& gind Grave! Cobbles
Fine | Medium [Coarse | Fineg ", {Medium {Coarse | Fine | Medium lcoarse
S
S
(;OQ
Particle Size % Passing Particle Size % Passing
&3 mm <& 100 300 m 85
50 mm Y e 212 pm 8
28 mm o4 150 gm 3
20 mm 93 75 agm 12
10 mm o3 63 rm 9
6.3 mm §2
5mm 92
3.35 mm 91
2 mm 90
1.18 wn a8
600 gm a7
425 um 86
Hole Description
BHZ Slightly clayey gravelly SAND
Depth
4.00 -4.50
Type
| __B
Test Periommed Uniformity Coefficient = 2.8
Wet
Form 25/4
. | : Project Contract
Laboratory - Paticle Size Plot dublin waste to energy Kb3116x
P - Sheet
GEQTECH
e __d

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
83 150 300 800 118 2 5 10 20 35 75
100 . i ' L. L 100
a0 {1 30
80 A 80
70 70
5 -,
£ /
> /'f
= v
o 40 ' 40
ol 2
1]
o 3p X 30
L1
20 ] 20
i
',h"
10 i 10
e
0 > 0
0.0002 0.002 0.02 02 & 20 20 200
. i . \\
Particle iz {fim)
A
O~
Clay Sit & Sand - Gravel Cobbles
Fine IMeriurn [Goaxse§ IMecﬁum |Goarse Fine IM ium ICoarse
é, \
S
NN\
S
. N
Patticle Size _|° % Passing Particle Size % Passing
50 mm Qo&” 100 425 pm 2
37.5 mn 80 360 gm 2
28 mm 77 212 gm 19
20 mm s 150 gm 16
14 m 61 75 gm 12
10 57 63 gm 9
6.3 mm 50
5 mn &7
3.35 mn 40
2 mm 34
1.8 mm 30
600 gm 26
Hole Description
BH3A Clayey very sandy GRAVEL
Depth
0,50 -1.00
Type
8
Test Performed Uniformity Coefficient = 195
_Dry
Form 25/4
. L Project Contract
Laboratory - Particie Size Plot dublin waste to energy KD3116x
- o ' Sheet
GEQIECH
T

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 75
100 L L ) : 100
’/
. e’}
80 e 50
' /
20 15 80
| . 70 = 70
i c
: iz 80 // 60
4 /
| E’ 50 ’ 50
g T
: o 40 _ : 40
i |
! o ;
- & 3p 30
1 -
B
20} »a 20
P
10 . £ 10
L
0 LT d 0
‘ &
0.0002 0.002 0.02 0.2 &9 20 20 200
i . . FO)
! Particle Size (mﬁ\éﬁ\
Clay Sit & Sand Gravel Cobbles
i Fine IMetﬂum 'Coarse Fu@&‘{ﬁ\edm IGOEJ‘SE Fine fMedil._lm |Coarse
& O@“
SN
<<é \\\\%
K
i Particle Size % Passing Particle Size % Passing
! 50 mm <7 100 425 pm 72
37.5 m Ve 300 pm 7
28 mm 93 212 pm &9
P 20 mo 92 150 um 57
§ 1% mn 91 75 gm 43
! 10 rm %0 63 gm 41
i 6.3 mn 89 51 gm 28
5 om BO 27 um 2
3.35 mm 78 14 gm 13
2 mt 76
1.18 m 74
&00 pm 3
Hole Description ‘
BH3A slightly sandy slightly gravelily SILT
Depth -
3,60 -4.00
Type
B
Test Performed Uniformity Coefficient not applicable.
Het .
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy 031162
g - Sheet
GEOTECH :
“

EPA Export 25-07-2013:19:24:15




Sieve Sizes
[Ty
63 150 300 600 1.18 2 & 10 20 375 75
100 1 1 | L $ 100
(/
90 30
//
80 / 80
= /
& 60 / 60
ot i
E’ 50 T 50
£ L/
o 4 7 40
. A
B 7
o 30 r/ 30
//
20 A 20
i
4
10 i 10
_— &
0 1 o
0.0002 . 0.002 p.02 0.2 §® 20 20 200
. PR
Particle Sizé" {fim)
e
Clay : Siit S8 sawd Gravel Cobbles
Fine ]Meﬂ'zm'n ICc:arsa§ 4 _IMedmn |coarse Fine lMedlum |caa:se
& &
&°
<<Q* \\'\\0)
OOQ
Particle Size _|° % Passing Particle Size % Passing
90 mm Qo&v 100 2 mm 21
75 mm 9% 1.18 mm 13
&3 mm 94 600 am 7
56 m 57 425 pm 5
37.5 o 20 300 zm 3
28 mm ] 212 gm 2
20 mm 66 150 gm 1
14 m 58 75 um 1
10 mo 51 63 pm 1
6.2 mm 42
5 mm 37
3.35 mn 30
Hole Description
BH3A Very sardy GRAVEL
Depth
£.00 -6.45
Type
B
Test Performed Uniformity Coefficient = 18
| Wet :
Form 25/4
e Project _ Contract
Laboratory - Particle Size Plot dublin weste to energy KD3116x
m Sheet ’
S

EPA Export 25-07-2013:19:24:15




| Sieve Sizes
um
63 150 300 600 1.18 2 5 10 20 375 75
100 . 1 1 i 'H 100
80 80
20 B8O
rod
L 70 // 70
L]
L /
o &0 60
@ i /
; E S0 ] / 50
i )
: 2 40 : . £ 40
[ bul e
| ] I’f
I e 30 — 30
; 20 U et 20
i
: 10 10
0 A o
0.0002 0.002 0.02 0.2 @* 20 20 200
(§)
Particle Size (mmjs"
Clay Sit S Snd - Gravel Cobbles
Fine | Medium |[Coarse H@Q\f\ﬁed'mm |coarse | Fine | Medium Jcoarse
N &
& &
S
Particie Size % Bassing Partile Size % Passing
99 mn & 100 2 mm 29
75 o R 1.18 mm 27
&3 mm Yt 600 pm 25
S0 mm s 425 pm 24
37.5 mn 72 300 pm 3
28 mm &8 212 pm 22
20 59 150 gm 21
1% om 46 75 m 19
19 mo 39 63 pm 18
6.3 35
5 mm 33
3.35 m 33
Hole Description
BH4 Clayey sandy GRAVEL
Depth
0.50 -1.00
Type
| B
Test Performed Uni formity Coefficient not applicable,
ory
: ) Form 25/4
. . Project {Contract
Laboratory - Particle Size Piot dublin waste to energy KD3116x
e ) Sheet
GEOTECH
. .

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
63 150 300 600 1.18 2 § 10 20 375
100 1 L L L 100
90 / 90
80 BC
L 70 1 70
Q
| =t
T 60 i/ 80
>
5 50 ~ 50
c /
@ 40 40
2 e
(] »
e 3p 5 30
L]
20 T ,/ 20
10 10
0 0
0.0002 0.002 0.02 02 @* 20 20 200
S
Particle Size"{sirn)
5 KX
Clay Sit & & sand Gravel Cobbles
Fine | Medium | JFi68  |Medium |Coarse | Fine [ Medium |coarse
P&
&
N
<<Q* \\'\\0)
N
Particle Size \5\ % Passing Particle Size % Passing
Bm & 100 212 gm 24
20m © 100 150 am 21
14 mm 99 75 im 17
10 mn 8% 83 pm 17
6.3 tm 72
5 mm 62
3.35 mm 50
2 mm 40
1.18 mm 35
600 pm 30
425 pgm 28
300 pgm 26
Hole Description
BHSG Clayey very sardy GRAVEL
Depth _
4.00 -4.50
Type
B i
Test Performed Uniformity Coefficient not applicable.
pry
Form 2574
. . Project Contract
Laboratory - Particle Size Plot i dublin waste to energy k3116
Sheet
GEOTECH
—

EPA Export 25-07-2013:19:24:15




. Sieve Sizes
; um
63 50 500 600 1.18 2 5 10 20 375 75
100 1 . 1 1 100
50 . 90
80 — 80
A
| B 70 7 70
c 1/
T 60 - V4 €0
@ 7 ;
_?_:’ 50 ~ 50
£ - b - /
2 40 ¥ 40
| ..
a A
30 T 30
e
20 = 20
10 L : 10
o & o
0.0002 . 0.002 0.02 02 Q@\‘io 20 200
S
| Particle Size (nol\mlqg*\
3 o O
Clay Sit Tsdnd Gravel Cobbles
Fine |Mecﬁm1 |cca:se F‘mg&ﬂ&&ﬁum |Goarse Fine fMed’m lCoarse
O O
o’
N
O Q&
<<€g
Particle Size % Rassing Particie Size % Passing
75 m {\osé‘ 100 600 gm 17
63 mn & 1 425 pm 15
37.5 mn &5 300 am 13
28 m é1 212 am 12
20 mm 54 150 gm 10
14 mm &5 7 gm 8
10 mm 41 63 pm 6
6.3 om 3%
5 mm 30
3.35 am 27
2 m 23
1.18 m 21
Hole Description
BHS Clayey sandy GRAVEL
Depth
0.00 -5.50
Type
B
Test Performed Uniformity Coefficient = 187
Dry
Formn 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy KD3116x
e = . : Sheet
GEQTECH
w

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
83 150 300 600 1.18 2 5 10 20 375 75
100 1 ! : 1 100
90 , 90
80 [ 80
: / .
g
70 A 70
= 4
Z e &0
L
g 1
g so0 B S0
I i
@ 40 a 40
o —
o 30 I 50
»
|~
2 o
0 = 20
10 - 10
(1] < o
0.0002 0.002 0.02 02 & 20 20 200
&
Particle Siz
e
Clay Sit S sand Gravel Cobbies
Fine IMedlwn |coarse m@\\> |Med'mm |Goa:se Fine lMedium |00arse
X @
s
N
<<Q* \\'\\0)
S
Particle Size {5 % Passing Particle Size % Passing
90 mm & 100 2 m 35
sm 83 1.18 m 30
63 mm B4 600 pm 24
S50 om ™ 425 pm 21
37.5 m Th 300 pm 19
28 mm 71 212 pm 1%
20 M &5 150 pm 12
14 mm 58 75 um 9
10 mm 52 63 pm 8
5.3 mm 46
5 mm Ldy
3.35 mm 40
Hole Description
BHS Clayey sandy GRAVEL
Depth
0.50 _-1.00
Type
8
Test Performed Uniformity Coefficient = 164
Wet
Fonm 25/4
i . Project Contract
Laboratory - Particle Size Plot - dublin waste to energy KD3116x
e = Sheet
GEQTECH :
——

EPA Export 25-07-2013:19:24:15




|
| Sieve Sizes
| pm mm
150 300 600 1.8 2 § 10 20 375 75
100 . L — 100
r.
90 / 90
80 : / 80
o
L. 70 70
o]
c 3
o &0 ), o]
g ' 4
8 50 ' / sq
< /
o 40 40
2 ]
] : 7 _
o 30 = 30
1
4 20
20 !
]
10 // 10
J’ D
o ! 0
0.0002 0.002 0.02 0.2 &\‘B_o 20 200
o
Particle Size (m N
i)
Clay Silt = Gravel Cobbles
Fine |Medimn |00arse Fine Q\\}mm l(:oarse Fine [Medlwn ICc:arse
- O
& @ﬁ\é
KO
S8
N
Particle Size % Pagsing Particle Size % Passing
50 mm (\@0 100 425 gm 24
37.5 mm S 300 pm 19
28 mn 99 212 pm 15
20 mm 97 150 pm 9
14 mmn &9 75 pm 4
10 mn K 63 pm 2
6.3 mm &3
| 5 tm 58
| 3.35 mn 48
2 mm 39
1.18 mm 34
&00 pm 28
Hole Description
BHS Sandy GRAVEL
Depth
5.50 -5.95
| Type
| B
Test Performed Uni formity Coefficient = 35
L__Wet
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin Waste to energy KD3116x
e " |sSheet
GEQTECH
""

EPA Export 25-07-2013:19:24:15



Sieve Sizes
ym
63 150 300 600 1.18 2 5. 10 20 375 75
100 3 L l Tt too
30 /// e
20 woat 80
1
. 70 ) 70
©
£ /
i &0 7 &0
o /
3 50 7 50
5 /
S 40 40
e
[
o 30 ] 30
20 20
10 i 10
o o o
0.0002 0.002 0.02 02 & 20 20 200
o
Particle Size fmm)
Size, )
Clay sit & sand Gravel . |Cobbles
Fine |Medium |Coarse $EAS  Medium {Goarse | Fine | Medium {Coarse
>
S
(&
EX
Particle Size &% Passing Particle Size % Passing
&3 mm (\éé‘ 100 600 pm 7%
S0m (P 98 425 pm [
7.5 m 97 300 pm 75
28 mm or 212 pm 3
20 mm 9% 150 pm 53
14 mn 95 75 @ 20
10 mm 94 &3 pm &
6.3 mn 92
5 mm N
335 m 89
2 mm &7
1.18 mm 83
Hole Description
TP01 Silty gravelly SAND
Depth
0.50 -0.40
Type
B Y
Test Performed Uniformity Coefficient = 2.6
Het
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy : KD3136x
- Sheat
GEOIECH
-

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 75
100 L 1 : 100
/]
90 va 90
80 // B0
L 70 / 70
-]
z »
iC &0 60
/
3, 4
g 50 —F 50
c -
P
E 40 1= 40
2] Pz
o 3p - 10
' 4
e 20 / 20
10 ,/ : - 10
0 A] i o
0.0002 0.002 0.02 0.2 & 20 20 200
&
Particle Size 3
o) &
Clay sit Fadnd Gravel  |Cobbles
Fine IMecIium ICoarse an\Q\\’Jﬂ%d'm iCOarse Fine ’Medium lCoa:se
! RO
NS
N
) .
Particle Stze % Passing Particle Size % Passing
50 mm (\éé‘ 100 425 pm 29
37.5 m @ 99 300 pm 24
28 mm 91 212 gm 15
20 mm a7 150 um 4
% mm 76 - 75 am 3
10 mm B 4 &3 pm 1
6.3 mm 58
5 mm 56
3 %m 50
2 m &4
1.18 mn 35
600 pm 32-
Hole Description
P02 SAND and GRAVEL
Depth
1.00 -1.18
Type
B
Test Performed Uniformity Coefficient = 41
Dry
Form 25/4
C : i Project Contract
: Laboratory = Particle Size Plot ) dublin waste to energy 031162
- Sheet
! GEQIECH
i N

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pr
‘ 83 150 300 600 1.8 2 5 10 20 375 75
100 L 1 L 100
.f/
80 v 90
80 i 80
L 70 // 70
]
|
L &0 60
g, A
_E S50 // 50
&
40 40
o
o« 30 30
/ :
H'/
20 v 20
L1
10 e 10
P
="
Pat R
0 4 0
0.0002 0.002 0.02 0.2 & 20 20 200
&
Particle Siz
foﬁm
Clay sit & sand Gravel Gobbles
Fine [Medium Icoarse‘\q}q@‘) |Med‘m {coarse | Fine |Medlum Icoarse
\\ '\Q
Particle Size |5 % Passing Particle Size % Passing
50 om & 100 425 pm 15
375 mm P 97 300 gm 12
28 mm 92 212 gm 9
20 87 150 pm 5
14 mm &9 75 pm 2
10 mn 50 63 pm 1
6.3 mm 48
5 mm 43
3.35 m 37
2 mm 30
1.18 mn 24
600 gm 18
Hole Description
TPO2 Sandy BRAVEL
Depth
3,20 -3.40
Type
8 —
Test Performed Uniformity Coefficient = 42
Dey
Form 25/4
. . Project Contract
Laboratory = Particle Size Plot dublin waste to energy KD3116x
P ' Sheet
GEOTECH
——

