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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.  Engineering studies undertaken are presented 
in Section 8 and conclusions and recommendations in Section 9 of the report.  

 

2. PROPOSED DEVELOPMENT 

2.1 General Site Description 
The proposed facility will comprise a waste to energy facility which will be constructed on a 
reclaimed site at Pigeon House Road, Ringsend, Dublin (See Figure 1).  

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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2.3 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 (m3) 

Main Building (including Waste 

Bunker) 
16,000 

Cooling water pipes 2,000 

External Areas 2,000 

Fill areas Un-bulked Volume (m3) 

Main Building (incl. Ramp) 6,500 

Roads / Hardstanding 7,000 

Soft Landscaped Areas 6,000 

The principal options of using excavated material onsite will be: 

• Filling of soft landscaped area in the northern part of the site; 

• Filling beneath the access ramp to the main building. 

The implications and viability of retaining the excavated material on site or whether excavated 
material will be unsuitable for reuse onsite and will require disposal off site are discussed in 
Section 8 of this report.  

 

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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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 tarmac except for portions of the periphery 
which appear to be gravelled.  A number of truck trailers are parked and there are also a 
considerable number of portable plastic storage tanks in the northern part.  There is a 
substantial prefabricated office/storage building situated near the eastern perimeter and a 
smaller, similar building in the north-centre.  

Pigeon House Road is at an elevation of between about +3.8 and +4.8mOD at the northern 
margin of the site.  In general ground levels on the site itself are between approximately +3.6 
and +4.7 mOD, with the scrap metal yard in the northern part of the site being slightly higher 
than the remainder of the site (see Figure 3).  There is no appreciable sloping ground on the 
site.  

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 were reported to be coal storage sites in 1982.  
The northern portion of the site is mentioned as having been leased to Coal Distributors 
Limited prior to 1995 and since then it has been operated as a scrap metal yard.  

3.5 Ground Conditions and Geology 
General geological information on the study area was obtained from the following sources: 

• GSI 1:100,000 scale Bedrock Geology map, Sheet 16 (Kildare-Wicklow) 

• The GSI 1:50,000 scale Quaternary map of Dublin 

• Nolan, S.C. 1986 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 

Contractor Description of Investigation Number of 
Explorations 

Date work 
carried out

Geotech 
Specialists 

Limited 

Factual Report on Ground Investigation, 
Dublin Waste to Energy Project 

5 shell & auger 
5 rotary core 
9 trial pits  
5 slit trenches 

May-June 
2003 

RPS 
Soil and Groundwater Investigation at 
Dublin Waste to Energy Site, Ringsend, 
Dublin 

7 shell & auger 
18 trial pits 

March 
2005 

IGSL 
Site Investigation at Waste to Energy 
Project, Ringsend, Dublin City 

4 shell & auger 
2 rotary core 
2 CPT 

October 
2005 

 

Table 4.2:  Archival ground investigations in the surrounding area 

Contractor Description of Investigation Number of 
Explorations Issue date 

IGSL 
Poolbeg Generating Station Site 

Investigation (Report available but 
no borehole logs or maps included) 

14 shell & auger with 
rotary coring 

4 trial pits 
1992 

Norwest Holst Ringsend Wastewater Treatment 
Works Investigation 

125 trial pits, 114 
percussive boreholes, 

35 rotary cored 
holes, 59 dynamic 
and 36 static cone 

probe holes 

1997 

4.2 Fieldworks 

4.2.1 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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4.2.2 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 tests were subcontracted to the Civil 
Engineering Department of Trinity College, Dublin.  

4.2.6 Groundwater Monitoring 

Standpipes were installed in 15 no. of the drillholes, as follows (see Figure 5): 

• BH1, BH4, BH5, BR6, BR8, BR9 (2003); 

• BH3, BH4 (2005) 

• MW01, MW02, MW03, MW04a, MW05, MW06A and MW07 (2005). 

Water level monitoring was carried out in 2003 in all of the 2003 installations, and in 2005 for 
4 of the 2003 installations (BH1, BH4, BR6 and BR8) and all of the 2005 installations 
(MW01 - MW07).  

4.2.7 Gas Monitoring 

Gas barrel headworks were installed on the following drill holes: BH1, BH4, BH5, BR6, BR8 
and BR9 (Figure 5).  Gases measured included O2, CO2 and CH4 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:  

4.3.1 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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4.3.2 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/faecal coliforms and phenols.  

4.4 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.  

 

5. GROUND CONDITIONS 

5.1 Overview 

5.1.1 Geotechnical setting 

A detailed geological cross section and layout of the existing boreholes at the site are 
presented in Figures 5 and 6.  The general stratigraphy is summarised in tabular form below: 

Table 5.1: Summary of General Stratigraphy 

Stratigraphic 
Divisions 

Lithostratigraphy and Genetic 
Classification 

Principal 
Materials 

Recent Made ground (fill) Natural earth and man made waste 
/ made ground. 

Recent Marine (beach, estuarine and seabed) 
deposits 

Generally mixed silts/clays and 
fine sands with shell fragments  

Pleistocene-
Recent Glacial and Fluvioglacial deposits 

Generally well sorted sand and 
gravels, typically with some 
cobbles, and boulders in places. 
Some boulder clay layers reported 
in places  

Outwash/ glacio-marine clay deposit 
Slightly sandy clays with some silt 
and sand layers.  Thicker sandy 
silt/clay at top in places 

Q
ua

te
rn

ar
y 

Pleistocene 

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

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

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.  

5.2.4 Outwash/Glacio-Marine Clay Deposits 

The upper layer of this stratum has been described as a silt with sand laminations.  Where 
logged this material varied between 5.5 m and 6.4 m in thickness.  The sand laminations of 
this material make it susceptible to blowing without good control of groundwater during 
drilling, as is evident from the low SPT values reported for the IGSL 2005 investigations.  
This material may be a glacial outwash deposit.  

Below this layer a thick, possibly glacio-marine deposit is encountered.  This is generally 
described as stiff to very stiff dark grey or black slightly sandy clay with layers and 
laminations of silt and silty sand.  Where proven, thicknesses ranged between 15.4 m and 
16.5m.  

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 (Ll).  

 

6. APPRAISAL OF ENVIRONMENTAL DATA 

6.1 Overview of Legislative Context 

6.1.1 Soils 

Ireland lacks specific legislation for dealing with contaminated land, however current 
legislation provides certain powers for dealing with contaminated land such as the Waste 
Management Acts 1996 – 2003 (and arising Regulations), the Local Government (Water 
Pollution) Acts 1977-1990, the Building Control Act 1990 (and arising ‘Building 
Regulations’), and the Protection of Environment Act 2003.  

In the absence of any national guidelines regulating levels of contamination in soils and 
groundwater in Ireland, it has been common industry practice to compare contaminant levels 
with the Dutch guideline values for soil remediation (RIVM 2000).  The Dutch guidelines do 
not have any statutory basis in Ireland however they are widely accepted by the Irish 
environmental industry and by Irish regulatory authorities.  This approach was applied to the 
sample results to initially assess the levels of possible contamination within the site.  This is 
considered a qualitative 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.  
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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 to prior investigation and permitting by 
Dublin City Council under the Protection of Groundwater Regulations, 1999 (S.I. 41 of 1999) 
which give effect to the Groundwater Directive 80/68/EEC.  The purpose of the Regulations is 
to prevent pollution of groundwater by substances in List I and List II in the Annex to the 
Directive.  The substances listed as either List I or List II are harmful to the environment 
because of their properties, i.e. toxic, persistent or bioaccumulable.  Hydrocarbon compounds 
are considered List I substances under the Directive.  

6.2 Site History – Potential Contaminants 
The history of the site has been discussed in detail in Section 3.4 and is summarised below in 
relation to potential contaminants 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 

2003 Geotech Investigations 

All soil samples were collected from the fill material and show elevated Polycyclic Aromatic 
Hydrocarbons (PAHs), ranging from 20-5020mg/kg.  

Elevated concentrations of sulphate were detected in the fill material (811-8350mg/kg).  A 
single high concentration (13100g/kg) was detected in one sample of estuarine sand below the 
fill material (borehole BH2 at 4m depth).  The lowest protective threshold for sulphate for 
ordinary concrete is 2000mg/kg (Irish Concrete Standard I.S.EN 206-1:2002).  

Total concentrations of certain metals in the fill (lead, zinc and copper) are slightly elevated 
but are below Dutch Intervention 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 (MW01, MW04A, MW06A).  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 shallow groundwater from monitoring 
wells MW1 (TPH 14ug/l), MW2 (TPH 269ug/l), MW6a (TPH 15ug/l) and MW7 (TPH 
14ug/l), as well as the deep monitoring well BR8 installed in 2003 (TPH 147ug/l). These 
concentrations exceed the EPA’s interim guideline value for TPH in groundwater of 10ug/l.  

PAHs (Sum of 16 compounds) were only detected in 2 no. wells, MW3 (0.89ug/l – lighter, 
more soluble PAHs) and BH1 (32.4ug/l).  These concentrations exceed the EPA’s interim 
guideline value of 0.1ug/l for total PAHs in groundwater.  

Boron was the only dissolved metal in groundwater that was significantly elevated above the 
EPA’s interim guideline value of 1mg/l (maximum concentration 3.1mg/l), probably as a 
result of mixing with seawater, the highest concentrations are found in the samples with the 
highest electrical conductivities.  Detected concentrations of arsenic, lead, nickel and zinc in 
groundwater are also 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/l.  

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 CH4, CO2, O2, 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 CO2 21%, maximum CH4 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 CH4, CO2, O2, 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 evidence of hydrocarbon contamination 
however concentrations of TPH and PAHs are mostly below the Dutch Intervention values.  
Concentrations that exceed Dutch Intervention values are likely to be associated with localised 
hotspots of contaminated soils.  Trace concentrations of BTEX, PCE, and TCE were also 
detected in the fill material at concentrations below the Dutch Intervention values.  

Elevated concentrations of metals (lead, copper and zinc) were detected within the fill 
material in a number of locations above the Dutch Intervention values, possibly related to the 
waste included in the fill (waste metals, etc.).  Some high sulphate concentrations have also 
been measured in the fill material above the threshold for the protection of ordinary concrete.  

There was evidence of free-product in groundwater during sampling of the monitoring wells 
in March 2005 (i.e. an oily film), as well as a deep orange liquid in one well within the 
Hibernian Molasses site.  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/kg (Sum of 16 compounds).  

The proposed route for the cooling pipes will be reduced to a formation level of 
approximately 2mOD therefore the top 2.5-3m will be excavated.  The route of the proposed 
cooling pipes lies within the Clearway site.  The existing soil results for this area (<3m) 
indicate TPH concentrations ranging from 2-21051mg/kg and PAHs ranging from 0-27mg/kg 
Sum of 16 compounds).  

6.6.1.2 Classification of Excavated Soils 

It is not possible to determine the exact classification of the soils for disposal to landfill 
without carrying out a detailed targeted environmental investigation.  

However, based on the existing 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 excavations were isolated and assessed 
separately.  

6.6.2.2 Retention beneath Main Building 

The excavated soils could be re-used as an engineering fill beneath the main building.  

The geotechnical properties of the excavated soils would have to be shown to be suitable as a 
fill material for use beneath the main building (e.g. beneath the access ramp).  Such a design 
would need to incorporate venting 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 geotechnical properties.  

6.6.3 Disposal of 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 during sampling would mean that Dublin 
City Council may require groundwater to be treated prior to recirculation on site so as not to 
pollute groundwater in previously uncontaminated areas.  The level of treatment required 
would similar to that required to discharge directly to Dublin Bay.  In addition, this option 
would require an assessment as to how best to recharge 80m3/hour of water to ground and 
would require the installation of injection wells or infiltration trenches on site prior to 
excavation.  

Recharging the abstracted groundwater within the site would not be as simple as discharging 
to sewer, or treating groundwater and discharging directly to Dublin Bay. We do not favour 
this option at this stage.  

 

7. APPRAISAL OF GEOTECHNICAL DATA 

7.1 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. 

7.2.1 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 1and 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 

Classification testing carried out on the made ground is summarised below. 

Material Moisture 
Content (%) 

Plastic Limit  Liquid Limit Plasticity 
Index 

Made 
Ground 

13% - 28% 18% - 30% 30% - 39% 7% - 13% 

Using Casagrande’s Plasticity charts the fill material sampled can be classified as inorganic 
silts and clays of low to intermediate plasticity. 

Bulk densities and dry densities were not measured.  

MCV 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 
Content (%) 

Plastic Limit  Liquid Limit Plasticity 
Index 

Laminated 
Silts 

21% - 30% NP 22% - 25% NP 

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) cv values recorded varied between 6.5m2/year and 
50m2/year.  Published information on tills in Dublin quote cv values in the range of 20m2/year 
and 60m2/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. 

 

8. ENGINEERING STUDIES 

8.1 General 
This section describes some of the key design issues and preliminary engineering studies, 
undertaken for the substructure works for the proposed facility.  Brief descriptions of works 
are included along with envisaged construction methods.  The subsurface profiles used have 
been based on the ground conditions and groundwater regime inferred from the ground 
investigations.  Geotechnical design parameters have not been selected at this stage. 

8.2 Substructure works and envisaged construction methods 

8.2.1 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 (∼3mbgl).   
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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.  

8.3.2 Engineering Options 

Refer to Section 2.3 for approximate un-bulked quantities of excavated material that will be 
generated.  Engineering options for using this material are as follows:  

8.3.2.1 Option 1 – Dispose of Material off site 

Based on the existing results the soils in the proposed Plant Area and Waste Bunker area 
would generally be considered non-hazardous waste for disposal.  Shallow hydrocarbon 
contaminated soils in the vicinity of the proposed cooling pipes route may possibly be 
considered hazardous for disposal.  Note: the probability of local hotspots of contamination 
within the excavation areas is high (See Section 6.6.1).  

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 out a seepage analysis and estimated the 
maximum unfactored steady state seepage generated during this excavation would be 
approximately 80m3 / hour. Approximate duration of construction has been assumed to be six 
months.  

8.4.2.1 Option 1 – Discharge directly into Dublin Bay  

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 (See Section 
6.6.3.1).  

8.4.2.2 Option 2 – 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.  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 
Fluvio-

Glacial Soils  

175 

Cohesive 
Glacial Till 

250 

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. 

 

9. CONCLUSIONS AND RECOMMENDATIONS 
The ground investigations carried out at the site indicate the site is covered by up to 5 m of fill 
below which are extensive deposits of sand and gravels and glacial soils overlying limestone 
bedrock. Groundwater levels are typically 3m below ground level.  
 
Geotechnical 
 
1. Excavations required to construct the waste bunker within the waste building will 

extend into the water bearing sands and gravels.  It is envisaged that the excavation 
will be carried out within braced retaining walls founded sufficiently deep to ensure 
stability of the 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.  
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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 would grant a discharge licence to discharge 
groundwater directly to Dublin Bay without treatment based on the existing 
groundwater results. Confirmatory groundwater samples should be collected and 
analysed for the full suite of parameters required to support an application for a 
discharge licence to discharge groundwater off-site.  The preferred option would be 
to discharge the abstracted groundwater directly to the foul sewer, otherwise costly 
treatment will most likely be required prior to discharge to Dublin Bay or 
recirculation within the site.  
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GLOSSARY OF TERMS 
 
As  Arsenic 
Ba  Barium 
BTEX  Benzene, Toluene, Ethylbenzene, Xylene 
Cd  Cadmium 
Cr  Chromium 
Cu  Copper 
Hg  Mercury 
mb  millibars 
mbgl  meters below ground level 
Mo  Molybdenum 
mOD  meters Ordinance Datum 
Ni  Nickel 
PAH  Polycyclic Aromatic Hydrocarbons 
Pb  Lead 
PCE  Perchloroethylene 
pH  hydrogen ion concentration (i.e. acidity) 
Sb  Antimony 
Se  Selenium 
TCE  Trichloroethylene 
TOC  Total Organic Carbon 
TPH  Total Petroleum Hydrocarbons 
VOC  Volatile Organic Compounds 
Zn  Zinc 

 

 

 

 

 

 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

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



 

 

FIGURES 
 

 
 
 
 
 
 
 
 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

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



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

 
 

J:\D5000-D5099\D5072\3) DOCUMENTS\30\REPORTS\GEO-ENVIRONMENTAL 
ENGINEERING ASSESSMENT_07-06-06_WITHOUT APPENDICES_D5072-30.DOC
  

 Arup Consulting Engineers
Issue    7 June 2006

 

 

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/034:119
Your Ref
7 November,2003

Mr M Kelly
Geotech Specialists Ltd
Hartwell Upper
Kirl
County Kildare
Eire

TES Bretby

PO Box'l0O
Ashby Road
Burton-upon-Trent
Staffordshire
DEl5 OXD

lielephone: 01283 554400
Facsimife: 0128ts 554422
E-mail: enquiries@tes-bretby.co.uk

Dear Mr Kelly

\ ,,:t Soil Sample Analvsjg- Dublin Waste

Ptease find attached an amended Table 1 for the samples from the above site with the Etemental
Sulphur results that were missing ftom the original report.

