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1. INTRODUCTION

In 2006 O’ Callaghan Moran & Associates (OCM) conducted a preliminary environmental
assessment of the proposed Dublin Centre site located between Upper O’Connell Street and
Moore Street and between Parnell Street and Henry Street, Dublin. The proposed
development comprises a mixed retail and commercial development over deep basement.

The assessment involved a desk study of available information on historic land use and a site
inspection, based on which OCM prepared a Map outlining areas of potential high, moderate
and low nisk of contamination (Ref.: Figure 1).

In 2008 a joint geotechnical and environmental site investigation was undertaken comprising
the excavation of trial pits, the installation of boreholes in the subsoils and bedrock and the
collection and testing of soil and groundwater samples. The geotechnical investigations were
supervised by AGL while the environmental elements of the investigation were supervised by
OCM.

The purpose of the environmental investigation was to identify if there was contamination in
the subsoils or groundwater; identify appropriate management options for any contaminated
subsoils that may have to be removed from the site during the redevelopment; and establish
the status of groundwater quality. This report presents the findings of the environmental
investigation.

1.1 Investigation Scope

The scope comprised: -

e (Collection of samples of the fill material and the underlying subsoils for laboratory
analysis to establish if these materials have been impacted by historical activities;

® Characterisation of the impacted soils, based on the laboratory testing, to identify
suitable off-site disposal/recovery outlets for any soils that have to be removed;

¢ Collection and analysis of groundwater samples from the subsoils and bedrock to

provide data for an application to Dublin City Council for a trade effluent discharge
license for dewatering during the construction of the basement.
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1.1.1 Limitations

While every effort was made to target the areas of concern identified in OCM 2006 Report,
the intrusive investigations were confined to open areas in the middle of the site and around
the site parameter. This was due to the fact that most of the premises within the development
footprint were either still occupied, or in the case of those that had been vacated, had not yet
been demolished. Therefore it is possible that there areas of localized contamination at the
site that have not been identified in this assessment.
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2. SITE DESCRIPTION

2.1 Location

Dublin Centre is bounded to the east by O’Connell Street Upper, to the North by Parnell
Street and O’Rahilly Parade, to the south by Henry Street and to the west by Moore Street and
Moore Lane. Henry Place is also part of the development area as shown on Figure 2.1.

2.2 Site Layout and Current Use

In 2006 OCM conducted a site walkover to determine the use of the buildings at that time.
The occupier of each building and type of activity carried out therein are listed in Table 2.1.
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Table 2.1 Name and Address of Occupiers within the subject area

Address Name Type of Activity
41 — 42 O’Conneli Street Upper | Royal Dublin Hotel Hotel
43 O’Connell Street Upper Ned Kelly’s Snooker Hall
44 O’Connell Street Upper An Garda Siochana Offices
Vacant
Vacant
Londis Grocery/Newsagent
Dr. Quirkey’s Amusement Arcade
52 O’Connell Street Upper Slattery’s Camera Shop
52 — 54 O’Connell Street Upper | Carlton Cinema (Closed) Cinema
55 — 56 O’Connell Street Upper | Dr. Quirkey’s Amusement Arcade
57 — 58 O’Connell Street Upper | Carroll’s Irish Gift Shop
58 O’Connell Street Upper Profiles (Above Carroll’s) Ladies Gym
59 - 60 O’Connell Street Upper | Dublin Bus (Closed) Office
61 O’Connell Street Upper Flanagan’s Restaurant
62 O'Connell Street Upper | McDonalds Fast Food Restaurant
37 Henry Street The Card Company Card shop
38 Henry Street NoName Clothes shop
39 Henry Street Game Electronic Game Shop
40 Henry Street Simon Hart Shoe Shop
41 Henry Street McGiveney’s Optician & Jewellers
4 Henry Place Unknown possibly The Mint Tattoo parlour

9 Henry Place -

| Han Yang Asian Market

| Asian Food Shop

1 Moore Street Everyday Seafood & Grocery Grocery shop

1 Moore Street (upstairs) Hairdresser

3 Moore Street Paddy Power Bookmaker

4 Moore Street Bryan’s (Closed) Shoe Repair/Key Cutting
5 Moore Street Doyle’s (Closed) Bingo/ Hardware

6 Moore Street Talk Cents Internet/Phone Shop

7 Moore Street

Troy's Butchers

Butcher’s Shop

8 - 9 Moore Street

Hair Extension Master / Central

Supermarket and

23 Moore Street

1 — 2 O’Rahilly Parade

Dublin City Council

Supermarket (Closed) Hairdressers
10 Moore Street Rong Xing Chinese Supermarket
11 Moore Street Home Store Hardware/Homeware shop
12 Moore Street Oceanic Superstore Asian Food Shop
13 Moore Street Pat’s Household Homeware shop
14 Moore Street Charity Hair Studio Hairdressers
15 Moore Street Larmints Paylink Money Transfer shop
16 Moore Street Plunkeits Closed
17 Moore Street Mobile Phone Centre Phone / electronic shop
18 Moore Street Crystal Superstores Afro-Caribbean shop
19 Moore Street American Design Wears Basketball & sports shop
20 Moore Street Unknown Cmnese Restauran.t =
Hairdressers upstairs

21 Moore Sireet Madina Asian Food Co. Asian Food Market
22 Moore Street China House Restaurant

| Vacant Possibly offices upstairs

Waste management
equipment storage

3 — 8 O’Rahilly Parade

Dublin City Council

Storage Containers for the
Moore St. Traders
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(’Connell Street Upper

The lots on Upper O’Connell Street were occupied by eight retail outlets; the Royal Dublin
Hotel and two restaurants (Flanagan’s and McDonalds).

Parnell Street

The Royal Dublin Hotel was the only lot on Parnell Street.

Henry Street

There were 5 No. retail outlets in 37 to 41 Henry Street.

Henry Place
Two buildings on Henry Place were being used for retail purposes (one Asian food market and
one tattoo parlour). The remaining area was occupied by derelict buildings. The rear gardens

or yard areas of the lots on O’Connell Street form the eastern and northern boundary of Henry
Place.

Moore Street

All of the buildings on Moore Street where occupied were retail outlets, which include
restaurants, general shops and food markets. Of the 23 buildings 4 were vacant.

Moore Lane

The rear of the buildings on (’Connell Street Upper form the eastern boundary of Moore
Lane. Derelict buildings and yards and the rear of the buildings on Moore Street form the
western boundary of Moore Lane.

O’Rahilly Parade

O’Rahilly Parade is occupied by two yards. 1 — 2 which are used by Dublin City Council as a

storage area for bins and street cleaning equipment. 3 to 8 O’Rahilly Parade was being used
by Dublin City Council as a storage area for the Moore Street Traders.

2.3 Services

OCM understand that heating for all of the buildings is either by gas supplied by Bord Gais
and/or individual electric heating systems. OCM did not observe any heating oil storage tanks
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in the rear of any of the premises. While it is unlikely that oil is widely vused for heating
purposes, it is possible that there may be some individual heating oil storage tanks in use.

Water is supplied from the Dublin City Council mains supply. OCM did not identify the
presence of any supply wells and a review of Geological Survey of Ireland records indicates
that there are no water supply wells in the area.

Sanitary wastewater discharges to the Dublin City Council foul sewer, while storm water is
discharged to the municipal Storm Sewer. No records of any Trade Effluent Discharge
Licences were identified in the review of Dublin City Council files, the details of which are
discussed in Section 3.

An ESB transformer station was identified in the basement of 40 and 41 O’Connell Street
Upper during OCMs 2006 assessment. It is understood that the transformer was installed in
the mid 1960’s, but OCM could not establish either the exact installation time or whether it is
still in place. This transformer, if present, may have coolants containing PCBs , which would
require specialist handling.
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3. PHYSICAL SETTING

3.1 Geology

Information on the local and regional geology was obtained from the GSI databases and the
geotechnical investigation, which comprised the installation of cable tool percussion (shell &
auger) and rotary cores boreholes. The site investigation findings are discussed in detail in
Section 4.

3.1.1 Bedrock

The GSI bedrock “Geology of Kildare — Wicklow”, Map 1994 states that the subject area is
underlain by dark grey to black limestones and shales of the Calp Limestones. Calp units
typically consist of dark grey, fine grained, graded limestone with interbedded black, poorly
fossiliferous shales. The limestone bed thickness, grain size, colour and proportion of shale
vary widely.

The borehole locations used for environmental sampling purposes are shown on Figure 3.1
and the complete map showing all the site investigation locations is included in Appendix 1
The borehole logs are included in Appendix 2.

The rotary core borehole logs indicate that the bedrock is mostly interbedded black calcarecous
shale, argillaceous limestone and siliceous limestone. In OW-1 and OW-2, located in the
centre of the site, the bedrock is described as limestone. In BH-5 the bedrock encountered
was interbedded limestone and shale and grey blue limestone. The depth to bedrock ranged
from 12.6 m below ground level (bgl) for RC-16 to 27.3 m bgl for RC-4 in the northeast of
the site.

3.1.2  Subsoils/Quaternary Geology

According to the quaternary map of Dublin, the area is underlain by made ground, alluvium
deposits close to the Liffey and glacial till. Much of the central Dublin area is underlain by
fill material comprising gravels and clays interspersed with glass potiery and in some cases
ash, which was deposited in the 17" and 18" century particularly in the low lying areas close
to the Liffey.
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The borehole logs indicate that the subsoils range in thickness from between 12.6 mto 27.3 m
across the site and comprises fill material underlain by natural ground. The fill material
ranges from 2 m thick at RC-8 to 5 m at BH-4 and is thickest at the O’Connell Street, eastern
side of the site. The fill is described as brown grey slightly gravelly clay with cobbles and
fragments of brick and concrete. Underneath the fill material, the natural ground comprises
mostly gravels underlain by a brown clay.

3.2 Hydrogeology

3.2.1 Agquifer Classification and Vulnerability

The bedrock aquifer beneath the site is classified locally by the GSI as a locally
important aquifer (L) which is moderately productive only in local zones, indicating
that water movement through the bedrock is very slow and along short flow paths. The
limited groundwater movement within the rock tends to be restricted to the surficial
weathered horizons (top1-3m) or to non-extensive fractured zones. These zones tend to
have a limited hydraulic continuity, low storage capacity and potential yield.

It is likely that groundwater flow locally is from north to south toward the River Liffey
which is approximately 500 m to the south of the site.

Vulperability is defined by the GSI as the intrinsic geological and hydrogeological
characteristics that determine the ease with which groundwater may be contaminated by
human activities. The GSI uses four groundwater vulnerability categories — extreme
(<3m), high (3-5m), moderate (5-8m) and low>10m) - for mapping purposes and in the
assessment of risk to groundwaters. Groundwater is most at risk where the subsoils are
ecither absent or thin. The data from the borehole logs indicates that the vulnerability of
the bedrock aquifer is moderate to low.

3.2.2 Hydrogeological Risk Assessment

The development site is predominantly covered by paved areas, roofs roads and
pavement, but there may be some very small unpaved areas to the rear of some of the
buildings. Most of the incident rainfall runs off to storm sewer, with infiltration to
ground limited to open green or unpaved yard areas.

Beneath the site the subsurface materials comprise made ground, gravels and clay. The
thickness of these materials above the bedrock according to the borehole logs ranges
from 12.6 - 23.3 m. It is likely therefore that any impacts on the subsurface associated
with historical landuse are localised as vertical migration of contamination to the
bedrock aquifer will have been greatly inhibited by the type and thickness of the
subsoils and in particular the brown clay underlying the gravels.
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The development will involve deep excavation into the bedrock will be opened at the
site. OCM understand that groundwater pumping tests have been undertaken separately
by AGL Consulting Engineers to assess the impacts of dewatering on the local
hydrogeological conditions. The impact of dewatering is not therefore been discussed in
this report, except in relation to the quality of the groundwater that will be discharged
during the dewatering activities.

Post development, the extent of hard standing will be similar to the existing conditions.
Therefore the amount of direct recharge as a result of rainfall will be very low and
similar to the existing situation.
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4, SITE INVESTIGATION

4.1 Sample Locations

The geotechnical investigation comprised the installation of eleven (11) shell and augur
boreholes and fifteen (15) rotary core boreholes. The locations are shown on Figure 3.1. The
environmental investigation involved the collection of samples of the fill material and
underlying natural ground and groundwater samples from selected boreholes identified by
OCM.

Fill and subsoil samples were collected from eight boreholes, BH-7, 9, 10, 12, 14, 15, RC-8
and W-2. Groundwater samples were collected at both RC-16 and OW-1, where two
standpipes were located with one in the subsoil and one in the bedrock aquifer.

As none of the buildings identified in the 2006 assessment had been demolished, the
boreholes had to be positioned in open areas and around the site perimeter and could not be
located in all of the risk areas identified in the 2006 assessment. Figure 4.1 shows the
location of the boreholes and the areas of risk identified in the assessment. This meant that
only W-2 and RC-8 were located directly in an area identified in 2006 assessment as being at
risk. Both were in an unpaved area used as a staff car park and storage area for Dr. Quirke’s
Emporium, which had been identified as being at moderate risk.

BH-7 was located on Parnell Street within 10 m of the rear entrance of the Royal Dublin Hotel
which was considered an area of high risk in the 2006 site assessment. BH-9 was located
directly beside buildings on Moore Lane, which had been designated at moderate risk. On
Henry Place BH-10 was located across the lane from areas that had been designated at
moderate and high risk. The remainder of the boreholes BH-12, 14 and 15, were considered
to provide a representative spread of samples throughout the site.

4.2 Borehole Installation

The subsoil boreholes were drilled using a shell and augur (cable tool percussion) drill rig.
The rotary core boreholes were drilled using a rotary core drill rig. All boreholes were drilled
by IGSL and were logged for geotechnical purposes by IGSL personnel.

The installation of the boreholes from which samples for environmental testing purposes were
collected were supervised by an OCM scientist and logged in accordance with BS5930. The
Borehole logs are included in Appendix 2.
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4.3 Soil

4.3.1 Sampling

The purpose of the soil sampling was to establish the presence or absence of contamination
and to characterise the fill and subsoils. The samples were collected in accordance with OCM
soil sampling protocol, a copy of which is included in Appendix 3.