EPA Export 25-07-2013:19:24:15




I
Sieve Sizes
pm
; 63 150 300 600 1.18 2 5 10 20 375 75
i 100 L - : 1 L 100
90 4 50
. Vi
BO 4 80
d
r/ .
L 70 Bz 70
=
= 60 = 50
@ LA
m o
8 50 T - 50
c 4
D 40 -
8 _ 1 40
3 /
2 3 i : 30
20 / 20
10 ’ : 10
| 0 - & : 0
0.0002 0.002 0.02 02 @ 20 20 200
i (§)
! Particle Size (@fﬁ)@
S
Clay Sit R Gravel Cobbles
Fine | Medium |Coarse FineQ dMedium |Coarse | Fine [Medium {Coarse
S
i KO
; Q\\ '\6)0
. <
Partidle Size - | % Bassing Particle Size % Passing
63 mn & 10 600 gm 52
50 mm @ 95 425 gm 49
37.5 mm 82 300 gm 41
28 m 87 212 pm 43
20 nm 82 150 pm 25
14 m 76 75 m 7
10 mm 73
6.3 mm 69
5 mm &7
3.35 mm &5
2 mm &1
_‘ 1.18 mm 56
Hole Description
TPO3 Very gravelly SAND
Depth
P 0.60 -0.80
' Type
8
: Test Performed Uniformity Coefficient = 22
Dry
Form 25/4
. . Project Contract
Laboratory - Particie Size Plot dublin waste to emergy XD3116x
- Sheet
GEOTECH
e,

EPA Export 25-07-2013:19:24:15




Sieve Sizes
gm
€3 150 300 600 1.18 2 5 10 20 375 75
100 1 1 L 7 100
80 [ 90
80 80
. 70 70
[1+]
[ =
L 60 / 60
o
g 7 50
: / )
40 a
5 [ i
o 30 wnl 30
/'/
20 T 20
L
10 10
0 . 0
0.0002 0.002 0.02 02 §® 20 20 200
Particle Si@*‘(ﬁ}l)
£ %9
: S
Clay Sit QLT sand Gravel Cobbles
Fine | Medium [Goarsew Medium {Coarse | Fine | Medium [Coarse
N
(§)
RS
Qé .\\0)
o@
Particle Size | O % Passing Particle Size % Passing
90 mm <& 81 1.18 mm EE
63 mm O ' &6 600 zm 22
50 mm 51 475 pm 21
37.5m 46 300 gm 1%
28 mm 39 212 pgm i
20 mo 38 150 gm 14
1% me 37 75 xm 1
10 mn 35
6.3 mm 32
5 mm E]
335 mm Fad
2 nm 27
Hole Description
1PO3 $ilty sandy GRAVEL
Depth
1.80 -2.00
Type
8
Test Performed Uniformity Coefficient not applicable.
Dry
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy - KD3116x
A—— Sheet
GEQTECH

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
: 63 150 300 600 1.18 2 § 10 20 375 75
| 100 } ] ! L 100
i y
] %0 90
j Ji
]
80 80
| /
. . 70 7 70
[
T 60 / 60
o _/
: g 50 50
i < 41
: 40 g
e ¥ 40
e o g
i @ 3 - 30
| P
[ I
20 —=t 20
| 10 10
o 2 .
H A\
b 0.0002 0.002 0.02 02 & 20 20 200
; 3
Particle Size (rgﬁ\zq?\
S
Clay Sit S sand Gravel Cotibles
W2
Fine |Medium [Coarse Fine X (Medium |Coarse | Fine | Medium fcoarse
Py
| S
| &
jj Particle Size % Bassing Particle Size % Passing
| 90 mm & 100 2m 27
: 75 mm 9,0 9% 1.18 mn 23
: & mn 92 600 gm 19
P 50 mn 81 425 gm , 18
P ‘ 37.5 mm 72 300 gm 17
28 mm 85 212 pm 15
20 mm 56 150 gm 13
1% mm 50 75 am 8
10 mm 45 63 pm 8
6.3 m 39
5 m 36
335 m 31
Hole Description
1P04 Silty sandy GRAVEL
. Pepth
; 0.50 -0.60
Type
B
Test Performed Uniformity Coefficient = 237
Wet
Form 25/4
. . Project Contract
Laboratory - Particle Size Piot dublin waste to energy . KD3116x
[ - Shos
; e

EPA Export 25-07-2013:19:24:15




Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 75
100 ! i RS 100
Fi
80 : = 90
80 - 1] 80
. 70 // 70
| L1
o 80 — = 60
o
g 50 50
& /
2 40 T 40
T
< 30 / 30
/
20 ’ 20
10 r 10
0 L1l LGe 0
0.0002 0.002 0.02 02 \Qé 20 20 200
é\.
Particle Sizgs (i)
.ao £Q
Clay Sitt ‘909.0\@ Sand " Gravel Cobbles
Fine | Medium [Coarse | ¥na> |Medium [Coarse | Fine | Medim |Coarse
P
gZ
DN
<<Q& \\\\%
-v(\Q
Particle Size | % Passing Particle Size % Passing
50 mn & 100 - 300 am 5
37.5m O 89 212 56
20 m 87 150 gm 27
14 mm 85 75 #m 12
10 mo 84 63 um 7
6.3 mm 81
5 78
3.35 am Y&)
2 mm &8
1.18 mm &5
600 pm &
425 pm 61
Hole Description
TPO4 Clayey very gravetly SAND
Depth
3.90 -4.10
Type
B
Test Performed Uniformity Coefficient = 5.0
Dry
Form 25/4
. . Project Contract
Laboratory = Particle Size Plot I dublin waste to energy KD31i6x
e Sheet
GEOTECH
e .
EPA Export 25-07-2013:19:24:15



TES|

Bretby
Our Ref : EFS/033223 :

Your Ref: ' :
18 August 2003 TES Bretby
j PO Box 100
: gshbyRoad .
i urton-upon-Trent
i Mr A Garne o Staffords?‘tire
! Geotech Specialists Ltd DE1S O0XD
| g:g:?fzxggg Telephone: 01283 554400 e
| YT : Facsimile: 01283 554422
: County Cork E-mail: enquiries@tes-bretby.co.uk
Ireland

| Dear Mr Garne

SOILS ANALYSIS - Dublin Waste

Please find attached analytical results for the samples from the
above site.

An invoice for this work will. follow under separate cover.

If appropriate, samples covered by thiaﬁ%eport will be saved until
- approximately 17/09/03 when they willgﬁe discarded. Please call
01283 554403 for an extension of thig date.
Please be aware that from 1 Jan 2003 our policy for the retention
of paper based laboratory recgg%?gg;d analysis reports will be 3 year
<

. S . .
The work was carried out ini3gtordance with Mowlem Environmental
Sciences Group Standard T T and Conditions of Contract.

N
. 3 '\\0)
Please contact me if yoé@@equire any further information.
O
X
Yours sincerely g§
QO

<J *JauAvch\
J Hannah

Proiject Co-prdinator
01283-554403

A Mowlem plc business
Registered office: Mowlern plc White Lion Court Swan Street Islewarth Middlesex TW? 68N Registered in England no. 77628
www.mesg.co.uk

EPA Export 25-07-2013:19:24:15




ENCLOSURE E
GEOENVIRONMENTAL LABORATORYTE;T RESULTS
S

o
S -
<O
TES Report & & EFS/033223
TES Report EOA EFS/032527
&
TES Report ‘ ®&0§0 EFS/034319
TS
- ALControl Geochem Report QZOQ\\\ 03-B02557
S\
O
X
QOQ@Q
October 2003 | Report No. KD3116

Issue No. 2 . Enclosure E
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Sample Details Test Data
i . At 50% Stress NOTES
.| Hole | Deptt | Description Lo free | W | T Smn ks I s | Faiture Mode,
- | Dae % Time [Secamt lpgies [ Value o etc.)
- mm Mg/re® |Fadture { secs  [Mod. Elgane |Mpa | OFicAreon e,
MN/m?2
; BR8 [42.7- 155.2 114/08/03 0.3 | 2.67 295 37.5
i $3.00 BN Nat :
I
|
|
R4
R
&
S
&7
S
SR
S
S @
. (Q \.O
SRS
L
X
S\O
5
o
Remarks  Tests performed and reported in accordance with ISRM (1981). Applied stress Rate 0.5 to 1 MPafsec.
Al testing performed along core axis unless otherwise stated in the notes.
Moisture condition (w%) - A-air dry, S-saturated, N-nateral moisture content
Form 44/2
Uniaxial Compression | Project Contract
: Laboratory - g Surmmary Dublin Waste to Energy XB3116
- B o . Sheet
[‘;_) Soil Mechanics
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Penetration of Plunger mm.

Hole : TPB Test Type tUnscaked
Depth = 0.80 -1.00 Material Ret 20mm:9.1 %
Type : 8B Surcharge :13.6X9
Bulk Density £1.36 Mg/m3
Method : Remoulded 2.5kg Moisture Content :30 %
Dry Density :1.05 Mg/m3
Description
Slightly clayey sandy GRAVEL CBR Value at Penetration X
2.5an  5.0mm
fop 20
1 Btm 25
|
|
|
CBER Penetration/Force Plot PI'olectt:lubf.'in waste to energy Contract KD3116x
& Figure
e o
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Penetration of Plunger mm.

Hole : TPOS - Test Type sUnsoaked
Depth : 0.80 -1.00 Material Rer 20mm:19 X
Type : B surcharge £13.6Kg

Bulk Density :1.98 Mg/m3
Method t Undisturbed 2.5kg Moisture Content 321 %

Dry Density +1.64 Mg/m3
Description
Clayey sandy GRAVEL CBR Value at Penetration %
2.5mn 5.0mm

Top 1.6 2.3

Btm 2.2 3.1
£BR Penetration/Force Plot Project ;1 in waste to energy Contract KD3116x
GEOQTECH )
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Penetration of Plunger mm.
Hole : BHS Test Type tUnsoaked
Depth : 0.50 -1.00 Material Ret 20mm:z4.9 %
Type : B Surcharge :13.8¢g
Bulk Density 12.22 Mg/m3
Method : Remoulded 2.5kg Moisture Content :14 %
Dry Density :1.95 Mg/ud
Description
Clayey sandy GRAVEL CEBR Value at Penetration %
2.5mm  5.0mm
Top 1.0 0.9
Etm 0.8 0.7
‘: CER Pepetration/Force Plot Pl":'jeﬁtdv.zblin waste to energy Contract KD3116x
i
- . Figure N
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‘ Moisture Condiiion Value
Description Hole 69
. % retained on 20mm sieve 13 Slightly clayey sandy GRAVEL Depth 1.70 -1.80
l Type B
5 Remarks
e , _ : . Form 521
Project ' : Contract
_.‘ Labomory MOV dublin waste to energy . KD3116x
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Moisture Condition Value ’
Description Hola P0G
% retained on 20mm sieve 22 Clayey sandy GRAVEL Depth 0.80 -1.00
Type B
Remarks
Form 521
' Project Contract
Laboratory MoV dublin waste to eneragy KB3116x
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Moisture Condition Value

. Description Hole TPO4
% retained on 20mm sleve 53 Silty sandy GRAVEL Depth 0.50 -0.60
Type B
Remarks
Form 52/1
: Project Contract
f_. I.aboratory -MCV dublin waste to energy KD3116x
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' Moisture Condition Value

Deseription ' Hole P03

|
4! % retained on 20mm sieve 27 Silty sandy GRAVEL Depth 1.80 -2.00
j Type B
Remarks
) Form 52/1
Lab Project Contract
% oratory MCV dublin waste to energy KD3116x
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Moisture Condition Vaiue
Description Hole P03
% refzined on 20mm sieve very gravelly SAND Depth 0.60¢ -0.80
Type B
Remarks
) : Form 52/1
' Lal Project Contract
oratory MCV cubl in wWaste to energy XD3116x
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Moisture Condition Value
o Description Hole w2
% retained on 20mm sieve 32 SAND and GRAVEL Depth .00 -2.20
Type B
Remarks
Form 52/1
Laboratory -MCV Project Contract
dublin waste to energy KD3116x
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Moisture Condifien Value
Description Hole P02
% retained on 20mm sieve 22 SAND and GRAVEL Depth 1.00 -1.10
Type B
Remarks
_ Form 5211
Project Contract
atory -MCV
Labor Y c dublin waste to energy KD3116x
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Moisture Condition Value

Description Hole BH5

% retained on 20mm sleve 24 Clayey sandy GRAVEL Depth 0.00 -0.50
‘ Type B
Remarks
Form 521
Project Contract
] Laboratory MCV dublin waste to energy KD31156x -
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Moisture Condition Value
: Description Hole BHS
% retained on 20mm sieve Clayey sandy GRAVEL Depth 0.50 -1.00
Type B :
Remarks
Form 52/1
Project Contract
-M
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- - -
GEQTECH
"