The work was canied out in accordance with Mowlem Environmental Sciences Group Standard
Terms and Conditions of Contract.

Please contact me if you require any further information.

Yours sincerely

a t*\".^rx-l^..
J Hannah
Proiect Co-ordinator
01283 554403

A Mowlern plc busines
Regislered offrce: Mowlem pl< White Lion Court swan Street lslewonh Middlesex T\rV7 6RN
rmwmesg.co.uk

Reginered in England no. 77528
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TEST REPORT
SOIL SAMPLE ANALYSN

t,252

Amended Report
TES Report No. EFS/034319

Site: DubIiF Waste

ceotech Specialists ttd
Hartwell Upper
Ki11
county Kildare
Eire

The 2 sarples described in thi.s report were scheduLed for analysis by
TES Bretby ori Friday, 17 October 2003. This is an amended report thats
replaces the report issued on 31 October 2003. TLre analysis was completsed
by Friday, 7 Noverber 2003.

Tests marked as 'noE IIKAS accredited' and any opinions or
interpretat.ions expressed herein are outside the scope of any
TIKAS accreditation held by TES BreEby laboratories.

The following tables are contained in this report :

ReEults
(1 Page)

Table 1 l"lain Anal-ysis
Table of ReDosL Notes

behalf of I
I Bretby : =l L\qrxl\o'l^
annah 

- 
ffi

Date  o f  I ssue :  07  /LL /  03

rked Inot UI(AS accredj.ted' in this report are ttot included
in the ITKAS Accreditation Sctredule for our laboratory.

Aretby accepts no xe6irolrstb!1i,ry €or rtr€ 3atiFling lelated t.o !t€ above results

ES Breby, P.O, Box 100, Burton-on{er4 DEl5 OXD Td; 01283 554,{OO Fa)c 01283 5S422
gtby is a division of Mowbm EnvirorwEntal Sciencas Group Regisiered h England Nunber a/6ZE

coltro1 Page
Sbeet tl I
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GEOTEGH SPECIALISTS LTMITED
H€rtweil Upper, Kill, Co. lfldare, lreland
T:L (045) B7ZZO1 Fax(MS) azZSto-
rmatt: geotech.dublin@mesg. co. uk

Dublin Waste to Energy
REPORT ON GROUND INVESTIGATION

Factual Report No. KD3llG
Engineer: M.C. O.Sultivan & Co. Ltd.

Glient Dubtin City Council

Client:

Dublin Gity Council
Waste_ Management Services Dept
68f70 Manowbone Lane
Dublin 8

Engineer:

M.C. O'sultivan & Co. Ltd.
Consulting Engineers
Ashurst
Mount Merrion Avenue
Blackrock
Co. Duhlin
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INTRODUCTION

In May 2003.Geotech Specialists Limited (GSL) were commissioned by M.C. O'Su[ivan & Co. Ltd.,
(MCOS), on behall of Dublin City Council (DCC), to cany 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 Wastre to Energy plant.

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

THE SITEAND GEOLOGY

The Site

The proposed site is situated lo the south of Dublin Harbour and to the west of the of the existing

Poolbeg Power Station. The site is at lrish National Grid reference O 196 335, see Site Location

Plan in Enclosure F.

The proposed site covers approximately 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 electical station to the west and the Ringsend Sewage

Treatment Plant to the easL As indicated in the tender documents, the site may have been used

as a municipal waste disposal site in the past

Published Geology

The published geological map covering the site, GSI Sheet fG (1995), shows the solid geology in

the areas comprises dark grey to black limestone and shale of the Catp Formation (Carbonfferous

Age)

2

2.1

October 2003
lssue No. 2

Report No KD3116
Page 2 of6
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3.1

As reported in the project tender documents (Dublin waste to Energy, Ground Investigation
confact, october 2002) previous investigations in the vicinig of the site indicate that the aea is
underlain by overlying a sequence of sands and gravels, sofr estuarine clays and
silts, laminated clays, till and dense coatse to very coarse granular soils, werlying Lower
Carboniferous deposits of

FIELDWORK

General

The fieldwork was canied out in general accordance t /ift Bs s93o (19gs) and part g of Bs i3rz
(1990)- The exproratory hole locations were setected by Mcos as shown on the Exproratory Hore
Location Plan in Enclosure F. The locations were set out by taping trom local features. The final
co-ordinates and reduced levels were surveyed by GSL to lrish National Grid and erdnance
Datum (Malin Head) and are shown on the logs in Enclosure A.

Exploratory Holes

The exploratory holes are listed in the following table.

The exploratory hole records are presented in Enclosure A and should be read in conjunction with
the Key included rherein. The records provide descriptions, in accordance with BS s93o (i999), of
the materials encountered and details of the samples taken, together with observations made
during boring, drilling, pifting and trenching. Slit trench sketches and logs are shown in Enclosure
c. Photographs of the trial pits and recovered cores are presented separatery.

Odober 2003
lssue No. 2 Report No KD3l 15

Page 3 of 6

SUMMARY OF EXPLOMTORY HOLES

Type Quanttty
Max||num Deplh

(m) Remar|(s

Cable Perc ssion Boring 36.50 BHl, 2, 3A, 4 & 5
Rohry Open Hob / Cor€ Dri6ng 4 i19.50 BR6,7A,8, I&to
Tdal Pds o 4.40 ma.fihe dlrg, TPI to Tpg
Slit Tleoches 120 machine ard hand dr€, STI b ST5
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I nstrumentation and lUonitoring

standpipe piezometers were installed in borings BHl, BH4, BHs, BR6, BR8 and BRg as shown on
the logs in Enclosure A and detailed in Enclosure B. Records of ground,vater and gas monitoring
canied out by GsL during and afrer the fieldwork period are also presented in Enclosure B.

3.4 In€itu Testing

In-situ testing was canied in accordance with 855930 (1999) and Part I of 8S1377 (1990) unless
otheuise stated. The testing is summarised below and the results are presented on the logs in
Enclosure A

Standard Penetration Test (SP'D N-values ranged from less than 10 to greater than 50 (btows per
0.30 m). Tesis conducied in made ground where the N-values are greater than approximately 35 is
likely due to the presence of cobbles, boulders and obstuctions. These values are not regarded as
representalive of the relalive density, consistency or strength of the soil at that depth. The visual
description'of the consistency or density of the recovered soil samples in these layers is reported
on the logs.

October 2003
lss0e No. 2

SUMMARY OF IN-SITU TESTING
Type Ouantity Remarks

Standatd Penetration Tests 269 conducted during boring and driung

Report No KD3l16
Page 4 of 6
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4.1

LABORATORYTESTING

Geotechnical Testing

On completion of the fieldwork all samples were transported to the Gasflemartyr, Go. Cork
laboratory of GSL for tempoiary reteniion and testing. The laboratory testing was scheduled by
Mcos. The geotedrnical testing was canied out in accordanoe with BS 1977 (1990) and ISRM
(1981) and ISRM (1985). The testing is summanied below and the results are presented in
Enclosure D.

Geoenvironmental Testing

On completion of the fieldwork, samples for geoenvironmental testing were transported to the TES
Bretb,y 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 results are
presented in Enclosure E.

SUMMARY OF GEOTECHNICAL I.-AEOMTORY TESTING

Remalks

Moisture Content Detemhation 20no., oonduded on sealed jar (D) samptes

Atleberg Limit Deteminstbn 18no.

Pailde Size DbEibut'on Analysis 32no- indudiBg sno. lry&o$leter IesG

pH Level and Sulphats Conlent ot Soits 28no.

Moistxe Condition Value (MCV) Tests lzno. conducled on bulk (B) samples

Califomh Beadng Rato (CaR) T€b 3no. conduded on bulk (B) samples

Delermination of Point Load Ind€x Values I 0n9., conducted on selecied lock cote sarnDles

lJnconfned Compressive Sbeng0! (UCS) Tesis I no., @nduc{ed on a seleded rock cofe sampb fron BR8

SUMMARY OF GEOTECHNICAL I-ABORATORY TESTING
TYPe Renra*s

ICRCL Full Sule (common contamlrants)
6no., condud on samples fiom Btl2, SH5 & BH8 ard TPl,

TP4 & TP7.

Total Petroleum Hydrocarbons (by GCFID) 6no-, conduded on sanpl€s from BHl, BH3A, & BHs and TP8

Dioxins 2no., conduded on sarple6 ftom TP2 & TPg

oc{ober 2003
.lssue No. 2

Repo No KD31l6
Page 5 of 6
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Approved for lssue By Mike Kelley, B.Sc., ll.Sc.
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ENCLOSURE A
EXPLORATORY HOLE RECORDS

Key to Exploratory Hole Records
Borehole Logs

Trial Pit Logs

Key
BHl,2, 3A,4 & 5,

BR6,7A,8,9,  & 10
TP1 to TPg

Octob€r 2@3
lssue No- 2 Repon No. KD3t16

EncJosure A
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Key to Exploratory Hole Records

SA!NPLES

t ndtorffted
U
TW
P
L
CBR
BLK
cs
Dishrrbed
D
B

TESTS

SPT S or SPf C

DRILLING RECORDS

The mecfEnical indkrs |ICRiSCR/ROD & It are defned h aS 5930 (1999)

TCR Tstat Core R€c(nrety, Yo
SCR Solid Core Recovety, %
ROD Roc* Quality Designation, %
lf FraciuE spacing, rnm. Minimut4 Vpicaland maximum spacings are plesenbd. Th€ tetm

non-intad (!Mb used where the cole b ftagnented.

Flustr refums, estlm3ted gercent3gB txith cohu( wtrere relevant, are given in the Recods coh'tmn

CRF Core recovered 0ength in m) in lhe folo.ving run
I.ZDL Ass€ssed zone of core lcs
N/A Not apglbabb

GROUNOWATER

V Grcundwater st*e
V Gmundwater lerrel after standing period

Dri'ren fube sample .r
Pushed lhin wal tube sampte l- nomina[y 1 00 nrn diamEter and tull Ecovery unbss otherwise stated
Pushed pi$on safiPb J
Liner sample (from Wndowless or similar sampler), tul ecoYery unless olherwtse stated
CBR mould sampE
Block sarrple
Core sample (fom rotary core) taken ror hboratory lesting

Sr|all sample
Eulk sample

Utater sample
Gas sampb

Enyironmentala*lemistry samples (h more than one contaiDet wherc aPPtoptiale)
Sofl s3rnob
Wder sample

Sar pte Gference numbeG are assigned to errery 6ample taken. A sampl€ lefetence of 'NR' indicales lhat afiempt was
made to take a trbe sampb, however, there v/as no reco\tery.

Mooihi(lg samptes bken afier cDmpletion of hole cocstuction are not shown on lhe e:ploraiory hob logs.

Standard Penetratbn Test, open shoe (S) or solid cone (C)

Ths Standard Peqelrartion Test G defined h BS 1377 : Pa 9 (1990), The incremental blovir counb are given in tie
Field Recods column; e€rfi inclement is 75 .nm unless sffi olherx/ise and any penetration under sef s/elght in mm
($t4 ls noted. Where the fult 3OO mm test dtive is adrie /ed the total number of blot rs for the ted drive is p€6e ed s
it = ; tn trre Test column. Vvhere fie Gst drive blows leach 50 (eihgr in total or tor a single ins€menD the total blovv
count b€yond lhe seathg drive is gtuen (without ths ltl = prefDo-

In sih| varc test, peak (p) and Gmouk ed (r)
Hand lrane tesl pedk (p) and €moulded (r)
Pod€t penetromeler lest sffength value
Vadabd head p€rmeabifty tesis (KFH = falling head test, KRH = rising head test KPI - F,aclcr test), permeabiry valuE

Test results prodded in Field Records column

Othet
W

ES
E\'\'

Comments

IV
HV
PP
KFH, KRH, KPI

Prlicd Oqbln$rr'Lto Er€ iyPri..t

ProLctNo. Xtl:Hl6
cait do.4tor osblin c*y c..r!*a
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Key to Exploratory Hole Records
-r.t-

GEOTECH
::-

INSTALI-ATICN

Standplp€t
plezon€br

SP
SPIE
PPIE
EPIE

INSTALI-ATIOiI
LEGENDS

Details of stal dpipelpiezo[Eter inslallations are given on the Record. L€gend colum|t shoirs inslalled fuLgbumer
deplis hrluding slqtted pipe sectbn orlip depfi\ respnnse zone flter nrateriat type and layels of backfll.

The tlf€s of instrument instalH b indcated by a code h lhe Legend counn at the deF,h of the lespollse zorc:
Stadpipe
Standpipe piezorn{er
Pneumaiic piezomeler
Electonic Dieedmier

A legend de€cdbing |he installEfion b shoi.n in the righunost column. Leget|tb additionat to BS59BO are trsed to
describe the bacldX matedals 6 indicated beblv.

Aisings

ffi
Concrete

FTT
l . ' .  - . :  - - .1

Grput

N
Bentonfre

m
Gtavd

f f i f f i
itolEs
1 Sffi legends arc in accordance wth BS 5930 (199$)-

Water level obseNalions of discemible enfbs during the adt€ndng of the exptoratory hob arc given at the foot ofthe
log and in the Legend colunrn. The term hone obseNed' b used where no dbcrete alltrbs are iOenmeO atttrougtr tris
does not necessadv indble that the hole has not been advaficed below grpundwater level Under certain condiions
groundwater caflnot be observed, for instance, ddlling wit'| watier flush or oveiruater, of boring at a rate mucfi testef
lhan water can make its wey into the borghob (ret 8ss*|0 : 1999, chsse 4?24. In additon, where appropdate, v€ter
leveb in rhe hole d tt|e time of rscovedng lndMdual samples or carrying out in sihj esG and at shin ariirg& are given
h the Records column.

Evidence ofthe occunence olvery coaGe padcl€s (cobbles and boutders) is pleselted on the togs, ho{lever, because
of their sEe in relation to tl}e exploratory hole th€s€ Gcords may not Ue fuly representative ot ttrei iize ena ft&uency
i',r ttte ground mass.

The bol€hole logs preserd the resuts of qandard Penetrattofl Te61s tecoded ln tfie fidd widrout coriedion or
inleryretatftn. Ho'uever, in certain gmund condnions (eg high hydraulic head or rihere v€]y coaE€ padides ar€
present) some iudgement may be necessary in corEiredng whether lhe resstts ere repre*nbtive 6f in sht mass
conditrons.

The declination of bedding and ,oints is given wfth respecn to o|e normal to the core axb. Thus in a vertical boehote thb
will be the dip.