4.3.2 Laboratory Analysis

All samples were sent to the STL laboratory in Blanchardstown, Dublin for analysis. The
range of parameters tested was based on the nature of the historical site activities. In addition
selected samples were tested for a range of parameters specified in the EU Council Decision
establishing criteria and procedures for the acceptance of waste at landfills pursuant to Article
16 of and Annex II to Directive 1999/31/EC.

The Decision specifies Waste Acceptance Criteria (WAC) for a range of inorganic and
organic parameters that define whether a waste is suitable for disposal to an inert, non-
hazardous or hazardous waste landfill. Materials that comply with the inert WAC are deemed
to be essentially inert and present a minimal environmental risk.

Three (3) samples of the fill material from BH-7, 9 and 10 were analysed for Total Petroleum
Hydrocarbons (TPH), BETX (benzene, toluene, ethylbenzene and xylene), PAH (polycyclic
aromatic hydrocarbons) and metals (arsenic, barium, cadmium, chromium, copper, mercury,
molybdenum, nickel, lead, tin, selenium and zinc).

Nineteen (19) samples, of the fill and natural ground from, BH-7, 9, 10, 12, 14, 15, RC-8 and
W-2, were tested for the WAC, which included Total Organic Carbon (TOC), BETX, PCBs
(polychlorinated biphenyls, 7 congeners), Mineral Qil (C10 to C40) and PAH sum of 17.
They were also subjected to leach testing at a liquid to solid ratio of 10:1 and the leachate
analysed for arsenic, barium, cadmium, chromium, copper, mercury, molybdenum, nickel,
lead, tin, selenium, zinc, chloride, fluoride, sulphate, phenols, dissolved organic carbon and
total dissolved solids.

Details of the sample points, sample depth, nature of the sample and analytical tests are
presented in Table 4.1
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Table 4.1

Summary of Soils Samples

Borehole Name | Sample Type Sample Type Sample Depth Type of Subsoil

Fill Material Soil 0.5-1m

BH-7 Natural Ground | WAC 4-5m Gravel
Natural Ground | WAC 12-13m Gravel

BH.9 Fill Material Soil 0.4-0.8m
Natural Ground | WAC 4-5m Gravel

BH-10 Fill Material Soil 1.7.2.5m
Fill Material WAC 0.5-1m

BH-12 Fill Material WAC 3-4m
Natural Ground | WAC 4-5m Clay
Natural Ground | WAC 8-10m Clay
Fill Material WAC 0.5-1m
Fill Material WAC 1-2m |

BH-14 Fill Material WAC 2-3m f
Natural Ground | WAC 3-4m Clay
Natural Ground | WAC 8-10m Gravel

RC-8 Fill Material WAC 0.5-1m
Fill Material WAC 1-2m

W2 Fill Material WAC 0.5-1m

Fill Material WAC 1-2m

4.3.3 Results

The results of analysis of three solid samples of the fill material are shown in Table 4.2. The
Table includes, for comparative purposes, the EU Council Decision WAC and the Dutch
Government Soil Quality Standards commonly referred to as the Dutch List. These guidelines
specify two categories, a target level (D) and an intervention level (I). The (D) level is
considered representative of background conditions. The (I) level is one at or above which
remedial action may be considered necessary depending on the potential environmental
exposure risk. Many Irish Local Authorities use these standards to assess the potential for
contamination. These samples were also compared with the EPA typical range for non-
polluted soils for major elements and trace elements.

TPH was detected in BH-7 (180 mg/kg) and in BH-9 (150 mg/kg). Although this is above the
Dutch D limit of 50 mg/kg they are considerably below the Dutch I limit of 5000 mg/kg and
also below the inert WAC of 500 mg/kg.

Cadmium was detected in BH-9 and BH-10 at levels of 1.2 mg/kg and 1.6 mg/kg respectively.
These are slightly above the Dutch D limit of 0.8 mg/kg, but below the I limit of 12 mg/kg. In
BH-9, the mercury level (0.34 mg/kg) is marginally above the Dutch D limit of 0.3 mg/kg.
All the remaining heavy metals were below the Dutch D limit and within the EPA range for
non-polluted soils.
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In BH-7 and BH-9 PAHs (sum of 10) the PAH, 17.3 mg/kg and 2.9 mg/kg respectively,
exceeded the D value of 1 mg/kg, but are well below the 100 mg/kg limit applied at Irish inert
waste disposal landfills.

Waste Acceptance Criteria (WAC) Testing

The results of the WAC testing of the fill material and the natural susbsoils are shown in
Table 4.3 and 4.4 respectively. The Tables include the WAC for inert and non-inert landfills.
The EU Council Decision does not include a WAC for PAH, but allows individual member
states to apply their own limits. The limit used in this assessment is derived from the Waste
Licence issued by the EPA for an inert landfill in County Dublin.

TPH was detected above the inert WAC (500 mg/kg) in four of the fill material samples- RC-
8 (510 mg/kg and 1800 mg/kg); BH-12 (640 mg/kg), and W-2 (5000 mg/kg).

Antimony exceeded the inert WAC of 0.06 mg/kg in the upper fill sample of OW2 (0.36
mg/kg), but was less than the non-hazardous WAC (0.7 mg/kg). The chromium level in BH-
14 (0.53 mg/kg) was slightly above the inert WAC of 0.5 mg/kg, but well below the non-
hazardous WAC of 10 mg/kg.

Mercury was detected in samples of the fill taken in BH-12 (0.5-1m) and BH-14 (2-3m) and
the natural ground (BH 7 (4-5m) marginally above the inert WAC of 0.01 mg/kg, but below
the non-hazardous WAC of 0.2 mg/kg.

PAH levels greater that the inert WAC (100 mg/kg) were detected in both samples from OW-
2, 230 mg/kg and 570 mg/kg respectively and the lower sample from RC-8 (280 mg/kg).
There is no non-hazardous WAC for PAH.

PCBs were only detected in one sample at RC-8 (0.5-1m) at 0.028 mg/kg. This is
considerably below the EU limit of 1 mg/kg.

Sulphate levels exceeded the inert WAC (1000 mg/kg) in two samples from RC-8, however
the levels -15000 mg/kg (0.5-1m) and 14000 mg/kg (1-2m) respectively- were less than the
non-hazardous WAC of 20,000 mg/kg. The TDS of both samples from RC-8 exceeded the
inert WAC, but were less than the non-hazardous WAC.
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Table 4.3 Fill Material WAC Dublin Centre 2048

Parameter SS:::]I:(E:. : ]; 1] - 2[: = : : 1’ : 131H2 = 2 Li;:' itsdl;.'.):l- Lockt Niﬂ-l;:z;‘:::::s
Unit .5-1m -4 m .5-1m -2m andfil Landfill
Arsenic mg/kg <(.50 <(.50 <(.50 <().50 0.5 2
Barium mg/kg 0.19 0.033 0.12 0.097 20 100
Cadmium mg/kg <0.001 <0.001 <(0.001 <(0.001 0.04 1
Chromium mg/kg 0.33 <0.10 0.53 0.48 0.5 10
Copper mg/kg <().10 <().10 0.24 0.44 2 50
Mercury mg/kg 0.016 | <0.003 [ 0.0051 [ 0.0068 0.01 0.2
Molybdenum meg/ke (.084 0.31 0.27 .43 0.5 10
Nickel mg/kg <().10 <0.10 <0.10 <().10 0.4 10
Lead mg/kg <(.10 <(.10 <().10 <(.10 0.5 10
Antimony mg/kg <0.30 <0.30 <0.30 <0.30 0.06 0.7
Selenium mg'kg <().060 <(0.060 <().060 <().060 0.1 0.5
Zinc mg/kg <0.10 <().10 <0.10 <0.10 4 50
Chloride mg/kg <25 <25 <25 29 300 15000
Fluoride mg/kg 3 2.3 <2 2 10 150
Sulphate mg/kg 910 300 190 820 1,000 20000
Phenols mg/kg <0.50 <0.50 <0.50 <{3.50 1 -
Dissolved Organic Carbon mg/kg 26 22 58 69 500 800
Total Dissolved Solids mg/kg 3200 <2000 2900 <2000 4000 60000
Total Organic Carbon % 5.3 3 4.4 3.8 3 =
BTEX mg/kg <().5 <().5 <(.5 <(.5 6 -
PCBs mg/kg <(1.01 <().01 <().01 <().01 1 -
TPH mg/kg 640 170 99 180 500%* =
PAH (16) mg/kg 6.0 <1.0 8.1 8.3 - -
PAH (17). mg/kg 6.6 <1.0 8.1 8.3 Murphy's 100mg/kg -
*If DOC is less than 300 then a higher limit can be accepted
*#* Limit is for Mineral Oil
Table 4.3 continued Fill Material WAC Dublin Centre 2008
. - -15 - 5 = J J. i
Parameter SS:?::: (ln:: 1‘2“3 . ];]-; 11 :; :2] Z ::: : £ Lill:'itsdt;]ll- Iyt Nih:;:;:ﬁ;:;s
Unit sl W . pa i Landfill
Arsenic mg/kg <0.50 <().5 <(.5 <0.5 0.5 2
Barium mg/kg 0.13 .06 0.055 0.21 20 100
Cadmiuwm mg/kg <0.001 <0.001 <0.001 <0.001 0.04 1
Chromium mg/kg 0.17 0.18 <().1 <l 0.5 10
Copper mg/kg 0.47 0.36 0.28 <1 2 50
Mercury mg/kg 0.012 0.0035 0.0049 <().003 0.01 0.2
Molybdenum mg/kg 0.34 0.16 0.13 0.1 0.5 10
Nickel mg/kg 0.12 0.15 0.14 <l 0.4 10
Lead mg/kg <0.10 0.42 0.43 <l 0.5 10
Antimony mg/kg <0.30 <(.3 <0.3 <0.3 0.06 0.7
Selenium mg/kg <(.060 <().06 <0.06 <(.06 0.1 0.5
Zine mg/kg <().10 <().1 0.13 <] 4 50
Chloride mg/kg 54 <25 <25 43 800 15000
Fluoride mg/kg <2 2.3 <2 <2 10 150
Sulphate mg/kg 140 500 190 15000 1,000 20000
Phenols mg/kg <().50 <(.5 <().5 <().5 1 -
Dissolved Organic Carbon mg/kg 82 62 36 52 500 800
Total Dissolved Solids mg/kg <2000 4200 <2000 24000 4000 60000
Total Organic Carbon % 3.6 3.6 5.2 3.1 3.33% -
BTEX mg/kg <0.5 <().5 <(.5 <().5 6 o
PCBs mg/kg <0.01 <0.01 <0.01 0.028 1 -
Mineral Oil mg/kg <50 120 86 510 500 -
PAH (16) mg/kg <1.0 4.2 1.4 44 B =
PAH (17). mg/kg <l.0 4.2 1.4 44 Murphy's 100mg/kg -

*If DOC is less than 500 then a higher limit can be accepted
#* Limit is for Mineral Oil




Table 4.3 continued Fill Material WAC Dublin Centre 2008

Sample LD. | BH-8 Ww-2 W-2 EU Limits for Inert EU Limits for
Parameter Depth (m) 1.0-2.0 0.5-1 1.0-2.0 Landfill Non-Hazardous
Unit Landfill
Arsenic mg/kg <0.5 <().5 <().5 0.5 2
Barium mg/kg 0.25 0.24 0.18 20 100
Cadmium me/ke <0.001 <0.001 <0.001 0.04 1
Chromium mg/kg <l 0.21 <l 0.5 10
Copper mg/kg <l 0.34 <l 2 50
Mercury mg/kg <0.003 | <0.003 | <0.003 6.01 0.2
Molybdenum mg/kg 0.095 0.066 0.081 0.5 10
Nickel mg/kg <l 0.13 <l 0.4 10
Lead mg/kg <1 .43 <1 0.5 10
Antimony mg/kg <().3 0.36 <0.3 0.06 0.7
Selenium mg/kg <0.06 <0.06 <0.06 0.1 0.5
Zinc mg/kg <l 0.11 <l 4 50
Chloride mg/kg 58 27 140 800 15000
Fluoride mg/kg <2 4.1 <2 10 150
Sulphate mg/kg 14000 440 1600 1,000 20000
Phenols mg/kg <().5 <().5 <0.5 1 -
Dissolved Organic Carbon mg/kg 73 45 60 500 800
Total Dissolved Solids mg/kg 24000 2100 4200 4000 60000
Tolal Organic Carbon % 3 5.6 5.4 3.33% -
BTEX me/kg <0.5 <05 <05 6 =
PCBs mg/kg <0.01 <0.01 <(.01 1 D
Mineral Oil me/ke 1800 150 5000 500 5
PAH (16) mg/kg 272 228.5 566 2 -
PAH (17). mg/kg 280 230 570 Murphy's 100mg/kg -