EPA Export 25-07-2013:19:24:16




I
Number of Blows
1 2 3 4 E- § 7 3 ﬂ10 3 3 & -] 100
40 & 7 B9 2 ¥ 4 3 ‘30
!
®
: 35 20 .
| “
le -;“:3
: o
i | )
i .
, 2
| 5
. 30 i 10 F
- |
£
E I
§ 2 i 0
5 B
+= [ .
Q@
| =
o
o |
= |
20
5 | &
S NX %
| X
F o
N
| P X
15 ——d
X
| )
H I OK\Q\\(\\.
. G0
xOOQ
[ 9
,’\\
<
10 \ H——
|
-
- \_
i
! ]
: 0
3' 0 2 4 [ 8 10 12 14 16 18 20 22 24 26 28
- Moisture Condition Value
Description Hole BH3A
| % retained on 20rmm sieve 35 Clayey very sandy GRAVEL Depth 0.50 -1.00
: Type - B
Remarks
Form 52/1
Project Contract
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Moisture Condition Value
Description Hole BHZ
% retained on 20mm sieve 78 GRAVEL Depth 0,50 -1.00
Type B
Remarks
. Form 52/1
Laboratory -mCv Project . Contract '
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Moisture Condition Volue
Description — Hole BH1
% retained on 20mm sieve 41 slightly silty very sandy BRAVEL Depth 0.50 -1.00
‘ Type B
Remarks
Form 521
Project Contract
Laboratory MCV dublin waste to energy X03116x -
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Samples Earthworks
CBR | CBR | CEBR wi% ] 7 % ret
Hole |Depth | Type [ Description ‘.’rgs g:'fe Top |Base |Surch| b 3 ‘.:r':";‘g (opth | a1 A a| 201 |mcv
w¥% | w%h | kg. Mo/m <Nat>Mgh TMg!m ?n':’ﬁ'.s
BH1 0.50~i B slightly silty very sandy 2.12 | Mcy | 13 1.88 &1 8.0
1.00 GRAVEL '
BHiz |6.50-| 8 GRAVEL ' 2.33 | Mcy | 3.4 | 2.25 78 |55
1.00
gi3n | 0.50- | B Clayey very sandy GRAVEL 2.07 | mev |17 177 3B |83
1,00
BR4 | 0.50-|B Clayey sandy GRAVEL 1.0 0.8 |13 |14 |13.6|2.22 |2.5ke 1.95
1.00 2.22 | mov | 14 | 1.9 1 5.6
8HS [0.00-(B  {Clayey sandy GRAVEL 2.27 | wev | 3.7 | 2.19 2 | 8.6
0.50
P02 | 1.00-{ B |SAND and GRAVEL 1.94 { Moy |28 | 1.52 2 | 5.8
i 1.10
P2 | 2.00- |8 SAND and GRAVEL 1.96 | mev | 21 | 1.61 2 | 8.0
2.20
P03 | 0.60-| 8 Very gravelly SAND & |anjmev [ |18 7 14.1
0.80 O@e
- NS
TPO3 | 1.80-] & Silty sandy GRAVEL 000 2,11 | mov [ 18 [ 1.79 27 | 8.3
2.00 2N
S
S
; TPO4 | 0.50- | B Silty sandy GRAVEL ,.\0060 2.05 | mov |12 | 1.83 53 | 12.2
0.60 §&§°
s Oy
: P06 |0.80- | B lClayey sandy GRAVEL QOQA*\ 2.02 | mev [ 19 | 1.70 22 | 0.3
1.00 st
A
8 [0.80-| B [Stightly clayey sapdy 27 20 |37 130 |13.6}1.56 |2.5kg 1.05 )
1.00 GRAVEL
P9 [1.70-|8 siightiy clayey sandy 2.03 | Mev (18 | 1.72 13 | 8.5
- 1.80 GRAVEL
|
1 Remarks
B . Form 6/2
Compaction, CBR &| Project Contract
| Laboratory - MCV Summary dublin waste to energy KD3116x
— e
N GeoTeCH Sheet
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Sieve Sizes
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Pariicle Size {inf)
A
Clay sit & Ssand Gravel Cobbles
Fine medium ICoarSe ﬁ@\$]Mm Icoarse Fine IMedium ’Coarse
RN \é\,
\\ '\Q
)
Particle Size % Passing Particle Size % Passing
S0 m Q;é‘ 100 2 m T
75 mm P 90 1.18 mm 46
&3 mm 83 600 gm 42
50 mn 85 425 gm 40
37.5 mn 81 300 am 38
28 mm (L4 212 gm 35
20 mn 73 150 zm 34
1% &9 75 mm ' 32
10 om &5 63 am 31
6.3 m 59 36 pm F
5 mm 57 . 26 gm z
3.35 mm 53 19 pm 20
Hole Description
TP Slightly sandy gravelly cLaY
Depth
2.80 -3.10
Type
B
Test Performed Uniformity Coefficient not applicable.
prv
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy KD3116x
%-‘ . Sheet
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Particle Size {mns)’
. _ao gO\
Clay St & PSand Gravel Cobbies
Fine IMediun ICoarse E@@@b‘ Medium lcoarse Fine ]Mecﬁum ICoarse
RN \é\,
\\ '\Q
Particle Size % Passing Particle Size % Passing
63 wm cgé‘ 100 600 pm 29
50 mm c® 93 425 pm 26
37.5 m 92 300 gm 24
‘ 28 mm 85 212 gm 21
20 mm 80 150 pgm 19
! 14 mm 72 75 xm 1%
; 10 mm 64 63 gm 1
‘ 6.3 ma 54
5 mm 50
3.35 mm 45
2 mn 39
g 1.18 mn 34
Hole Description
| P9 slightly clayey sandy GRAVEL
: Depth
1.70 -1.80
Type
; B
! Test Performed Uniformity Coefficient not applicable.
Dry
Form 25/4
. . Project Contract ‘
Laboratory - Particle Size Plot dublin waste to energy KD3116x
== e
R
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Sieve Sizes
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&
Particle Size
S
Clay Silt & Ssand Gravel Cobbles
N
Fine IMediurn ICoarsa F@&%eﬁwn ICoarse Fine IMedll.ll’n ICoarsa
S
S@
RO
S
N
Particle Size % Fassing Particle Size % Passing
90 mm L5 100 2mm 37
75 mm § 95 1.18 om 28
63 om 95 400 um 20
58 mm -] 425 pm 16
37.5 m 95 300 mm 13
28 mn 9% 212 10
20 mm 93 150 am 7
1% mm 85 7= g 4
10 o s 63 pm 4
6.3 mn &3
5 mm 55
3.35 mm 45
Hole Description
P8 Slightly clayey sandy GRAVEL
Depth
4.00
Type
| ___B
Test Performed Uniformity Coefficient = 28
Dry
Form 25/4
. . Project Contract
Laboratory = Particle Size Plot dublin waste to energy KD3116x "
o — Sheet
“—
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n Sieve Sizes o
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! 100 ! 1 1 1 100
f
90 4 90
,,--‘
B0 // BO
L 70 ,/ 70
c T
ir 60 , 60
; o
g 50 50
i t 7
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O 3p 9 a 30
v
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10 ' 10
0 & 0
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Particie Size (M)
° §p
Clay Sit S Gravel Cobbles
Fine ]Medum ICoarse Eﬁ)ﬁlﬁedimnk:oarse Fne fMec&tmlCoalse
N &
O
N
<<é \\\\%
N
! Particle Size % Passing Particte Size % Passing
[
: 75 m 49 10 600 g 28
: 63 mn c® 9% 425 gm 24
37.5 m ‘ 83 300 am 20
28 mm 8 . 212 am 17
20 om 84 150 pm 15
14 mm 76 75 am 14
3 10 m 69 63 um 13
; 6.3 m 59
E 5 m 55
| 3.35 m 47
[ 2 mm &3
\ 1.18 mn 35
; Hole Description
P8 slightly clayey sandy GRAVEL
Depth
1.80 -2.00
Type
i |_ 8
; Test Performed uniformity Coefficient not applicable.
Dry
‘ ) . Form 25/4
L Project ‘ Contract
| . = .
L Laboratory - Particle Size Plot dublin waste to energy : KD3116x
T | &g ' Sheet
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Sieve Sizes
pm
63 150 300 600 1.18 2 5§ 10 2035 75
100 ) 4 1 Lt 100
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L 19 ,/ 70
£ v
ic &0 60
-4 /
g 50 — s0
| = "
2 40 " 40
L'
£ 3 4
30 —r 30
20 )4 20
-
1D — 10
o - & 0
0.0002 - 0.002 0.02 02 & 20 20 200
&
Particle Size
A
St & PSand Gravel Cobbles
Fine fMedium @sa F‘@g},@?ﬁedum IGoatse Fine lMedium ICOEISG
O
S®
KO
&S
L
Particle Stze %Passing Particle Size % Passing
63 mm 5‘\ 100 600 pm 12
50 mm QOQ as 425 pm "
37.5 mo T4 300 gm 9
28 mn (23 212 pm 8
20 mm 60 150 am 3
14 mm 49 75 pm 5
10 mo 43 63 pm 4
6.3 mn 3
5 mm 3
3.35 mm 27
2 m 21
1.18 mm 18
Hole Description
TPO7 Stightly clayey sandy GRAVEL
Depth
3.40 +4.00
Type
B
Test Performed Uniformity Coefficient = 53
pry
Form 25/4
. Project Contract
Laboratory - Particle Size Plot P adbin saste to energy KD3116x
& Sheet
A
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Sieve Sizes
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63 150 300 800 118 2 5 10 20 376 75
100 ) 1 1 1 100
90 : 80
BD 80
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= 60 - 80
D =
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5 w0 ki o
40 - 4
g A
e 30 Zat 30
20 T 20
-—-""'/
10 10
0 <+ 0
0.0002 0.002 0.02 02 s 20 20 200
&
Particle Size
(0@(\{@
Clay sit e Gravel Cobbles
Fine rMedium ICc:arse Eqﬁé}(&\‘iMedium |c>oalse Fine |Mediwn boarse
o S0
o &QpO&
N
<<Q* \\'\\0)
S
Particle Sze | _ % Passing Particle Size % Passing
| 90 mm 695\ 78 Zm 30
| 75 mm X 72 1.18 mm 26
‘ &3 mm 72 600 22
50 mm ) 425 pm 20
37.5 mm 60 300 gm 19
28 mm 57 212 gm 17
20 mm 54 150 pm 15
14 mm 43 75 am 12
10 mm 45 &3 pm 12
6.3 mm 41
5 mm 38
3.35 mm 35
Hole Description
TPOY Clayey sandy GRAVEL
Depth
2.80 -3.00 |
Type
Test Performed Uniformity Coefficient not applicable.
| wet
Form 25/4
. . Project Contract
L Laboratory - Particie Size Plot dublin waste to energy KD3116x
P . Sheet .
GEOTECH
g
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Sieve Sizes
pm
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100 | i : 7 L 100
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® /]
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&
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[ g
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| 5.
]
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1
20 < 20
Z
/] 10
10 —
0 1] % 0
0.0002 0.002 0.02 02 & 20 20 200
o
Particle Size
o
Clay St & SBand Gravel Cobbles
Fine | Medium {Coarse Fine &\ |Medium | Coarse_| Fine [ Medium |Coarse
&
KO
$5S
Particle Size. & Passing Particle Size % Passing
28 mn @‘ 100 212 ¢m &9
20 mm ® 93 150 am 81
14 mm 93 75 ym 43
10 rm | 63 um 36
6.3 mu 89 54 gm 24
5 mm 87 28 pm 18
3.35 m 85 15 pm 10
2 mm a2
1.18 mn a0
600 pm 78
425 pm 7
300 gm 76
Hole Description
TPDA sandy siightly gravelly CLAY
Depth
3.50 -3.70
Type
B
Test Performed Uniformity Coefficient not appticable.
pry
Form 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy KD3116x
e Sheet )
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s

EPA Export 25-07-2013:19:24:16




Sieve Sizes
m
63 150 300 600 1.18 2 5 10 20 375 75
100 1 L 1t 100
80 50
80 r 80
. 70 f 70
[+4]
= /
o 60 BO
>
g b
e 40 = 40
.
O
- 30 — 1 30
LT
20 — 20
=
10 { 10
&.
0 - 0
0.0002 0.002 0.02 o2 @e\ 20 20 200
Qo
Particle Size (fin 3
e O
Clay Sitt & Band Gravel Cobbles
%
Fine IMedimn |Ooarse < Medimn]Coarse Fina |Medium|00arse
S &
KO
NS
<<Q* \\\\0)
R
Particle Size % Passing Particle Size % Passing
75 mm 0&5\ 100 1.18 mm 28
63 mo o 90 600 gm 23
S0 mm 76 425 pm 21
37.5 mn 3 300 gm 1
28 om &1 212 gm 17
20 mm 55 150 pem 15
14 mm 50 75 pm 1
10 wo &7
6.3 mm 4
S am 39
3.35 mm 36
2 mm 3R
Hole Description
P06 Clayey sandy GRAVEL
Depth
0.80 -1.00
Type
B
Test Performed Uniformity Coefficient not applicable.
pry
Fomn 25/4
. . Project Contract
Laboratory - Particle Size Plot dublin waste to energy KD3116x
P = Sheet
GEOTECH
N
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Sieve Sizes
pm
B3 450 300 800 1.18 2 5 10 20 375 75
100 1 : L 100
90 ] 90
80 7 BO
L 70 % 70
0 .
L &0 : 60
L
% -
8 50 ‘ + s0
s %
3 40 : - 40
e
m .
o 30 -5 30
20 /’/ 20
10 ‘ 10
o 2 0
NS
0.0002 0.002 0.02 02 & 20 20 200
&
Particle Size M\\
: O S
Clay Sitt & SBand Gravel Cobbles
Fine IMediurn |Coa:se Fj(@(@fMedium |COarse Fine |Med|um ICOarse
| Foy S
\\ '\Q
| Parficle Size °@f"assing Particla Size % Passing
|
j 75 m <»§ 100 1.18 mm 31
. : 63 oN 85 600 pm 27
50 mm 82 425 pm 25
37.5 mm T4 300 am 24
28 m &6 212 pm 22
20 pm 65 150 gm 20
14 mm 58 75 qm 15
10 mm 23 63 pm . 13
6.3 mm 48
5 mm L4
3.35 m 39
2 mn 35
Hole Description
P05 Clayey sandy GRAVEL
Depth
|___2.B0 -3.00 |
Type
8
‘ Test Performed uniformity Coefficient not applicable.
j bry
Form 25)4
: . Project Contract
Laboratory - Particle Size Plot dublin waste to energy KD3116%
e - Sheet
x—-v Iﬂ__
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Sieve Sizes
pm
63 150 300 600 1.18 2 5 10 20 375 75
100 1 . — 100
//
50 ~ a0
g0 . . 80
o
. 70 A 70
Livg R
= 6o 60
| /
o 'y
g 50 + 50
[ = .
@ 40 == 40
§ Z]
| e 3p » /_/ 30
/}
20 = 20
- /
10 = - 10
0 i 0
0.0002 0.002 0.02 0.2 & 20 20 200
S
Particle Size Q@mg\\\
Lo AL;(\\
Clay St & Band Gravel Cobbles
Fine | Madium |[Coarse | Fird &){Medium | Coarse | Fine | Medium koarse
O
&S
RO
<S8
L
Particle Size % Passing Particle Size % Passing
37.5 m <>9<\ 100 300 gm 42
28 m X 98 212 pm 39
20 91 150 gm 35
14 mm 85 75 um 28
10 mm 81 63 am F]
6.3 m Th 41 pm 20
5 mm 71 30 um 18
3.35 mm & . 16 mm 16
| 2 mn &1
600 pm 48
| 425 an 45
| Hole Desctiption
TPOS ) Black mottled grey sandy gravelly CLAY
; Depth
,1 0.70 -0.80
Type
B
! Test Parformed Uniformity Coefficient not applicable.
% _Dry
Fomn 25/4
. . Project Contract
Laboratory - Particle Size Piot ) dublin waste to energy KD3116x
a - N . Sheet
GEOTECH ‘
g
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TEST REPORT
SOIL SAMPLE ANALYSIS

TES Report No. EFS/033223

Site: Dublin Waste

Geotech Specialists Ltd
Carewswood

Castlemartyr

County Cork

Ireland

The 7 samples described in this report were scheduled for analysis by
TES Bretby on Wednesday, 6 August 2003. The analysis was completed
by Monday, 18 August 2003. & '

NS

S
Tests marked as '‘not UKAS accredited’ and gﬁy opinions or
interpretations expressed herein are ogﬁs@de the scope of any
UKAS accreditation held by TES Bretbx;%ﬁboratories.
O
LS
The following tables are containegﬁiﬁgthis report:
N

{\
Table 1 Main Ana%§&§§ Results
Tables of TPH Qghtograms (5 Pages)
Table of Report\ es (1 Page)
$)
3

QOQ@Q
On behalf of .
TES Bretby : q'l\bww\o\[/\ : Date of Issue: 18/08/03
J Hannah Project Co-ordinator

Tests marked 'not UKAS accredited' in this report are not included
in the UKAS Accreditation Schedule for our laboratory.
TES Bretby accepts no responsibility for the sampling related to the above results TES Bretby =
. Report 03322 °
Control Page

TES Brethy, P.O. Box 100, Burton-on-rent, DE15 OXD Tel: 01283 554400 Fax: 01283 554422 Sheet 1/ 1

TES Bretby is a division of Mowlem Environmental Sciences Group Registered in England Number 77628
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with benzo(b)f
#uo—elutedmlndenoﬂza-cd)pyrene
BTEX analysis expressed as ug/kg As Received
Phenol HPLC resuits expressed as mg/kg As Received

Water analysis specific:
Results expressed as mg/l unless stated otherwise

Oit analysis specific:
Results expressed as mg/kg unless stated otherwise

S.6. expressed as glen’'@ 15°C

Filter amlys:s speclﬁc
Rau!tsexpressedas rngmﬂteruruessiatedoﬁwse

VOC analysis specific:
Explanatory notes for data flagging &
U = undetected above reporting limit &
J = concentration at instrument was below lowest lowest cali standard
E = concentration at instrument was above top standard

B= compoundwasdetededmmeﬂmdblanké? 1S

& \
Gas (Tedlar bag) analysis specific: NN
Results expressed as ug/ unless statg@‘o%ggr\b\mse

&
Air {Carbon tube) analysis s \00
R&euttsexpressedasugongégeg\ﬂ%sssmtedoﬂmme

Asbestos analysis speclﬁc.
CH denotes Chrysotile [j\\
CRdenoles Crocndolrteb(\
AM denctes Amosite ©
NADIS denotes No Asbestos Detected in Sampie
NBFO denotes No Bulk fibres Observed
T Trace
L Low {2-15%)
M Medium (15-50%) -
H High (>50%)

General notes:
A this analysis was sttbconfracted fo another laboratory
$ Within laboratory tolerances
$$ unable to analyse due to nature of sample
¥ Results for guidance only, possibie mtezferenoe
-& Blank corrected
. LS insufficient sample for analysis
Intf Unable io analyse dueto interferences
N.D Not determined
N.R Not recorded
N.Det Not detected
Req Analysis Requested, see attached sheets for results
" * denotes this result not UKAS accredited on this sample
b Raised detection limit due to nature of sample
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Our Ref : EFS/032527

Your Ref: ‘ . 4 . . .
9 July 2003 GwhechSpecuhsts Limited} TES Bretby
PO Box 100
’ 14 JUL 2003 Ashby Road
Burton-upon-Trent
Mr A Garne Staffordshire
Geotech Specialists Ltd - DE15 OXD
Carewswood '
Telephone: 01283 554400
Castlemartyxr ‘ Facsimile: 071283 554422
County Cork E-mail: enquiries@tes-bretby.co.uk
Ireland

Dear Mr Garne

SOILS ANALYSIS - Dublin Waste

Please find attached analytical results for the samples from the
above site.