The asses$nert of SCR, RQD and Fraciure Spacing exdsdes aftlficht hactures

REFERENCES

BS 1377 : 19!X) : British Standard Methods of test for soils for civit engineedng purposes. Elitish StsndaRts Instlutbn
&S 5930 : l99g : Code ofPEctice forsite investbdions. British StarFards Insitdon

ltDl.d llsD6n$ebE dlt prli.cr

Prcl..iNo, Kglllc
Crrl.dostlo. Dgbtrt| Ctrt Co.r*
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Borehole Log
+464!€O

E3toqo}
233,c'tJt

osut.00

1.0GtJO

12D1.65

aoczso

3.0G3.rl5
8.@33)

3.00

351
3.€0{.{}5
q6q{00

{m{,/(i
4.@.131

4.EO

nrpc,45
tooS-50

.(
)
o

a

c

- z0+?4t! ?.G?lo

Grcutd$at€. Enti.3
o- Siru.L Pcsr!*n(. b.hdiour D.prhs.dcrl

(ml (nt
1 450 Rose to 3.0O rn der 20 hinuies. Srong htlr'

Iri)
l3O miB Clilrl
80 r*n Cttssl
4t fiir Clts€l

1.50.a90
7io.7l('
185-A'.lx)

Borehols

BHl
Sheet 1 of4

OrllLdbt lf,)
LoqEEdty PG
Clt .t d !yU(

lt€5(4,an,t.ro.r0) 17.@

5-00

2!r€4!
5,90

Sofr blotvn b tlack egrdy gravely C|AY
and sandy GRAYEL Fll! $ih EubanEdar
cobbtss ard fi'aErrEr|b ol bd*
conqete, wEod and pbsiic. Gra\d b
subat€dar b subtqll{red fr|e b coarSe.
(MADE 6ROUND)

iiedim derEe b decre grey sardy
f,ritr shdltraEments and oc6b|lal
srb.lirftted cob6les. Said ls tue to
t|edum gravd is glbangubr to tounlled
fine b coarse. (ESTTTARNE DEPOSTD.

i-.t
'-.i.

?.."i:

"- 
?.

+. : .

: ' . ' -'e^1 '

- . i .

7.;.

't;?. 
:'- 
?'

^ ' 3  r"lt,l
i ' i.

Dlplh R.LLd RfiE*s

st|€et Al 4r!fis rd '!(!j@
rn ticB*sslfr.a h l€.l(€b

scd6 1sl) "*-o."*** B

Pror.C Duhfir|west.ro En rgy

P.pl.€r xo. Kmfi6
G-ri.dodtor DubhCrvcomcn

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

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



Borehole Log
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Borehole Log
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Borehole Log

91.0031.50

sttg}sa50

145G!135
3450.?t95

35.G3n50

3550a595
35.5NA95

!e&363e
3nq}36-a|

Groqrdd.r Edrej
No. Sntd( P€t$*.DGt rtouf olT.tr s.d!d(lnt (ml
1 45o Rosa b 3.0o nt dte. 20 |rtlllls- Sfotlg dow

efl.d!!. SD
LEggtd bt PG
Cft.dr.d by liK

Coddit|dr ESt@3.Gt
,ldd|{Gdd lt2B}tsI''t

$.t €"56.ar,1o

a? (a,./lqi2'iqt 6. ttnd

!t50

a5/05/2!G
:F50

Sb'fr b lrE y stfi da* $Ery b.s,rfl
€Eghty sandy CLAY wi$ rare fne sand
leoses, (EStt ARINE DEPOSrI).

35.50

36t 0

26/n6/20@
r€.00

Recov€led as, b.orvn slgldy slty GFl\\iEL.
wilh occasbml $ba4guhr b lub|qlmded
cotrbE3. Gravd i5 atEriarb s|.6rglrded
fiie b codse- (po6slbte we€U|ered
roct lead,

D(I'LORATORYS(I|I EI|DS  T 3A5O 'l

O.p$ R.l4.d n h.rls
Drror.(n) n!. to.e |! d
3&F.36.50 il5!il3clt!.|

oG.rd$!16la@

P!!i.cr Dglthwrsb b Edrgy

rrli.d r|A XDl t6
C-dcd onrto. Ou!,b City Coun il

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

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



Borehofe Log
i3.ggd
ta1g7n

Dna.dbt tlD
Logged t PG
cl|.d(.(tbyU(

St-t
ZT/06I?fIE
Erd
Gi6i?ct

E$dpa.r4 lcliod. l|d R.|rEt€
CExb ti's€Db blad| b
lrllddlgftt c&rdbtrh
Cd. garsldv. ldl|o b 3a-C[
Br*tc. tccl!.o vitt qui

ffi#ffi'ffi:
l|dord e|d agaE 5a

Samples and Tests Sbata
&rdr Typ. r t{o l)|b Tt'|.

Oc.rhdot| L!f.d

TAFIIIAC petre tEnt overlyhg gret ang da.
ro drDsEdar cabttes (tll|ADE GROU]iD!

osG,t.@ E 2
(o59

0lO +3rg

(3.r0)

F l.qlr,as

F 
1.@150

[ 

'*-

F zooz1s

E '**

E "_"
E :_"

s"Tc
B 3

B '

l..io ar/!3r3

SPTC
e 7

rrFrz0.lzat.5)
D 6  |

sP'f s ID e  I
810  I

812

E 1 3

sPIc
8 t 4

tJo o!

z@ Cy

a @ 1

I

So0 gry bfl/n b tH s[d|w saidv
CIAY d cRA\rEL F[.r. ta]fi armsdr
r'vood. ce.adce and bd*
Grard b arutdarb nne b
aorse. (MADE GROUID)

3.7!.t 15
3,704..t5
4.004,50

2r.50.,t !3
rt50

450-500

5.|x15.50

5.505.95
35I€.00

a?o

450 321

t50 33

llediur|r derFe $Ey sfgttly day€y fr|e
SAND wih rare sldl |t.griEtds, crat€
F s|lamul4b sub.qsded fir|e b
rie(fun (ESIARINE DEpoigfD-

(2-0o)

: 

*'-

-- 
z.wz./ls' 7.(xt?5t}

8lo€3s
E509.00

B 1 5

"*" | *3ac.6r!r.79
81€ I

7b

SPT C
a f i

ra(,rr6.7Jo t a5o

27;GI?sAt
lotD

l|ernm deose dd* gr€y to rrxttt-oolourd
sarxty GM\,EL v|!r shel ft€ameJ|b, Sdd
b fne b co€|Ee. Gr4rd b fliang'iar
lo Eqflled ft|e to coarsE €STUAR|NE
DEPOSTD

Stdjm cfiii rdndlEat

tlot !

"..n,
-j"*

a.?'.
--'.> 

i

.'. t"l" . ' 2 t

*'1
..,-;'1- - . 11

-".4'.'- 7
.. .-l

2.:;- l
;"..4-.'.D 

4
D.,i|l Iryn"l R.conr. Iffi. ,itr

6m||!dw:&rEnt|.6
iit. Sffir( Pod$e.cbdt vloq' *nt.*hi
I 4.70 Ro6e io 450 m &r 20 n&tl,tc., Sf6v ilgres

D.tri R.h!d Rr'r!t! Cfia.dnng
D.!'dt(trt Trr to6&tr.d
l'€o-l.S 45s*Eclt6€l

iloEs Fd @land.i ot t|nlols atd
dDfEri:ttibs s€e t ylieeLlt(! !s|dradEd
levslg ir |l}et!3 Stdl'l ttla|€ss gi|lgt a !ta.t(6$

S.al€ l:5O ",-.*-tr-***. B

Pr-!t.r Dsbi|tYrStoENl|gy

PriC..l tro. l(D6{lG
W tlor IxDtrn Crvcounctl

Eo|€hole

.BH2
Sheet I of4

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

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



Borehole Log
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Report Notes

Solrsolid anab/sb specifrc: .
Results aer€€sed as mgikg unless staEd o8le ise
So{ aBabEb not cotduded in accotdance wi8t Bs13z
Water Soluble Sulphale on 2l rl,aiersoil €tdract
AR denotes analysb cpnducned on lhe As R€aeived sample
# coduted rith benzo(b)f,uoranthene
## co-elubd yrif| lodendl23d)pfene
BTE( analysb etpressed as ugy'kg As Received
PtEnot HFLC resufts e)g|essed as mgrlg As Received

Wabr anal/sb sp€cific:
Resuts e6ressed as mgy'l unless stded otherwise

Oil analFb specinc:
Re$hs $eressed as mgy'kg unlsss stabd oherwise
s.G. eDeressed as g/crnl@ 1fc

Fiter analysb specfrc;
Resrtls eJpressed aE m9 on fitter unless gaH olhemise

VOC atEblsk speciic:
Eplanalory noEs fur data Aagging
U = undeiecied above reporting fmit
J = c€ncentalbn at irlsbument vvas below loiEst cafbratbn sbndad
E = concentation at insturneni uas abon toP cafibralion siandad
B = corpound was deded in me6od blank

Gas (Iedbr bag) anely$b speciFc:
Re$lts e>prcssed as ugr'l unless staEd otherube

,lir (Caltot| tub€) analysis speciFc:
ResJlts e)qressed as ug on tlbe unbss daH odErs/ise

Asbestos analFk spec'rfi e:
CH denotes Chrysot e
cR denotes Crocidolib
A[ denotes &nosiE
NADIS denobs No Asbesbs DeGd in sample
NBFOdenobs No Bulk fbtes Observed
TTrace
L Low (?-15%)
f Medium (l$50%)
H High (>50%)

Crnetel notes:
' lhis anab,sis v/as s.bconfaded to anolher laboratory
5 V\fithin laboratory tolerances
$$ unabb to anatyse due to natle of sample
V Resulb br gukJance only, possble inE Erence
& Bbnk corected
LS insuffcient sample for analysb
lBd Unable to analyse due to inErbrenc€a
NJ) NotdeEmined
N.R Nouecorded
N-Det Not deteded
Req fuEl/sis Requesbd, see attacfied she€ts br resutts
'denotes thG result not UKAS acqedited on thb sample
D Ralsed detedirs limil due lo nahne ot sarnple
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Our Ref 2 E'FS/033223
Your Ref :
18 August 2003

Mr A Garne
Geolech Specialists l_,td
Carewswood
Castlemartyr
County Cork
I reLand

Dear Mr Garne

TES Bretby

PO Box 100
Ashbv Road
Burton-upon-Trent
Staffordshire
DETs OXD

Telephone: 01283 554400
Facsimile: 012&1554422
E-mail: enquiries@te5-bretby.co.uk

. SOXLS ANALYSXS - Dub].Ln $Iaste

Please find att.ached analytical results for the samples from the
above site.

An invoice for this work will fol1ow under separate cover.

If appropriate, samples cowered by t.his report will be saved unti.l
approximately 17/09/03 when lhey will be discarded. please cal-l-
Ol-283 554403 for an extension of  th is datse.
Please be aware that from 1 ,tanuary 2oo3 our policy for the retentsion
of paper based laboratory records and analysil rep6rts wiLl be 3 year

The work was carried out in a,ccordance with Mowtem Environmental
Sciences Group Standrrd Terms and Conditj.ons of Contract.

Please contaet me if you require any further information.

Yours sincerely

.f Hannah
Proiect Co-ordi .nator
0 r-2 83 -  5544 03

{

A Mowlern plc blr3in.3t
R€gistered offi<c Mowlem plc Whire tion Court Swan Str€er trtewodh Middtejex TW7 5RN Reginerd in €nghnd no. 7/528
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ENCLOSURE E

GEOENVIRONMENTAL LABORATORYTEST RESULTS

TES Report

TES Report

TES Report

ALcontrol Geochem RePort

EFS/033223

EFS/o32527

EFS/034319

0$802557

October 2003
lssue No, 2

Report ilo. KD3116
Endo6ure E
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Pherd HPLC resirlb €rere€sed ae mg !9 As Receiv€d

Walar analysis specific
Re$lts €rgressed as mgn ur{ess stated othervrise

Oil analysb speclfic:
Resufts e|gress€d as mgftg unl6s s{atsd ohenflise
s.G. eleressed as g/cnf@ lsoc

Fiftsr ambEb 3p€clfic:
Results iirj|essdl as ]tE on flter ur{ess stated oBterrrise

VOC arElysls specinc:
E@lEbi ]roles fDr data nagging
U = u'{ietecbd abore reportng tir*t
J = cmcentafon at instumert $ras bebw lolrest calibialion sbndad
E = conceobadon ai instumeri r€s aborre bp caliDration standard
B = ccimpound was deteded h fiFthod t ank

Gas {fedar bag) anal6is speci6c:
ResutE epressed as W/t udass s€ted oth€rwise

Afr (Carbon tube) analfrsls spqdfic:
ResrtE e)sress€d as gg on tibe unless stat€d €ff|ery{be

Asb6tos amlysls speciFc:
Ctl denotes Chrysotle
CR den ies Crcciidite
A 

 

denotes fuiocfte
I{ADIS denolE No lsbedos Detected in Sample
XaFO dea@s No Bulk fibres Observed
TTrace
L Lorv (2-1596)
U Medtum (1$50%) .
H Hbh (>50%)

General notes:
^ thh arlalysb was subconfa@d to arDther laborabry
$ Wf|in bboraby blerances
$$ uEUe b analyse due b natire of sample
Y Results b. gu'd:rnce only, pcside hterterence
& Bbiqk conecbd

. LS truftjent sample for amb6b
lr{t Unaus b analyse due to hbrf€fences
l{,D Nol ddermined
l{.R }.lot recoded
N.Oot llot detsded
fuq Analysis Requested, see atba'|ed she€ts tor resulb'ftmt€s f|is result not UKAS accrediaed on thb sample
b Raised .l€tgdion lirnit due b natjre cf sample
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Our Ref ? EgS/o32527
Your Ref :
9 , Iu1y 2003

Mr A Garne
eeotech specialists L,td
Carewswood
Castlemartyr
Cor]nty cork
Ireland

Dear Mr Garne

Geotcch Spccirlists Linited

I I JUl. 2103

TES Bretby

PO Box 100
Ashby Road
Bu rton-u pon-Trent
Staffordshire
DEl5 OXD

Telephone: 01283 554400
Facfimile: 01283 5Wz2
E-mail: enquiries@tetbretby.co.uk

be saved until
Please cal l

SOILS ANALYSIS - DubliB waste

Please find attsached analytical results for the samples from tbe
above site.

Arr invoice for this work will follor'u under separate cover '

rf appropriaEe, samples covered by this report will
.ppririi*"te1y 05/08703 when they will be discarded.
OfZS: SS++03 for an extension of this date.
Please be awaie tshat from 1 ,January 2003 our poficy for the
of paper based laboratory records and analysis reports will

The work was carried out in accordance with Mowlem Environmentaf
Sciences Group Standard lerms and Conditions of Contsract '

Please contact me if you require any further information'

Yours sincerely

...,i {-la.^ ̂ ^Rt\

if Eannah
Proi ect Co-ordinator
01283  -554403

A Mowlem plc budncts
Fegistered otfi(€: Mowlern plc Whfte fjon f.oun Swan Street td6vorth Middleex nM? 68N Regilet€d in England no' 775;14

retentsi or
be 3 year
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TEST REPORT
SOIL SAMPLE ANALYS$

l

I

Sitel Dublin Waste

ceotech Specialists Ltd
Carewswood
Castlemarlyr
County Cork
Ireland

The 3 samples described in Lhis report were scheduLed for analysis by
TES tsretby on lilednesday, 25 ,June 2003. The analysis wa6 completed
by lilednesday, 9 July 2003.

Tests marked as 'not IIKAS accredit.ed' and any opinions or
interpretations e>q>ressed herein are outside the scope of any
UKAS accreditation held by TES Bretby laboralories.

The folLowing tables are contained in th;a rah^rl '

Table L Main Analysis Results
Table of Report Notes (1 Page)

TES Report No. 8R51032527

.J r-b,*rlqL"TES Bretby :
,f Hannah Proj ect Co-ordinator

Tests marked rsot ITKAS accreditedr io this report are tlot included
j.n the UKAS Accreditation schedule for ouJ' laboratory.