*1If DOC is less than 500 then a higher limit can be accepted

** Limit is for Mineral Oil




Table 4.4 Natural Ground WAC Dublin Centre 2008

Parameter Del::ih {Irl:: :I: ’ l:l:i:: :“5{ . I:; . i Lizﬁmd?l: tnert N]illi-ll:ll::::;:m
Unit Mo am ) e " e Landfill
Arsenic mg/kg <().50 <().5 <().50) <().50 0.5 2
Barum me/kg 0.084 (.14 0.076 (.08 20 100
Cadmium mg/kg <().(0)] <{).(0)1] <().(M}] <{.001 0.04 1
Chromium mgkg <0.10 <0.1 <(.10 <(.10 0.5 10
Copper mykg <10 <().1 <(.10 <(.10 2 50
Mercury mg/kg 0.012 0.0038 | 0.0078 | «0.003 .01 0.2
Molybdenum mgkg <0.03 0.085 0.056 0.2 0.5 10
Nickel mp/ke <0.10 <01 <010 <0.10 0.4 10
Lead my/kg <0.10 <(.1 <0.10 <(.10 0.5 10
Antimony mgkg .30 <{.3 <0.30 <0.30 0.06 0.7
Selenium mgkg <0.060 <0.06 <0.060 | <060 0.1 0.5
Zinc mykg <10 <{.1 <0.10 <(.10 4 50
Chloride mgkg <25 71 <25 <25 800 15000
Fluoride mekg 3 4.2 2.7 2.9 10 150
Sulphate mg/kg <110 <110 <110 <i10 1,000 20000
Phenols mg/kg <0.50 <0.5 <0.50 <0.50 1 -
Dissolved Organic Carbon mg/kg 13 39 14 19 500 300
Total Dissolved Solids my/ke <2000 <2000 <2000 <2000 4000 60000
Total Organic Carbon % a1 0.52 28 24 3%* -
BTEX mg/kg <(.5 <(.5 <().5 <0.5 6 -
PCBs mpkg <(L.01 <(.01 <01 <().01 1 -
TPH my/kg <50 <50 <50 57 500** -
PAH (16) mykg <l.0 <1.0 <1.0 <l1.0 - -
PAH (17). ma/kg <|.1) <|.0) <|.0 <1.0 | Murphy's 100mg/kg =
*If DOC is less than 500 then a higher limit can be accepted
** Limit is for Mineral Qil
Table 4.4 continued Natural Ground WAC Dublin Centre 2008
S, le LD. | BH-12 BH-14 BH-14 BH-15 EU Limits for
- EU Limits for Inert
| arameiey D"%‘:“(m) 810m | 34m | s10m |120-130 Landfil N““L‘:m’l‘l’““‘
—_—
Arsenic mgkg <0.50 <0.50 <(.50 <0.5 0.5 2
Barium mg/kg 0.17 0.046 0.27 0.17 20 100
Cadmium mg/kg <0.001 | <0.001 | <0.001 <0.001 0.04 1
Chromium mg/kg <0.10 <0.10 <0.10 <0.1 0.5 10
Copper mg'kg <0.10 <0.10 <0.10 0.15 2 50
Mercury mg/kg 0.0047 | 0.0039 | 0.0036 | <003 0.01 0.2
Molybdenum mg/kg 0.1 0.18 0.15 0.046 0.5 10
Nickel mg/kg <010 <(),10 <0.10 0.14 0.4 10
Lead mgkg <0.10 <0.10 <0.10 0.41 0.5 10
Antimony mgkg <0.30 «<0.30 <0.30 <(.3 0.06 0.7
Selenium mg/kg 0.079 <0.060 | «<0.060 <0.06 0.1 0.5
Zine mgky 0.19 <0.10 <0.10 <().1 4 50
Chlaride mg/kg 41 <25 35 100 800 15000
Fluoride mg/kg 2.7 23 24 4.7 10 150
Sulphate mp/kp 250 <i10 420 130 1,000 20000
Phenols mp/kg <{.50 <0.50 <0.50) <(.5 | -
Dissolved Organic Carbon mgke 19 27 23 37 500 800
Total Dissolved Solids mg/kg <2000 <2000 <2000 <2000 4000 60000
Total Organic Carbon % 14 3.5 [.4 0.34 3%* -
BTEX mglkg <0.5 <0.5 <0.5 <().5 6 -
PCBs mgkg <0.01 <0.01 <0.0] <().01 1 -
TPH mgfkg <50 <50 <50 <50 500** -
PAH (16) mg/ke <1.0 <1.0 <1.0 <l.0 - -
PAH (17). mgkg <1.0 <1.0 <1.0 <1.0 | Murphy's 100mg/kg -

*If DOC is less than 500 then a higher limit can be accepted
** Limit is for Mineral Oil




4.4 Groundwater

Samples were collected from four groundwater monitoring wells, OW-1 Subsoils (OW-1 S)
and OW-1 Bedrock (OW-1 B) and RC-16 Subsoils (RC-16 S) and RC-16 Bedrock (RC-16 B).
The samples were collected in accordance with OCM’s Groundwater Sampling Protocol, a
copy of which is included in Appendix 5.

All the samples were sent to the STL laboratory in Santry for analysis. The range of
parameters tested was based on the nature of the historical site activities and included
dissolved metals (arsenic, antimony, barium, cadmium, chromium, copper, iron, lead,
manganese, mercury, nickel, tin and zinc.), sodium, chloride, potassium, magnesium,
sulphate, suiphide, total hardness, bicarbonate, TPH, BTEX and PAH.

The laboratory test report is included in Appendix 5 and the results are shown in Table 4.5.
The results are compared for discussion purposes with the EPA Interim Guideline Values
(IGVs). The IGVs are not statutory guidelines but have been prepared by the EPA to assist in
the assessment of impacts on groundwater quality.

TPH was only detected in one well-RC-16- at a level of 8 mg/l, which is above the IGV of
0.01 mg/l. Iron, manganese and potassium exceeded their respective IGVs in both the subsoil
and bedrock samples from RC -16. Barium, sodium and copper exceeded the IGV in the
bedrock sample from RC-16 and PAH exceeded the IGV in the bedrock sample from RC-16.

PAHs exceeded the IGV in the subsocil and bedrock samples from RC-16 Subsoil and the
bedrock sample in OW-1.

Chloride exceeded the IGV of 30 mg/l in both subsoil and bedrock samples from RC-16 and
OW-1. The sulphate level in the bedrock sample marginally exceeded the IGV and hardness
also exceeded the IGV in the subsoil sample from OW-1 and both subsoil and bedrock
samples from RC-16.
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Table 4.5 Groundwater Results Dublin Centre December 2008

. Suhseil Wells Bedrock Wells
Sample LD. Units [ T8 Subson | OW-1 Subsoll | RC.16 Bedrook | OW-1 Bedrosk] 10V
Antimony mg/l 0.00048 0.00017 0.0023 0.00015 -
Arsenic mg/l 0.0069 <0.0001 0.0059 <{0.0001 0.01
Barium mg/l 0.056 0.015 0.12 0.018 0.1
Cadmium mg/l <{.0001 0.00014 0.00024 <0.0001 0.005
Chromivm mg/l <0.03 <0.03 <0.03 <0.03 0.03
Copper mg/l 0.025 <0.007 0.096 <0.007 0.03
Iron mg/l 0.41 0.045 0.55 0.041 0.2
Lead my/1 0.0033 <0.0005 0.00081 <0.0005 0.01
Mang mg/l 0.17 0.022 0.07 <0.01 0.05
Mercury mg/l <0.0003 <0.00030 0.00074 <0.00030 0.001
Nickel mg/l 0.006 <0.0005 0.0039 0.0005 0.02
Tin mg/1 <(0.01 <0.01 <0.01 <0.01 -
Zinc mg/l 0.053 <(.005 0.016 0,003 0.1
Magnesium mg/l 6.6 B.8 28 8.4 50
Potassium mg/l 60 11 7.6 10 5
Sodium mg/l 100 35 680 35 150
Hardness (as CaCQ3) mgf 100 360 210 360 200
Bicarbonate as CaC0Q3 mg/l 710 200 350 200 -
Chiloride as Cl mg/l 150 39 860 41 30
Sulphate as S04 mg/l <l 150 230 160 200
Sulphide as § mg/l 0.14 <0.010 0.011 <0.010 -
TFH mg/l 8 <0.1 <0.1 <0.1 0.01
PAH Total (Sum of 16) o/l 16 <(.10 0.25 1.7 0.1
Benzene nafl <10 <10 <10 <10 1
Toluene pgfl <10 <10 <10 <10 10
Ethylbenzene gl <10 <10 <10 <10 10
p & m xylene neil <20 <20 <20 <20 10
o-Xylene ngl <10 <10 <10 <10 10




5. DISCUSSION

3.1 Discussion

The purpose of environmental site investigation was to establish if there was contamination in
the subsoils or groundwater associated with the historical use of the site. It was also
undertaken to establish the nature of the fill material and underlying subsoeils in terms of off-
site management options for such materials that will have to be removed during site
development.

The majority of the Dublin Centre area has been in use as shops, offices, stores and houses
since the late 1700°s. The 2006 assessment concluded that, given the nature of these historic
landuses, the potential for subsurface soil or groundwater contamination is considered to be
low. However, the assessment identified areas where there was potential for subsurface
contamination. These included the Royal Dublin Hotel; car parking area for Dr. Quirke’s
Emporium; 5-11 Moore Lane, and 4-8 Henry Place.

The environmental investigation, in so far as the ground conditions allowed, targeted those
risk areas identified in the 2006 assessment. Boreholes RC-8 and W-2 were installed in 48A-
50 O’ Connell Street, which had been designated at moderate risk. It is presently used as an
unpaved car park and storage area for Dr. Quirke’s Emporium.

5.2 Soils

In RC-8 and W-2, the levels of sulphate, total dissolved solids, TPH and PAHs exceeded the
inert waste WAC. However all of the levels were less than the non-hazardous WAC.

In BH-12, which was located on the southeast perimeter of the site TPH and mercury were
detected above the inert waste WAC in the upper fill sample; however the levels of these
parameters in the underlying fill and natural ground were less than the inert WAC.

There was no evidence of significant contamination in any of the other samples and the tested
parameters, where detected, are at levels generally below the inert WAC,
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5.3 Groundwater

TPH and PAHs above the IGV limits were detected in the well installed in the subsoil in RC-
16. A strong hydrocarbon odour was noted during sampling. No TPH or PAH was detected
in the bedrock well. RC-16 is located immediately to the south and not within the portion of
the site where deep excavation will occur. It is possible therefore that the hydrocarbons
detected in this well originate from an off-site location and not from within the development
site.

Low levels of PAH were detected in the subsoil and bedrock wells at OW-1 in the centre of
the site. While the levels detected are above the IGV limits, they are not indicative of
significant pollution.

The elevated iron and manganese levels detected in the subsoil and bedrock wells and are
most likely naturally occurring. The copper level detected in OW-1, while slightly above the
IGV is less than the drinking water standard for this parameter (2mg/L) and this detection is
not therefore considered to be significant.

Elevated potassium and chloride levels were detected in both wells with higher chloride leves
detected in RC-16, which is closest to the River Liffey. The levels detected are not indicative
of significant contamination from historical site activities and it is possible that there is link
via the gravels beneath the site and the brackish waters in the River Liffey.

OCM understand that pumping tests have been carried out to estimate the dewatering rate that
will be necessary during the deep excavation and construction of the basement. While the
volumes of groundwater in the fill, subsoil and bedrock, higher volumes may be expected
from the gravels where present in significant thickness.

The groundwater quality monitoring data indicates that while low levels of PAH are present,
the water should be suitable for discharge to sewer. Dublin City Council are likely to require
on-site settlement to treat suspended solids and possibly pH control during any concrete
forming or piling works.
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The subsurface comprises made ground ranging in thickness from 2 — 5.2 m, which contains
mainly grey brown gravelly clay fill with red brick. This is underlain by natural ground of
between 11.1 m and 23.3 m in thickness, that comprises gravels underlain by clay. The
minimum depth to bedrock is 12.6 m while the maximum is 27.3 m.

The bedrock ranges from interbedded argillaceous limestone, siliceous limestone and black
fossiliferous shale which are part of the Calp Limestone formation. The bedrock is considered
to be a Locally Important Aquifer (L), which is moderately productive only in local zones.
Aquifer vulnerability is considered to be moderate to low.

The investigation has established that the fill material and the underlying subsoils can
generally be categorised as inert and suitable either for disposal at inert landfill or for use in
land reclamation projects. There are localised zones in the fill such as at BH-12, RC-8 and
W-2, where the contaminant levels exceed the inert category limits. However in these cases
the materials fall into the non-hazardous waste category.

Elevated PAH levels were detected in the groundwater wells immediately to the south but not
within the portion of the site where deep excavation will occur. It is possible therefore that
these from an off-site location and not from within the development site. Low levels of PAH
were detected in the subsoil and bedrock wells in the centre of the site. While the levels are
above the IGV limits they are not indicative of significant pollution and the water should be
suitable for discharge to sewer during the dewatering programme.

6.2 Recommendations

OCM recommend that following site clearance and as part of the bulk excavation samples of
the fill and subsoil excavated in the vicinity of BH-12, W-2 and RC-8 be tested to confirm the
waste characterisation i.e. inert or non-hazardous.

OCM recommend that all material excavated and removed from the site be disposed of in
accordance with Dublin City Council Waste Management Regulations to suitably permitted or
licensed waste management facilities.
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BH LOG DCD 13696 GPJ IGSL.GDT 1/10/08

REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
|
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH7
SHEET Sheet 1 of 2
FOORBINALES RIG TYPE Dando 150 | pATE STARTED  05/08/2008
GROUND LEVEL {m AOD) BOREHOLE DIAMETER (mm) 200 DATE COMPLETED 12/08/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 16.00 BORED BY J. O'Hara
| ENGINEER AGL Consulting Ltd CASING DEPTH (m) 16.00  |PROCESSEDBY S Lelch
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7 '%.i%’:: > N
L ;_,@O Q_g%{l AF4065 | B | 7307.30 o 3“ = ;33 N Q (
E g2 ||| | | | &
-: sy
Ee | ég | N =21
r e e | AF4966 | B | 8.30-8.30 (1.1.3,5.5 8)
E @6 46
E i ﬂ?_c [7 =
iy R’
£ D % o .
t loeldy
4 L
. ‘A
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
4 42 65 Bould
e A g Hg‘r’d gi’rata Boring 5.00 I 5.00 No 5.00 20 Moderate
w5 | 138 4 | Hord Srata Boring .
158 36 7 | Hard Srata Boring GROUNDWATER DETAILS
16 16 2 Boulder Hole Casing Depthto
Date Depth  Depth V\Pater Comments
01-08-08 2.00 2.00 End of shift
INSTALLATION DETAILS s Il am | am | g, [oees
Date | Tip Depthl RZ Top |RZ Base Type 06-08-08 5.00 6.00 4'30 Star of shift
06-D8-08 8.60 9.00 5.40 End of shift
12-08-08 [ 15.00 13.00 15.00 S0mm SP 07-08-08 B.60 9.00 5.00 Start of shift (
REMARKS Hand dug inspection pit excavated to 1.20m. Blowing gravels from
5.6m bg! to base of hole. Falling and rising head test completed.
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

CONTRACT  Dublin Central Development - Draft

BOREHOLENO. BH7

REMARKS Hand dug inspection pit excavated to 1.20m. Biowing gravels from
6m bgl to base of hele. Falling and rising head test completed.