An invoice for this work will follow under separate cover.

1f appropriate, samples covered by th%iéieport will be saved until
approximately 06/08/03 when they will‘be discarded. Please call

01283 554403 for an extension ofé@;@s date.

Please be aware that from 1 Jangggy 2003 our policy for the retentior
of paper based laboratory re%gf and analysis reports will be 3 yeax

. g . ,
The work was carried out kﬁ&ﬁécordance with Mowlem Environmental

Sciences Group Standard<$§§&s and Conditions of Contract.
L
Please contact me if yg&grequire any further information.

3
Yours sincerely c§59

q{JaNme\

J Hannah

Project Co-ordinator
01283-554403

A Mowdem plc business
Registared office: Mowlem plc White Lion Court Swan Strect tsleworth Middlesex TW? 6RN  Registered in England no. 77628
WA mesg.co.uk
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TEST REPORT
SOIL SAMPLE ANALYSIS UKRS

TESTING

TES Report No. EFS/032527

Site: Dublin Waste

Geotech Specialists Ltd
Carewswood

Castlemartyr

County Cork

Ireland

The 3 samples described in this report were scheduled for analysis by
TES Bretby on Wednesday, 25 June 2003. The analysis was completed
by Wednesday, 9 July 2003. &

NS

S

Tests marked as 'not UKAS accredited' and éﬁy opinions or
interpretations expressed herein are ouﬁaﬁde the scope of any
UKAS accreditation held by TES Bretbzg%ﬁboratories.

p: h

LS
The following tables are containegﬁiﬁgthis report:

SIS
Table 1 Main Ana¥§&§E Results

AN

Table of Report fes (1 Page)

S\
©)
3
&
QO
On behalf of vunihtx |
TES Bretby : <J ‘ Date of Issue: 09/07/03
J Hannah Project Co-ordinator :

Tests marked ‘not UKAS accredited! in this report arxe not included
in the UXAS Accreditation Schedule for our laboratory.
TES Bretby accepts no responsibility for the sampling related to the above results TES Bretby =
. Report 03252°
Control Page

TES Bretby, P.O. Box 100, Burton-on-trent, DE15 OXD Tel: 01283 554400 Faxx 01283 554422 Sheet 1/ 1

TES Bretby is a division of Mowlem Environmental Sciences Group Registered in England Number 77628
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23-cd)pyrene
BTEXana!ys:sexpr%sedasugn(gAsReceNed
Phenol HPLC results expressed as mg/kg As Received

Water analysis specific:
Results expressed as mgllunl&ss siated otherwise

Ollanalysisspeciﬁc. :
Results expressed as mg/ky unless stated otherwise

5.G. expressed as glem'@ 15°C

Flteramlysiss
R&uh‘?ﬁfémmﬁt&rmﬂmsﬁt&dm

VOC analysis specific: )
Explanamnotesfordataﬂaggmg \&52’
%,
ration at instrument was above tion standard
compound was detected in method

COMPOKiT b
Gas (Tediar bag) analysis specific: O*Q@&‘
R&sultsexpressedasugﬂumes{\é?a@’ﬂomemise

Alir {Carbon tube) analysis
Results expressed as u9<o‘n urﬁess slarled otherwise

Asbostosamtysisspecﬁc.
CH denotes
CR denctes Crocidoiite
AM denotes

NAD{S denctes No Asbestos Detected in Sample
NBFO denotes No Bulk fibres Obseryed

T Trace _

L Low (2-15%)

M Medium (15-50%) -

H High (>50%)

General notes: )
A this analysis was subcontracted to another laboratory
$ Within laboratory tolerances
$% unable to analyse due to nature of sample
¥ Results for guidance only, possible interference
- & Blank comrected
. LS insufficient sample for analysis
MUmbletnamlysedue to interferences
N.D Not determined
N.R Not recorded
N.Det Not detecled
Req Analysis Requested, see attached sheels for results
* denotes this resuit not UKAS accredited on this sample
$.Raised detection limit due to nature of sample
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TES)|

Our Ref : EFS/03431¢
Your Ref: 21964

31 QOctobexr 2003 TES Bretby
PO Box 100
. Ashby Road
. Burton-upon-Trent
Mr M Kelley oo Staffordshire
Geotech Specialists Ltd : DE15 0XD
g‘?‘fEWEll Upper Telephone: 01283 554400
L X Facsimile: 01283 554422
County Kildare T E-miail: enquiries@tes-bretby.co.uk
Eire _ .

Dear Mr Kelley

SOILS ANALYSIS - Dublin Waste

Please find attached analytical results for the samples from the
above site.

An invoice for this work will follow under separate cover.

If appropriate, samples covered by this rggbrt will be saved until
approximately 28/11/03 when they will bg§ﬁiscarded. Please call

01283 554403 for an extension of thig date.

Please be aware that from 1 Janua€§93ﬁ03 our policy for the retention
of paper based laboratory recorq§§§§ﬁ analysis reports will be 3 years

. . LSS . .
The work was carried out 1in %gﬁaidance with Mowlem Environmental

Sciences Group Standard Ter@£&§ﬁd Conditions of Contract.
. SN
Please contact me if you %g@hire any further information.

I3 \o
Yours sincerely 659
O

J Elstub
Project Co-ordinator
01283-554403

A Mowlem plc business
Registerad office: Mowlem plc White Lion Court Swan Street Isleworth Middlesex TW7 6RN  Registered in England no, 77628

www.mesg.co.uk
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TES

TEST REPORT
SOIL SAMPLE ANALYSIS | pyed

TESTING

TES Report No. EFS/034319

Site: Dublin Waste

Geotech Specialists Ltd
Hartwell Upper

Kill

County Kildare

Bire

The 2 samples described in this report were scheduled for analysis by
TES Bretby on Friday, 17 October 2003. The analysis was completed
by Friday, 31 October 2003. 2

NS

Tests marked as 'not UKAS accredited’ aq@éany opinions or
interpretations expressed herein Are o side the scope of any
. UKAS accreditation held by TES qu§%¥a aboratories.

The following tables are conta;gé%&in this report:
o (\é\

Table 1 Main Q§§$§51s Results
Table of TPH Chromatogram (1 Page)
Table of Repé%ﬁ Notes (1 Page)
O
X
&
QO
On behalf of
TES Bretby : ,/;;%§§§§;;:::’ ﬂffsfﬂﬂﬂ Date of Issue: 31/10/03
J Elstub Prdject Co-ordinator :

Tests marked 'not UKAS accredited' in this report are not included
in the UKAS Accreditation Schedule for our laboratory.

TES Bretby accepts no respongibility for the sampling related to the above results TES Bretby
’ ' Repoxrt 0343
- Control Pag

TES Bretby, P.0. Box 100, Burton-gn-trent, DE15 0XD Tel: 01283 554400 Faxx 01283 554422 Sheet

TES Breiby is a division of Mowlem Environmental Sciences Group Registered in England Number 77628
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Report Notes

Soil/Solid analysis specific:
Resulis expressed as mg/kg unless stated otherwise
S04 analysis not conducted in accordance with BS1377
Water Soluble Sulphate on 2:1 watersoil exdract
AR denotes analysis conducted on the As Received sample
# co-eluted with benzo(d}fiuoranthene
## co-eluied with indeno(123-cd)pyrene
BTEX analysis expressed as ug’kg As Received
Phenot HPLC results expressed as mg/kg As Received

Water analysis specific:
Results expressed as mg/l unless siated otherwise

Oil analysis specific:
Resuits expressed as mg/kg unless stated otherwise
S.G. expressed as glcm’@ 15°C

Filter analysis specific:
Resuits expressed as mg on-filter unless stated otherwise

VOC analysis specific: .

Explanatory notes for data flagging &
- U = undetected above reporting fimit &

J = concentration at instrument was below lowe tion standard
| E = concentration at instrument was above 18p « ration standard
i B = compound was detected in method @g@

- (S

Gas (Tedlar bag) analysis specific:° 5%

Results expressed as ug/ une@@“d otherwise

LI\

| Air (Carbon tube) analysis specific:
| Rsufesexpressedas@& unless stated otherwise
- Asbestos ana o -
o lysis spegfﬁc:
| CH denotes Chi
CR denotes ylolite
AM denotes Amosite
NADIS denotes No Asbestos Delected in Sample
: NEFD denotes Mo Bulk fibres Observed
| ' T Trace
L Low (2-15%)
M Medium (15-50%)
H High (>50%)

General notes:
A this analysis was subcontracted to ancther laboratory
$ Within laboratory tolerances
$$ unable to analyse due to nature of sample
¥ Results for guidance only, possible inferference
& Blank correcied
1.8 insufficient sample for analysis
Intf Unable to analyse due to interferences
N.D Not detetmined
N.R Not recorded
N.Det Not detected
Req Analysis Requested, see attached sheefs for results
* denotes this result not UKAS accredited on this sample
b Raised detection limit due fo nature of sample
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Cublin 11
Ireiand

Tel: +353(0) 18829803
Fax: + 353 (0} 1 8829895

q@ Alcontrol Laboratories (Dublin) 182 Rosemaurt Business Park,

CERTIFICATE OF ANALYSIS
Client: Geotech Specialists Lid
Castlomattyr Geotech Specialists Limited
Co.Cork
21 Apg 2003
Attention: Ronan Lynam T
Date: 15 August, 2003
Our Reference:  03-B02557
) &
Your Reference: DUBLIN WASTE KD3116 O@@*Q
. ‘ N
Location: . . c?ib <

A toral of 2 samples was received ﬁ'@éﬁn]ysm on Wednesday, 30 July 2003.
We are pleased rto enclose ourf%\ﬁo%port it was a pleasure o be of service to

you, and we Jook forward to our association.
conffolg\ﬁ

Og\,\\o

&

Signed

Site Manager

Compiled By n j ‘w |
Natalie Duncan

gb Igl.(l)mber DWS'J Akontrol Geochem
:09 on 1 Fage 1 of 3
Achntrol Geochem Irgland is 9 Uading Jivision of Alconirol UK Limited,
Registered Office: Templeborough House, Mit) Close, Rothernam 560 1BZ. Registered in Englend and Wales No, 2057291
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4. The Majority of analyses are run to an accuracy of 10%, but this may be
improved upon if legally defensible data is regaired .

3. A sub sample of all Samples received will be retaisiéd free of charge for two
months for soils and one month for waters (sample size Permitting), but mmay
then be discarded unless we are insu-nctgg e contrary . Once the initia]
period has expired, a storage charge wilf b applied for each month or
thereof until the client cancels the sau for sample storage, -

Q¢

6. With respect to turnaround, wg’))%!?always endeavour to meet client
requirements wherever possibie; but the turnaround times cannot be
absolutely guaranteed dne@)ébo’ many variables beyond our control,

' ¢

S\
7. Please note that we hke&ng responsibility for any test performed by sub-
contractor’s ( markedvith an asterisk ).

analysis requiring dry sampling will be undertaken .

9. NDP-Ne determination possible due to insufficient / unsuitable sample.
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SCIENTIFIC ANALYSIS LABORATORIES LTD.

) Medlock House,
New Elm Road,
Manchester M3 4JH

Telephone: 0161-827 1400
"Fax: 0161-827 1414

Job 37310E/Dioxins

Dioxin and Furan Analysis

For

&
ALcontrol Geo@hem Ireland

s
< Onit 18a
S

Rgggﬁlount Business Park,

<<o* *«\0) Ballycoolin, Dublin 11
@9&6\

&

ireland

Date of Sample Receipt: 31/07/03
Datels) of Sample Testing: 31/07/03 - 11/08/03
Date of Issue of Report: 11/08/03

RGPS DRSO Pige?h 30
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Job 37310E/Dioxins

Scientific Analysis Laboratories Ltd.

Certificate of Analysis

All analytical results contained within have been obtained in
accordance with the Laboratory's stanga‘%d operating procedures

contained in SAL SOP #1 S Q@
oﬁ?’@\o

\»\Q N
Any deviations from thesgy&t@ndard operating procedures are
described in the followfg@‘iext

&

Report written by.Q....l'..;.....);.)...Slgnaturefdate..@. “/ "3}@3
Laboratory Director

Q/Z ey
Report checked by..K ....... Q{nﬁ ignature/date / &

Director oo

Report 37310E/Dioxins Page 2 of 40
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Job 37310E/Dioxins

Scientific Analysis Laboratories Ltd.

Report Checking Form

N
"@é\)
Q
CHECK S SIGNED/DATE
N /
, S - /ﬁ'/a/ 07
CLIENT ID vs LAB ID CHE;@&?& C jj ............
2 .
S50 J
DETECTION LIMITS CHEGKED . @/ ..... Z{/f)
\ooQ\\ ' . :
Q -y
QUALITY CONTRQY DATA CHECKED %ff /f/éi’
O

/ -
SAMPLE NARRATIVES CHECKED @ ...... //f/&)

ID OF TARGET COMPOUNDS frressersaosans

TRACKING FORMS CHECKED

Report 37310E/Dioxins Page 3 of 40
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Sample Data Pack, JOB # 37310E

Table of Contents
Chapter.page number
1.5 Summary of Objectives
2.5  Sample data and results presentation
3.6  Toxic Equivalent Factors
4.7  Data Summary
5.8 ga;ﬁ)lf Number 37310E001, Your Reference "03-B02557-50004—AD1 TP9.(0.7-
6.13 §aimp)1e Number 37310002, Your Reference "03-B02557-50005-AD1 TP2.(1.0-
] m
7.18 Reagent Blank Narrative
8.23  Extraction and Clean Up Procedures P
9.23  Analyticat Procedures &
10.24 (a) GC Conditions for the Analysis 0&30;@
(b) Acquisition Systemn Used for Wi Q\\@Q\@taudard.
11.25 Mass Spectrometer Conditions a;g;%@humemﬂon Used
12.25 Compounds Present in the W Determination Standard.
13.26 Raw Data from the Wmdov@ﬁezermmauon Standard
Including Peak Idenuﬁcag%
14.27 Acquisition Systems Used for Sample Analysis.
15.29 Dioxin and Furan Calibratioﬁ Standards Preparation Certificate.
16.30 Initial Calibration Results Table (IC1707)
: 17.34 Continuing Calibration Check, 8th August 2003
18.36 Estimation of Method Detection Limits
| 19.37 GC Performance Check
‘ 20.38 GC Performance Check Data DB5-ms Column, 8th August 2003
21.39 Sample Log Sheet
22.40 SAL Authorised Signatories Register

Report 37310E/Dioxins Page 4 of 40
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1.5 Summary of Objectives

Two soil samples were analysed for the seventeen 2,3,7,8 containing chiorinated dibenzo-p-
dioxins and chlorinated dibenzofurans. The concentrations of total tetra- through
heptachlorinated dioxin and furan homologues were also determined.