TEs -BreEbf acceFls Do leEltoDsibility for lbe sarE)li4g lelaEed to che a.bove resulcs

TES Bretby, P.O. Box 100, Burton-on{rer$, D€15 Oy\D rd:01283 554400 Fax 01283 554422
TES B.eby is a divisioo of Mofriem Envirorrnenlal Sciences Group RegisletEd h England Number 77628

on behalf of
Date  o f  fssue:  O9/07 /O3

' TBS B.etby .
Report 03252'
Co[tro1 Page
Sbeet al 1
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Wafer anarysls spocific:
Re$lts eei6ss6d as mgil urless s€ted olhenvbe

Olt analFts spaqffig:
Re$lts erQa€ssed as mgrkg unless siated otterwbe
S.c. exp.€ssed as g/cnf@ 15'C

Filter anahab iddrJfic
ffilEWA rqg oo flGr rmtess stated othen^/ise

Gas (rs6bl bad) analysb specifrc:
Resutts e)gress€d as ugn urdess staEd otherwbe

Air (Carbon tub€) analFls sp€dnc:
Resulb €le.essed as u9 on tlbe unless s&d othe{wba

Asb€stos ambElr spocf Rc:
CH@notesC|r.l|soue
CRdefiotes CroddofrE
Al| de{des AnodtE
l.lAOIS derbbs No Asbesbs D€Gded in Sahple
NBFO d,et|ctes No Eulk fibns ObseiveC
TTrace
L low (2J5%)
M riedium (1+50%) .
H HEh (>50%)

Gsneral notes:
^ thb alElysb was subcontracEd b arFther laborabry
$ Wlhh bborabry blerarE€s
$$ u*aue b amlyse due b nature od sample
* R€6[tE br $idance ordy, posslte hErfereflce
a Bbnk co.recned

. tS insuftienf sandB for arElf,sb
hd Utraue b anal!€e due b lnterfererEes
.D l,lo[ ddertdned

N-R Not t€€ord€d
N.D€t Not deteded
Req AIla ysb R€guested, see atlacfEd sfieets tlor |esdb
. denotes fG result noi UKAS acsedited on this sample
D RaFed deledion fmit due b rEtJre cf sample
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SOILS AI{IAJ,YSIS - Dublitr Waste

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

An invoice for this work will follolr under separate cover.

If appropriate, sampLes covered by this report will be saved unlil
apprbi.i.mit" Iy 2s/177c3 when they wilt Ue discarded. PLease call
01283 554403 for an extension of thie date.
Please be aware that from 1 January 2003 our po]-icy for the retention
of paper based laboratsory records and analysis reporls will be 3 years

The work was carried out j.n accordance r,'rith Mowlem Environmentsal
sciences Group Standard Terrns and conditions of contract -

Please cont.act me if you requ5-re any further informaLion-

Yours sincerely

Elscub
Proi ect Co-ordinator
012 83  -  5544 03

Our Ref :  EFS/034319
Your Ref: 21964
3l- Oct obe:c 2003

Mr M Kel1ey
eeotech Specialists Ltd
llartwell Upper
Ki11
County Ki ldare
Eire

Dear Mr Ke11ey

A Mowlem plc burinest
Reqistered offica: Mowle.n pk !ryhit€ tion Coun Swan Stre€,r Sler€dh Micldlelex Tw7 6RN

TES Bretby

PO Box 100
Ashby Road
Burton-upon-Trenl
staffordshire
DEl5 OXD

Telephone: 01283 55.MO0
Factimite: 01283554422
E-mail: enquirief@tes"bretby.co.uk

Seginer€d in EngLnd no. 77528
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TEST REPORT
SOIL SAMPLE ANALYSIS

by

t2S2

TES Report No. EFS/034319

Site: Dublin Waste

ceotech specialists Ltsd
Hartwell upper
Ki11
County Ki ldare

ALre 2 samples described in this report were scheiduled for analysis
?Es Brecby on Friday, 1? October 2003. rhe analysis was completed
by Friday, 31 october 2003.

Tests marked as tnot UKAS accredited' arrd any opinions or
inuerpretations ex;rressed herein are outside the scope of any
UKAS accreditation held by TEs Bretby laboraLories.

The following tables are contained in this report:

Table 1 Main Analysis Results
Table of TPH chromatogram (1 Page)
Table of Report Notes (1 Page)

on behalf of
TES Brelby : Date of Issue: 3:-/ to /  03
.f El stub

TBS Bretbt!'
Ireport 0343
Corlro]. Pag
Sheet Ll

marked 'no! uKAs accrediteal' in tbis report are not included
i:t rhe uKAs Aecreditalion schedule for our laboratory.

TEs Brctby accepts no respoD.slbil,ity fot Ehe sarPlit€ lelated to tbe sbove lesuLts

TES Bretby, P.O. Box 10O, Burton on{enl DE15 0}D Td: 01283 55i+400 FaE 012$ 454,122
TES B.etDy b a dfvtsion of lrervre.h Envi.onmentalglences G.o{p Regis!9red h E €{and Nlnnbet Z7528
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Report Notes

SoiltsolH emb'sis speci6c:
Results ereressed as mg4€ unless stat€d olhen rbe
S04 analysb not cotducbd in aecordancB vih Bs13Z
Wabr Solublg Sulphab on 2:l satersoil e)draci
AR denoEs anab/sb ootdu@d ofi lhe As Receh€d sampls
# co+luied $ih ben2o(b)fruoranlhene
## co+luted u,ft lrdeno(123d)pyrene
BTO( analysb e4ressed as ugftg As Received
Phenol tlPt-c results etpressed as mgr€ As Received

wabramlysb sDecific:
Results e4ressed as mgrl mless sfaied ott€lwire

oil amlysb speciitc.
Results eleressed as mgy'l€ unl€ss stabd othe$ise
s.G. ergressed as Ycns@ 159c

Flter analysb speciFc:
Reel|ts epressed as mg oltfilter unless stated olheftvise

VOC anat!,ub sDGciFc:
Eplanatory nobs ior dab f,aggir€
U = unde@ above reporling fimit
J = concent'alion at insfrrnent was Hot, lo €st cafbralbn stardad
E = corEentration at iD$unent u,as ?bo/e toP calibralion standard
B = coBFound vuas detected in method blank

G.3 (redlar brg) analt|sis speclfic;
Re$[s ecaressed as ugrl unless staEd othen|ise

Air (carton trbe) amlFB spedic:
ResUtF eraressed as (€ on t be ar ess stabd olhen4'Lse

Asbssnos an lysb sP€cific:
CH denotes Chrysotib
cR denoEs Crocidoliie
lS denoles Arnosib
I|ADIS demtes tlo Asbestos l:'etF(ied in Sanple
HEFo derobs f'ao g{lk ftrEs Obsen€d
TTrace
L Lo r (2-15%)
X Mediurn (1$5m)
H Hbh (>so%)

General no&s:
^ th'F anab6b vas subcootaded to another hboralory
$ Wrhin bboratory toleraoces
$$ unable b amvs€ due io nature of sample
I Results for guidance onv, possible inter€rence
& Bbnk coneded
l.s insutrcient satnpb for anah6is
Itdf UDabte to analysa due b hlerbences

S Not debrmined
NR Not recoded
l{.H Notdetected
Roq Anavsh RequesEd. see aiiadEd sheeb for results
' denotes lhb resdt not UKAS acsedibd on lhb samde
F Raised tlebdion fmit due to nature of sample
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ALcontrol Laboratories (Dubl in)

CERTIFICATE OF ANALYSIS

l8a Rosemount Business park,
Bally(oolin,
Dublin 1 1
lreiand
Tel: +353 (0) 1 8829893
Fax: + 353 (0) 1 8829895

Client: G€otech Specialis8 Ltd

Cuensutood
Castleurtyr
Co.Co*

Attention:

Dat€:

Our Reference:

Your Reference:

Location:

A m,tal of 2 sagptes qas received for analysis otr
IVe are pleased to encloce 611 fin-l r€port, it sas a
you, ad we look forwad o orr coilinring asseiatioo-

Rooao Lymm

15 Aqust, 2003

0?-w2557

DIJBLIN WASTE KD3116

Signed

Gcorcch ro""otilE

21  A :dg  2W

lEp)
Ken So6lly
S e Mauger

Conryiled By

P',''#g.Ib$"&Drgffi e#'�55?
Alcont@l fto.hen ,.etand t,r iradinq ailino^ot Ak$.,trotUK $hired,
Reginercd offi<q r3mPr.bo.ough Hou*. Miir crole R.rhera.m 560 :az. R.gisicred ni Eigti.d 3nd !1rp5 No,4057291

Wedesday, 30 July 2003.
pleasuE !o be of *rvice to

,lcoqrtol GcebcE
Pegc I of 3

Naulie Dunut
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APPENDIX

t 
fff,,[T,;tffi. 

as ng/kg drv Feight rnless otherwise srated, excluding

2. Leach tesr+ cyanide, g1** by yq heravalent cb_rome, trash poirg acid
HilA'*f H[r,{_nr_n;a;;-nr*;;;"rmedonwetroiias
orspecified ** *, 

"l35d.o.terte orwer 11 o" ngriiril?l"tu
performed on wero;-ll39or"ol 

nitrogen aad totar pnenils f ffi;.Io
of drysoil. 

tpre butarethen rscaleuhtedana 6;il;;;;ff

3. ICP netals results are
aacurate to rift" r0rj@ 

using a screening pmgram and the data ir

l. Ihelfiajorigofanalyr
inp"oveouponir6#if"ffn:;Tff 

HffS1o"'butthismaybe
t 

ffil*?"1*,lt$uTf5 Xlu wilt be retaine4. rree orcharge ror two**r"air.i"#""qJT:+"ffi sffi ffi*iffi':fr ,IiIperiod has expird " $o*g: c|a"c rrrLlp"piJ,r"r each month ortnereof unritrhecrie"t"rnirr;-r"s;;;;H"fi;$onse,

6. with respect to t..rramunq'e wirr arrvays endeavour to meet criertreqdrenerts rvhereverposs_ib-re, n riil" #"#rlxt_o o_ot u"absolutely guaralteed dne to so rnrqy variabtes bErond olr confuol
7. Please note t&at we take-oro",o"" i.rrrJ'}iil ffrTtfrl "" anv test performed bv suh'
. 

m ffilytr#ll* g yt'":nd if no fi bres are forrd wilr be
ei*"tnorii-1"*TT,pHJ'ff asbestosbdetectedn"olo"otdJuo
"rilrffi-*ffrTiii* out bv subsrbNctor . rf a sernple is r*p.G-

il"'#trg� H$trffiS#ffi ;**i'd,:i**
9, IIDP-No determination possible due to insullicient / uusuitable sample.
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NAL

Job 37310E/Dioxins

SCIENTIFIC ANALYSIS LAEORATORIES LTD.
t ed,ock House,
Ne'.Y Elm Road,
Manchester M3 4JH
TeleDhone: 0 | 61 €27 1400
Fax: 0161-827 1414

l ,

Dioxin and Furan Analysis

For

Alcontrol Geochem lreland

Unh 18a

Rosemount Business park,

Ballycoolin, Dublin 1l

lreland

Date of Sample Receipt: gllOTl0g

Date{s) of Sample Tesring: 31tf,7t}g - Tlt}gl}g

Date of lsSue of Report: 11/08/03

nffi ff'RrBffiBfi F'9dgdf bf A0
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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 standard operating procedures

contained in SAL SOP #1

Any deviations from these standard operating procedures are

described in the following text.

Repon 3?3108/Dioxins Pzge 2 ot 4O
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Job 37310E/Dioxins

Scientific A,nalysis Laboratories Ltd.

Report Checking Form

CHECK

CLIENT lD vs LAB lD CHECKED

DETECTION L]MITS CHECKED

OUALITY CONTROL DATA CHECKED

SIGNED/DATE

o/r/ot

ily'n

cF- drta'
sAMpLE rEos TRANSposED ro suMMARy coRREcrLy @.f/t/,

sAMpLE NARRATI'E. .HE.KED @, !l//y
" /rzrD oF TARGET coMPouNDs //5 tl 4

'ELE.TED ANAL'TE coNcNs. .HE.KED FR'M RAW ooroZ. i/i/::

TRA.KTNG FoRMs .HE.KED 6 ilr/r

Repor 3?3l0ElDiorio Page 3 ot 4O
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Sample Data Pack, JOB # 37310F.

thble of Contmts

Chapter.page number

t.5 Sunmary of Objectives

2.5 Sample data and results preseatation

3.6 Tbxic Equivalent Factors

4.7 Data Sumnury

5.8 Salnplg Nunber 373108001, Your Reference '03-B02557-50@t-ADl Tpg (0.7-
0.9m)'.

6.13 falnqlg Nunber 3Z3n3n}z,Your Reference "03-802557-50005-AD1 TfiL(l.C
1.lm)".

7 .18

8.23

9.23

IO-24

Lt-25

L2.25

13.26

Reagent Blank Narrative

Extraction and Clean Up Procedures

Amlytical hoce&res

(a) GC Conditions for the Analysis
(b) Acquisition System Used for Window Standard.

Mass Spectrometer Conditions and Instrumentation Used

Compounds hesent in the Window Determination Standard.

Raw Data from the Window Determioation Staodard
Includiag Peak Identifications.

14.27 Acquisition Systems Used for Sample Analysis.

15.29 Dioxin and Furaa Calibration Sundards Preparation Certificate.

16.30 Initial Calibration Results Table (Cf707)

17.3a Continuing Calibration Check, 8th August 2003

18.36 E*imation of Method Detection Limits

19.37 GC Performance Check

20.38 GC Performance Check Daa DBS-ms C.ohrmn, 8th August 2003

21.39 SampleLngSheet

22.40 SAL Authorised Signatories Register

Repon 37310E/Dioxim Page 4 of 40
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t.g grmmrry of Objectives

TWo. soil sapplts, wgre anal, ysed for the seveoteen 2,3,7,8 cootaining cblorinated dibenzo-p.
alioxins and chlorinared dibenzofurans. The conce,ntrations of total tetra- throuah
heptachlorinated dioxin and furan homologues were also determined-

Plea-se lote tbat rhe data reported here are based on the samples on a 'dried end groud, basis.
and. quaftiation.qs performed at SAL via isotope dilu_tion bigh lesoluisa gas

cbro_matography/ high. rcsolurion nass spectlometry according to sAL soplI. Tbsts cov&d
by rhis r€port are within the scope of our UKAS accreditation.

The detection limits for these samples were be.fipeen 0.2 and 0.4 qg/kg per congercr,
depending upon tbe qpecific saryte and congeners involved.

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

2.5 Sampte data and results pr€sentation

This !s 1 brief explanation of the -way in which the.results. are preselrted for this saryle. The
sa:rple data pack.co.qmeqces with a -saryle narrative, fri! conains aoy commelts ,ipon the
data, or ary peculiarities observed in the saryle's pathway thro@ the liboratory.

Following this is a data summary sheet, this contains the results obtained for the tarset€d 23?g
containing congeners and the 'totals' for other cbloriaated dioxin and fitan isomers-present in
the sample.

Tn*,lF _pqgC cgnsjlts_of the recovery information for the isotope labelled shndards relirrive to
the."cu-1,2.,3,4-TCDn standard added prior to injection. Any comnents thought appropriate
vdu appear fu the sample narrative.

Finally the sample trackiag sheet is included.
nTotalsu Deteminations

In thJ cas€_of quantitation of isomers 6$s1 rhan {!e 2378 containing ones the RRFs of the first
eluting 2378 isomer of the same degree of chlorination (or homologue goup) are used.

Note tbat the current Toxic -Equivatent Factors (TEFs) for the German BGA/LIBA, us EpA
and European Conmunity/NAio ( also hown n i-ffn are tistea oo C-;xt;;;e and are
used to produce a rohl Dioxin and Furan equivalenr anount for all congeners.