SHEET Sheet2 of 2
- OORDINCTES RIG TYPE Dando 150 | pATE STARTED  05/08/2008
GROUND LEVEL (m AQD) BOREHOLE DIAMETER (mm) 200 DATE COMPLETED 12/08/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 16.00 BORED BY J. O'Hara
[ENGINEER  AGL Consulting Ltd {CASING DEPTH (m} 16.00 | PROCESSED BY S, Letch
] Samples
€ sl E n = | g
< Description 2 % s 212 £ g giSiCprest g2
a g | B %E |E -3 &~ ] Results =¥
] L ul o |22 |dF| cE | @ o
r 19] Dense grey slightly clayey/silty sandy GRAVEL with  [¢3.%, 10.00 e ST
r many cobbles and lenses of brown slightly sandy 0.,: A_c AF4967 | 8 [10.20-1020 SO )
u gravelly clay. Gravel is fine to coarse and subrounded 4% %5 d 10.40
u to subangular of limestone. EJO A -
- | Very dense grey slightly sandy GRAVEL with some : (12. 15, 18, 21, 25, 38)
[ 11| cobbles. Gravel is fine to coarse and subrounded to @ N N AF4988 | 8 |1100-11.00
E subangular of limestone. 5 2, QO
C = o
- 8 0n
c D 29 N = 1001225 mm
C 12| gDO 9‘?0 AF4969 | B [1200-1200 (41, 20, 26, 33, 4%)
E 5 9@_0
. o bo
C S 0’
13 24 @@ AF4970{ B [13.00-13.00 Nagogiggg;m
E D olp o Y
E & 14
: %0 oD
:‘14 @O 9 o AF4971 | B |14.00-14.00 (’;‘ j:oggifé";";]
- 0 7o
r 2 % d
g ?-OI S%O N = 100/150 ram
s o O AF4972 | B |15.00-15.00 (17.27. 28, 61)
: 7000
C QB Do o
I I - Py A
[ | Hard brown slightly sandy gravelly CLAY with some L5~ & 15.80 | AFgo73 | B [1590-15.00 N = 100/80 mm
I 16\ cobbles. 1B.00 | AF4974 | B [|16.00-16.00 (25. 40, 60}
F Obstuction - possible boulder
- End of Berehole at 16.00 m
:_17
: 18
r
:_19 |
3
r
L
o I — o 1
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m); To {m) (h) Comments Strike Depth At To (min} Comments
4 42 0.5 Boulder
56 g 8 Hard Strata Boring
9 12.6 8 Hard Strata Boring
12. 3. Hard Bori
e | % 7 |Hard Swata Borng GROUNDWATER DETAILS
16 16 2 Boulder Hole Casing Denth to
Date Depth Depth ater Comments
07-08-08 1§.gg 13.33 g;g gnu ofish‘_ilftﬂ
INSTALLATION DETAILS gg:%:gg :3250 13250 270 Etadﬂcf‘ hif
Date [ Tip Depth RZ Top |RZ Base Type 1.08-08 3,50 13.50 6.20 Start of shif
11-08-08 16.00 16.00 4.80 End of shift
12-08-08 | 15.00 13.00 15.00 50mm SP 12-08-08 16.00 16.00 5.20 Slnartoofsshiﬂ
12-08-08 16.00 16.00 280 €nd of shift
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

CONTRACT  Dublin Central Development - Draft

| BOREHOLENO. BH9
SHEET Sheet 1 of 2

FOFARPINATES RIG TYPE Dando 150 | pATE STARTED  15/07/2008
GROUND LEVEL (m AOD) BOREHOLE DIAMETER (mm) 200 DATE COMPLETED 23/07/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 17.50 BORED BY J. McDonnell
ENGINEER AGL Consulting Ltd CASING DEPTH (m) _17.50 PROCESSED BY S Letch
. [ T Samples
E s| €[ 3 I - 2
< Description % "% s . é é— o| £ % Fll'\'etleil];tesSt g—g
& o 3 @ T3 [z & %’g g 5%
o = ol o rz w| ot b wo
r 0 | MADE GROUND consisting of reinforced concrete.
r MADE GROUND consisting of brown grey sandy 0.20 §
r slightly gravelly clay with some cobbles and red brick. Q
e 1 AF1908 | B | 1.00-1.00 %
E 222113 §'
t &
‘ | >
B L e — N =35 Q
r 2 | Very dense grey brown slightly clayey/silty sandy L= 200 | aAF1e09| 3 | 210210 4.6,7.2.10.17) {
r GRAVEL with many cobbles. Gravel is fine to coarse fjﬁ & &' |
- | and subrounded to subangular of limestone. e AF191C | B | 250-250 Q g
: 100 20 >
. | o= &) N =38 7
3 @ o AF1911 | B | 3.00-3.00 \4‘
. o5 (7,8, 8 10,10, 11) §
: ?ﬁgﬂ %
: #0770 % >
- P < N =28 %
-4 éa AF1912 | B | 4.00-4.00 et e s
:: | & gd | '/4
: e | S
N 7 oo = é '4
F e - N =34 4
F5 _gmg;z | AF1943 | B | 5.00-500 34779 11 % §
o é@@@ @
Eo QPEE % .\4
= N =27
-8 | > QQOE AF1914 | B | 6.00-6.00 334887 § §
C | T 0 4 »/
C ?6 %@- i > §\“‘
| o5 %] | v KK
-7 g_aﬁ AF1915 | B | 7.00-7.00 (7. 16, 20, 25,20, 12} §
E leolidey \é (
E 2 [ %’
E N = 69
8 %D sg = AF1916 | B | 800-8.00 o . §
| oy %
o o N=18
o _@5"90 AF1917 | B | so0-9.00 (6.66.553
- =20
- pas
: Tl | Y
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
| Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
16.2 165 1 Bould 13
K 182 2 e 5.50 5.50 No 310 5 Rapid
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth  Depth Water. Comments
15-07-08 2.00 2.00 - End of shift
INSTALLATION DETAILS it 250 2 = e
Date |[Tip Dept RZ Top [RZ Base Type lgfg;,gg 7.00 7Zgg :fgg Entadnagfs:rlaﬁt

22-07-08 | 13.50 12.00

13.50 50mm SP

REMARKS Hand dug inspection pit excavated to 1.20m. Faling and nising
head tests completed. Standing from 24th to 28th July - No access
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

T
CONTRACT  Dublin Central Development - Draft | BOREHOLE NO. BH9
{ SHEET Sheet 2 of 2
SERRECINGISS RIG TYPE Dando 150  |pATE STARTED  15/07/2008
GROUND LEVEL (m AOD) BOREHOLE DIAMETER (mm) 200 | DATE COMPLETED 23/07/2008
ri_—_ — —
CLIENT Dublin Central Developments Ltd BOREHOLE DEPTH (m) 17.50 BORED BY J. McDonnell
| ENGINEER AGL Consulting Ltd CASING DEPTH_(m) 17.50 PROCESSED BY 3. Letch ~
. " Samples
E 5| E . > | b4
= Description 2 2 £ 23 ol = e Field Test e |
. 2y 2 a s g E .3 g g8 Results cm
o 8 u| & | ez |62 &E l 2 ]
t 19 Very dense grey brown slightly clayey/silty sandy RF<’s = Rl R e
N GRAVEL with many cobbles. Gravel is fine to coarse |o. gy |
r and subrounded to subangular of limestone. %&o@
n (continued) ) m
H No CPT as gravel blowing up casing oé QO_
T 11 =g d AF1918 | B [11.00-1100 N =41
C {11,93,11, 10,10, 10)
- U,;@_O'
: %024
— — L= " N = 43 KAA KA
12 < éa_ AF1920 | B |12.06-1200 Ganeaaie B EL
: .‘.E '~.
C OCN =3
C L%é\ il .=
L 0, =,
- o = S0 e Y
i3 190 2 4] AF1921 | B [1300-13.00 N =78 =0
u . [ (6.8,10,18,25,25) | ",
5 s o=
F Hard dark brown slightly sandy gravelly CLAY with g il 13.50
r occasional cobbles. g_é_._'
- i wrilin N = 68
faal g :_g;t _— AF1922 | B [1400-1400 11,15 47, 19.17)
F Veiy dense grey brown slightly sandy GRAVEL with o i
C some cobbles. Gravel is medium to coarse and cf_j 7450 AENI23 | B (A oo
F subrounded to subangular of limestone. _ g_.e - ’ [100 blows
£ Hard dark brown slightly sandy gravelly CLAY with P — N
- 15| occasional cobbles, g“.@‘_ﬁ AF1924 | B [15.0015.00 ?26_%551‘15’3 25
i, |
F = = 1 |
: o]
- 6! Very dense grey brown slightly sandy GRAVEL with  [¢3 o°¢ o 15.90 | aF1925 | B |1600-16.00
r some cobbles. Gravel is medium to coarse and zDO Pe) ‘
r subrounded to subangular of limestone. |
C Hard black slightly sandy gravelly CLAY with 10— 16.50
o occasional cobbles. -g_—-a_—-—: AF1828 B |16 80-16 80
[ 17 Obstuction - possible bouider N OO 17.00 | pFi2a| B ,Iw 10-17.10 (@12, go= :158.030. 20
E 3/\/- ] |
F End of Borehole at 17.50 m 17.50
|
: |
E .
F 1 |
:_ ™ —_l l.
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m)| To (m) () Comments Strike Depth At To (min) Comments
16.2 165 1 Bouider
17 1785 2 Boulder
GROUNDWATER DETAILS
Hole Casing Depthio
Date Depth Depth Fater Comments
17-07-08 13.00 12.00 5.00 End of shift
NSTALUATION DETALLS pom | e | am | gm s
Date [ Tip Deptll RZ Top [RZ Base Type 21-07-08 16 50 1650 2565 Start of shit
22-07-08 13.50 12.00 13.50 50mm SP
REMARKS Hand dug inspection pit excavated to 1.20m. Faling and dsing
head tests completed Standing from 24th to 28th July - No access
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13696

CONTRACT  Dublin Central Development - Draft [ BOREHOLE NO. BH10
— { SHEET Sheet 1 of 2
EOORDINGTES RIG TYPE Dando 150 | pATE STARTED  30/07/2008
GROUND LEVEL (m AOD) BOREHOLE DIAMETER (mm) 200 ’ DATE COMPLETED 13/08/2008
CLIENT Dublin Central Developments Ltd BOREHOLE DEPTH (m) 15.45 BORED BY J. McDonnell
| ENGINEER AGL Consulting Ltd | CASING DEPTH {m) 15.45 PROCESSED BY S. Leteh
. [ - Samples
é | c E = fiad . .8—
< Description E 2 = 313 5 E e cORest &2
g & g 5 |s5|5&| 5| 8| e 5B
ba] < | ol o ez oF| oE | & A
r © N\MADE GROUND consisting of concrete. 0760787 010
r MADE GROUND consisting of brown grey sandy )
r slightly gravelly clay with some cobbles and red brick.
4 AF1830 .00-1.00
Ez AF 1834 2.00-2.00 (1‘1‘;1‘1'2)
= ' N =51
£ 3 | Very dense grey slightly clayey/silty sandy GRAVEL [R5 0% 4 3.00 | 182 oo (8, 18. 16, 11.17. 7}
r | with many cobbles. Gravel is fine to coarse and fjd o
r | subrounded to subangular of limestone. o
t 190 20
g % o8] AF1833 4.00-4.00 N =30
Fe -g_aﬂgg . (3,5,7.7,8,8)
E Rerg =
: 2o
b | [ = =
E° L J] s SRS (8, 8, 14, 14, 12, 10}
E | frs=
F Dense grey slightly clayey/silty sandy GRAVEL with (€54 5.50
F many cobhles. GRAVEL is fine to coarse and 0 Tﬁ&
- subrounded to subangular of limestone, £ N =28
6 gu i o é"?; AF1835 6.00-6.00 “66778)
; pallperél
5 od g |
g Very stiff black slightl d lly CLAY with &= 4 6 a“ﬁ“'J'
2 ery stiff black slightly sandy gravelly witl — . | =
F7 | occasional cobbles g—gm{ 551836 0000 (3, 15,18, 12‘? 11,15
'E ! —= '?\"_'O'_ | —
r Very dense grey slightly clayey/silty sandy GRAVEL 3% 2 7.50
r with many cobbles. Gravel is fine to coarse and [’} é&
g | subrounded to subangular of limestone. (fv i . AF1837 8 00-8 00 <f5le‘f%’§,2§u’??s '
E Lo 40
E relile)
r %Eﬂ AF1838 9.00-2.00 =
Ca 00-2.
E (7.9.14. 15, 13, 10)
: 0l
E 65 45
L =
r - i 4
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To {min) Comments
] K 8 Hard Strata Bori
AN 800 [ 800 | No |7 650 [ 20 [ Moderale
154 15.45 2 i Boulder
GROUNDWATER DETAILS
Hole Casing epth to
Date Depth Depth ater Comments
SEE | 12 |k | B [ewam
| INSTALLATION DETAILS 08-08-08 £.00 8.00 6.10 Erd of s
Date Tip Depthl RZ Top |RZ Base Type 11-08-08 8.00 8.00 4.55 S{]arloofss;niﬂ
(
REMARKS Hand dug inspection pit excavated to 1.20m Water added from
3.0m to aid drilling. Blowing gravels from 9.5m 10 10.5m and
11.5m to 12.0m bgl. Falling and rising head test completed,
Standing 5.5 days - stopped by Client due ta Landowner request
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13696
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CO-ORDINATES
GROUND LEVEL (m AOD)