Please note that the data reported here are based on the samples on a "dried and ground' basis.
Analysis and quantitation was performed at SAL via isotope dilution high resolution gas
chromatography/ high resolution mass spectrometry according to SAL SOP #1. Tests covered
by this report are within the scope of our UKAS accreditation.

The detection limits for these samples were between 0.2 and 0.4 ng/kg per congener,
depending upon the specific sample and congeners involved.

Raw data from calibration and sample analyses are archived indefinitely on magnetic tape.

2.5 Sample data and results presentation

This is a brief explanation of the way in which the results are presented for this sample. The
sample data pack commences with a sample narrative, this contains any comments upon the
data, or any peculiarities observed in the sample's pathway through the laboratory.

Following this is a data summary sheet, this contains the zesults obtained for the targeted 2378
containing congeners and the "totals" for other chloringted dioxin and furan isomers present in
the sample. & .

§)
SR
The next page consists of the recovery info for the isotope labelled standards relative to
the 13C6-1,2,3,4-TCDD standard added pqg?? injection. Any comments thought appropriate
will appear in the sample narrative. S
. i oy
Finally the sample tracking sheet is @;}gﬁled.
S
"Totals” Determinations jooQ\\

O
In the case of quantitation of iomers other than the 2378 containing ones the RRFs of the first
eluting 2378 isomer of the same degree of chlorination (or komologue group) are used.

Note that the current Toxic Equivalent Factors (TEFs) for the German BGA/UBA, US EPA
and European Community/NATO ( also known as i-TEF) are listed on the next page and are
used to produce a total Dioxin and Furan equivalent amount for all congeners.

Report 37310E/Dioxins Page 5 of 40
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3.6 Toxic Equivalent Factors

Dioxin 2,3,7,8-1somer TEF
BGA/UBA USEPA £c
| 2,3,7,8-TCOD 1.0 1.0 1.0
4 1,2,3,7,8-PeCOD 0.4 0.5 " 0.5
| 1,2,3,4,7,8-HxCOD 0.1 0.1 0.1
1,2,3,6,7,8-HxCDD 0.1 0.1 : 0.1
: 1,2,3,7,8,5-HxCDD 0.1 9.1 c.1
1,2,3,4,6,7,B-HpCbD 0.01 0.01 0.01
ocoD 0.001 0.6801 0.001
Total Dioxin Non-2,3,7,8-1somer
: Summed TCDD 0.01
j Summed PeCDD 0.01
i Surmed HxCDD 0.01
: Summed HpCOD 0.001
@\&9
Furan 2,3,7,8-1somer \\§
)
OQO\'§\
S\
- O~
2,3,7,8-TCDF 0.1 RS 0.1
1,2,3,7,8-PeCDf 6.1 Q& 0.05 0.05
2,3,4,7,8-PeCDF u.g‘,\\o @ o5 0.5
N
1,2,3,4,7,8-HxCOF ‘\gﬁ(\\ 0.1 0.1
1,2,3,6,7,8-HxCDF & g\;\?) 0.1 0.1
1,2,3,7,8,9-HXCOF $0.1 0.1 0.1
2,3,4,6,7,8-HxCOF RO R 0.1 0.1
1,2,3,4,6,7,8-HpCOF & 0.01 0.01 0.0
1,2,3,4,7,8,9-HpCOF P 0.01 0.01 0.01
OCDF 6.001 0.001 0.001
Total Furan Non-2,3,7,8-1somer
Stmmed TCDF 0.01
Summed PeCDF .01
Summed HxCDF 0.91
Summed HpCODF 0.00%

Please note that the USEPA TEFs now employed correspond exactly with those

promuigated by NATO/CCMS and the EC,

Report 37310E/Dioxins Page 6 of 40
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4.7 Data Summal_'y

The EC/NATO/CCMS/i-TE total toxic equivalent amounts for each of the samples are given in
the table below. Note that the results are reported in ng/kg for the soil samples.

SAL Reference Your Reference Amount ng/kg I-TE
37310E001 03-B02557-50004-AD1 2.2
. TP9 (0.7-0.9m)
37310E002 03-B02557-50005-AD1 19
TPZ(1.0-1.1m)
37310EBL Method Blank <0.5
.
' < ®°
&
NG
F3S
N
S
S
&
oA
<<O\ \\'\\0)
N
\O
Og\,\\o
&

* Report 37310E/Dioxins Page 7 of 40
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5.8 Sample Narrative, Sample Number 37310E001

Extraction/ Clean up :- No Comments.
Data Acquisition :- No Comments.

Data Analysis :- A number of the toxic PCDD/Fs were detected in thls sample together with
SOme non-toxic ones.

The internal standard recoveries are acceptable.

Report 37310E/Dioxins Page 8 of 40
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RESULTS SUMMARY REPORT  (Sally Version 6.7)

37310E Sample Number

Job Kumber : : 373108001 Client 1d :-
Date Acquired : 08-Aug-03 Acquired File : A:D0803
Operator : D. Wood Instrument : Ultima Column :DBS-ms
PC File : R:\DIOXINV\DOB0S\sample.D05\D0208, DAT
Fitle Text : 03-B02557-50004-AD1 TP (0.7-0.9m)
Sample Employed : 10.0 g
Compotnd Name Quantity Toxic Equivalents
ng/kg BGA USEPA EC
Dioxins
2,3,7,8-TC0D N.D. A
1,2,3,7,8-PelDD N.D.
1,2,3,6,7,8-HxCDD 1.6 0.16 0.16 0.16
1,2,3,4,7,8-HXCOD N.D.
1,2,5,7.8,9-HxC0D - 0.72 0.072 0.072 0.072
1,2,3,4,6,7,8-HpCOD 58 0.58 0.58 0.58
ocoD 440 0.44 0.44 0.44
Jotal non-targeted isomers
TCoD 4.9 0.049 0.0 0.0
PeCDD 1.7 0.017 0.0 @\o& 0.0
HxCOD ' 9.4 0.094 0.65 0.0
HpCOD 7 0.071 Y 0 0.0
O
Total Dioxins TEQ 1.50&0 S@Q 1.3 1.3
Furans é’;\\%(\é‘
RO
2,3,7,8-TCOF 0.76 <<0* \\(\0) 0.076 0.076 8.076
1,2,3,7,8-PeCDF 0.82 N 0.082 0.041 0,841
2,3,4,7,8-PeCDF 0.64 O 0.064 0.32 0.32
1,2,3,4,7,8-HxCDF 115 0.11 0.1 0.11
1,2,3,6,7,8-HxCOF a73 0.073 0.073 0.073
2.3,4,6,7,8-HxCDF 0.75 0.075 0.075 0.075
1,2,3,7.8,9-HxCDF N.D.
1,2,3,4,6,7,8-HpCDF 16 0.16 0.16 0.16
1,2,5,4,7,8,9-BpCDF 0.94 0.0094 0.009% 0.0094
OCDF 45 0.045 0.045 0.045
Total non-targeted isomers
TCOF 2.6 0.026 9.0 0.0
PeCOF 3.7 0.037 0.0 0.0
HXCDF 12 .12 0.0 0.0
HpCOF 27 0.027 0.0 0.0
Total Furans TEQ 0.90 0.91 0.9
Grand Total TEQ 2.4 2.2 2.2

Report 37310E/Dioxins Page 9 of 40
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TARGETING REPORT (Sally Version 6.7)

: Job Number : 37310E Sample Number : 37310E007 Client Id :-

Date Acquired : 08-Aug-03 . Acquired File : A:DOSOS

i Operator : D. Wood Instrument  : Ultima column  :DBS-ms

: PC File : R:\DIOXINV\DOBOB\sample. 00S\DOSOS. DAT

Fite Text : 03-802557-50004~AD1 TPQ (0.7-0.9m) ‘ .

Sample Employed : 10.0 g

| Compound Name M1 M2 M2 Retention Time Area RRF  Amount

’ they actl ok theory  found

: Dioxins

; 13¢ 1,2,3,4-TCDD 326 328 0.72 0.83 Y  00:30:06 00:29:37 111369 1.00 300.0

13¢ 2,3,7,8-TC0D 332 334 0.78 0.80 Y  00:30:38 00:30:09 25508 1.00 49.0

| 13¢ 1,2,3,7,8-PeCDD 368 370 1.55 1.56 Y  00:35:52 00:35:26 25205 0.94 . 72.4

13¢ 1,2,3,6,7,8-HXCOD 402 404 1.24  1.19 Y 00:40:20 00:40:01 17345 0.63  74.0

] 1,2,3,6,7,8-HxCDD 350 392 1.26  1.31 ¥ 00:40:21 00:40:01 288 1.03 1.6

| 1,2,3,7,8,9-KxCDD 390 - 362 1.2 1.28 Y  00:40:44 00:40:26 1% 0.5 0.7

Do 13¢ 1,2,3,4,6,7,8-HpCDD 436 . 438 © 185 1,08 Y 00:44:34 00:44:10 12982 0.56  &3.0

I‘ 1,2,5,4,6,7,8-HpCDD 424 426 1.05 1.03 Y  00:44:35 00:44:11 7007 0.93  57.8

13c oCDD 470 472 0.89 0.87 Y  00:49:16 00:48:50 6939 0.33  56.3
ocDD 458 460 0.89 0.91 Y  00:49:17 00:48:52 31458 1.03  439.5
Furans \)éz}.

&

13¢ 1,2,3,4-TCDD 326 328 0,83 (b 00:30:06 00:29:37 111369 1.00  300.0
13C 2,3,7,8-TCOF 316 g - o ?8 jﬁq& Y  00:29:56 00:29:26 35363 1.36  70.1
2,3,7,8-TCOF 304 306 Y 00:29:57 00:29:27 283 1.06 0.8
13¢ 1,2,3,7,8-PeCDF 352 354 1@55@@1 52 Y  00:34:27 00:34:00 31982 1.19  72.7
1,2,3,7,8-PeCOF %0 %2 85 153 Y 00:34:28 00:33:58 240 0.95 0.8
2,3,4,7,8-PeCOF 340 342 'Q@éf\oﬁ“.ss 1.60 Y  00:35:34 00:35:08 188 0.92 0.6
13c 1,2,3,4,7,8-HxCOF 384 386V S 051 0.50 Y 00:39:12 00:38:48 26763 0.8  79.3
1,2,3,4,7,8-HXCOF 374 376 O 124 135 Y 00:39:12 00:38:48 283 1.07 1.1
1,2,3,6,7,8-HxCDF 3% 376 1.24 1.26 ¥  00:39:21 00:38:59 204 113 0.7
2,3,4,6,7,8-HxCOF 3% 376 1.24 1.29 Y  00:40:04 00:39:44 170 0.51 0.8
13 1,2,3,4,6,7,8-6pC0F 418 (5 420 046 0.42 Y  00:43:06 00:42:45 10222 0.57  47.9

§ 1,2,3,4,6,7,8-HpCDF 408 410 1.05 1.00. Y  00:43:07 00:42:46 2029 1.27  15.7

- 1,2,3,4,7,8,9-HpCDF 408 410 1.05 1.00 Y  §0:45:28 00:45:02 79 0.7 0.9

o 13c ocoD 470 472 0.89 0.87 Y  00:49:16 00:48:50 4939 0.33  56.3

OCOF 462 77 0.89 0.90 Y  00:49:42 00:49:15 2926 0.93  45.4

Report 37310E/Dioxins Page 10 of 40
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RECOVERY REPORT (Sally Version 6.7)

Job Nunber z 37310 Sample Number : 37310E007 cClitent Id :-
Date Acquired : 08-Aug-03 Acquired File : A:DOBOS
Operator : 0. Wood Instrument : Ultima Colum :DBS-ms
PC File : R:\DIOXINV\DOBOB\sample.005\DCB0S.DAT
File Text ¢ 03-B02557-500046-AD1 TPS (0.7-0.%m)
Sample Employed : 10.0 g

Compound Name Recovery % Stardard Addition / ng

Dioxins

13C 1,2,3,4-TCOD

13¢ 2,3,7,8-TC0D 69 1.00

13¢ 1,2,3,7,8-Pechl 72 1.00

13¢ 1,2,3,6,7,8-HxCDOD T4 1.00

15¢ 1,2,3,4,6,7,8-HpCDD 63 1.00

13C 0cDD 56 1.00 -

Furans

13C 1,2,3,4-TCOD

13¢ 2,3,7,8-TCDF 70 1.00

13c 1,2,3,7,8-PeCDF 73 1.00

13¢ 1,2,3,4,7,8-HXCDF ™ 1.00 @\o‘?

13¢ 1,2,3,4.6,7,8-HpCOF 48 1.00 5

13C oCoD 56 O@t\,g&

£
&
S
Q
R é}
&
KO
LR
<<é \\\\Q
S
S\
#
S
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SAL Samplé Tracking Form : Issue 6

PLEASE INITIAL AND DATE ALL ENTRIES

Report 37310E/Dioxins - Page 12 of 40

Job Number__ 27310 Sample Number__ OO Analysis oole
Sample Exiraction
Weight/Volume Extracted 10:CO0¢, lososel  @mu |
PCCD/F Internal Standard id/Lot #Volume __EDF957/32461-83/_tib St les08-a3 osu |
PCB Internal Standard id/Lot #/Volume l zrr— J
Extraction Method/Solvent/Volnme___ SOXHLET TOLLENE 3COmI (050603 (U |
Extraction Start___16100 | 05-c8-03 5w | gnd_ 09: 00 [cb05-00 _con ]
Additienal Comments _I?—éj_
L ]
I |
Extract Clean-up
Clean-up1__COrMBINATION Cotwmed &\o@& M
Clean-up2__ FLo@wit. Cocomn ) fz@o w_l
F5° —
Clean-up 3 R L ]
‘ I ————
Additional Comments S I |
G
< O«Q%\\o) | J
\6\00
000@
GC/MS Analysis
Instrument__ {4 71 p\A Analyte____ ORI Injection, YIS [ ?{j—’:l
Instrument Amnalyte Injection | L_.__—I
Instrument Analyie Injection I _
Quantitation - .
Method____SALCy (O1OK w) Lio ’0"1\’51'75@
L ]
L |
Additionzl Comments r I
L 1
SAL STF v.6 Issued 15/11/02

EPA Export 25-07-2013:19:24:17




6.13 Sample Narrative, Sample Number 37310E002

: Extraction/ Clean up :- No Comments.
| Data Acquisition :- No Comments.

Data Analysis :- All bar one of the toxic PCDD/Fs were detected in this sample together with
some non-toxic ones.