R€pors 373lOElDioxins Page 5 of40
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Dioxin 2,3.7,8-tsd|er

?,!,7.8-TCoO
1,2,3,7,8-pec0o
1,2.3,4,7.8-||xcaD
| . 2,3,6, 7,8- ilxcDD
1.2,3,7,8,9-HxcltD
1 ,2,3,4,6,7,9-arf;iD
OCDD

Total Dioxin f on-z,3,7,8-lsd|er

Sumed tCUo
s|.|Imed PeCA0
stfitt|ed ltxcDo
surmd upcDo

Furan 2,5,7,8-tsdEr

2,3,7,a-rcDl
1 ,2 ,3 ,7 .8-PeCOl
? .3 .4 .7 .8-PecDF
1 ,2,3,4,7,A-Hxcst
I .2,3,6,7,8-fir(cDF
1 ,2,3,7,A,9-llrc!�F
2,3,1,6,7 ,8-HxCbF
1 ,2,3,4,6,7 ,a-nrEDF
1,2,3,4,7,A,g-rjrc;oi
ocoF

Totat Furan lon-2,3,7.8-lsooEr

Sumed TCDF
$r!Ed Pecof
Sraned HXCDF
St|Itled HpCltF

3.6 Toxic F,quivalmt Fjactors

BGA/taA

1 . 0
0 . t
0 . 1
0 . 1
0 . t
0.01
0.001

IISEPA

1 . 0
0.5
0 . t
0 . 1
0 . 1
0 .01
0.001

0.01
o.ot
0.01
0.001

0 . 1
0 . 1
0 .1

0 . 1

0 .01
0.01
0.00r

0 . 1
0.05
0.5
0 . 1
0 . 1
0 . 1
0 .1
0 .01
0.B l
0,001

0.01
0.01
0.01
0.001

1 . 0
n t

0 . 1
0 . 1
0-1
0.01
0.@1

0 . 1
0.05
0.5
0 . 1
0 . 1
0 . 1
0 . 1
0.0't
0.01
0.001

#ffi:,fJ#.ffi 3;.$tre^[t*Jlil.ffdtr*conespondemctywithrhose

Report 3?3lOHDioills Page 6 of ,()
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4.7 Data Surmary

The ECA.IA10/CCMS/i-TE toal bxic equivalent amolmts lor gach of the sanples are given in
the table below. Note that fte rc$rlts are rqnrted in nglkg for the soil samples.

SAL Refenence Your Rderence Amount ng/kg I-TE

373108001

373t08ftr2

37310E8L

03-B@557-50001-AD| 2.2
TP9 (0.7{.qn)

03-B02557-50005-AD1 19
T?Z(1.Gl.Im)

Method Blaok <0.5

Repon 373108/Dioxins Page ? of 40
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5.8 Sample Narrativg Sample Number 373108001

Extraction/ Cleaa up :- No Comments.

Data Ac4uisition :- No C,omments.

Data Analysis :- A number of the toxic PCDD/Fs were detected in tiis sampte together with
some non-toxic ones.

the intemal staadard recovedes are acceptable.

Rqon 37310E/Dioxins Page 8 of rl0

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

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



REST'LTS SUMMARY REXIORT (Sally Version 6.7)

Ctient ld !-

:DB5-ns

Job tlu6er :
Date Acqiired i
Operator :
PC f i le  :
Fl te lext ;
Sa$te Elptoy€d !

corFol'd lam

Diol(ins

3rJlOE
08-Aus-6
D. Uood
R: \Dt O{! N\4D0808\s8trp 1e.005\00808. DAT
0:t-802557-50004-ADl tPg (0.7-0.9tr)

10 .0  9

Sapte lr|l$er : 36l0E0Ol
Acqrir€d File : A:D{lll08
lrEtnoerrt i Uttina

lor(ic Eqri\reLents
86A I.ISEPA

Cqantl ty
rElk9

lt.t.
t{.0.
1 .6
t .  D .
g.T2

58
440

1.9

L L
71

0.16

0.07?
0.58
0.44

0.049
0.01?
0.0
0.071

0.15

0.072
0.58
o.t&

0.16

0.072
0.58
o.44

0.0
0 .0
0 .0
0 .0

1 . 3

EC

0.0
0.0

1-3

2,3.7,a-rcD'
't 
,2,3,7, 8- PeCDD

1 ,2 ,3 ,6 .7 ,A-tffiD
1,2,5,4,7,8- HxcDo
1,?,!,7,8,9-IXCDD
't,2,3.4,6,7,g-ilrf,,Do

tEDD

Total. non-tatgeted isooFrs

tcd)
PecDD
HxCDD
HPCDD

Totat Dioxins TEa

Fufans

2,3,7,8-rf 'F
1 ,2,3,7.8-PecoF
2.t,4,7,a-PNt
't 
,2,3,4,7,8-xxcoF

1,2,3,6,7,A-ilxCAF
2,t,4,6,7,8-tr 'cDF
't .?,3,7,8,9-IXCOF
1 ,2,3,4,5,7 ,8-AFf'DF
1 .?,1,4,7,8.9-ilrf,;DF
OCDF

Total. non- targeted isomrs

TCOF
PeCOF
llxCOF
llpCDF

Totat Furans TEQ

8.76
0.84

1 . 1
o.73
o-7'
N.0.

16

45

0.075
0.084
0-064
0 . 1 1
0.073
0.075

0.16
0.0094
0.045

o.076
0.04t
0.32
0 . 1 1
0.073
0.075

0.16
0.0094
0.045

0.076
0.041
0.32
0 . 1 1
0.072
0.075

0 . 1 6
0.0094
0.tx5

2.6
3 .7

12
t',

0.@6

o.E7
0.  t2
0.027

0.90

0.0
0 .0
0 .0
0 ,0

0.91

0.0
0 ,0
0 .0
0 . 0

0 .91

2.4Grand Totat TEo

Report 373lOEDioxins Page 9 of .lt)
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TARGEflNG REPORT (Sally Version 6.7)

Job lrnier : 37310E S€(pte lufter : 3i310E001
Dete Acqri red : @-A|A.03 Ac$ired File : A:D0808
operatqr : D. l,lood lrstnEcnrt r Ultim
pCFite :l:\DIO(tIV\D0A)8\saDte.005\D0808.0AT
Fit€ Text : 03-80557-50004-ADl fPq (0.7-0.9n)
S pte E4Loy€d I 10.0 g

Cl .  i eh t  l d : -

:DB5-rs

lrl Retention Tine
theory for[d

AIea RRF Ammt

3A5
fi2
368
4t2.
t90
390
t&

4m
458

l+z

34
t34
5m
4U
39.2
392

. 438
426
t72
440

Corpo(rd Xae

Di o)(i ns

t3c 1,2,3,4-lcDD
l3c 2,3,7,8-TCDD
l3C 1,2,3,7,8-FeC0D
13c 1,2.3,6,7,8- ilxcoo
t,2,3,5.7,8-HxcDD
| ,2,3.7.8,g-nxcn'D
13c 1.2,3, 4. 5.7.A-tfrD'�
' t .2,3,4,6,7,8-HpCDD
13C OCOD
OCDD

Fufaats

13C 1,2.3,4-1CDD
13c 2,3,7,a-IcD�F
2 3,7,A-ICDF
l3C 1,2,3,7.8-PeCDf
r,2,3,7,8-PecoF
2,3,1,7 t8-Pe(frF
13c 1 .2F,4,7,A-flxcDF
1,?,3.t,7,8-NXCDF
1 ,2,3,6,7,a-HxcDF
2,3,4 $,7 ,8-rtlttDF
13c 1,?.3,4,6.7,8-ftpcof
1 ,2,3,4,6,7,B-hEEDF
1 ,2,3,4,7,8,9-HB.DF
13C ocDD
ocoF

fi/t42
thry actl 0k

0.7i8 0.88 Y
0.78 0.80 Y
r .55  1 .56  Y
1.24  1 .19  Y
1.24  1 ,31  Y
1.24  1 .28  Y
1.05 1.08 Y
r .05  1 .03  Y
0.89 0.87 f
0.89 0.9t Y

0.78 0.83 Y
0.u 0.7t Y
0.78 0.75 Y
1.55  1 .52  |
1 . r 5  1 . 5 3  Y
1.55  1 .60  Y
0.51 0.50 Y
1.U 1 .35  Y
1.24  1 .?6  Y
1.24 1.29 Y
0.46 8.42 Y
1.05  1 .00 .  Y
1.05  1 .00  Y
0.89 0.87 Y
0.89 0.90 Y

11t569 1.00
25508 1.m
?t2o5, 0.94
17145 0.65

288 1.(B
114 0.91

1ffi. 0.56
7007 0.93
6939 0.33

31458 1.Ct

300.0
59.0

. 72.4
74-O
1 . 5
o.7

63.0
57.A

439.5

111360 1.00 300.0
35363 1.36 70. t

2a3 1.06 0.8
31982 1.19 72.7

219 0.95 0-8
18 o.fz 0.6

24753 0.84 ?9-3
2A 1 .07  t . t
zu 1.13 0.7
170 0.91 0_8

10222 0.57 17.9
20?9 1.27 r5.7

m c.E 0.9
6939 0,33 s6.3
eu 0.98 45-4

00:30:t)6
00:30:38
OOt35.5Z
00:40:20
00:40:21
OIJz4O A
N.44r34
00:44:35
00:49:15
OO.49r17

00:29:37
00:30:09
00:35 r26
00:40:01
00:40:01
00:40:26
0B:44:10
00:44:l l
00:48:50
00:48:54

326
316
304
352
*o
340
3&
!74
s74
374
41A
408
408
4m
442

3?A
318
306
554
3/n
342
386
t76
376
376
420
4t0
410
472
444

00:30:05
00:29:56
00 329:57
00:3:27
00!3:28
00:35::t4
00:39:12
00:39:12
B0:39:21
00:40: (K

00:43:05
00 r45 | 07
00 r45:28
00:49:16
OOt49t42

00:29:37
OO.29.?6
00229t27
00!34!00
00:33:58
00:35:08
00:38:48
00:58:48
00:38r59
OO.39:.rA
00!4e:45
00:42:45
00:45:02
00:48:50
00:49:15
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RECOVERY RPORT (SallyVerdon 6.7)

.lob t{u6er : ffiloE s{Fle ilqber : 37310E@l
Date Ac$li red r 08-Au9-0:l Acquir€d Fil,e : A:D0808
operator ! 0. tlood lnstruEnt : U[tinE Cotum :DB5-m
PcFite :R:\DIatxIrv\D0808\s5pte.005\D0808.DT
lite Text : 03-B@557-50004-aDl TP9 (0.7-0-9n)

Sapte EFloyEd : 10.0 g

c l i e i t  l d  ! -

cqFoqd ilene

Dioxins

13C 1,2,3,4-ICDD
13C 2,5,7,8-rCoD
13c 1,2,3,7,8-PecoD
lsc I .2,3,6.7,8-HxcDD
t3c 1,2,3,4.6,7,8-lrpcDD
l3c o6DD

fumna

t3c 1,2,5,{-TC!D
1tc z ,3 ,7 ,a-lcDF
13C 1,?,3,7,8-FecD�t
73C 7,2,3,4,7 ,8-HxcDF
13C 1 .2,3,4,6.7,A-BDfoF
13C OC00

Recov€ry X Stardard ^ddition ,/r rE

69
72
74
65
56

m
7t
79
4a

1.00
1.00
1-@
1.Ut
1 -00 -

1 .00
I .00
I .00
1 .00
1 . 0 0

Repon 37310E/Dioxins Page ll of40
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SAL Sample Tracking Form : Issue 6

PLEASEINTIIAL ATiID DATE ALL ENTRIES

Job Nrmber- {!l!9 -----.,lSrnpte Number OOI Anafysis R{)Dh

Sample Exbaction

Weight/VolumeE t ""t a ro'oo-q IEGG3-ffi]

PCCD/F Irtenrl StNrdrrd id/Lot t#Volume -EDFSIC4 B%6l{Jll-:t+y

PCts htetael Studaril iiVlot #lYolume L----J

Ert'action Mettod/So"*wo,o-" €O*t taf "t-oa^re nu€ gOO... t [Q$-G6f_Ei-l

Erbacdon S

t lAdditional Comnerts L----J

l

hbact Cleon-up

ct""o-opl Co^,tetNt r,or.) Cot.*J lffi-E-l

ct"r*-.pz Ft.et.,u co..-rr-,J lGGEfE-l

Clean-up 3

Aalilitiond

GCAdS Anslysis

Instrunent Aulyte l4iection L--J

Insfument Analyte Injection L--:---------J

Quantitrtion

SAL STF v.6 Report 3T3l0VDioxins Page 12of .!0 Issued l5l11/02
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6.13 Sample Narrativg Sanple Number 373108002

ExtractioD/ Clean up :- No Comnets.

Data Acquisitiotr :- No Comments

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

The idernal standard recoveries are acceptable.

Rqon 373 t0EiDioxirs Page 13 of,tt)
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RESULjTS SUMMARY F.EPORT (Salty Version 6.7)

373'l0E Saqrte ttuber ! 5Ei0E00Z Ctient td :-Job t{uber :
Date Acqrired 3
Operator :
PC F i te  :
Fi [e Text :
Salpte Elptoyed t

C@oud NaF

Dioxi irs

08-4,€-6
D. lrood
n : \D l0Xl [V\00808\sarpt e.006\D0808.0tT
03-802557-50005-ADl IPIL( t.0-1, ln)
'10.0 

9

Acqri r€d Fil,e : A:00808
Inst.uFnt : Ultina col,u|n

loxic Eqrivalents
8GA (6EPA

:DB5-lrs

Quant i ty
nglkg

il. D.

13
3 . 3
5 .3

380
36rX)

0 .  t3
1 .3
0 .3
0.53
5-8
3.6

o.?3
0.28
1 . 9
o.45

I J

2,3,7,8-rcDD
1,2,3.7,8-PecDD
1 .2,3,6,7,A-|,,xccD
1 ,2.3,1,7,8-H*DD
'|,2,3,7,8,9-ilxcDD

1 ,?,3 ,4 ,6 ,7 .8-1NrD
(ro0

Totat non- tErgeted ismrs

o.&
1 . 4
0.33
0.53
3.8

o .&
1 .3
0.33
0.53
5,8
3-6

PeCDO

[xc0D
HpCDD

Total. Dioxins tEO

23
fi

190
450

0-0
0.0
0 . 0
0 .0

10

0.0
0 . 0
0 .0
0 . 0

1 0

Furans

2,5,7,8-TC0F 5.9
1,2,3.7,8-PeCDF l7
2,3,4,7,8-PetOF 6-9
1.2.3.4,7,8-txcJ�F E
1.2,3,6.7,8-AxfiF 6.6
2.3,4,6,7,8-txcgF 7-5,
1,4,3,?,8,9-flxCDF  .D.
1.2,3,4,5,7,8-tfrF 89
1.2.3,4,7,a.9-xFDF 16
OCDF 3A0

lotal non- tatgeted i sc{rers

53
1 t 0
l3

Total. Fuiars lEe

o.59

0.59
1 . 3
8 .6
o.75

0.89

0.33

0.59
0.86
3.5
1 ?