RIG TYPE

Dando 150

BOREHOLE DIAMETER (mm}) 200

15.45

BOREHOQLE NO. BH10
SHEET Sheet 2 of 2
DATE STARTED 30/07/2008

DATE COMPLETED 13/08/2008

CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH {m) BORED BY J. McDonnell
| ENGINEER AGL Consulting Ltd CASING DEPTH (m) 15.45 PROCESSED BY S.letch
- Samples
E HEE = > , 2
£ Description 2 '% £ 212 £ g Rl st 52
3 % s| & s5|88| Sg| § | "™ |53
a @ ol o ez 6| aE | 2 FAa
- 10 Very dense grey slightly clayey/silty sandy GRAVEL  [Rg <% 2 AP B[00 (©.13.16. 24 10 m
F with many cobbles. Gravel is fine {o coarse and -ﬁ& - N
- subrounded to subanguiar of limestone. (continued) 2 T
8 Dy jé'o
- oo & : N = 16060
C z;g i AF1840 [ B [11.00-11.00 (13, 39, 50, 40‘?%)
5 (ko
: 2070
L ¥ = ’ N = 1001170
F 12 _‘525@5 AF1841 B [12.00-12.00 (12, 30,40, 45r‘ru1115)
fra -@?B
[ L
N ﬁ)a P &
- g e N = 100/125 mm
C13 _;@O ) AFi842 | B [1300-13.00 12,23 62 38)
L o%_c
X 8 &4
- | Hard biack siighily sand lly CLAY with g‘- 2 13.80
t | Hard black slightly sandy gravelly CLAY with — — : N = 1001230
r 4| occasional cobbles. g '6——: ABAGA3,| B JISI00-14:00 (4. 10, 20.’35. ‘rsT)Tsp
: <o
:—15 _»gcr: o AF1844 | B |1500-15.00 N = 100775 mm
F (= — - (12, 43, 100)
[ R v
L Obstuction - possible boulder _15.40 | AF1845 | B |1545-1545
E End of Borehole at 15.45 m 15.45
:’15
:_17
:_18
F 19
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m){ To {m) (h) Comments Strike Depth At To (min} Comments
11 8 Hard Strata Boring
14.5 3 Hard Strata Boring
15.4 1545 2 Boulder
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth Depth ater Comments
11-06-08 11.00 11.00 4.0 End of shift
INSTALLATION DETALLS pes | um | um | gm | smass
Date | Tip Depthl RZ Top [RZ Base Type 13-08-08 14 50 14.50 450 s?an%fstlm
3-08-08 15.45 15.45 560 End of shift
REMARKS Hand dug inspection pit excavated to 1.20m. Water added from
3.0m te aid drilling. Blewing gravsls from €.5m to 10.5m and
11.5m to 12.0m bgl Falling and rising head test completed
Standing 5 5 days - stopped by Chent due to Landowner request
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
{
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH12
SHEET Sheet 1 of 2
[OSEDINATES RIG TYPE Dando 2000 | pATE STARTED  12/10/2008
GROUND LEVEL (m AQOD) BOREHOLE DIAMETER {mm) 200 DATE COMPLETED 16/10/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 13.60 BORED BY J. McDonnefl
ENGINEER  AGL Consulting Ltd CASING DEPTH (m) 13.60 PROCESSED BY S. Leich
- = Samples
E s/ E - = : &
£ Description 2 '% £ g8 = g ek Jlest o2
= © 4 k=4 —~E|E& B [} Results c®
P o & @ 5 |85 ©F 3 S
o - w o ¥z o~ okt o Ho
-0 | MADE GRQOUND consisting of brown slightly sandy
- gravelly clay with some red brick and concrete. %
5 1 AF4857 | B | 1.00-1.00 %
. N =14
F 2.2.3.3.4 4) %
= N=11 § y
2 AF4858 | B | 2.00-2.00 222933 § (
; Q %
r N =30
F3 AF4850 | B | 3.00-3.00 4.5 10.25,6) § %I,
Firm becoming stiff brown slightly sandy gravelly CLAY |{B-— 4 3.40 4 é
- | with occasional cobbles. g—-c_-—‘ § ‘\\/
@ —r— ! - Q K
-4 _a___ﬁ AF4860 | B | 4.00-4.00 R & §
C L D
: o — K K
N _ﬂ___ ] > %
F — g N =34 ‘4 9
F's e AF4BB1 | B | 5.00-5.00 oreN %o o & §
: PO %
: 05— & é
. o % }\z’
F'6 | Very stiff becoming hard black slightly sandy gravelly Foulingiit: 6.00 |AF4B62| B | 6.00-6.00 6.6, TS 18) } :\\‘
r CLAY with occasional cobbles g 6—-—: ‘Q ‘/4'
A7 J
E CEE D
E O] g N = 100/200 4 <
= g_ = AF4863 | B | 7.00-7.00 (4. 20,35, asf’lﬂgl‘)] \
: [y (
9—._.— %
-8 O AF4864 | B | B.00-800 e I I §
| o S
: b i 4
g HS— AF4885 | B | 9.00.9.00 N = 55
- N (7.8, 11, 14, 14 16)
- - -
C 5~ S g
¥ &~ =
E = = b
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) I (h) Comments Strike Depth At o (min) Comments
T4 75 1 Boulder
GROUNDWATER DETAILS
Hole Casing Depthto
Date Depth Depth ater Comments
12-10-08 120 120 E End of shift
- 13-10-08 1.20 1.20 - Start of shift
INSTALLATION DETAILS 14-10-08 7.00 7.00 i End of shift
Date | Tip Depth] RZ Top |RZ Base Type 14-10-08 7.00 7.00 6.70 Start of shif
16-10-08 13.60 11.50 13.60 50mm SP (
REMARKS Hand dug inspection pit excavated to 1.20m. Night work - shift
started at 1800hrs.
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REPORT NUMBER

13696

REMARKS Hand dug inspection pit excavated to 1.20m. Night work - shift
started at 1800hrs

CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH12
SHEET Sheet 2 of 2
CO-QRDINATES RIG TYPE Dando 2000 | pATE STARTED  12/10/2008
GROUND LEVEL {m AQD) BOREHOLE DIAMETER {mm) 200 DATE COMPLETED 16/10/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 13.60 BORED BY J. McDonnell
ENGINEER  AGL Consulting Ltd CASING DEPTH {m) 13.60 PROCESSEDBY S lLelch
- - Samples
E 5| E . - 2
£ Description e '% £ 2= < ¢ Field Test 2o
5 > | % F|35|58| 5g| 8| P |53
a @ ul o |z |oF| oE | & &4
r 19| Very stiff becoming hard black slightly sandy gravely — [8— 39 AREES T B 1T0.09-10.00 N a2 100
N CLAY with occasional cobbles (continued) ___-;_5_-_' T &
- [ g . N = 100/90
F 1 ‘%’;_ - AF4887 | B [11.00-11.00 hERT) mfgg; § g
i . & — - R
r Very dense grey slightly clayey/silty sandy GRAVEL with [$5 %3 11.50
r occasional cobbles. Gravel is fine to coarse and Zja & :
r subrounded to subangular of limestone. Y N =68 .
L1z g 6“’?‘ AF4868 | B |1260-i2.00 (6.11.75. 16.18.19) |
: 20 50| :
L Hard black slightly sandy gravelly CLAY with occasional  [K8— 9 12.50
I cobbles o L]
- CASE N = 100/150
L 13 _a:_g— AF4869 [ B 13.00-13.00 22, 96 40 E"uT
[ K Obstuction - possible boulder z = 13.50
r End of Borehole at 13.60 m 13.60
F e
:_15
:_16
:_17
:_18
1o
C
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)} To (m) (h) Comments Strike Depth At To (min} Comments
== 136 2 | Bouker 11.50 | 11.50 No 10.50 20 Moderate
GROUNDWATER DETAILS
Hole Casing  Depth to
Date Depth Depth ater Comments
15-10-08 12.50 12.50 150 End of shift
 INSTALLATION DETAILS 151008 12,50 4250 11.50 Start of shift
Date ] Tip Desthl RZ Top [RZ Base Topo 16-10-08 13.60 43.60 13.00 End of shift
16-10-08 13.80 11.50 13.60 50mm SP
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
|
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. W2
SHEET Sheet 1 of 3
GRS RIG TYPE Dando 3000 |pATE STARTED  25/09/2008
GROUND LEVEL (m AOD) BOREHOLE DIAMETER (mm) DATE COMPLETED 10/10/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 21.40 BORED BY J. Edwards / J. McDo
ENGINEER AGL Consulting Ltd CASING DEPTH (m) PROCESSED BY S. Letch
—~ — Samples
£ c| E - = 2
- =] — [} : =
£ Description B = = 23 o| S g PEEFTESE 52
=% ) z g o g E bt =, 5} Resuits £ %
2 s w| o |zz|6af| oE| ¢ &0
- 0 | MADE GROUND consisting of brown slightly sandy
- gravelly clay with some red brick and concrete.
o AG3601 | B [ 050-050
F MADE GROUND consisting of concrete. 0.60
~, | MADE GROUND consisting of brown slightly sandy 0.90 |ag3saz| B | 100100
F gravelly clay with some red brick and concrete.
:‘2 AG3603 | B | 2.00-2.00
:‘3 AG3504 | B | 3.00-3.00
:"4 AG3605 | B | 4.00-4.00
Grey slightly clayey/silty sandy GRAVEL with occasional S5 °%, 2 4.20
- cobbles. Grave_l is fine to coarse and subrounded fo 50:5'3 A
subangular of limestone. - %P o
Cs Do P AG3606 | B | 5.005.00
E b oy o
F o
t ik
;s ;;)Q C,E}O_ AG36807 | B | 6.00-6.00
: 78 AD]
F Grey slightly clayey/silty sandy GRAVEL with many 7 =l d 6.50
F cobbles. Gravel is medium to coarse and subrounded to £59 &
-7 | subangular of limestone. 2 0P o AG3608 | B | 7.00-700
: 100 40 (
¥ °_c.;o,¢_=.
2y fid‘
Ca 2ET AG3609 | B | 8.00-8.00
- :gﬁﬁ ol
:_g -o: -ng AG3610| B | 9.00-800
: 0 S <
[ 0% 25
L o p—
B ‘ﬂ% J.c' ] 1
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To{m} (h) Comments Strike Depth At To (min) Comments
17 18 1 Made Ground Obstructic
3 | 25 | 1| ede oo Coacion 480 | 480 [ No [ 430 | 20 [ Mederate
31 32 075 Made Ground Obstruction
48 45 1 Bould
52 53 1| Boulder GROUNDWATER DETAILS
57 58 1 Boulder ) ) Hole Casing Depthto
5 8 10 6.5hrs Chiselling 3.5hrs Hard Strata B Date Comments
8 9 10 | 7hrs Chiseling 3hrs Hard Strata Boring |~ Depth _ Depth il _
9 1 10 7.5hrs Chiselling 2.5hrs Hard Strata Boring %g-gg-gg g.gg g,gg g[nadnoffsh'lftﬂ
- ()9 | i - of shi
INSTALLATION DETAILS 26.09-08 6.08 6.00 5.50 End of shift
Date Tip Depth) RZ Top |RZ Base Type 270908 6.00 6.00 5.40 Star of shift
27-09-08 8.00 8.00 5.00 End of shift {
28-09-08 8.06 8.00 4.20 Start of shift
28-09-08 9.00 9.00 4.80 End of shift
REMARKS Hand dug inspection pit excavated to 1 20m Water added from 29-09-08 9.00 9.00 4.50 Starl of shift
3.0m to aid drilling. Blowing gravels from 4.9m to 6m bg!.
Casing size reduced from 300mm to 250mm diameter at
14.0m bgl. Casing left in borehole to allow rotary follow on.

Ladibe- ¥ -
advanced to rockhead and gravel falkng in behind hammer
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. w2
SHEET Sheet2 of 3
SEORDIRATES RIG TYPE Dando 3000 |pATE STARTED  25/09/2008
GROUND LEVEL (m AQD) BOREHOLE DIAMETER (mm) DATE COMPLETED 10/10/2008
CLIENT Dublin Central Developments Ltd BOREHOLE DEPTH {m) 2140 BORED BY J. Edwards / J. McDo
ENGINEER AGL Consulting Ltd CASING DEPTH {m) PROCESSED BY 8. Letch
. . Samples
E s| E = = . a
= Description 2 2| = 23 = g Field Test S
& 2 5| 8 5|58 &z | 8| "M 8%
a 2 ol a ez | oE | @ aa
+ 10| Grey slightly clayey/silty sandy GRAVEL with many @_J’ = AGSETT| B [T000-T000
r cobbles. Gravel is medium to coarse and subrounded fo fi“"‘ ﬁ@.
r subangular of limestene. (confinued) e
- 90 2o
11 48 & o AGIG12[ B [11.00-1100
- Grey slightly clayey/sitty sandy GRAVEL with many o 11.20
o cobbles and bands of dark grey clay. Gravel is medium 5,2 11.40
C to coarse and subrounded to subangular of limestone. 55'3 ey
F | Grey slightly clayey/silty sandy GRAVEL with many o
- 12| cobbles. Gravel is medium to coarse and subrounded to | v ] ASIGLI| B f2iu0ZiZing
E subangular of limestone. DQ @0_
I o & o
C 4]
: oz
13 .g V¥4 AGIG14 | B [13.00-1300
N aa o
; = o
14 ?94\?0_ AG3815| B 114.00-14.00
- 0 ST o
C 9 A
r %—ofgz
L Q’i%&c AG3616 | B |15.00-15.00
E 0 20
C Brown slightly sandy gravelly CLAY with occasional ¥ nllingulilts 15.50
- cobbles | '6‘_._:
:_16 %—% AG3I617 | B J16.00-16.00
F Black slightly sandy gravelly CLAY with occasional L gl 16.40
F | cobbles T
r Re-set up rig after rotary rig advanced to rockhead - —_Q—'
F 171 gravel falling behind hammer so must be cased off. —a—_—§
5 o
F (& =
C1s _:QQ'__
C Fo-—y 4
; CREE
: o
C1g - e—-—:
: =
: 2
L __e‘_
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From {m)[ To (m) (h) Comments Strike Depth At To (min) Comments
11 12.2 10 7hrs Chigelling 3hrs Hard Strata Boring
122 14 19 7hrs Chiselling 3hrs Hard Strata Boring
14 16 10 8hrs Chiselling 4hrs Hard Strata Boring
16 16.2 2 Hard Strata Boring
16.2 16.4 3 Boulder GROUNDWATER DETAILS
16.4 19.5 8 inr Chiselling 7hrs Hard Strata B i
195 21.4 8 2h£s C;figemgg sﬁs I:;rd srtaraata Sﬂﬂﬁg Date [g‘ ec;)lfh %?:;'“n'? De atthent'o Comments
29-09-08 71.00 11.00 4380 End of shift
= 30-09-08 11.00 11.00 4.50 Start of shift
[ION DETAILS 30-09-04 1220 12.20 580 | Endofshift
Date | Tip Depth] RZ Top |RZ Base Type g”ggg 1553 1 igg ggg g{‘adnoc;fsiﬂgt
02-10-08 14.00 14.00 4.50 Start of shift
02-10-08 6.00 16.00 5.00 End of shift
‘ or of 03-10-08 16.00 16.00 4.50 Start of shift
REMARKS o imgoion ooty LB Mioomme ton | falbs | feko | o | i |caciem
Casing size reduced from 300mm to 250mm diameter at 09-10-08 16.40 16.40 4.80 Start of sl‘yft
14.0m bgl Casing left in borehale to allow rotary follow on gg_:g‘gg lggg :g gg f«. ;g E?d ogfs;uf_t