‘ The internal standard recoveries are acceptable.
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RESULTS SUMMARY REPORT (Sally Version 6.7)

Job Humber 3 3IT3I0E Sample Nurber : 37310E002 Client Id :-
Date Acquired : 08-aug-03 Acquired File : A:DOBOB
; Operator : D. Wood Instrument : Ultime Column :DB5-ms
i PC File : R:\DIGKINV\DOBOB\sampl e, D06\DOBOS. DAT .
| Fite Text : 03-BO2557-50005-A01 TPR(1.0-1.1m)
Sample Employed : 10.0 g
Compound Name Quantity Toxic Equivalents
ng/kg BGA USEPA EC
} Dioxins
2,3,7,8-TCOD N.D. :
1,2,3,7,8-PeCDD 1.3 0.13 0.64 0.64
1,2,3,6,7,8-HxC0D 13 1.3 1.3 1.3
1,2,3,4,7,8-HxCDD 3.3 0.33 0.33 6.33
1,2,3,7,8,9-HxCDD 5.3 0.53 0.53 0.53
i 1,2,3,4,6,7,8-HpCDD 380 3.8 3.8 3.8
ocoD 3600 3.6 3.6 3.6

r Total non-targeted isomers

| TCOD 23 0.23 0.9 0.0
; PelDd 28 0.28 0.0 @\o&a.u
I HXCOD ' 190 1.9 0.0 & 0.0
HpCDD 450 0.45 .S ) 0.0
F3S
Total Dioxins TEQ 13 \§Qo \'>\16> 10
P&
Furans &§§Q®
2,3,7,8-TCOF 5.9 O«‘ﬁ > 0.59 0.59
1,2,3,7,8-PeCDF 17 QOOQ‘\.T 0.86 0.86
2,3,4,7,8-PelDF 6.9 O 0.6 35 3.5
1,2,3,4,7,8-HXCDF 13 S 13 1.3 1.3
1,2,3,6,7,8-HxCOF 6.6 c§>° 0.66 0.66 0.66
2,3,4,6,7,8-HXCOF 7.6 0.76 0.76 0.76
1,2,3,7,8,9-HxCDF N.D.
1,2,3,4,6,7,8-HpCOF &9 0.89 0.8% 0.89
1,2,3,4,7,8,9-HpCDF 16 D.16 0.16 0.16
OCDF 330 0.33 0.33 0.33

Total non-targeted isomers

TCDF 58 0.58 0.0 - 0.0
PelDF 53 0.53 0.0 0.0
HxCDF 1106 1.1 0.0 0.9
HpCDF 13 0.013 6.0 0.0
Total Furans TEQ 2.2 .0 @.0
Grand Total TEQ 22 19 19
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TARGETING REPORT (Sally Version 6.7)
o Job Number : 37310€ Sample Number @ 37310E002 Client ld :-
bate Acquired : 08-Aug-03 Acquired File : A:DOBOS
Cperator ¢ D. Weod Instrument : Ultima Column :DBS-ms
PC File : R:\DIONINV\DOBOB\sample.0056\DOB08. DAT
File Text : 03-BO2557-50005-AD1 TPZ €1.0-1.1m)
Sample Employed : 10.0 g -
Compound Hame M1 M2 M1/K2 Retention Time Area RRF Amount
thry actl 0k theory Ffound
Dioxins
13¢ 1,2,3,4-7C0D 326 328 0.78 0.8 Y 00:30:056 00:29:43 35168 1.00 300.0
: 13¢ 2,3,7,8-TCOD 332 334 0.78 0.83 Y  00:30:38 00:30:12 8670 1.00 74.3
13¢ 1,2,3,7,8-PeCoD 368 370 1.55 1.57 Y  00:35:52 00:35:30 8016 0.9% 72.9
: 1,2,3,7,8-PeChD 356 358 1,55 1.40 Y  00:35:53 00:35:31 o0 0.88 1.3
13c 1,2,3,6,7,8-HXCOD 402 404 .24 1.28 Y  00:40:20 00:40:04 4289 0,63  58.0
1,2,3,6,7,8-HxCDD 390 35 .26 1.3 ¥ 00:40:21  00:40:05 5886 t.03 13.2
e 1,2,3,4,7,8-HxCOD 390 392 .26 139 Y 00:40:13 00:39:58 124 0.28 3.3
b 1,2,3,7,8,9-HxCOD 399 392 1.24 1.2¢% v 00:40:44 00:40:30 206 0.1 5.3
13c 1,2,3,4,6,7,8-HpcDD 436 438 1.05 1.19 ¥y 00:44:34 00:44:14 2551 D.56 39.2
1,2,3,4,6,7,8-HpCDD 424 426 1.05 1.4 v 00:44:35 00:44:15 ge88 0.93 377.3
13C OCDD 470 472 0.89 0.85 Y & 00:49:16 00:48:54 092  0.33 28.1
ocoD 458 460 0.8 0.9 Q;Q 00:49:17 00:48:55 40980 1.03 3535.6
&
Furans O&\\;fz@
H S\O
13c 1,2,3,4-7C0D 326 328 é@ 0.86 ¥ 00:30:06 00:29:43 35168 1.00 300.0
13c 2,3,7,B-TCDF 316 318 QQ 0.69 ¥ 00:29:56 00:2%:32 12655 1.36 7.5
2,3,7,8-TCDF 304 306 Q}é\%&‘ﬂ.?& 0.67 Y  00:29:57 00:29:33 ™1 1.06 5.9
13¢ 1,2,3,7,8-PeCOF 352 IUSLO 155 1.6k Y 00:34:27 00:34:04 11402 1,19 2.1
1,2,3,7,.8-PeCDF 340 <<<31. \ 1.55 1.51 ¥ 00:34:28 00:34:02 1851 0.95 17.2
2,3,4,7,8-peCDF 340 1.55 1.58 ¥ 00:35:34 00:35:12 725  0.92 6.9
13¢ 1,2,3,4,7,8-HxCOF 38 38 0.57 0.55 Y  00:39:12 00:38:52 6859 0.B4  &9.6
1,2,3,4,7,8-HxCOF 3T4<\O¢\ 376 .26 1.28 ¥ 00:39:12 0©0:38:53 g0 1.07 12.5
1,2,3,6,7,8-HxCOF 32k 376 .26 1.32 ¥ 00:39:21 00:39:03 509 1.13 6.5
2,3,4,6,7,8-HxCDF 374 376 1.26 1.22 Y 00:40:04 00:39:48 &7 0N 7.6
13c 1,2,3,4,6,7,8-HpCDF 418 £20 046 0.5 ¥ 00:43:06 GO:42:50 2228 0.57 34.5
1,2,3,4,6,7,8-HpCDF 408 410 1.05 1.03 Y  00:43:07 00:42:51 2636 1.27  89.4
1,2,3,4,7,8,5-HpCOF 408 410 1.05 1.08 Y  00:45:28 00:45:06 267 0.3 15.8
13 ocep 470 472 0.89 0.85 1 00:49:16 00:48:54 1092 0.33 28.1
. OCDF M2 b 0.89 O0.87 Y  00:49:42 00:49:20 3378 0.93 333.1
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RECOVERY REPORT (Sally Version 6.7)

Job Number : 37310€ Sample Number : 37310E002 Ciient Id :-
Date Acquired : 08-Aug-03 Acguired File : A:DOB0S
Operator : D. Wood Instrument z Ultimz Column :DES-ms
FC File : R:\DIOXINV\D0BO8\sample .005\DEBOS.DAT
File Text : 03-B02557-50005-A01 TPZ (1.0-1.1m) -
Sample Employed : 10.0 ¢ :
Compound Name Recovery % Standard Addition / g
Dioxins
13C 1,2,3,4-TCpD
13¢ 2,3,7,8-7CDD 74 1.00
13C 1,2,3,7,8-PeCDD 3 1.80
13c 1,2,3,6,7,8-BxC0D 58 1.00
13c 1,2,3,4,6,7,8-HptDD 39 1.00
13C 0CcoD 28 1.00
o Furans
13c 1,2,3,4-1C0D
13c 2,3,7,8-TCbF 4] 1.00
13¢ 1,2,3,7,8-PeCDF 82 1.90 )
13¢ 1,2,3,4,7,8-HXCDF 70 | 1.00 &
13C 1,2,3,4,6,7,8-HpCDF 35 1.00 §@\
13C ocop 28 1.2\@‘ qﬁ*\
F3S
&
SO
EOA
&
SN
S
N
6\0
&
&
}
|
\
\
|
|
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SAL Sample Tracking Form : Issue 6

PLEASE INITIAL AND DATE ALL ENTRIES

Job Number 37310 Sample Number___OO2 _Analysis_____Ec00lF
Sample Exiraction
Weight/Volume Extracted LO- 00_5 CS 503
PCCD/F Internal Standard id/Lot #/Volume __EDF957/32461-83/4b :;,\..J._ 050803 (/A
PCB Internal Standard id/Lot #/Volume, _ los-08-03 _fu_|
Extraction Method/Solvent/Volume____ SOXHWET TOLOEME 300p1L Im_ﬂ;,
Extraction Start__ 1600 [OS0803 P8l End __04:00 [cooscd PaA ]
Additional Comments ' L
| I
Extract Clean-up
&.
Clean-up 1 ComensaTion Coromd & lc6-08-03  P8v |
3
Clean-up 2 Frogsit  Coromm) Og?)ﬁ(}i;‘ O [oeogos pan]
Clean-up 3 : §Q0§Q§> ] |
N e
S [ ]
Additional Comments S &
RO
NS
S [ ]
& -
8
QOQOY
' : GC/MS Analysis
1
Instrument___ U LY W1 D Analyte RYOR S Injection LH’ Q "O I_YM __M 72
Instrument Analyte ' Injection l ]
Instrument : Analyte Injection ' |
. Quantitation
Meﬂlod A ;-"'L"'q;:\ o 3 -  e—
g -r ’
I |
I |
Additional Comments ' I |
' =
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7.18 Reagent Blank Narrative

Extraction/ Clean up :- No Comments.
Data Acquisition :- No Comments.

Data Analysis :- This reagent blank contains a limited number of the target congeners. It is
reported as <0.5 ng/kg I-TEQ in the data summary.

The internal standard recoveries are acceptable.
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RESULTS SUMMARY REPORT (Sally Version 6.7)
Job Number s IT30E Sample Number : 37310EBL Client id :-
Date Acquired @ 08-Aug-03 Acquired File : A:DOB0S _
Operator : D. Wood Instrument + Uitima -+ Column :DB5-ms
PC File : R:\DIOXINV\DDB(2\sample.004\DOBOR. DAT
: File Text : Method Blank
Sample Employed : 10.0 g
Compound Name Quantity Toxic Equivalents
: : na/kg BGA USEPA EC
' Dioxins
2,3,7,8-1cop N.D.
1,2,3,7,8-PeCDD N.D.
1,2,3,6,7,8-ExCoD 0.16 _ 8.016 0.016 0.016
1,2,3,4,7,8-HxCOD N.D.
1,2,3,7,8,9-Hxt0D N.D.
1,2,3,4,6,7,8-HpC0D 1.6 0.016 0.016 0.016
ocob 4.2 0.0042 0.0042 0.0042
Totat non—targefed isomers
TCOD N.D. &
PethD 1.2 0.012 u.%& 0.0
KxCDD 0.56 0.0056 By .0
HpCDD N.D. O@‘\g\
£
Total Dioxins TEQ G.Q@~\\Q§> 0.036 0.036
O L A
L&
Furans @
&S
B
NS
_ 2,3,7,8~TCDF N.D. Qo*\\'\\o)
| 1,2,3,7,8-PeCDF N.D. s\OOQ
j 2,3,4,7,8-PeCDF N.D. O
§ 1.2,3,4,7,8-HxCDF "o
1,2,3,6,7,8-HxCDF 0.
i 2,3,4,6,7,8-HxCOF N.D.
' : 1,2,3,7,8,9-HxCDF R.0.
1,2,3,4,6,7,8-HpCDF 1.3 0.013 0.013 0.013
. 1,2,3,4,7,8,9-HpCOF N.D.
i CCDF 1.9 0.0019 0.0019 0.0019
Total non-targeted isomers |
TCOF 1.6 8.016 0.0 0.0
PeCDF 0.62 0.0062 0.0 6.0
HxCDF 2.5 0.025 0.0 0.0
HPCOF N.D.
Total Furans TEQ 0.062 0.015 0.015
Grand Total TEQ 0.12 0.051 0.051
" Report 37310E/Dioxins Page 19 of 40
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TARGETING REPORT (Sally Version 6.7)

Job Number : 37310 ' Sample Mumber : 37310EBL  Client Id :-

Date Acquired : 08-Aug-03 Actuired File : A:D0B08

Operator s D. Mood Instrument : Ultima Column :DB5-ms

PC File : RI\DIOXINV\DOB08\sample.004\DOBOB.DAT “

File Text 2 Method Blank

Sample Employed 2 10.0 g
Compound Name M1 M2 M1/M2 Retention Time Area RRF  Amount

thry actl Ok theory found
Dioxins
13C 1,2,3,4-TCDD 326 328 0.7 0.8 Y 00:30:06 00:29:34 148320 1.00 300.0
13¢ 2,3,7,8-TCDD 332 334 0.78 0,84 Y 00:30:38 00:30:04 34908 t1.00 70.9
13¢ 1,2,3,7,8-PeCDD 358 370 1.55 150 ¥ 00:35:52 00:35:23 34363  0.9%% 74.1
13¢ 1,2,3,6,7,8-HxC0D 402 404 1.26  1.21 Y  00:40:20 00:39:51 24700 0.83 9.2
t.2,3,6,7,8-HxCOD 390 392 1.26 1.07 Y  00:40:21 DO0:39:52 40 1.03 0.2
13¢€ 1,2,3,4,6,7,8-HpCDD 436 438 1.05 1.11 ¥ 00:44:34 00:44:04 17826 0,56  65.0
1,2,3,4,5,7,8-HpCDD 424 426 1.0 111 ¥ 00:44:35 00:44:08 270 0.93 1.6
13c OCDD 470 472 0.89 0.88 Y 00:49:16 00:48:40 1Mo71 0.33 &7.4
ochbh 458 460 0.89 0.80 Y 60:49:17 00:48:43 479 1.03 4.2
Furans \)éz}.
¢ .
Q
13¢ 1,2,3,4-TCDD 326 328 c.78 Oa%,gw\ 00:30:06 00:29:34 148320 1.00 300.0
13c 2,3,7,8-TCDF 314 318 0.78 Q%%Y 00:29:56 00:29:123 49340 1.36 73.5
13C 1,2,3,7,8~PelDF 352 354 1.55&'0 : \gﬁl Y  00:34:27 00:33:57 31591 1.19  53.%
13c 1,2,3,4,7,8-HxCDF 384 386 ﬂ.@@b‘é‘.ﬂ ¥ 00:39:12 00:38:42 34139 0.84 821
13C 1,2,3,4,6,7,8-4pCDF 418 420 \@Q@ 6.45 Y 00:43:06 00:42:37 22390 0.57 78.8
1,2,3,4,6,7,8-HpCDF 408 410 deéf\b:%s 0.90 ¥ 00:42:07 00:42:38 359  1.27 1.3
13c ocop 470 472 é\ <\§D.89 D.BE ¥ 00:49:16 00:48:40 11071 0.33 &7 .4
OChF 442 444 OQ\\ 0.89 0.89 Y 00:49:42 00:49:05 199 0.93 1.9
6\0
&
S
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RECOVERY REPORT (Sally Version 6.7)

Job Number : 37310 Sample Number : 37310EBL Client 1d :-
Date Acquired : 08-Aug-03 Acquired File : A:D0303
Operator : D. Wood Instrument : Ultima Column :DB5-ms
PC File z R:\DIOXINV\DOB0S\sample.B04\D08OS . DAT
File Text : Method Blank
Sample Employed : 10.0 g

Compound Name Recovery % Standard Addition / ng

Dioxins

13¢ 1,2,3,4-TCOD
13c 2,3,7,8-TChD [l 1.00

13c 1,2,3,7,8-PeCDD 74 1.00
13¢ 1,2,3,6,7,8-HxCDD 79 1.00
13¢ 1,2,3,4,6,7,8-HpCOD 55 1.00
13C OCDD 67 1.00
Furans
13c 1,2,3,4-TCDOD
13¢ 2,3,7,8-TCOF 7 1.00
13¢ 1,2,3,7,8-PeCDF 54 1.00 &
13¢ 1,2,3,4,7,B-HxCDF 82 1.00 5
13¢ 1,2,3,4,6,7,8-HpCDF 7% 1,00
13C OCDD 57 {@‘1@0
o A
S
&
NS
N
N
S
L
N
S\
&
S
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SAL Sample Tracking Form : Issue 6

PLEASE INITIAL AND DATE ALL ENTRIES

Job Number 315c3 [3i0fsse leiaSample Number__BLE.  Analysis_Feoplf -+ Pcalone )

473
Sample Extraction
Weight/Volume Extracted THIMOBLE . loscos-03 pu ]
PCCD/F Internal Standard id/Lot #Volume __EDF957/32461-83/4b 3t (050%03 pou ]
PCB Internal Standard id/Lot #Volume___fCOWMOIZ 010103 /A 20,0, oS o8-63  feu |
Extraction Method/Solvent/Volume___SOXHLET OCM:Hexane - B00ml 05 0503 (6w |
Extraction Start__ 161 060 los.08-02 ASH gy oasoe Ioe-os-qz_ 2 |
Additional Comments I——————J_.__
L |
l |
Extract Clean-up &
: . Q§°
. Clanupl___COMBINATION ColLuommad *Q@ loo-os-03 psy |
. NG -
Clean-up 2 Frorigie Coloumes S lot-08-03  pPar |
. &
Q Clean-up 3 & L
: RO e
3 Additional Comments A%QQ\)\O
: OIS
S | |
| S -
QO&Q
.GC/MS Analysis |
Instrument _ OLTimA Analyte _ Pcoolf Injection_ [{ﬂ{% 1p (28] ﬂ’@
I Instrument Analyte Injectio I—_]
Instrument Analyte Injection L_ |
Quantitation
. —
Method ___ SALLY { Dioxi8 ) RS sE
I |
| |
Additional Comments I I
L |
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8.23 Extraction and Clean Up Procedures

Each sample was processed in accordance with the procedures defined in SAL SOP #1. In
summary an accurately weighed 10g aliquot of the 'dried and ground’ soil sample was placed
into a Soxhlet thimble that was then spiked with labelled internal standards, The samples were
extracted with 300 mis of toluene for in excess of sixteen hours.