0.66
o.76

0.80
0.15
0,3:t

0.59
0.86
3 . 5
1 A

o.&
0.76

0.89
0.16
0.3E

0.0
0.0
0.0
0.0

PeCoF
tlxcDF
llFaDF

0.58

t . t
0.013

9.2

0,0
0 .0
0 .0
0 .0

9.0 9.0

2? 1 9toc.ahd Tota t TEo

Report 37310ErDioxios Page i4 of 4O
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Job xufter ! 37310E
Date Acqrired : 08-Au9-lE
operatof : 0. llood

TARGETING REFORf, (Sally Venion 6.7)

SgFl.e luier : 373t0E002 Ctient ld :-
lcqri red Fite : A!D0808
Inatr(ent : Ultlm Colum :D85-re

PC Fi Le

Fi le Ter(t

: R:\DI(XItlV\D{tBU\saFle.q}5\00808.0AT
; Cl-802557-50005-Attl IPe (1.0-1.'ln)

SQte ErPtqyed r 10.0 g

CoFo.rd flatE

0 ioxi ns

r3c 1,2,3,4-ICDD
t3c 2,3,7,8-TCDD
13C 1.2,3,7,8-pef0�0
1.4,3.7,8-PecoD
'l3c 1. a.3,6.7,8- [x8DD
t,2,3,6,7,8-8xcoD
1 ,2,3,4,7,8-AxcDD
t,?,3,7,8,9-8XCDD
13c 1.2,3,4,6,7,A-I|ptnD
1,2,3,4,6,7,$-r/frD
t3c ocDD
0c1'D

Fufans

13C 1.2.3,4-rCoD
l3c ?.3,7,8-TCOF
2,3,7,a-r@F
13C 1,?,3,7,8-Pe@t
1 .2,3,7 .8-?&t
2.t.4.7 .A-PecDF
13C | ,2.3,4,7 ,A-HXCOF
1 ,2,3,4.7 .8-|it<@E
1,2.3,6,7,A-W.@C
? .3 ,4 ,6.7 ,A-|'xcDr
13c 1,2.3, 4,6,7.8-r.fcoF
1,2.3.1.6.7,8-tWC
1 ,2 ,3 ,4 ,7 .8 .9-t@r
l3c ocoD
OCDF

itl t2 WnA. Retention liG
thry actl 0k theory lourd

Area RRF Anoqnt

15158 t.(X' 300.0
86m t.00 74.3
u16 A. 7Z-9

90 0.88 1.3
4289 0.68 58.0
586 1.6 13.2
124 0.88 3.3
?6 0.91 5.3

?551 0.56 39.2
8988 0.r3 3V.3
lsrz 0,=t 28.1

409&' 1.0:l 3635.6

35'168 1,00 300.0
12655 1.36 ?9-5

n1 1.06 5.9
11102 1.19 8:r. I
1a51 0.95 17.2
725 0.r2 6-9

6859 0.9 69.6
920 1.07 12.'
509 1.t3 6.6
475 0.91 7.6

?328 0.57 31.5
2636 1.n 89.4
47 0.73 15.8

378 0.9,3 5i3.1

328
&
'�70
358
4&
39.2
92
92
438
4U
4r2
t8

n6
132
368
t56
402
39{t
590
590
4X
t+24

4m
454

0.?E 0.86 Y
0.7! 0.83 Y
1.55  1_57 f
r .55  1 .40  Y
1.24  1 .28  Y
1.24  t .zB r
1.2t+ 1.39 y

1 .24  1 .29  Y
1.05  1 . t0  Y
1.05 r.04 Y
0.89 0.85 Y
0.89 0.91 Y

0.78 0.86 Y
O.7A 0-69 y

0.78 0.67 y

1 .55  1 .44  |
1 , 5 s  1 . 5 1  Y
t .55  1 .58  Y
0,51 0.55 Y
1.24  1 .26  r
r.24 1.34 Y
1.21  1 .22  Y
0.46 0.45 Y
1.05 1.0:t Y
1 .05  1 .08  Y
0.89 0.85 Y
0.89 0.87 Y

00:30:06
00:30r3a
U],35 t52
(X}r35:53

00r40:m
00!40ral
00:4lLt3
@:40:44
00r44:34
ffl:44:35
00:49: l6
00!49r 17

00:30:06
00: 29:56
80t29:57
BOrt4..Z7
00:34:28
00:35:34
OO:.39:.tz
00:39:12
00:39:21
00:40:04
00:43:06
(Xl:45:07

00:45:28
00:49:16
OOtt 9.12

00:29:43
00:30: l2
00:t5!30
00:35:31
00r40:04
00 r40:lE
00:39:58
00:40:30
00:44:14
{x):44:15
0O:48:54
00r48:55

00:29:43
00:29:52
00:29:It
00:34 !04
00:34:02
00:35:12
OO.38.5?
00:38:53
00:39 r03
00:59 r48
00:42!50
(D:42:51

00:45:06
0O:48354
00:49 !20

3?5
316
506
352
340
:140
44
374
t74
tt4
418
408
408
4m
442

34
318
506
354
342
v2
36
376
376
376
420
410
410
472
444

Report 3T3loElDioxins Page 15 of rltl
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Job Iuber :
Date AccFrircd :
operator :
PC t i  Le :
f i l .e Text !
SdtFl,e Eel,oyed :

Cflpotrd ilare

Dioxills

3?310E
08-Aug-03
1,. good

RECOVERY REFORT (Sally Version 6.7)

sarete fl(rber : 37310E002 Ctient td :-
Acqii.ed Fil.e : 4:@808
lnstrrffnt : UltiEa Colurn tDBs-lts

Rr\DIfi llv\00808\saql.e.006\Dg8O8.DAI
(E-802557-50&!5-AD1 IPe (1.0-1.lmi
10 .0  9

t3c t,2,3,4-TCDD
13C 2.t,7,8-rcDD
13c 1.2,3,z,8-pecDD
t3c 1.2,3,6,7,8- HXCDo
13c. 1,2,3,4.5,7.8- hfro
t3c oc00

Furans

t3c r,2.3,4-rc0D
13C 2,3,7,8-rcDF
13c 1,2,3,7,8-pecDF
13c 1,2,3,1.7.A-il*DF
f3c 7 3,3,4,6,7,a-i*DF
13C OCDD

RecoYery Z Stardad rddition ./ r{t

1 .00
t .00
1.00
t .00
I .00

74
73
56
39
28

n
a2
70

a

1.00
1.00
t-00
I .00
1.00

R€port 373l0E1Diorhs Page 16 of40
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SAL Sample Tracking Form: Issue 6

PLEASE INTIIALAi{D DATE AII ENTRIES

JobNumber---.:319.!-Q-,lSampleNumber-J@--rhafys&

Sanpile E8Frction

weighuvoluneEttr""t"a tO'OoJ, IGGG--E_I

@PCCD/tr Intemrl Stenalerit iaUl,ot #/Volume-EDF95782451#/ 4b 
9*L 

lg

1."-B-J--m-l

Erbaction Method/Solvenw

Erractionstert t b:cvo los'o693--E4l End. oq'.oo

Clean-up I

ctuto-op z F oc,st Co^rrr*) lEffil

Clean-up 3

Aatditional

Additional

SAL STF v-6 Report 373l0El/Dioii!s Page 17 of40 Issued fsll ln2
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7.1E Reagent Blank Narrative

Extraction/ Clean up l- No Comments.

Data Acquisition :- No Comnents.

Data Analysis^:-- rni; ryggnt blank coatains a limited number of tle target congeaen. It is
reported as (0.5 ngftg I-TEQ in the data summary.

The interaal standard recoveries are acceptable.

Report 37310E/Dioxi$ Page 18 of40
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RF,SULTS SUMMARY REFORT (Sally Version 6.71

Job lr'|ter
Date AcqJi red
oFerator
PC Fi te
Fi te Text
Salpte BPtoyed

Coqotl'd ilane

r73108
08-Au9-03
D. tlood

l d  : -

:085-ns
R: \Dl oxl [V\D0808\saDt e. 004\00808. DAI
ilethod Bl,€nk
10.0  s

Saa[e t{uber r 37310EB1 Ctlent
Acwired Fi Le r A:D(EO8
lnst.uEnt : uttiEa Co[t.!rl

loxic €qrir?teits
BGA IJSEPA

euanti ty

r€/kg

l l-0.

i l .0.

0. t6
f l .0.
I .0 .
'1.6

1.2

0 .015

0.015
0.0042

0.012
0-m56

o.o'L

0.016

0.016
0.fl!42

0 .0

0.036

0.016

0.016
0.004?

0.0
0 .0

0,(B6

EC
Dioxi ns

2,3,7,8-lcDD
1,2,3,7,8-pecoD
1,2,5,6,7,8-[xcDD
1,2,!.4,7,8- t ixcoD
t,2,!,7.8,9- txcoo
1,2,3.4.6,7,8- IFCoD

i',1 
ocDD

Total non-targeted i sooers

ICDD
FeCDD
IxCoO
[@0

TotaL Dioxins t€o

]t.D.
1 2

0.56
lt. D.

FuratE

2 ,3 ,7 ,8-tcoF
1,2,3,7,8-PecDt
2 ,3 ,4 ,7 ,8-PeCOa
1,2,3,4,7 ,A.'/.rtDF
1 ,2,3,6,7 ,8-|/,xcD.
2,3,4,6,7 ,8-axC!F
1 ,2,3.7,8,9.*xg'F
1.2,3,L,6,7.A-HpcDF
1,2,3,4,7,A.g-ncEoF
OCDF

lgtal mn-targeted iscts

ICDF
PeCDF
fixCDF
llpcDF

lotal tu.ans lEo

lt. D.
{ .  D .
lt. D.
I .D .
lt.D.
l|.0,

1 , 3
lt.D.
1 . 9

0-013 0.013

0.m190.00't9

1 . 5
0.52
2.5
[ .  D .

0.0t5
0.0062
0.0e5

0.06?

0-0
0.0
0.0

0.015

0 . 8
0 . 0
0 . 0

0.015

0.051o.12 0.051G.and TotaL TEo

Rrpoft 3?3loEi/Dioxins ?age 19 of40
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TARGETING RXRORI (Sally Version 6.?

Job lr.d€r ! 373!0E Salpte lutber : 37310ES1
Date Ac$ri.d : O8-Au9-03 Ac+i rcd Fil,e : A:00808
Operator : D. lood lrBtri@rt : Uttim
PCtite :R:\Dl0xtlv\D0808\saete.004\D0808.04t
Fite Text .: tiethod Etank
Sapl.e Eoptoyed I 10.0 g

ctient ld :-

Col,um r085-rB

Conpound lalle

Dioxins

13C 1,2,3.4-ICDD
13C 2,3,7,8-ICDD
1k t,?,3.7,&-Pec'n)
13C I .2, !,6,7,8^ ib(coD
1,2,3,6,7,8.l'dc,]o
13c 1,2.3. 4,6,7,A-tqoo
1,2,3.4.6,7,g-fl'fD�o
l3c ocDD
OCDD

Furans

13C 1 .2 ,3 .4-TCDD
13c 2,3,7,8-TCDF
13C 1 ,2,3,7.8-Pfit
13c 1,2.3,4,7,8-l lxcDF
13C 1,2,3. 4.6.7,a- H*oF
1.?,3,4,6,7,'-Hpt
t5c oc00
OCDF

0.7a 0.85 Y
0,78 0.84 Y
1.55  1 .50  Y
7.24  1 .21  Y
1.24  1 .07  |
1 . 0 5  1 . 1 1  Y
1-05 1 .11  Y
0-8p 0.88 Y
0.89 0.80 Y

B-78 0.85 Y
0,78 0.68 Y
1-55 '  1 .54  Y
0.51  0 .51  Y
0-46 0.45 Y
1.('5 0.90 Y
0.89 0.88 r
0.89 0.89 Y

148920 t.fil
34908 1.00
34363 0.94
?4700 0.63

40 1.03
17824 0.56

2m 0.93
fl071 0.33

4E 1.03

n1fiQ Retention lirE
thry actt Ok theory fdrd

Area RRF &Eunt

326
s2
368
102
390
435
421
4m
458

328
tv
370
4U
392
4A
1?6
472
4&

00:30:05
00:30:38
uu:l):tz
00!40:e0
00:40:21
00:44:34
00:44r55
00:49:16
80l.49:'17

00:30:06
00r29!56
@r34227
00:39!12
00:43:0,5
00:43:07
00:49:16
OOz19z12

00:29:34
00330!04
00:35:23
00:39:51
00!59:52
00:44:04
00:44:06
00:48:40
00:48:43

(tr:29:34

00:29:23
00:33:57
00:58:42
00:42:37
00r42r38
00:48 !40
00:49:05

500.0
m.9
74.1
79.2
0.e

55.0
1 . 5

67.4
4 .2

326
316
352
584
418
408
470
442

318
354
386
120
410
472
444

14A320 1.00 300.0
49340 r.36 73.5
31591 1.19 53.9
34139 0.84 82.1
u�90 0.57 78.8

359 1-27 1.5
11071 0.33 67.4

't99 0.98 1.9

Report 37310ElDioxias Page 20 of40
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RECOVERY REFORT (Salty Version 6.7)

Job fluter : 37310E SarFl.e luSer : 57310E8t
D.te AcqJir€d : 03^Au9-03 Acquired tite : A:D0808
operator : D. lrood tnstruEnt : t ltiEa
PCFite :R:\Drorli lV\Do8ll8\saDl,e.0o6\D0808.Ur
til,e lal(t : ethod gtank

Sa|tpte $ptoyed : 10.0 g

c l . i c f r t  ld : -

:llB5-ls

cooFurd a|e

Dioxi lrs

13c 1,?,3,4-T8DD
13c 2,3,7,8-TCDD
13c 1,2,3,7,A-PecD')
l3C 1.2,3.6.7.8-llr€DD
13C 1,e,3,4,6,7.8-HpCO0
13c CoD

turam

13c I,2,3,4-TCDD
13c 2.3,7,8-r@F
13c 1.2.3,7,8-PecDF
13c 1 .2,3,4,7,A-KrtOF
13C 1.2.3,4,6,7,8-NpCDF
l3c ocDo

Recgvery I Standard ^dditidr ,/ rE

1-00
1.00
1.00
1.00
1.00

71
74
T}
65
67

73
54
a2
79
67

L00
1.00
t -00
1,00
| .00
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SAL SamFle Tracking Form : Issue 6

PLEASE INTII,AL AND DATE ALL ENTRIES

Sanple Ex&action

Weighwolume Ertracteu tt-t t tt'.Uta . IGEEE-E_I

PCCD/F lrternal Stander.l idl,ot #/Volume _EDtr957/32461{3($

PCB Internd Stard2rd id/l,ot # /

Extaction Method/Solvelw

Exhaction Strrt tb:  oo

Additionat

Clean-up I

Ertact Clean-up

C o*tBfl*t,A{rro r$ Coucrrn+J lo'oe'o3 RSu I

ctean-upi F.oere,u Cocor.a,.r lGE6F6--E_l

Cl""o-op 3

Addidonal

GTC${S Aralysis

InsEument Anallte hjectio. L-l

Instrument Arilyt€ lljecdon LJ

Addiaiotral CorDroB U

Quantitetio!

SAI STF v-6 Rqon 37310E/Dioxim Page?2 of 40
Issued l5/11/02
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8.23 Extraction and Clean Up pmcedures

Fach sample was processed in accordance with the prccedures defued in sAL sop #1. rnsur'mary an ac".rnrtelv weighed l0g al.iqugt gf qs 'd.iq and g.�outrd ;il oitprJJ., plr."ainto a soxhlet thimble rbat was then spikid with tabelled intemffiaoa.*-.iil"t'i#to *"r.extmcted with 300 mls of tolue[e for in excess of sixteen hours

A method llenk was prepared in the same way.

Following extraction" the toluene was red_uced to incipient dryness in wano, prior toreconstitution n ca 5 mt hexane and purification by;1ffontlr6"eb-";i,;ff"o;.uioiog
sulphuric .acid inpregnated sitica,_potis-sium hyddid;-iqi**"tfl.ililffi il,nvarousso<Iium sulphate. The-e.ntire eluate frbm rhis coluhn was tufre;F;fied fri*rffi.tfr no*ilcolu'n chromatogaphy and then concentrated to n"ar+ryness priSat" 

-Gi^{ffi;;t 
. 

--

Immediatelv orior to analvsis by GC/MS nonane spiked w-rS recgvery stadard r3c.-r,2,3,+
ltcDD and-nonane were airded i..r tr" sanples a"u-fr?6r""n (see the sampre hackiag"form forthe respective amounts). An aliquor of rhis^sotution was rnen iEAE;;r"'ril.*ffiFs'ryrrror.

9.23 Analyticaf hocedura

The analyticat methods may be summarised as follows,

sta-ble isotorpically lab-e$d interaal standards are added at knowrr concentratiotr to the sarylesprior to extraction and clean up.