advanoed to rackhead and gravel faEllng in behmd hammer

nell
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BHLOGDCD 1

REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
(
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. w2
— SHEET Sheet 3 of 3
CRERDINATES RIG TYPE Dando 3000 | pDATE STARTED  25/09/2008
GROUND LEVEL {m AQD) BOREHOLE DIAMETER {mm) DATE COMPLETED 10/10/2008
CLIENT Dubfin Central Developments Ltd | BOREHOLE DEPTH {m) 21.40 BORED BY J. Edwards / J. McDonell
ENGINEER AGL Consulting Ltd CASING DEPTH (m) PROCESSED BY S. Letch
- -~ Samples
E 5| E = - 2
£ Description 2 % £ S ol = 4 Field Test 1]
g & 5| & |85/58 §g| § | R 58
o o m o | zZ o ok | & 73
- 20| Grey slightly clayey/silty sandy GRAVEL with many Pl 20.00
F cobbles. Grave_l is medium to coarse and subrounded to 535 &
E subangular of limastone. 2 o8P
- 90 5
C21 %8 2
L =t )
- Obstuction - rockhead e 21.30
F End of Borehole at 21.40 m 21.40
F 22 (
:' 23
- 24
;
E 25
F 26
E2r
F28
b .
[29
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m) To {m}) (h) Comments Strike Depth At To (min} Comments
GROUNDWATER DETAILS
Hole Casing Depthto
Date Depth Depth ater  Comments
10-10-08 21.40 21.40 500 End of shit
LINSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
y
REMARKS Hand dug inspection pit excavated to 1.20m. Water added from
3.0m to aid drilling. Biowing gravels from 4.9m to 8m bgi,
Casing size reduced from 300mm to 250mm diameter at
14. Om bgl. Casing left in borehale to allow rotary fallow on

gen.mr\o 4 4, hole-afar rrdﬂr\,] nn
advanced to rockhead and gravel falling in behind hammer
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B i)
aflow rotary follow on

h REPORT NUMBER
-
el GEOTECHNICAL BORING RECORD
IBSL 13696
CONTRACT  Dublin Central Development - Drait BOREHOLE NO. BH14
SHEET Sheet1 of 2
CORDRDIATES( () RIG TYPE Dando 2000 | pATE STARTED  09/11/2008
GROUND LEVEL (m AOD) BOREHOLE DIAMETER {mm) 200 DATE COMPLETED 13/11/2008
CLIENT Dublin Central Developments Lid BOREHOLE DEPTH (m) 12.00 BORED BY J. McDonnell
|[ENGINEER  AGL Gonsulting Ltd | CASING DEPTH (m) 12.00 |PROCESSEDBY  S.letch
. ( " T Samples o
E. sl E T = = . 2
£ Description 2 2| = 22 o| £ 2 Field Test 52
g o 5| & 5E5|E&| o | § | Resue 52
‘a e gl o ez |af| ok | 8 aa
|
E 0 \ MADE GROUND consisting of granite cobblelock. 010 ]
MADE GROUND consisting of concrete. 0.20
E MADE GROUND consisting of brown slightly sandy
r gravelly clay with some red brick and concrete.
e ENV | 1.00-1.00 N=18
E ! AF4832 | B | 1.00-100 (235,544
E‘ ENV | 2.00-2.00 N=12
F 2 AF4833 | B | 2.60-2.00 223323
r |
:-3 ENV | 3.00-3.00 N=1
E — e — R XXX | AF4834 | B | 3.00-3.00 2.2.2.3.3.3
L " Stiff brown slightly sandy gravelly CLAY. :E__ g 320 | #
- e
Fo e N=22
C e ENV | 4.00-4.00 ]
2 ¢ — - AF4835 | B | 4.00-4.90 (3.3.5.5.8,8)
-
s Very stiff brown slightly sandy very gravelly CLAY. i 500 |AF4836| B | 500-500 (8, 14, 1s,=1a, 15, 10)
: o
e = — -
L6 | - AF4837 | B | 600840 =
L o (14, 20, 20, 24, 20, 20}
s ___________ — :
r Very dense grey slightly clayey/sitty sandy GRAVEL with 87 %, 6.50
r occasional cobbles. Gravel is fine to coarse and 256 &
— i i W = 84
7 subrounded to subangular of limestone ke A AFa838 | B | 7.00-7.00 B T
r 90 %o
- "_o—é':
E Kelile)
— % T N = 1007225 mm
T - AF4830 [ B | 8.00-840
r -gﬁ gO_ (14. 21, 30, 30, 40)
E Lo o o
%3 4= N = 100/275
Fg oA Al AFa40 [ B | 900-900 TRl 212"'"28)
¥ 5 < o
[ Y LA
: o
S Pior-wll L L L 1
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m)| To (m} (h) Cormments Strike Depth At To (min) Comments
8.1 83 1 Boulder 6.60 6.60 No 5.00 5 Moderate
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth Depth ater Comments
10-11-08 .50 550 e End offshlﬂﬂ
- 11-11-08 6.50 8.50 6.00 tart of shi
NON DETAILS 12-11.08 270 670 560 | End of shift
Date | Tip Depth] RZ Top |RZ Base Type 13-11-08 9.70 970 540 Spartoofss!':ifl
REMARKS Hand dug inspaction pit excavated to 1.20m._ Night work - shift
started at 1800hrs to accommedate Moore Street traders. Shift
finished at 2300hrs due fo T2 licence restrictions Standing 5
e e Jo D e L e
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH14
SHEET Sheef 2 of 2
CO-ORDINATES( ) RIG TYPE Dando 2000 | pATE STARTED ~ 09/11/2008
GROUND LEVEL (m ACD) BOREHOLE DIAMETER (mmj} 200 DATE COMPLETED 13/11/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 12.00 BORED BY J. McDonnell
ENGINEER AGL Consuilting Ltd CASING DEPTH (m) 12.00 PROCESSED BYW S. Letch
. = Samples
E s| E - > | o -4
£ Description 2 2l = 35 = g | feldlest 52
B o 5| § wS5|EE| B § | Rk 53
a o w & c=z|wFk| oE| 2 # &
£ 10 Very dense grey slightly clayey/silty sandy GRAVEL with |35 %2 Apsdsll B [1000-10T0 o Lo -
r occasional cobbles. Gravel is fine to coarse and 1&‘6 & L
r subrounded to subangular of limestone. {confinued) e
E Qo040
o B . N = 100/225
£ obgg AF4842 | B [1100-11.00 (15. 1. 35.31"'"5“4)
E T 95
; S5
+ 12 End of Borehole at 12.00 m ' 12.00
13
14
15
-
o
F 16
:'17
L (
r 18
Eig ‘
| HARD STRATA BORING/CHISELLING | WATER STRIKE DETAILS - -
Time | Water | Casing | Sealed Rise Time
From (m)| To (m} (h) Comments Strike Depth Al To (min) Commenis
18 12 125 | Boulder
[ GROUNDWATER DETAILS
Hole Casing Depthto C t
Date Depth Depth ater omments
13-11-08 1260 12.00 550 End of shift

INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type

REMARKS Hand dug inspection pit excavated to 1 20m Night work - shift
started at 1800hrs to accommodate Moore Street traders. Shift
finished at 2300hrs due o T2 licence restrictions. Standing 5
hours gach day totalling 2¢ hours standing 2 No Falting ang 1
latad lafin b belo t

Na D)rln.g haad- ‘not Cacing
allow rotary follow on,

-
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)i REPORT NUMBER
ok
L GEOTECHNICAL BORING RECORD
IBSL 13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH15
SHEET Sheet10of 3
. RIG TYPE Dando 150 | pATE STARTED  15/09/2008
GROUND LEVEL {m AQD) BOREHOLE DIAMETER {(mm) 200 DATE COMPLETED 24/09/2008
CLIENT Dublin Central Developments Ltd BOREHOLE DEPTH (m) 21.20 BORED BY J. McDonnell
| ENGINEER AGL Consulting Ltd CASING DEPTH (m) 21.20 PROCESSED BY S. Letch
. = Samples
E s| E = > | 2
£ Description 2 % £ g8 £ g Gisld Tlest g2
5 & s| & s5|5& el B "™ | 5%
8 g w o e=z|as| aE | 2 s
r 0 . MADE GROUND consisting of tarmacadam.
r MADE GROUND consisting of brown slightly sandy 0.20
r gravelly clay with some red brick, ash and concrete.
1 .
. AF4821 | B | 1.20-1.20 B, 1K1 1, )
- _ N=7
F2 AF4822 [ B | 2.00-2.00 WS
F . N=17
Fa AF4823 | B | 3.00-3.00 s St o)
. Very densa grey slightly clayey/silty sandy GRAVEL =204 3.50
N with occasional cobbles. Gravel is fine to coarse and ﬁgﬁ@_
- | i N=111
Fa subrounded to subangular of limestone. e AF4824 | B | 400400 O (PR
- Do B0
: % o
r ?5_;90‘ |
n U ! N = 1001150
E 5 'g;)Q _ﬁo_ AF4825 | B | 5.00-5.00 (35,48 52")"""
s e <% < |
: 7 45
r = O —
Ce 2A®a Afgazst bl TRS:00-6.00 (15, 22. 30, 29, 27. 33)
3 2 <% <
- 0 2.4
. e
:— 7 g Payey AF4827 | B | 7.00-700 N=17
L (4.6, 4,5, 4, 4)
: o
5 %8
L foa N = 56
: 8 s ‘%_: AF4g28 | B | 8.00-800 (6.8, 11. 16,15, 14)
. b 8€0
3 ke °°§a_ |
: leside N= 87
Co - AF4820 | B | 9.00-900 N
C 5“9 (%, 91, 18, 25, 20, 26)
: 00 |
c 2 o o
: 25 27] |
C B
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m})] To {m} (h) Comments Sirike Depth At To (min} Comments
35 3.8 05 Bould
i # bie Bgﬂldz: 6.00 6.00 No 4.70 5 Moderate
g'g g 015 ggﬂ:g:;
11 144 8 Hard Strata Boring GROUNDWATER DETAILS
144 187 8 Hard Strata Boring Hole Casing Depth to
‘ : Dat C t
1 | B | f |imemae % Dopln Depth Water Comments
it (o A N I R e
INSTALLATION DETAILS 16-09-08 6.00 6.00 End of shift
Date | Tip Depthl RZ Top |RZ Base Type 17-09-08 6.00 6.00 Slnartuofssl;‘rﬂ
REMARKS Hand dug inspection pit excavated to 1. 20m. Water added from
3.5m to aid drilling
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