A method blank was prepared in the same way.

Following extraction, the toluepe was reduced to incipient dryness in vacuo, prior to
reconstitution in ca 5 ml! hexane and purification by elution through a column combining
sulphuric acid impregnated silica, potassium hydroxide impregnated silica and anhydrous
sodium sulphate. The entire eluate from this column was further purified via activated Florisil
column chromatography and then concentrated to near-dryness prior to GC/MS analysis.

Immediately prior to analysis by GC/MS nonane spiked with recovery standard 1°C-1,2,3,4-
TCDD and nonane were added to the samples and the blank (see the sample tracking form for
the respective amounts). An aliquot of this solution was then injected onto the GC/MS system.

9.23 Analytical Procedures

The analytical methods may be summarised as follows,
&
AN
Stable isotopically labelled internal standards are added at known concentration to the samples
prior to extraction and clean up. & g\o
Y
A standard solution containing the known ﬁgﬁ@ﬁd last eluting isomers of the tetra, penta, hexa
and hepta furans is injected onto the {3€/MS system with ions monitored for all fhe
homologues. This allows the setting aip;©f appropriate acquisition windows for the more
specific muiti-group data acquisition forthe sample analysis. The resulting elution windows are
incorporated into the multi group acq ition tables.

S
Following this, another standarcg\s?ﬁution containing the 2378 TCDD native compound and the
known close eluting isomers égs injected. This permits the ability of the column to identify
2378-TCDD to be evaluateds®

Two masses each are monitored for each native and isotopically labelled congener, this allows
the isotope ratio to be checked with the theoretical value as additional confirmation of the
compound's identity. Note that although the mass spectrometer is operated at 10,000 resolving
power there are still other compounds which may survive the clean up and may be close
enough in mass to yield a response in the dioxin or furan channels. To aid in identification of
these interferences two other QA masses are monitored, firstly the molecular ion species for
polychlorinated diphenyl ethers which yield fragments in their mass spectra of exactly the same
mass as the furans, if a response is observed in this channel coincident with the furan masses
then the peaks are discarded if appropriate. Secondly, as part of the system's performance
checks, a "lock mass" from perfluorokerosene (present in the batch inlet throughout the entire
GC run) is monitored and scanned to compensate for any mass drift during the ron. Use is
made of this feature to monitor the lock mass before it has been used to correct for drift. This
trace would, if no large components were present, appear as a continuous line, however, if a
large (many nanograms/micrograms) peak elutes from the GC column the ion source
sensitivity is suppressed and a negative going "peak” will be seen. If such a peak coelutes with
possible interferences they may also be discarded, (see each sample's narrative).
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Standards of both the isotopically labelled and native 2378 containing congeners of interest are
injected sequentially, starting with the least concentrated. The composition of these are given
later. The resulting target results and relative response factors are given.

All 2378 containing native congeners are quantitated by isotope dilution methods relative to
their carbon-13 labelled internal standards. For quantitation of the "totals” of all non-2378
containing congeners, the relative response factor is assumed to be the same as for the first
eluting native 2378 congener of the same homologue group. For example, non-2,3,7,8-
chlorinated PeCDFs are quantified using the RRF derived for 1,2,3,7,8-PeCDF.

: As a check upon the efficiency of the extraction/clean up, *C.-1,2,3,4-TCDD was added to

{ the samples immediately prior to injection onto the GC/MS system. This is also used to help
evaluate the method detection limit in the case where no peak is detected for one of the
targeted analytes. A recovery table is printed in each sample's report.

A nonane blank is injected prior to sample analysis. This blank must contain no target isomers
above noise before the analysis of samples can continue.

The sample log sheet for the job is given at the end of the report.
10.24 (a) GC Conditions for the Analysis, Acquisition System Used for Window Standard.

Column 60m J&W DB5-ms, 0.25u film thickness, 0.25mm égd head pressure 30 p.s.i.

\:
Program 140° C for 4 minutes, then 15 C° /min to 2&@“@ then 1.5 C°/min to 240 °C,

hold for 2 minutes, then 4 C° /min to 310 ° C, which igheld for 10 mimutes.
PN

QO .
Injection Conditions Temperature 300 ° C, Sggii%:q@ mode, valve time 2 minutes.
; S
i '\OQ é‘\
(b) GC/MS Acquisition System, Windgw:Standard
i DN
H $S
Group Time, 0:01:0100:50:0 <
? 5
Masses Monitored 0@5‘0
QO
Component Mass Sample Time(ms) Delay Time(ms)
TCDF 305.8987 40 10
PeCDF 339.8597 40 10
HxCDF 373.8208 40 10
HpCDF 407.7818 40 10

This test is performed at 1000 resolving power (10% valley definition).
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11.25 Mass Spectrometer Conditions and Instrumentation Used

The operating parameters for the mass spectrometer used during sample analysis are listed
below. -

Resolving Power 10,000 (10% valley definition). .

Source Conditions Electron Energy 30 eV,
Trap Current 700 pA.
Source Temperature 250 °C.

Interface Temperatures - 280 °C.

Detector Conditions Amplifier Range 10° Amps Full Scale.
Amplifier Response Time 0.01 ms.
Muttiplier Voltage 320 volts.

GC/MS system VG Autospec Ultima Mass Spectrometer equipped with HP 5890A Gas
Chromatolgraph. Data system is a VG OPUS. Samples were injected with an HP7673B
autosampler.

12.25 Compounds Present in the Window Determination Standard.

First eluting isomer @\0‘9 Last eluting isomer
$ .
Tetra Furan 1368 S 1289
Pentz Furan 13468 ég,o & ' 12389
Hexa Furan 123468 & & 123489
Hepta Furan 1234678 & & 1234789

Q
4\\00&‘
Only one isomer exists for the ocmghibﬁnated furan and so no standard is necessary to define

the acquisition window. <<0‘\ \\@

N
Please note that 1,2,8,9-TCDF elutes after 1,3,4,6,8-PeCDF on the DB-Sms column. On
the basis of operator ignce, it has been decided that the acquisition windows be set

to permit measurement 0£'1,3,4,6,8-PeCDE, which is far more prevalent in samples than
1,2,8,9-TCDF. The data reported here for "total non-targeted TCDFs" therefore, omits
1,2,8,9-TCDF. ,

Compounds in Column Performance Standard
The following TCDD isomers:
1478, 1234, 1237/1238, 2378, 1278, 1267

Note :~ The DB5-ms column chosen achieves satisfactory resolution of 2378 TCDF from its
close eluting isomers.

EPA protocols require that the separation between 1237/1238 and 2378 TCDD be better than
25% valley, clearly easily achieved on the DB5-ms column used.

Please note that the DBS-ms column employed does not effect satisfactory resolution of
2,3,4,7,8-PeCDF and 1,2,3,7,8,9-HxCDF from their close-eluting isomers. The amount
reported for these isomers are therefore the maximum possible. The amount of the
2,3,4,7,8-PeCDF may be over reported by as much as 25%, based upon the analysis of
five extracts chosen at randem that were then confirmed on a polar column. '
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13.26 Raw Data from the Window Determination Standard, Including Peak
Identifications.

File: WI1607 #1-2891 Acq:16-JUL-2003 18:14:30 GC EI+ Voltage STR Auntospec-Ulif
Sample#1 Text:window std., D.W. Exp:DIOXIN_WINDOW |

3&5) 8987 SMO(1,3) BSUB(256,5,-3.0) PKD(S,3,5, .00%,4708.0,0.
1
s _ ALLD wJoan
60
50
;g WM |
20
lg :,,‘A..-A.': I.LAL MUY .".".“.‘.h ....... L S Y
24:00 26:00 28:00 :bo 32:00 34bo 36.410 33% 40:00 42:00 44:00  Time

Ehgs

30

b8 %

10

o th

00 44:00  Time

24 26:

P&
10 OQQ%& oL
30 O
| 70 L
| 6o S5
50 <C S
40 &

10 oX |
e N U S G WD VP - Se—
24:00 zs:be 3500 30:00 3205 34 be 36: be 38: bc» :

5% ~
4_| -
3- 1234613 -
2] ) -
1] 12358 |

| A ", .

2400 26:00 38:00  30:00  32:00  34:00  36:00 3800 40:00 4200  44:06  Time
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14.27 Acquisition Systems Used for Sample Analysis.

Group 1
Component Mass Sample Time(ms)  Delay Time(ms)
PFK 202.9825 10 5 Lock Mass Check
PFK 292.9825 50 10 Lock Mass
TCDFE 303.9015 100 10
TCDF 305.8987 100 10
BC TCDF 315.9419 30 10
3C TCDF 317.9389 30 10
TCDD 319.8965 100 10
TCDD 321.8936 100 10
1306 1234 TCDD  325.9166 30 10  Recovery Std.
13C6 1234 TCDD  327.9137 30 10  Recovery Std.
13C 2378 TCDD 331.9368 30 10 .
13C 2378 TCDD 333.9339 30 10
CDPE 375.8364 30 50 Furan Interference
Group 2
Component Mass Sample Time(ms) &.Delay Time(ms)
NS
PeCDF 339.8597 100 N 10
PeCDF 341.8567 100 @O 10
1BC PeCDF 351.9000 W 10
3¢ PeCDF 353.8970 i 10
PeCDD 355.8546 5200 10
PeCDD 357.8516 ;\\o‘\{\d\\ 100 10
PFK 366.9792 & 10 5 Lock Mass Check
PFK 366.9792 & 50 10 Lock Mass
BC PeCDD 367.8949 < o 30 10
3C PeCDD 369.89195° 30 10
CDPE 4097%@” 30 50  Furan Interference
X '
Group 3
Component Mass Sample Time(ms)  Delay Time(ms)
HxCDF 373.8208 100 10
HxCDF 375.8358 100 10
13C HxCDF 383.8639 30 10
13C HxCDF 385.8610 30 10
HxCDD 389.8157 100 10
HxCDD 391.8127 100 10
PFK 392.9760 10 5 Lock Mass Check
PFK 392.9760 50 10 Lock Mass
13C HxCDD 401.8559 30. 10
13C HxCDD 403.8529 30 10
CDPE 445.7555 30 50 Furan Interference
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Group 4
Component Mass Sample Time(ms)  Delay Time(ms)
HpCDF 407.7818 100 10
| HpCDF 409.7789 100 10 .
| 3C HpCDF 417.8253 30 10
13C HpCDF 419.8220 30 | 10
HpCDD 423,7766 100 10
| HpCDD 425.7737 100 10
| PFK 430.9729 10 . 5 . Lock Mass Check
PFK 430.9720 50 10  Lock Mass
3¢ HpCDD 435.8169 30 10
| *C HpCDD 437.8140 30 10
CDPE 479.7165 30 50 Furan Interference
J Group 5
£ Component ~ Mass Sample Time(ms)  Delay Time(ms)
OCDF 441.7428 100 10
PFK 442.9728 10 5 Lock Mass Check
PFK 442.9728 50 & 10 Lock Mass
OCDF : 443.7399 100 & 10
13C OCDF 453.7830 30 N 10
B3C OCDF 455.7800 30 S 10
OCDD 457.7377 100 75" - 10
OoCDD 459.7348 106° 5" 10
BC OCDD 469.7835 30, 10
3C OCDD 471.7750 &&%@0 10 -
CDPE 513.6775 (Ssv30 50  Furan Interference
\6\0
QOQ@Q
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15.29 Dioxin and Furan Calibration Standards Preparation Certificate.
Dioxin/Furan Calibration Standards Preparation Certificate

This certifies that a set of five dlomn!furan calibration staudards were prepared in accordance

~with SAL SOP 2, issue 3.

‘The batch numbers of the stock dloxmand furanreference standardsusedmtheprepamuon of
the calibrations standards were: _

13C -1,2,3,4TCDD (080299)

‘ -Mixed labelled/native standards CS1-CS5 (E)F-4947), batch numbers 34752-77A, 33384-42B,

35005-04, 3384-42D and 34752-77E respectively.

All the above standards are traceable to oemﬁed reference standards pm'chased from:

- Cambridge Isotope Laboratories.
Signature . Name . Position
Standards prepared by - %’) S + P.Harrington Dioxin Analyst
F° _ .

\Q@‘

Date of Preparation :- CS2: 26!11/0&\, é3§3 28/06/02, CS1,4,5: 14/08/02 .