A standard solutiol containing the known fust ard last eluting,isomers of the tetra, pe,nta, hexa
3nd lena tuans is injects onto the c{/Ms system iirh ions monitoid'ioi "u thomologues.- This allows the. gqning up or aprofriail acqoisitioo dao*. }*"iio" ^or"specific m-ulti-grorp data. acquisitiou for the sam:p1e analvsis. fne rezurtingrioioo'",iodo*, u."ucorporated into tbe multi group acquisition abies.

Following this,_ another standard solution 66ntainiqg the 237g rcDD native compou[d ,nIr the
#effi;tgf"#,9ffiT is injected. rnis pefinits G;blit;f 'il;-;iffi;; td*ds,

TWo masses each are monitorEd fo1 each native ald isotopicauy labelled coDgener, this 4t!6psthe isoto'pe PIio F bl- checked with the &eoretical u"t te a* adctitional coafirmation of themmpound's identity.-. Note that although the mass spectrometer is og-ratea at-fOffiiesofvingpower there are still other coryounds veich may survive the "ioo up;rd- ;; ie closeenough in mass to yield a response in the dioxia oi nrran ctanneG: T" riid fr'loffication orthese imerferences two other-eA- masses are monitorea, nrstlythe -or"c"rar'ilo-Tfoles ro,qo_tJcltofnalec diphenyl ethers which yield fraemenrs intneir frCIi#ffi or ri""trriin" ,.-.Euss as IDe rurans- lI a resDons€ is obsewed in this channel coincidint with the nran nassesthen.the q3ks ard discardfo ilapgrgpriate. s*"*liy, * part of rhe system's performance
lfcn' 3.'toct T*t: tuF perflrio-rokirosene lpreseni'in tni uarcn inr"iilrou*cioi tue entireuL nm, $ mo$toreo atro scanned. to_ compensate for any mass drift during Ihe mn. use ismade of his featurc to mooitor the lock me^qs before it t"i boo useC to conEclfoi Arit. fni,
lpll y1*9:. if--ry qCJ ggm,ponenrs yerc pres-ent, ap-pear as a cominuous tinl, nowe"er, if a
ry_ry_. (gany narograms/rucrogxams) peak elutes from the GC column the ion sourcesensnvry ls $ppressed and a negative going 'peak' will be seen. If such a peak coeiutes withpossible imerferences they may also ue discaiaril, (see each sa-ple{ ";df.), 

' ---'-
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Stgda{ds of both-the isotopicall-y labell€d and native 2378 mntaining cotgeners of interest are
i"-l3r*la|T,j4-L sgling yirh &rc least concencrated. The composition of these are given
later. 'l]re resulting target results and relative response factors are given.

N|.L3ll-containing Btive congenem arc quasitated by isoto,pe dilution mettods rcIative to
meu cafton-I3 labeiled internal standards. For quamiation of the 'totals' of all non_237g
containing congeners, the relative rcsponse facto; is assumed to be the sa-e as ioite nrst
eluting native 428 congener of the same homologue grorp. For exampte, non-z,l,7lri-
chlorinated PeCDFs are quantified using rhe RRF aeriiea fir iz,z,l,t-i-ffiF:' 

---

4" a check gpon t.h.e e-fficie-ncy of the exhaction/cleaa up, r3q-1,2,3,4-TCDD was added to
the.samples inm€diately prior to. -rnjrytiog onto the Gc/Ms syftem.'titis is also usej Eo help
evaluate tbe nethod detection timit in the case where no peak is detected ror one of detargeted analytes. A recovery table is printed in each saople's report.

{ryry bh$ is injected. prior to sampte ai:alysis. This bla* must contain no rarget isomers
above noNe Detore the analysis of samples caa cootinue.

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 winilow standard.

column 60m J&w DBs-ms, 0.25u film thickness, 0.25mm i.d., head pressure 30 p.s.i,

trgg4*^ 1f0" C f9r 4 mi4utes, then ls^Co /mio b Zm a 
9,, then 1.5 Co /min to 2& o C,

hold for 2 miqrtes, then 4 Co /min to 310 o C, which is held fo; l0 mirutes.

Injection Conditions Temperature 300 " C, Splitless mode, valve time 2 mimres.

(b) GC/ldS Acquisition Systenr, Window Statrdard

Group Time, 0:01:0 to 0:50:0

Masses Monitored

Cornponent Mass

TCDF 305.8987
PeCDF 339.8597
HxCDF 373.8208
HpCDF 407.7818

Sample Time(ms)

4fr
40
&
,10

Delay Tim{ms)

10
l0
10
10

This test is performed at 1000 resolving power (10% valley definition).

Rcport 37310E/Dioxins Page4. ot 4O
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11.25 &Iass Sp€ctromet€r Conilitions and Instrumentation Used

Thc operating parameters for the mass specuometer used during sample analysis arc list€d
b€low-

f0,000 (10% valley definition).

Electron Enerev 30 eV.
Trap Currcil 700 pA.
Source Teryerante 250 oC.

280'C.

Amplifier Range lOi Amps Full Scale.
Arylifier Response Time 0.01 ms.
Multiplier rr'oltage 320 volts.

99MS system vG Autospec.tlltima-Mass spectroneter equipped with Hp 5g90A Gas
cfuomatqraph. Data system is a vG oPUS. saqles were 

-iliected 
wie an 

-Ifu6738
autosampler.

Resolving Power

Source Conditions

Interface Temperatures

Detector Conditions

Tetra Furan
Penta Furan
Hexa Furan
Eepta Fuan

Last eluting isomer

1289
12389
123489
1234789

First eluting isomer

1368
13,{68
t2348.
L2v678

l ; . . . :

111.25 Compounds Presmt h the ffindow Determination Statrilard.

O- nly on9 isomer.exists for the octachlorinated furan and so ao staodard is necessary to define
the acquisition window.

Please note that 1,2,8,9-TCDF elutes after 1,3,4,6,&PeCDF on the DB-Sms column. On
the basis of operator €aperienoe, it has been decided that the acquisition windows be set
to lermit measurement of r,3r4r6r&PecDF, whict is far more prenalent in samples ttran
l,?,!,}!QI. The data reported here for I'total nou-targefed TCDFsn tberefoil,-omits
1,2,8,g-TCDF.

Compounds in Colunnn Performnce Stadard

The following TCDD isomers:

1478, 1234, 1237 t 1238, 237 8, tn\, '267

Note :- The DB$ms column chosen achieves satisfrctory resolution of 2379 rcDF from its
close eluting isomers.

EPA protocols require that the separation betweetr 1237 t 1238 ntl 237E rcDD be better than
25% ,talley, clearly easily achieved on the DBS-ms column used.

Please note that the DBS-ms colnmn employed does not effecf satisfactor resolution of
2r3,4,7,*P_&D'F and 1,2,3,7,8,9-[IxCDF from their ctmeeluting isomeni. fte a-ount
Fport€d- folthese isomers are therdore tlhe maximum posnblc. The amount of the
?23r4r7,$PeCDF may be orer reported by as muctr as zSEo, based upon the analy.sis of
five extracts chosen at random rhat were then oonlirmed on a polar coiumn.

Rcpon 373l0Ei/Dioxins Page 25 of40
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0

tt.26 Raw Data ftom the Window Deternination Statralaral, Induding peak
Identifications.

tlleWll6{ltl #1-2891 Acq:lGIuI-2lXB lE:14:30 GC EI+ Voltage SIR Artocp€c-Ultif,
Sanpla{lTe$:wiEdowsid.,D.W. hp.DIOKN_WINDOW
30s.E9E7 SMO(rJ) BSUU!565-3.0)
100
90
gl
70
6n
50
{tt
30
20
l0
0

339jse7 STUOGJ) BSrrB@56F,-3.0)
50
45
4
35
30
25
m
15
lo

373.E2t8 SrrIOO,3) BS118(256,5,-3.0) PKD(5'350.00%J9r2.0,O00%,F,D
100
90
t{)
70
60
50
&
30
20
10
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14J7 Acquisition Systems Used for Sample Analysis.

Group L

Component

PFK
PFK
TCDF
TSDF
BC TCDFr3crcDF
rcDD
rcDDr3c6 1234 TCDD
13c6 1234 TCDD
r3c 2378 TcDD
r3c2378 rcDD
CDPE

Group 2

Conponent

PeCDF
PeCDF
13c PecDF
r3c PecDF
PeCDD
PeCDD
PFK
PFK
13c PecDD
r3c PecDD
CDPE

Group 3

Component

HxCDF
IIxCDF
rg nxcDF
r3c HxcDF
HxCDD
IIXCDD
PFK
PFK
r3c HxcDD
r3c HxcDD
CDPE

Mass

292.98?5
292.9825
303.9015
305.8987
315.9419
317.9389
319.8965
321.8936
325.9t66
327.9t37
331.9368
333.9339
375.836/.

Mass

339.8597
34t.8567
351.9000
353.8970
355.8546
357.8516
3ffi.9792
3ffi.9792
367.8949
369.8919
449.7974

Mass

373.8208
375.8358
383.8639
385.8610
389.8157
39l.grn
392.9760
392.97@
401.8559
,103.8529
445.7555

Sample Time(ms)

10
50
100
100
30
30
100
100
30
30
30
30
30

Sample Time(os)

100
100
30
30
100
100
10
50
30.
30
30

Delay Tim{ms)

Sample Tim{ms) Delay Tim{ms)

lock Mass fteck
Lock Mass

Recovery Std.
Recovery Std.

Furan Irterference

Lock Mass Check
Lock lvlass

Furan Interference

5
10
10
10
l0
10
10
10
10
10
10
10
50

10
10
l0
l0
10
10
5
l0
l0
t0
50

100
100
30
30
100
100
10
50
30
30
30

10
t0
10
10
10
10
5
10
l0
10
50

Delay Time(ms)

I-ock Mass Cteck
Lock Mass

Furan Interference
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[ '

;;:.'r;

Mass

tf07.781E
4W.7789
4t7.8253
419.8220
4?3.n6
425.7737
430.9729
43o-9729
435.8169
437.8L4o
479.7t65

Mass

Mr.7428
442.9728
442.n28
4r'.3.7399
453.7830
455.78ff)
457.7377
459.7348
469.7835
471.77fi
5t3.6775

Group 4

Coryonent

HpCDF
HpCDF
r3C Hpcnp
t3c HicDF
HpCDD
HpCDD
PFK
PFK
r3c HpcDDt3c HicDD
CDPE

Group 5

Component

OCDF
PFK
PFK
OCDF
t3c ocDFr3c ocDF
OCDD
OCDD
13c ocDDt3cocDD
CDPE

Sample Time(ms)

100
100
30
30
100
100
10
50
30
30
30

Delay Tim{ms)

l0
l0
10
l0
l0
10
5
10
10
10
50

Lock Mass Check
lock Mass

Furan loterference

SaryleTime(ns)

100
10
50
100
30
30
100
100
30
30
30

Delay Tim{ms)

10
5
10
10
l0
10
10
10
10
l0
50

Lock Mass Check
Lock Mass

Fuxan Interference
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. ll.2gDiorin and Furan Calibratlon Standarals Preparation Cerfficate.

Dioxin/tr'uran Calibration Standards heparation Certificate

mi* "otin"* that a set of five dioxin/furao calibration stanrlards were prepared in accordance
wirh sAL soP 2, issue 3.

The batc"b ruobers of the stock dioxin and furaa reference standards used in the prepanrion of
the calibrations sandards were:

13cr1,2, 3,+TEDD (0s0299)

,Mixed labelled/native staodards CSI-CSS (EDF4947), balch iltmbe$ 34752:774,333844?8,'
3500544, 33WZD afr 34752:ITE respectively.

All the above stadards are traceable to certified reference stanaards purchased ftom
' Cambridge Isotope r aboraories

PositionSigndure

standaratspreprertby 
6-)

Date of hqmration '.- CS2z 2liltlrll1, CS3: ?fil06tEl, CS1,4,5: tiltff,tL2

Stadard Codes r CS1/1j10802,.CS2/261101, CS3/281t602, CS4ll&8V2, CS5/14{B0:Z

Please note that these statritards contain I3C,,-OCDF and are suitable for use in method
EN1948 andysis (SAL SOPIc).

P.Earringfon Dioxin Analyst

The continuing calibration solutlon, CS3' is in constant use and is €xhausted regutarty.
This standard-is piepared on an ari needed basis, the current standard [eing CS3l38060lL
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16.30 Itritial Calibration Resutts Dble (lCIr7M)

CATIBRATTOX RESI'I.TS (sat ty version 6.7)

Fi te Date
||urbef (d:e:year)

File laqe

R:\DlO(IIVUc170 SrrfiPtE. @l \ I Ct 7'7, DAr
R: \Dl O(l xV\ t cl TonSAl,lPLE . 003\r ct 707. DAr
R ! \D t ox I tlVU ct mnsAtlPLE. 002\r cl 71)7. DAt
R:\Dlo(l nlcl7onsr'xPlE.004\rClmT.oAt
i 3 \Dt oxl lv\l cl TonsAroLE. 005\t cl m7. DAt

I
2
a

4

F i  L e

17-Jut-G
17-Jut-(B
17-Jul.-G
17-Jul.-(B
l7-Jul.-G

1

t3c 1,2,3,4-tcDD-R
l3c 1,2.3,4-TcoD
Recowry Stardafd
ADunt 91.0 91.0
RF 1 .00  1 .00
RRF t.(Xl 1.00

13C 2,3.7,8-TCDD
lnternal Stenda.d
Anor.rnt 91 .O 9l .0
RF 0.847 0.718
RRF O.&7 0.718

2,t,7 ,8-7CDO
Artalyte
Arb(l'lt 0.5 9-1
Rr 0.005 0.103
RRF l .M 1 .03

l]E. 1,2,3,7,A-P$DD
Internal Stardard
Aturtt 91.0 9l.g
RF 0.&9 0.571
RRF 0-649 0.571

1,2,3,7,8-peCDD
Anal,yte
ftFunt 2.3 45.4
RF 0.020 0.435
RRf 0.808 0.a72

l3c 1.2.3,4,7,8-HxCDf -T
r3c't,2,5,6,7,8-HxcDD
lnternEl. Sta.dard
Aoorrrt 91,0 91.0
RF 0.458 0.412
RRF 0.458 0.412

91.0 9r .0
1.00 1.00
r.00 1.00

Alre|-age xs.d.

Retcntion IiEe Statderd

9t .0
t ,& ,  1 .00
t .00  1 .@ 0

9 1 . 0
0.920 0.00
0.920 0. 9 0.00

182.0
2.15 0.553
f . 0 8  1 . 1 0  5

91.0
o.axt 0.00
0.800 0.690 0.00

910,0
8.84 2.6
0.684 0.872 5

Ret€ntion TiEe Stordard

91.0
0.58? 0.00
0.582 0.506 0.00

91.0  91 .0
0.7& 0.848
o.ru 0.848

1.8  36 .0
0.04 0_472
1 . 1 4  1 . 1 9

91.0 9t ,0
0.653 0.7ra
0.653 0.712

9.1 182.0
0.090 t.&
0.903 0.92

91.0  91 .0
0.456 0.501
0.456 0,501
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1 .?,3,6,7.A-x'|cfl'
Anatyte
Amunt 2.3
RF O.@4
RiF 0.971

1,e,5,4,7,8-HXCDD
Anatyte
fiEGnt 2.3

'RF 0 .021
RRF 0.845

1,2.3,7,A,9-t1ffi
Artatyte
Arcult 2.3
RF 0.1121
RRF 0.849

182.0 910.0
2,08 10.8 2.m
1.04 t.08 l.lE

13c 1,2,3,4,6.7,8-flpcoD-R
llc I,2,3,4,5,7,8-HpCDO
Internal Sta.rdard
ftF|rrt 9t-0 91.0
RF 0.33 0-272
RRF 0.32:t 0.272

1 ,2 .3 .4 ,5 ,7 ,A-Acf'W

Retention Tine Standard

9 1 . 0
0.401 0.00
0.401 0-394 0.00

910.0
8.50 2.17
0.850 0-8&t

910.0
9.10 Z.tz
0.910 0.9't1

910.0
9.t2 2.37
o- 2 0.9*

162.0
0.504
o.E2

t5.4
0.54'l
t -08

45.4
0 .411
0.8e4

45.4
0.455
0-913

15.4
0.46t
0.932

182.0
0.349
o.175

9 t . 0
o.499
0.999

91.0
r .00
1.00

91.0
0.904
0.904

9.1
0.099
0.987

9-1
0.099
0.986

9.1
0.098
0.98

91-0
0.307
0.307

9.1
0-tt93
o-927

182.0
0.3E
0.187

18.0
0.103
1 .04

91 .0
t.00
1.00

91.0
t .0B
1.0:t

182.0
1.82
0.911

182.0
r.9t
0.955

91.0
0.336
0.!35

184,0
1.96
0.978

182.0
0.40:t
0.anl

AtEl!'te

Amrnt ?,.3
RF O,OA,
RRF 0.899

l3c {rcDD
lntemal Stardard
Anr|t 182.0
RF 0.594
RRF O.19?