CONTRACT  Dublin Central Development - Draft

BOREHOLE NO. BH15
SHEET Sheet 2 of 3

P05 PEEIES RIG TYPE Dando 150 | pATE STARTED  15/09/2008
GROUND LEVEL (m AOD) BOREHOLE DIAMETER (mm} 200 DATE COMPLETED 24/09/2008
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 21.20 BORED BY J. McDonnell
|[ENGINEER  AGL ConsultingLtd CASING DEPTH (m) 21.20 PROCESSEDBY  S.Letch
. - | Samples
[= c £ = fand . g—
£ Description = % £ ‘ 2|8 £ g fieldjiest 52
& o s 5 g5 |E&| Bg | g | P 53
a e wm o | «z|3 £l cE | 8 ha
£ 9] Very dense grey slightly clayey/silty sandy GRAVEL [ %0 [ Lt et T
r with occasional cobbles. Gravel is fine to coarse and |2 ﬁ& ' o
r subrounded to subangular of limestone. (continued) éfn
; Lo d0
| o= &J = N =47
F —é}g; AF4831 B | 1190-1140) (3.6,9.9, 14, 15)
E 27 |
p12 [ AF4832 | B [1200-12.00 ot oReais)
F ?3—.:. g4
E [0 @'CL
C 83 [+
r — 5 N = $00/150
13 fm_g%_g_ AF4833 | B |13.00-13.00 3. 1. 26, 7"’1’)'“
C 2] AF4834 | B [1400-1400
C 14 ~ | d
C g o_@ =
F | Hard black slightly sandy gravelly CLAY with 19—~ 9 14.40 | aFag3s | U [14.50-14.50] 1% rec
F occasional cobbles | 1150 blows
v sl
- 15 a_ g -
r i N = $00/240
E _{g_-__ = AF4836 B |1550-1550 (11, 15, 20, 25, Tﬁff‘10)
E o
T ..y
: Q- —
E O—5_—| ' N = 100
: T AF4837 | B [16.50-16.50 T,
r Lq- minglit.
F 17 —é_ =]
z =T
o ety AF4838 | B |17.50-17.50 Hi= sDg1a0im
j Ej_—a_g‘j ’ ) (20, 29, 40, 60)
r R
- 18] 6_ __ﬁ
; o]
r Ep— N = 1001210
; :o—_g_E AF4838 | B [18.50-18.50 (12, 26, 34, 37'_“’2"9}
:— 19 __:—__ |
r ] |
E S N = 1004180
F = __"'Q:c AF4840 | B [19.50-19.50 s 44'?;"0)
E _ et |
HARD STRATA BORING/CHISELLING | WATER STRIKE DETAILS
| Time Water | Casing | Sealed | Rise Time
From (m)| To (m} (h) Comments Strike Depth ‘At To (min) Comments
35 38 G5 Boulder
3.9 4 0.5 Boulder
48 5 1 Boulder
58 & 05 Bould
19 146‘4 8 Hard Strata Boring GROUNDWATER DETAILS
14.4 16.7 8 Hard Strata Boring Hole Casing Depth fo
16.7 18.5 8 Hard Strata Bor: Date Comments
185 21 6 Hard Strata Boring Depth  Depth ater
21 212 2 Boulder 17-09-08 11.33 ” ‘gg g.gg g{ldnoffshriﬁt
INSTALLATION DETAILS haw | ' e of shf
[ Date |Tip Depth RZ Top [RZ Base] __ Type lo00.08 | 1440 | 1440 | 580 | Swdcfeni
19-09-08 16.70 1870 6.40 End of shift
22-09-08 16.70 1670 6.10 Starl of shift
22-09-08 18.50 18,50 6.50 End of shift
REMARKS Hand dug inspection pit excavated to 1. 20m. Water added from 23-09-08 18.50 18.50 6.40 Starl of shift
3.5m to aid driling.
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
CONTRACT  Dublin Central Development - Draft BOREHOLENO.  BH15
SHEET Sheet 3 of 3
GO-ORDINATES RIG TYPE Dando 150 | pATE STARTED  15/09/2008
GROUND LEVEL {m AQD) BOREHOLE DIAMETER (mm) 200 DATE COMPLETED 24/09/2008
CLIENT Dublin Central Developments Ltd BOREHOLE DEPTH (m) 21.20 BORED BY J. McDonnell
| ENGINEER AGL Consulting Ltd CASING DEPTH {m) 21.20 PROCESSED BY S. Letch
_ Samples
E s| E - = | &
£ Description = 2| = 23 < g | Field Test g2
B 2| S| B s5|Eg B g | R |Ep
a @ ol a €z |38 cE | 2 #=8
C 20| Hard black slightly sandy gravelly CLAY with Kg— 3
E occasional cobbles (continued) g hw il
r - - N = 10075
E -a—Q_J AF4841 | B (20502050 e 4;‘213)
:_21 —5_ |
r End of Borehole at 21.20 m 21.20
;_22
Eo
:_23
b 2a
:_25
;_26
;_27
:_23
b
F 29
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m) To{(m) (h) Comments Strike Depth At To (min) Comments
3.5 38 0.5 Boulder
39 4 05 Boulder
58 H 05 | Bouder
11 144 8 Hard Strata Boring GROUNDWATER DETAILS
14.4 16.7 8 Hard Strata Boring Hole Casing Depth to
I Dat C t
1 | 58 | 3 [e=uemcen st L Dests DiBC Comments
21 212 2 Boulder 23-09-08 2120 21.20 6.00 End of shift
INSTALLATION DETAILS
Date  [Tip Depthl RZ Top |RZ Base Type
REMARIKS Hand dug inspection pit excavated to 1.20m. Water added fram
3.5m o aid drilling
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IGSL RC NEWLOG 10M PER PG 13696.GPJ IGSL.GDT 14/11/08

[I;:éﬁé;; GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO oW1
SHEET Sheet 1 of 4
CO-ORDINATES( _ ) GROUND LEVEL (m) DATE STARTED 15/09/2008
CORE DIAMETER (mm) DATE COMPLETED 16/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION 90 DRILLED BY Millenniurn
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
ElE 2 @
£l = ‘' = o
K §' Fracture n o a E
©| o Spacing g Strata description —_ Discontinuities @ g
e 2l % (mm) o | % E 5|2 ad
HAEHEE 5| < £ Tl 8 =2
5|lo|lo|a o £ T
88 |F|G|el = m | &3 8 W B &
-0 Inspection Pit - N
I observed by driller as 3 N
- made ground consisfing 4 2 s
- of gravel and cobbles. NN N
4 1.20 % g %
i SYMMETRIX GPEN N N §
E HOLE DRILLING: 2 a N
E Qbserved by driller as NN N
E madeground consisting > e 2
2 of brick, wood and clay. N N
: LL
F N
- >
L3 5 a 8
r NN N
: 2R R
r N NN
: AR
. 420 NN N
g ° o SYMMETRIX OPEN B R
2 04 HOLE DRILLING: N
i e Observed by driller as
- P OD returns of gravel a a 2
s o NN
L o
E 24 g 2 3
B o
: g e N N
- 2o § Y 3
lE & o N
: °0 R R
. D&' o N §
: 28] D) D)
L7 °0° § N a
[ g
: 5 R
: s Pk
. °0 = N N
- 8 p; N N
: . L
r 00 = 5 N
I
: o YRR
[ g g ™
28 I 4] S N
£ fc’ K 2
: 2 NA N
00 = > >
A it
REMARKS INSTALLATION REMARKS
Hand dug inspecticn pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date I:!}-iolel CDasTr? De attgf.o Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
16-08-08 13.50 10.50 13.50 50mm SP
16-09-08 33.00 27.00 33.00 50mm SP




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

IGSL RC NEWLOG 10M PER PG 13896.GPJ IGSL GDT 11/11/08

|
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO OW1
SHEET Sheet 2 of 4
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 15/09/2008
CORE DIAMETER (mm) DATE COMPLETED 16/09/2008
CLIENT Dublin Central Developments Ltd. INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
EE g
EE ; o
£l £ % B n
2 g’ Fracture r 2 g
| ¢ Spacing § Strata description -~ Discontinuities © g
S 3R R | (mmy} 5 £ S| &
F= L A - ° ] = [} =
¢l ¥ | x| Q 5| £ %_ g | B =
5|0 /w|d 250 D | E ® &
8|S|F|a|lely . | &S a | o &
F 10 °s o SYMMETRIX OPEN N
g 04 HOLE DRILLING: N B
] o, Observed by driller as PRERE
- o™ retums of gravel o b
o - s 4 {continued)
-1 2=
% 1)
- 0‘7 DE
d e
L (=] q
12 00 OQ
- [} 0 o:
E L)
00 D: o |4
- 13 g 13.20 Ak
r o] SYMMETRIX OPEN 5| B
r ] HOLE DRILLING: N
H - — Ohserved by driller as
F el retums of cfay and 2\2
e — gravel
| B ?
r = [N
L 15 =o—] g
: 5 3
5 = §
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [';g; %Zi;?hg De ;{“eﬁo Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
16-09-08 | 13.50 10,50 | 13.50 50mm SP
16-09-08 33.00 27.00 33.00 50mm SP




IGSL RC NEWLODG 10M PER PG 13696 GPJ 1GSI.GDT 11/11/08

A REPORT NUMBER
il GEOTECHNICAL CORE LOG RECORD 13696
188k

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO ow1
SHEET Sheet 3 of 4
CO-ORDINATES({ _} GROUND LEVEL (m) DATE STARTED  15/09/2008
CORE DIAMETER (mm) DATE COMPLETED 16/09/2008
CLIENT Dublin Central Developments Ltd, | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel LOGGED BY A. Mahony
| = @ =
8 & g % %
3 8 Fractgre 3 o ) o 3 3
ol & Spacing & Strata description —_ Discontinuities © t>5
Sl S|le|=|# (mim) = {= 5| 2
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€| ¢ | X 1 o ® T = 1] o ]
El5|lo|o|d 250 = g 3| & b
alo|F|o |l . 512 fal i | » 7]
—
= e SYMMETRIX OPEN
F S HOLE DRILLING: N
N - — Observed by driller as bo.70 K
- g 3 returns of clay and -
- ' ° \gravel (continued) >
C &0 SYMMETRIX OPEN 3
- 7 of HOLE DRILLING: >
- "l‘ = Cbserved by driller as 121.50 K
- T returns of gravel and
I \cobbles. 22 00 2
[ 22 1 SYMMETRIX OPEN
C 1 HOLE DRILLING:
E I I Observed by drilier as a
N I returns of weathered
£ T rock 2
23 | OPEN HOLE
r I DRILLING: No recovery,
r | I observed by driller as a
r 1 returns of rock.
r EE 2
2 Ly \
r T
C [T 2
. I
25 | [ 2
[
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REMARKS | INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. | Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Denth Depth ater Comments
INSTALLATION DETAILS
Date Tip Depth) RZ Top |RZ Base Type
16-09-08 13.50 10.50 13.50 50mm SP
16-09-08 33.00 27.00 33.00 50mm SP




IGEL RC NEWLOG 10M PER PG 13696.GPJ IGSL.GOT 14/11/8

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

SHEET

DRILLHOLE NO own1

Sheet4 of 4

CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 15/09/2008
CORE DIAMETER {mm) DATE COMPLETED 16/09/2008
CLIENT Dublin Central Developments Ltd, | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
ElE g
< ;E' 3 &
ol B i) Im o~
2 ] Fraciure 2 2 S
o = Spacing & Strata description -~ Discontinuifies © §
ol 2l (mm - E E|l&| 2
FIHEE 5| % g glE| £
s|lole|<C 250 o & | &
8| 3|F|a|e s0 | § | B A w | @ 7
30 i I OPEN HOLE B
o i DRILLING: No recovery,
o T observed by driller as
I | returns of rock.
r I {continued)
[ 31 [
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C [
a | '
32 I
[ [
[ I—I
a - 33.00
P 33 End of Corehole at 33
" (m)
F 2a
[ 35
36
a7
x
F 39
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Deoth Depth ater | Comments
INSTALLATION DETAILS
Date Tip Depth! RZ Tap [RZ Base Type
16-08-08 13.50 10.50 13.50 50mm SP
16-09-08 33.00 27.00 33.00 50mm SP




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Drait [ DRILLHOLE NO RCO8
SHEET Sheet 1 of 33
CO-ORDINATES{ _) GROUND LEVEL (m}) DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Lid, | INCLINATION 90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE g 0
£l g 2 s
o § Fracture I 2 g
ol = Spacing ] Description — Discontinuities @ g
o 5o |e|= (ram) . E §| &
= o B - : 5] B = [« é
£ ||| 0 % | & £ T2
HEIRIEIE: 250 o | g a z £ =
alo |- w| el { L 2 a] o | & @
0 Inspection Pit - NI
observed by driller as N N
made ground consisting E & 2
of gravel, sand, brick
| and timber. ' a 2 2
. R R
l AR K
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N
|
R R
. R R
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R R
R K
N
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R R
_ R
| bR K
| RN
i
| R K
N
|
| R K
R
D B D
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth Depth ater | Comments
INSTALLATION DETAILS
Date Tip Depth) RZ Top |RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP

IGSL RC NEWLOG 1M PER PG 13698.GPJ IGSL.GDT 11/11/08




IGSL RC NEWLOG IMPER PG 13696.GPJ IG5L GDT 11/11/08

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO8
SHEET Sheet 2 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Lid, | INCLINATION -20 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
E|E 3 .
£l g 5 3 0
= §‘ Fracture " a2 E
o ¢ Spacing & Description — Discontinuities o K
HEARIERE: {(mm) ol = £ s | g
ol o E : g = Q. =
Slelx|®|O |2 £ 0 Py
= s (&) O o = a q
8|8|e|w|aclp =0 so | &5 8 W | @ %
1 Inspection Pit -
observed by driller as N
made ground consisting < a %
of gravel, sand, brick
| and timber. (continued) a a 2
5] SYMMETRIX OPEN
Sy HOLE DRILLING: SRS
L Observed by driller as MMM
=] returns of gravelly clay
I o with cobbles B B
|75
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= 3 D
L =T —]| N N 2
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_ Bk R K
1o”_ ]
— R R
— SIS
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m, Headworks.
GROUNDWATER DETAILS
Hole Casing | Depih to
Date Deoth Depth ater | Comments
INSTALLATION DETAILS
Date Tip Depth)| RZ Top |RZ Base Type
14-09-08 13.00 8.00 13.00 50mm SP
14-08-08 32.50 26.50 32.50 50mm SP




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

=
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC08
SHEET Sheet 3 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Lid. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A, Mahony
g g ? .
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al S|k |w|el° P Al o w | & 7]
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- —] Observed by driller as 4 K
o retums of gravelly clay N N
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—Z—: retums of gravelly clay S § N
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth Depth ater | Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP

IGSL RC NEWLOG 1M PER PG 13896.GPJ IGSL.GDT 11/14/08




IGSL RC NEWLOG 1M PER PG 13896.GPJ IGSL.GDT 11/11/08

A REPORT NUMBER
e
o GEOTECHNICAL CORE LOG RECORD 13696
&1
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC08
SHEET Sheet 4 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED  13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd, | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
El g 3 «
£ £ £ ®
ala e 8 —
a = Fracture 2 z ]
a| Spacing § Description —_ Discontinuities - o g
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_E _: relurn_s of gravelly clay N
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [;'idel CDasin[ 9 | De atthe;o Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 ) 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP




IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

SHEET

CO-ORDINATES( _)

CLIENT
ENGINEER

Dublin Central Developments Ltd.
AGL Consulting Engineers

GROUND LEVEL (m)
CORE DIAMETER (mm)
INCLINATION

FLUSH

102
-80
Polymer Gel

DRILLHOLE NO

RCO08
Sheet 5 of 33

DATE STARTED
DATE COMPLETED

13/09/2008
14/09/2008

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Core Run Depth (m)

T.C.R.%

Fracture
Spacing
(mm)

SCR%
R.Q.D.%

0 250 gpg
o

Non-intact zones (shaded)

Description

Depth (m)

Discontinuities

Elevation
Standpipe Details
SPT (N Value)

*| Downhole Depth (m)

T

q Legend

I
1
L1,

!