Standard Codes :- CSlIl4080201\ 1261101 CS31'280602 CS4!140802 CSS/140802
S
Please note that these standards contain 13C,,-OCDF and are suitable for use in method
EN1948 analysis (SAL SO]:S,}C
s

The continuing calibration solution, CS3, is in constant use and is exhausted regularly.
This standard is prepared on an as needed basis, the current standard being CS3/280603+

YT O

B elo3e |
11esol Fﬂ
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16.30 Initial Calibration Results Table (IC1707)

CALIBRATION RESULTS

File Date
Number ({d:m:year)

17-dul-03
17-Jul-03
17-Jdut-03
17-dut-03
17-Jul-(3

LV B N VI Ry

File 1 2

13c 1,2,3,4-TC0D-R

13C 1,2,3,4-TCOD
Recovery Standard
Amount 2.0 ¢1.0
RF 1.00 1.00
RRF 1.00 1.00

13¢ 2,3,7,8-TCDD
Internal Standard

Amount 9.6 91.0
RF 0.847 0.718
RRF 0.847 a.718

2,3,7,8-TCDD

Analyte

Amount 0.5 9.1
RF 0.005 0.103
RRF 1.04 1.03

13¢ 1,2,3,7,8-PeCDD
Internal Starcard
Amount 9.0 .0
RF 0.849 0.574
RRF 0.5649 0.574

1,2,3,7,8-PeCDD

Analyte

Amount 2.3 45.4
RF 0.020 0.435
RRF 0.808 0.872

13C 1,2,3,4,7,8-HxCDF-T
13¢ 1,2,3,6,7,8-HxCDD
Internal Standard
Amount 2.0 91.0
RF 0.458 0.412
RRF 0.458 0.412

{sally Version 6.7)

File Mame

3

91.0
1.00
1.0

9.0
0.784
0.78%

1.8
0.023
1.14

£1.0
0.653
0.653

9.1
0.090
0.903

1.0
0.456
0.4556

4 5 Average %s.d.
Retention Time Standard
91.0 91.0
1.00 1.00 1.00
1.00 1.00 1.00 0
\)&.
)
&
91.0 $1.0 Y
N
0.88  0.920 0%\&39 :
0.848 o.m&?i&.m 0.00
. LS
N
Nt
P
36.0° §¥82.0
0.4725) 2.16 . 0.553
O
118 1.08 1.10 &
S
&
91.0 91.0
0.772  0.800-  0.00
0.712  0.800  0.690  0.00

182.0
1.84
0.922

91.0
0.501
0.501

Rz\DIOXINVICT707\SAMPLE. 00T\ IC1707 . DAT
RI\DIOXINVAICTI7OT\SANPLE . 003\ IC3707.DAT
R:ADIOXINVAICITOT\SAMPLE. 002\I1C1707.DAT
R:ADICXINVAICT70T\SAMPLE. 004\ IC1707 . DAT
R:\DIOXINV\ICI707\SAMPLE . 005\I1C1707.DAT

210.0
B.84 2.25
0.884 0.878 5

Retention Time Standard

91.0
0.582 0.00
0.582 0.505 0.00
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1,2,3,6,7,8-Hxcod

Analyte

Amount 2.3 45.4
RE 0.024 8.541
RRF 0.971 1.08

1,2,3,4,7,8-HxCOD

Analyte

Amount 2.3 45.4
‘RF 0.021 0.411

RRF 0.845 0.824

1,2,3,7,8,9-HxCOD

Analyte

Amount 2.3 4£5.4
RF 0.021 0.455
RRF 0.849 0.913

13C 1,2,3,4,6,7,8-HpCOD-R
13¢ 1,2,3,4,6,7,8-Hplh0D
Internal Standard

Amount 9t.0 1.0
RF 0.323 0.272
RRF 0.323 0.272

1,2,3,4,6,7,8-HpCDD

Analyte

Amount 2.3 45,4
RF 0.022 0.465
RRF 0.899 0.932
13C ocoD

internal Standard
Amounit  182.0 182.0

RF 0.394 0.349
RRF 0.197 0175
ocod

Analyte

Amcunt 4.5 1.0
RF 0.024 0.4%9
RRF 0.980 0.999

13C 1.2,3,4-TCOD-R

13¢ 1,2,3,4-TCDD
Recovery Standard
Amount ¢1.0 91.0
RF 1.00 1.00
RRF 1.00 1.00

13¢ 2,3,7,8-TCDF
Internal Standard
Amount 1.0 91.0
RF 1.07 0.904
RRF 1.07 0.904

9.1 182.0 910.0
0.099 2.08 10.8 2.70
0.987 1.04 1.08 1.03 5
$.1 182.0 910.0
0.099 1.82 8.50 2.7
0.985 0.911 0.850 0.883 7
9.1 182.0 910.0
0.093 1.91 9.10 2.32
0.929 0.955 0.910 0.911 4
Retention Time Standard
91.0 91.0 91.0
0.307 0.336 0401 0.060
0.307 0.3356 6.401 0.394 0.00
KQ&.
\QQ/
9.1 182.0 910 o\\\ g\
0.093 1.96 o\ 2.37
0.927 0.978 3; 3
B s
182.0 &g@ 182.0
0.375 Qog;“l.oz 0.504 .00
0.187 & 0.201 0.252 0.234 0.00
&
18.0 360.0  1820.0
0.103 2.12 10.6 2.68
1.04 1.07 1.06 1.03 4
Retention Time Standard
21.0 9.0 91.0
1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 0
91.0 91.0 91.0-
1.03 1.07 1.15 0.00
1.03 1.07 1.15 1.05 0,00
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|
|
I
|
|
i

2,3,7,8-TCDF

Anzlyte

Amount 0.5 9.1
RF ~ 0.005 0.102
RRF 1.00 1.02

13¢ 1,2,3,7,8-PeCDF
Internal Standard

Amount ".0 91.0
RF 0.750 0.673
RRF 0.750 0.673

1,2,3,7,.8-PeCDF

Analyte
Amount 2.3 45.4
RF 0.024 0,480

RRF 0.973 0.962

2,3,4,7,8-PeCDF

Analyte
Amount 2.3 45.4
RF 0.023 0.467

fRF 0.930 0,938

13C 1,2,3,4,7,8-HXCDF-T
13¢ 1,2,3,4,7,8-HxCOF
Internal Standard

Amount 1.0 1.0
RF 0.539 0.468
RRF 0,539 0.488

1,2,3,4,7,8-HxCDF

Analyte

Amount 2.3 45.4
RF 0.027 0.520
RRF 1.07 1.04

1,2,3,6,7,8-HxCDF

Analyte

Amount 2.3 45.4
RF 0.026 B.566
RRF 1.05 1.13

2,3,4,6,7,8-HxCDF

Analyte

Amount 2.3 45.4
RF 0.021 0.474
RRF 0.858 0.950

1,2,3,7,8,9-HxCDF

Analyte
Amount 2.3 45.4
RF 0.015 0.334

RRF 0.503 0.673

1.8
0.022
1.09

21.0
0.849
0.849

2.1
0.094
0.938

e.1
0.050
0.897

91.0
0.557
0.557

2.1
0.112
1.12

g.1
0.118
1.18

9.1
0.092
0.923

9.1
0.066
0.650

&

36.0  182.0
0.448  2.09 0.534
1.13 1.05 1.06 5
91.0 91.0
0.890  0.93%  0.00
0.850  0.95%4  0.91  0.00
182.0  910.0
1.83 9.38 2.36
0.9%  0.938  0.945 2
182.0  910.0
1.80 9.12 2.30
0.900  0.912  0.975 2
Retention Time Standard
N
\Qé
S
91.0 1.0 & ,zg\
{\ .
0.580  0.668 ég)o o
0.580  0.6685 S0.619  0.00
NS
L&
@
&
. A
182@\*1\0&\910.0
.19 10.4 2.64
1.69 1.04 1.07 3
S
182.0  910.0
231 1.4 2.81
1.15 1.11 1.13 4
182.0 9100
1.90 8.87 2.27
0.950  0.887  0.914 4
182.6  910.0
1.31 6.59 1.66
0.654  0.65%  0.650 4
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13c 1,2,3,4,6,7,8-HpCDD-R
13c 1,2,3,4,6,7 ,8-HpCDF
Internal Standard

Amount 9.0 91.0
RF 0.3 0.300
RRF 0.322 0.300

1,2,3,4,6,7,8-EpCDF

Analyte

Amount 2.3 45.4
RF 0.032 0.615
RRF 1.27 1.23

1,2,3,4,7,8,9-HpCDF

Analyte

Amount 2.3 45.4
RF 9.018 0.368
RRF 0.733 0.737
13C oCoo

Internal Standard
Amount  182.0 182.0

RF 0.394 0.349
RRF 0.197 0.17%
OCDF

Analyte

Amount 4.5 91.0
RF 0.021 0.462
RRF 0.856 9.925

Retention Time Standard

91.0 1.0 ¢1.0
0.343 0.345 0.41% 0.00
0.343 0.345 0.411 0.405 0.00

.1 182.0 210.0
0.128 2.62 12.4 3.16
1.28 1.3 1.24 1.27 2

¢.1 182.0 $10.0
0.070  1.46 7.46 1.87
0.704 0.728 .0.746 0.728 z
182.0  182.0 182.0
0.375 0.403 0.504 0.00
0.187 0.20% 0.252 0.234 0.00

&
\Qé
! O

18.0 350.0 1820. 0
0.098 1.8 9.4 O« z 38
0.988  0.92% 5

Q\Q
OQQQ\*
&
S
SN
<<é \\\\Q
R
R
&
&
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17.34 Continuing Calibration Check, 8th August 2003
Standard 'C83/170503’ is injected onto the 60m DB5-ms column prior to sample apalysis, The
relative response factors are determined for all analytes and must not have changed by more
than 25% from the initial values for analysis to proceed.

The differences are reported in the table below and are acceptable. .

Compound Name Mean RRF  %SD RRFce ZDelta
|
2,3,7,8-Tc00 110 6 113 -3
1,2,3,7,8-PeCd 0.878 5 0.870 1
1,2,3,6,7,8-HxCOD 1.03 5 1.10 -6
1,2,3,4,7,8-HxCOD 0.883 7 0.847 4
1,2,3,7,8,9-HxCDD 0.911 4 -1.06 -16
1,2,3,4,6,7,8-Hptop 0.934 3 0.974 -4
i ocpy 1.03 4 1.03 0
2,3,7,8-TCDF 1.06 5 1.05 o
; 1,2,3,7,8-PeCDF 0.945 2 .03 -9
5 2,3,4,7,8-PeCDF 0915 2 .07 -17
1,2,3,4,7,8-HxCOF 1.07 3 1.04 3
1,2,3,6,7,8-HxCDF 1.13 4 126 -0
2,3,4,6,7,8-HxCOF 0.914 4 1.00 -10 &
1,2,3,7,8,9-HxCDF 0.650 4 0.744 -1 S
1,2,3,4,6,7,8-HpCOF 1.27 2 1.31 3
1,2,3,4,7,8,9-HpCOF 0.728 2 0.800 {@19@
OCDF 0.928 5 1.05&525,0\-:}4
S
IS
Nty
XS é\
BN
&
RO
NCY
SN
K
] 5\0
i @g"\\o
2
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TARGETING REPORT (Sally Version 6.7)
Date Acquired : 08-Aug-D3 Acquired File : A:DOB0B
Operator : D. Wood Instrument : Ultima Colum sDB5-ms
PC File : RI\DIOXINVADOBOS\sample.001\DOBOS. DAT
Compourd Name M1 M2 M1/M2 Retention Time
thry actl Ok theory found
Dioxins
13¢ 1,2,3,4-TC0D 326 328 0.78 0.8 Y  00:30:06 00:29:30
13¢ 2,3,7,8-TCOD 332 334 0.78 0.8 Y  00:30:38 00:30:01
2,3,7,8-TCDo 320 322 0.78 0.77 Y  00:30:39 00:30:03
13¢ 1,2,3,7,8-PeCOD 368 370 1.55 1.58 Y  00:35:52 00:35:19
1,2,3,7,8-PelDD 356 358 1.55 1.56 Y  00:35:53 00:35:21
13¢ 1,2,3,6,7,8-HxCOD 402 404 1.26  1.21 Y 00:40:20 00:39:49
1,2,3,6,7,8-HxC0D 390 392 1.24  1.28. Y  00:40:21 00:39:50
1,2,3,4,7,8-HxCOD 390 392 1.26 1,27 Y  00:40:13 00:39:42
1,2,3,7,8,9-HxCOD 390 392 1.26  1.27 Y  00:40:44 00:40:12
13C 1,2,3,4,6,7,8-4pC00 436 438 1.05 1.05 Y  00:44:34 00:44:02
1,2,3,4,6,7,8-HpCOD a2 426 1.05 1.02 Y  00:44:35 00:44:03
13¢ 0CDD 470 472 089 0.86 Y  00:49:16 00:48:38
ocoD 458 460 0.89 0.8 Y _ 00:49:17 00:48:39
& '
)
Furans Ov‘@
S
13c 1,2,3,4-TCOD 326 328 0.787,3.84 Y  00:30:06 00:29:30
13¢ 2,3,7,8-TCDF 316 318 J5T80 0.68 Y 00:29:56 00:29:19
2,3,7,8-TCDF 304 306 Q0T 0.7 Y 00:29:57 00:29:20
13¢ 1,2,3,7,8-PeCDF 32 3/ O S1S5 146 Y 00:34:27 00:33:53
1,2,3,7,8-PelDF 340 3:.@"5,’\0\$ 1.55 1.5 ¥  00:34:28 00:33:55
2,3,4,7,8-PeCDF %0 2SS 155 159 Y 00:35:36 00:35:01
13¢ 1,2,3,4,7,8-HxCOF 384 QE@S\ 0.51 0.53 Y  00:39:12 00:38:39
1,2,3,4,7,8-HxCDF 374 5376 1.24 1.22 Y  00:39:12 00:38:40
1,2,3,8,7,8-HxCOF 37 & 376 1.26  1.23 Y  00:39:21 00:38:50
2,3,4,6,7,8-HXCOF 37 37 1,26 1.19 Y  00:40:04 00:39:33
1,2,3,7,8,9-HXCOF 374 376 126 1.21 Y 00:41:15 00:40:44
13C 1,2,3,4,6,7,8-HpCDF 518 420 046 044 Y  00:43:06 00:42:35
1,2,3,4,6,7,8-HpCDF 408 410 1.05 1.01 Y  00:43:07 00:42:36
1,2,3,4,7,8,9-HpCDF 408 410 1.05 1.00 Y  00:45:28 00:44:53
13C ocpp 470 472 0.8% 0.8 Y 00:4%9:16 00:48:38
0CDF 442 444 0.89 0.90 Y  00:49:42 00:49:03
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227274
165886
18743
162041
70308
119228
&5284
50593

42555
115785
59486

227204
226840
23969
182700 .
94232
97661
146104

90434
73153
34197
99240
64700
39628
115785
61476
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18.36 Estimation of Method Detection Limits

The 'CS3’ continuing calibration standard responses for the day when this sample was run
(using standard CS3/170503) were used to estimate the method detection limits for the targeted
analytes. The criteria is a minimum S/N of 2.5:1 for both isotope peaks.

-~

Analyte Std Amount(pg) S/N Detection Limit(pg)
Dioxins |
2,3,7.8-TCDD 10 500:1 0.05
1,2,3,7,8-PeCDD 50 2000:1 0.05
1,2,3,4,7,8-HxCDD 50 2000:1 0.05
1,2,3,6,7,8-HxCDD 50 ] 2000:1 0.05
1,2,3,7,8,9-HxCDD 50 2000:1 0.05
1,2,3,4,6,7,8-HpCDD 50 1500:1 0.08
OCDD 100 2000:1 0.1
Furans
2,3,7.8-TCDF 10 500:1 0.05
1,2,3,7,8-PeCDF 50 2000:1 0.05
2,3,4,7,8-PeCDF 50 2000:1 0.05
1,2,3,4,7,8-HxCDF 50 2000:1 0.05
1,2,3,6,7,8-HxCDF 50 2000:1 «\é 0.05
2,3,4,6,7.8-HxCDF S0 2000:1¢ 0.05
1,2,3,7,8,9-HxCDF 50 31 0.1
1,2,3.4,6,7,8-HpCDF 50 O :1 0.05
1.2.3.4.7.8.9-HpCDF 50 741000:1 0.1
OCD 100 S 2000:1 0.1
Note that these detection limits are giveh in pg injected , so the sample detection limits are
obtained by using the following on. The proportion of the sample injected may be
determined from the sample tracking form included with each sample report.
&

S

Analyte detection limit = Injection detection limit (above)

(portion of sample injected) x (amount sample)

In the case of poor recoveries of the internal standards this amount should be further increased
by multiplying by 100/(recovery %).

The detection limits for these samples, where ca 1/30th was injected and recoveries were ca
70% were between 0.2 and 0.4 ng/kg per congener in the soil samples, depending uvpon the

specific sample.
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19.37 GC Performance Check

The ability of the GC column used to resolve the known close eluting isomers of the Tetra
Dioxins was tested prior to analysis. A performance check standard containing the following
isomers is injected. The TCDD traces are given on the following pages. ‘

TCDD isomers contained in the GC Performance Check Standard in elation order.

»¥2 %

. 00

=3

-

/1,2,3,8

L

4,7
23
12s3s
3,7,
2,7
2,6

~1 00 00 ~)

k]

The criterion for acceptance of this test is that the 2,3,7,8 TCDD must be separated by a valley
of at least 25% from 1ts nearest néighbours. .
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20.38 GC Performance Check Data, DB5-ms Column, 8th August 2003

File:GCO308 £1-398 Acq: 8-AUG-2003 14:48:57 GC EI+
Samplef] Text:GC Pert. Check Sidy D Exp:EPAl6]
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