OCDD
Anatyte
^nF|rrt 4.5
Rr 0.024
nnF 0.980

tsc 1.2.3,4-rcoo-R
t3c 1.?.3,4-TOD
Recovery Starda.d
lno('f 91.0
RF 1 .00
RRF 1.OO

l3c 2,3.7,8-rcDF
lntel'|at Stardard
ArEnt 91.0
tF 1.07
RRF 1.07

0.00
o.& 0 .00

3CO.0 1820.0
2 .1?  10 .6  2 .8
1 .O7 1 .06  1 .c3

9't.0
1 .00
1.00

91-0
1.07
1.07

9 t . 0
1 . t 5
l . t 5

Retention TiE Stardard

9t -0
1 , 0 0  1 . @
t .00  1 .00  0

0.00
1.05 0.00
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l3C 1,2,3,7.8-pec0F
InternaI StE dard
&pqnt 91.0 91.0
Rr 0.750 0.68
RRF 0.750 0.673

2,3,7,8-rcDF
ArEtyte
Amtfit 0.5
RF 0.06
RRF t.00

| , 2.5, 7,8- Pe€DF
An€ t).te
A,q&t 2.3
Rf 0,024
RRF 0.913

2,5,4,7,8-PecDF
Ana tyte
llIDunt 2.3
RF O.OP3
RRr 0.930

1,2,3,4,7,B-flxcDF
Ana Lyte
Anprrlt 2-3
RF 0.0?�7
RRF 1.O7

1 , 2,3,6,7,8- HXCD F
Anal,yte
Irbrrrt ?-3
RF 0,026
RRF I.O5

2;3,4,6,7,8-HxcDF
Analyte
Am(rlt 2.3
RF 0.021
RRF 0.858

1 ,2,t,7,8,g-Hf;DF
Anatyte
ArFrl'|t 2.3
RF 0.015
RRF 0.603

| 82.0
2-0' 0,534
1.05 1. (E

91.0
0.934 0.00
0.934 0.941

91-0.0
9.38 2.36
0.9ts8 0.945

9t0 .0
8.87 2.?7
0.887 0.914

910.0
6.59 1.66
0.659 0.650

9.1
0. t02
1.O2

45.4
0.480
0.962

45.4
0.467
0.955

1 . 8
0.022
1-09

9r .0
0.849
0.849

9.1
0.094
0.938

9.1
0.090
0.897

9 1 . 0
0.557
0.557

36.0
o.444
1 . 1 3

91.O
0.890
0.890

184.0
1 .83
0.914

182.0
1 .80
0.900

91.0
0.580
0.580

182.0
1 .90
0.950

182.0
1 .31

0.m

910,0
9.12 2.30
0.912 0.915 2

Ret€ntim Tim Stardard

91 .0
0.668 0-00
0.668 0_619 0.00

13c 1,2,3,4,7.8-lxcDr-r
13C 1,2,3,4,7,8- HxcDF
lnternal, Sterdard
Ao(r,!r|t 91.0 9l .0
RF 0.539 0.468
RRF 0.t39 0.468

0-520
1.04

45.4
0.566
1. ' t3

o.174
0.950

45.4
0.rt6
o,673

9 . 1
0 . t 1 2
t . t 2

184.0 910.0
2.19 r0.4 2.&
1.09 1-04 t .07

t82.0 910.0
2.31 t l . t  2 .81
1 . 1 5  1 . 1 1  1 . t 3

9.1
0 .118
1 . 1 8

9 . 1
0.{t92
o.9a

9.1
0.055
0.660
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13c 1 , e,3,4,6,7.8-HFCDD-R
15c 1.2.3,4,6,7,8-xpcDF
lnternat stardard
^mtr|t 9l,0 91.0
RF O3A. 0.300
RRF O3A. 0.300

1 ,2,3,4,6,7,8-l,;fiF
Am lyte
Aroot 2.3
RF 0.64
RRF 1.27

1 ,2,3 ,4 .7 ,8 .g-lfiDF
Anal.yte
tr€r.r|t 2.3
nt 0.018
RRF O.7A

13C OCDD
tnternat standard
Alu)tnt 182.0
RF 0.394
RRF 0-197

*etention TiE standard

91.0
0.34:t
0.343

9.1
0. re8
t.28

9. t
0.oro
0.ro4

t8?.0
0.175
0.187

r8.0
0.098
0.988

91.0
0.t45
0.545

t&t.0
1.46
o.n8

1&!.0
0.4G
0.201

91 .0
0-411
0.411

0.m
0.405 0.00

45.4
0.615
r.25

15.4
0.168
0.737

182.0 910_0
z.Q, 72.4 3.16
1.31 7.24 1.27

182.0
0.349
0. t75

910.0
7.& t.87
0.746 0;l?8

184.0
o.5& 0.00
0.52 0-& 0.00

Ana tyte
Alptrrt 4-5
RF 0.021
RRF 0.856

36{!.0 1820.0
1.83 9-49 a.38
E-924 0.919 0.928

91.0
0.462,
q-9?5
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17.34 Continulng Calibration Check, gth August 2003

sandard 'cs3i 170503' is injected onto rhe 60m DBS-ms column prior to sample analysis, ThereLative response facuors are- determined for all analyres and nu& not lave EJngea'dy .orctl:'g�n IJS don the initial values for anatysis to p#n. 
-

The differences are rqorted in the able below ad are acceptable-

CotFUnd Ia|E

2 ,3,7,8- rcxrD
'l ,2.3,7,8-PecDo
1 ,2,3,6,7,8-HxcoD
| , 2, 3,4, 7,8- BXCDD
1 ,2,3,7,8,g-AxcDD
1.2,3,4,6,7,A-nwD
ocD0

2,3,7.a-tcDF
'|,2.3,7,8-PecOr

2.3.4.7.8-PefiDF
1 ,2,3,4.7.a-ilxanF
1 ,2,3,5.7.8-tt\t F
2 ,3 ,4 ,6,7 ,A-tffiF
1,2,3.7,8,9-ilxcoF
1.2,3,4,6.7.A-rwF
1,2.3,4,7,8,g-nfiDF
ocoF

lean RRF :sD

1  . 1 0
0.878
't.03

0.883
0.9 t1
0.9t4
l.(E

1.05
0.945
0.9t5
1,O7
1 -  1 3
0.914
0.650
1.27
0.78
0.98

5

7
4
3
4

RRFcc lDetta

t .13 -3
0.8m 1
l .  t0  -6
0.&7 1
1.06 -15
o.w4 -4
r.o3

t.05 0
l.Ct -9

1.07 -17

1.04  3
1 .24  -10

t.00 -t0

0.744 -14

1.51 -3

0.800 -10

1.06 -14

5

z
3
4
4

2
7

5
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TARGEIINGREFOR]I

tate Ac.pi red : 6-A|a-03 Ac+i r€d Fite I A:00@
oFerstor i D. lood lnstruHlt 3 Ul,tiel
pcFile :R:\DloxIIv\0tts08$aFle.001\D0808.DT

($ally Version 6.7)

:D85-0s

AllllZ Retention TiG
thry actL Ok theo.y fd,rd

Ca{Forrd llarE fl Xz Area

Di oxins

1:tc 1,2,3,4-rcDo
t3c 4,3.7,8-TclD
2,3,7,8-TCDo
|3c 1,2.5,7,8-PeCOD
1 ,2 ,3 ,7 .'-Pecoo
l3C 1.2,1.6,7,8-HxcDD
1 ,e,3.5. ?,8- ilxc0D
t,2,5,4.7,8-lxcDD
1,2,5,7.8,9-l lxcDD
13c 1,2,t,4,6,7,a-BfrD
1,2,3,4.6.7.8-nNDo
13C ocDD
OCDD

Furats

13c 1,2,3,4-ICOD
|5C 4.3,7,8-rCOF
2,3,7,A-TCOF
t3c 1.2,3,7,8-PecDF
1,2,3,7,8.PecDr
2,3,4,7,8-PecDF
13C 1 ,2,3 ,4,7 ,A-Hxfit
1 ,?,3,4,7.8-ilxc')F
1,2,3,6,7,8-a\coF
2,3,4.6,7.B-nxcD�F
1 ,2,3.7,8.g-txcDF
13c 1,2,3,4,6.7,A-ArrDF
1,2,3,L,6,7 ,a-aBf,DF
1,2,3.1.7,8.9-Arf,Dr
l3c af,Do
ocoF

34
&
32
37I!
358
484
3r?
392
39.2
438
426
472
45{t

326
Il2
320
w
356
402
f90
390
390
t4
4U
4m
458

0.78 0.84 Y
0.72 0.83 Y
0.2 0.77 f
1 .55  1 .58  Y
1.55  1 .56  Y
1.24  1 .21  Y
1.24  1 .28 .  Y
1.24  1 .27  \
7.?4 1-27 ,t

1 .05  1 ,05  Y
r .05  1 .02  Y
0.89 0.86 Y
0,89 0.84 Y

0.?a 0.84 Y
0.78 0.68 Y
0.78 0.74 Y
1.55  1 .46  |
1 .55  1 .54  r
r .55  1 .59  Y
0.51 0.53 Y
1.24  1 .22  |
1 .21  1 .e3  Y
1.24  l . l9  Y
1,24  1 .21  Y
0.45 0.44 Y
1.05  1 .01  Y
1.05  1 .00  Y
0.89 0.86 Y
0.89 0.m Y

a,t):30r06 00:?9:30 22n274
00:30:58 00:30:01 165886
00:30:39 00:30:03 18745
00155:52 00:35:19 16zJl�1
00:35:53 00:35:21 703(ts
00:40:20 0O:39:49 119�?8
00:4lt:21 @:39:50 65284
00:40:13 00:39:42 5G95
00140:44 m:40:12 628CJ
00:44:34 00!44:02 Cl.5'/l
00:44:35 00:44:03 1?5,55
00:49:16 00:48:38 115?15
00:49:17 00:48:39 5%85

00:30:tl5 00:29:30 ETtl4
@:29:56 00:29:19 A&0
00:29:57 00129:20 z3.969
fi):34:27 00:31:53 18a7!0 .
00:3:28 00:33:55 94AZ
00:35:3 00:!5:01 Jff61
00:39:le 00:38!39 1461U
00!f,9:12 00:38:40 75851]
00:39:2'l at{t:38:50 90434
00:40:04 00:39:5J 73lt3
00:41!15 00:40:44 541n
'dt[l:43:05 

00:42:35 95240
0O.43rO7 00.42.$ fl�m0
00:45:28 00:44!53 39628
00:49:16 00:48:38 115785
00:49:42 00i49:B 61476

326
315
304
t 2
40
540
384
374
t74
374
374
418
408
408
4m
ua

328
318
306
354
342
342
586
J76
375
375
376
420
410
410
472
444
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18.36 Estimation of Method Detection Limits

The 'cs3' cogtin:jng calibratiou standard responses for fre day when this sample was run
(usEg staDalaral Cs3/170503) were used to estimate the method detection limits for fte rargeted
a&lytes. The qriteria is 4 minimum S/N of 2.5:1 for both isotope peaks.

500: I
2000:1
2000:l
2000:l
20ff1:I
1500:l
2000:1

500:l
2000:1
2000:1
2000:1
?-N0:r
2000:l
1000:1
2000:l
1000:l
2000:1

Note that these detection limits are grven in pg injected , so the sample detection limits are
obtained b-y- using the following. equation. Tf,e proportion of the sdmpb injected-nay be
determiffd from the sample tracking-form includerl with eact sample repo'rt. 

"

Amlyte

Dioxins

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,&HxCDD
t,2,3,6,7,9-IfuCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

Furans

2,3,7,&TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCD.F
1,2,3,4,7,8-IIxCDF
1,2,3,6,7,8-IIXCDF
2,3,4,6,7,8-IIxCDF
1,2,3,7,8,9-IIxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-IIpCDF
OCDF

Std Anout(pg)

Analyte detection limit = lnjection detection limit (above)

(portion of sample injected) x (amount sample)

ln the case of poor recoveries of the internal sandads rhis amoutrt should be firrther increased
by multiplying by l00/(recovery %).

The detection limits for these samples, where ca l/30th was injected ad recoveries were ca
7o% were between 0.2 ard 0.a ng/kg per congeoer in the soil-samples, depending upoo the
specific saryle.

l0
50
50
50
50
50
100

l0
50
50
50
50
50
50
50
50
100

Detection Linit(pg)

0.05
0.05
0.0s
0.05
0.05
0.08
0.1

0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.05
0.1
0.1
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19.37 GC Performance Check

lhe ability of the GC column used to resolve the known close ehrting isom€rs of the Tetra
pioxins .wls.tast+ prior to analysis. A performance check standard co:ntaining the following
isomers is injectd. The TCDD traces are given on the following pages.

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

1,4,7,8
1,2,3,4
t,2.3,7tt,2,3,8
2,3,7,8
1,2,7,8
L,2,6,7

The c-riterion for acceptance of this test is that the 2,3,7,8 TCDD must be separated by a valley
of zt last.z1% from its nearest neig[bours

R€port 37310E/Diorirs P4e 37 of 4O

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:19:24:18



( . : ,
\ . /

4.3E GC Performance Check Data, DBS-ms Column, gth August 2fi13

trffitrJi3f#j#ryFrufl$Sg;,I**e sIR Auro€pec-utiu
100
95
90
8s
8tt
,5

70
65
6t)
l5

5{t

?x4t

45
&
35
30
E
m
15
t0

!

0

321.E936
100
95
9{t
85
flt
7S
7V

. 6 5
6t0
55
50
45
4
35
30
25
m
l5
70

Iti,+6
rljc?
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X2.q SAL Authorised Signatories Register

SALAUTSONEED SIC!*{TOTESSPECIMEI{SICNATUTES
gutthtt l|s qp la-/|pl.{!O. St Ei la

x^sft8 colf

I

sL&ts..c-rtd-5ar-(t@-rE) r&crrAFr{r

srdBisd5nrEiErrd-li.eo.r.rE, x*6rrb!.2cr

Report 373 l0E/Dioxins Page rl0 of rO

6&,ie ,#
€ €.4

lIIc.16 ,q4a, /.8j

'e
.e

earo6r; 
I 

- "''.C* !".t:

6a4:i) 12;

w -q6

&4: .../t
. 8 2 #
{4+++ *&'

'w4r (:E
6.

edl E{
wj; :l

Cr,.Sb €*1'.'c*.
'6ii:

iiw ,.i,il

i8B:
*t$.

{p.-,', '@.
-id1 ,1.?,

&-t f'

W He

f,r aiL L Q

S.Git 5e
,r.-4 0c

crlJ*
ck

s€H 0s
!z:-. u.

KT

@2,*,r;- A/

'49>D t6

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:19:24:18