T

L

]

i

T
|

T
N
|1l

SYMMETRIX OPEN
HOLE DRILLING:
Observed by driller as
returns of gravelly clay
{continued)
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SN

SYMMETRIX OPEN
HOLE DRILLING:
Ohserved by dnller as
returns of gravel,

FA T ITOTIINIT I TSI T INTITINI I NI TN OTTISVT IS I I NTIT I

E LT IROTIINS T TISITIINIITIR I B INAI I VTTINI T I IS OI SIS OTTESO SIS OIS TINI T T TN VOIS IO IO TT
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REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole
Depth

Casing
Depth

Depth to
ater

Comments

INSTALLATION DETAILS

Date

Tip Depth

RZ Top |RZ Base

Type

14-09-08

14-09-08

13.00
32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP




IGSL RC NEWLCG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

CO-ORDINATES( _)

GROUND LEVEL (m)
CORE DIAMETER (mm)

CLIENT
ENGINEER

Dublin Central Developments Ltd.

AGL Consulting Engineers

INCLINATION
FLUSH

102
-90

Polymer Gel

DRILLHOLE NO
SHEET

RC08
Sheet 6 of 33

DATE STARTED

DATE COMPLETED

13/09/2008
14/09/2008

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Core Run Depth {m)

TCR%

SCR%
R.Q.D.%

Fracture
Spacing
{mmj

0 250 500
uly

Description

Non-intact zones (shaded)

Depth (m)

Discontinuities

Elevation

SPT (N Value)

@l Downhole Depth {m)

°0 = SYMMETRIX OPEN
HOLE DRILLING:

o Observed by driller as
P returns of gravel.

It o (eontinued)

T T T OTTINSTTT NI IT ST TN TTINTT IS TTI ST TISITF I OT T IO TTINITTINOT T INOT T IO T T INATTINITTTNITTINS

P ERT 77 R 77 BRI 77 R 77 R 77 X777 T 77 BRI 77 X777 BRI 77 B 7 7 R 7 7 AR 77 AR 77 R 77 A7 77 777 R 77 23777 4 Standpipe Details

PP ERT 7 ERT 77 BT 77 R 77 R 77 AR 7 7 AT 7 7 ERT 7 7 PRI 77 AR 77 AR 77 AR 7 7 AR T 7 ARG 7 T AR 77 ERT 77 BT 7 7 ERZ 77 AR 7 7

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

| GROUNDWATER DETAILS

Date

Hole
Depth

Casing
Depth

De

h to
ater

Comments

INSTALLATION DETAILS

Date

Tip Depth

RZ Top |RZ Base

Type

14-09-08
14-09-08

13.00
32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP




IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

CO-ORDINATES{ _)

GROUND LEVEL (m}

CORE DIAMETER (mm) 102

CLIENT
ENGINEER

Dublin Central Developments Ltd.
AGL Consulting Engineers

INCLINATION
FLUSH

-90
Polymer Gel

DRILLHOLE NO
SHEET

RC08
Sheet 7 of 33

DATE STARTED

DATE COMPLETED

13/09/2008
14/09/2008

DRILLED BY

| LOGGED BY

Millennium
A. Mahony

Care Run Depth (m)

T.LC.R%

SCR%
R.Q.D.%

Fracture
Spacing
{mm}

0 250 500
b e

Description

Non-intact zones {shaded)
Depth {m)

Discontinuities

Elevation

Standpipe Details
SPT (N Value)

“| Downhole Depth (m)

°0 o SYMMETRIX OPEN
HOLE DRILLING:
Observed by driller as
2 returns of gravel.

o 4 (continued)

° |

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Hole Casing

Date Deptt Deptt

Depth to

ater

Comments

INSTALLATION DETAILS

Date

Tip Depth

RZ Top |RZ Base

Type

14-09-08

14-08-68

13.00

32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP




IGSL RC NEWLOG 1M PER PG 136986.GPJ IGSL.GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

DRILLHOLE NO
SHEET

CO-ORDINATES( _}

GROUND LEVEL {m)
CORE DIAMETER (mm)

CLIENT
ENGINEER

Dublin Central Developments Ltd.
AGL Consulting Engineers

INCLINATION
FLUSH

102
-90
Palymer Gel

RC08
Sheet 8 of 33

DATE STARTED
DATE COMPLETED

13/09/2008
1410612008

DRILLED BY
LOGGED BY

Millennium
A, Mahony

Core Run Depth {m)
R.Q.D.%

T.CR.%
SCR%

Fracture
Spacing
(mm}

0 250 gop
onnudesionog

Description

Non-intact zones {shaded)

Depth {m)

Discontinuities

Elevation

Standpipe Details
SPT (N Value)

~| Downhole Depth (m)

%0 o SYMMETRIX OPEN
HOLE DRILLING:

o Observed by driller as
24 returns of gravel.

o (continued)

LTI LT

ARENRNARARNNNNARRNNAN!

RENGRERNRENE

11

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole
Depth

Casing
Depth

Depth to

ater Comments

INSTALLATION DETAILS

Date Tip Depth

RZ Top [RZ Base

Type

14-09-08
14-08-08

13.00
32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP




GEOTECHNICAL CORE LOG RECORD

REPORT NUMEBER

13696

CONTRACT

Dubfin Central Development - Drait

DRILLHOLE NO

CO-ORDINATES( _)

CLIENT
ENGINEER

Dublin Central Developments Ltd.
AGL Consulting Engineers

GROUND LEVEL {m)
CORE DIAMETER (mm)
INCLINATION

FLUSH

SHEET

RC08
Sheet 8 of 33

102

DATE STARTED
DATE COMPLETED

13/09/2008
14/09/2008

-90 DRILLED BY

LOGGED BY

Polymer Gel

Millennium
A. Mahony

Core Run Depth (m)

T.C.R.%

T

Fracture
Spacing
(mmy)

0 250 5o
Ll

S.C.R.%
R.Q.D.%

Non-intact zones {shaded)

Description

Dapth (m)

Discontinuities

Elevation
Standpipe Details
SPT (N Value)

®| Downhole Depth (m)

SYMMETRIX OPEN
HOLE DRILLING:
Observed by driller as
returns of gravel.
{continued)

O O O i T T T L L T T R LT

F T T O L T T O T T L

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole
Repth

Casing
Depth

Depth to
ater

Comments

INSTALLATION DETAILS

Date

Tip Depth

RZ Top |RZ Base

Type

14-09-08

IGSEL RC NEWLOG %M PER PG 13696.GPJ IGSL.GDT 11/11/08

14-09-08

13.00
32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

CO-ORDINATES( _)

GROUND LEVEL (m)
CORE DIAMETER (mm)

CLIENT
ENGINEER

Dubfin Central Developments Ltd. INCLINATION
AGL Consulting Engineers

FLUSH

102
-90
Polymer Gel

DRILLHOLE NO RCO08
SHEET

Sheet 10 of 33

DATE STARTED 13/09/2008
DATE COMPLETED 14/09/2008

DRILLED BY Millennium
LOGGED BY A, Mahony

Core Run Depth {m)

T.CR%

S.CR%
R.Q.0.%

Fracture
Spacing
(mm})

0 250 gyo
ITEETETIRIATRRININIT,

Description

Mon-intact zones (shaded)

Depth (m)

Discontinuities

Elevation
Standpipe Details
SPT (N Value)

| Downhole Depth {m)

°0 o SYMMETRIX OPEN
) HOLE DRILLING:

o Observed by driller as
2 returns of gravel.

O 5

o (continued)

[T T I

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole
Depth

Casing
Depth

Dej

h to
ater

Comments

INSTALLATION DETAILS

Date

Tip Depth

RZ Top [RZ Base

Type

IGSL RC NEWLOG 1M PER PG 135896.GPJ IGSL.GDT 1i1/11/08

14-09-08
14-09-08

13.00
32.50

6.00 13.00
26.50 | 32.50

50mm SP
50mm SP




IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC08
SHEET Sheset 11 of 33

CO-ORDINATES(_) GROUND LEVEL {m} DATE STARTED 13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED  14/09/2008

CLIENT Dublin Central Developments Ltd, | INCLINATION 90 DRILLED BY Millenniurn
ENGINEER AGL Consuiting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony

Spacing
(mm)

Discontinuities

|

( Fracture
Description

[

Non-intact zones (shaded)

Downhole Depth (m)
Core Run Depth (m)

R.Q.D.%
Depth (m)
Elgvation

0 250 500
ETYETTIENINTISRTIINN]

Standpipe Details
SPT (N Value)

=]
O

0 o SYMMETRIX OPEN
0 n HOLE DRILLING:

o Observed by driller as
g returns of gravel.

| |o 4 {continued)

SERARNRNERARANAAS

REMARKS INSTALLATION REMARKS

Hand dug inspection pit to 1.2m. Headworks.

GROUNDWATER DETAILS

Date ';l ol CDasmg D\ﬁgﬂeﬁo Comments

INSTALLATION DETAILS

Date Tip Depth| RZ Top |RZ Base Type

14-09-08 | 13.00 6.00 13.00 50mm SP
14-08-08 | 32.50 26.50 | 32.50 50mm SP




IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Develepment - Draft

DRILLHOLE NO
SHEET

CO-ORDINATES{ _)

CLIENT
ENGINEER

Dublin Central Developments Ltd.
AGL Consulting Engineers

GROUND LEVEL (m)
CORE DIAMETER (mm)
INCLINATION

FLUSH

102
-90

Polymer Gel

RC08
Sheet 12 of 33

DATE STARTED
DATE COMPLETED

13/08/2008
14/39/2008

DRILLED BY
LOGGED BY

Millennium
A, Mahony

Downhole Depth (m)
Core Run Depth (m)

T.CR.%
SCR%
RQ.D%

Fracture
Spacing
(mm}

0 250 5o

e luonion

MNan-intact zones (shaded)

Description

Depth (m)

Discontinuities

Elevation

Standpipe Details
SPT (N Value)

Y
-

SYMMETRIX OPEN
HOLE DRILLING:
Observed by driller as
returns of gravel.
{continued)

11.70

SYMMETRIX OPEN
HOLE DRILLING:
Observed by driller as
refurns of gravelly clay.

NEEANANANNNENE

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole

Depth

INSTALLATION DETAILS

Date

Tip Depth

RZ Top |RZ Base

Type

14-09-08
14-09-08

13.00
32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP

Casing
| Depth

Depth to

ater Comments




IGSL RC NEWLOG 1M PER PG 13686.GPJ IGSL.GDT 11/14/08

A REPORT NUMBER
esh,
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 13 of 33
CO-ORDINATES( _) GROUND LEVEL (m} DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd, | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE 3 "
s| £ £ ®
a7 ik - -
8 3 |  Fracture 7 L £
S Spacing 5 Description _— Discontinuities o o
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth Depth ater Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 2650 | 3250 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 14 of 33
CO-ORDINATES{ _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -80 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
€l E g
=l £ @ %)
£ £ 2 T
5| g5 3 gz P~
= 2 Fracture m 2 kS
0| = Spacing § Description —_ Discontinuities o g
E SR |R([E (mmy) o) g = 5 % e
El%|a||a €| g £ R <
HEIRIRIEE 250 :J',’ g s 3 | & oy
Al |+ |w|el Lo 312 fa] o | o 7]
i - SYMMETRIX OPEN
S HOLE DRILLING: N
I Observed by driller as ¢
—o—] retumns of gravelly clay.
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REMARKS INSTALLATION REMARKS
Hand dug inspection pitto 1.2m. Headworks
GROUNDWATER DETAILS
Date [I)-|0Ie CDasin"g De atthe;O Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top [RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 26.50 32.50 50mm SP
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IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSL GDT

{1 | REPORT NUMBER
s
oA GEOTECHNICAL CORE LOG RECORD 13696
LGIS]N
CONTRACT  Dublin Central Development - Drait DRILLHOLE NO RCO08
SHEET Sheet 15 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
] = G 5 —
2 §' Fracture I 2 g
o| = Spacing ] Description —_ Discontinuities B © g
gl&|=|5(2| o™ | € 18 2
Sle |22 g |2 £ g2 =
slo|lv|C 250 o | ®
a6 |r|a|e S L A i ®
14 -] SYMMETRIX OPEN N
= HOLE DRILLING: \
| — Observed by driller as 2
- returns of gravelly clay.
I ] {continued) a
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks
GROUNDWATER DETAILS
Date 5|°|e| CDasm“g Depih o | Comments
INSTALLATION DETAILS (
Date Tip Depth] RZ Top | RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14.09-08 | 32.50 26.50 32.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 16 of 33
CO-ORDINATES( _) GROUND LEVEL {m) DATE STARTED  13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Cansulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
ElE g
gz £ i 2
Bl & & z T
3 8 Fracture 2 . ] . 2 3
o = Spacing 5 Description — Discontinuities o g
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:“--é HOLE DRILLING: N
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B~ retums of gravelly clay.
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth | Depth V\Pater Comments
INSTALLATION DETAILS
Date Tip Depth] RZ Top {RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

{
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO8
SHEET Sheet 17 of 33
CO-ORDINATES{ _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Censulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
E — —_—
g £ i 2
&g & 3 &
a 8 Fracl[..lre § o ) o 3 g
ol | Spacing g Description —_ Discontinuities - ® g
ol S| 2| s | 2| (mm) S E 5| 2
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c ||| ] £ @ | © =
25 o|a|dal 250 > | Z iy 5 | = £
alo|r|w|el oo 5] 2 a w| & &%
4
1676.00 =] Siff brown sandy N = 100/80
| :";F gravelly CLAY (gravel is N mm
5 — predominantly fine, k¢ (10, 15, 30,
= —: angular to sub-rounded) 60, i0)
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r—:ﬁ 2
b y
e
i~ ¢
—f s
=] :
D — ¢
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth | Depth Water. | Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP
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REPORT NUMBER

IG5L RC NEWLOG 1M PER PG 13696 GPJ IGSL GDT 11/11/08

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 18 of 33
CO-ORDINATES( _} GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE BIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
g E .
£ £ 5 5 )
2 §' Fracture 7 a 5
ol = Spacing g Description — Discontinuities c o g
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ol ¥ gravelly CLAY (gravel is
E\:—' predominantly fine, a
- —] angular to sub-rounded N
K and locally rounded) g
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REMARKS INSTALLATION REMARKS
Hand dug inspection pitto 1.2m. Headworks.
GROUNDWATER DETAILS
Date IZ|)-| e(:fh %E;s;i'hg De ;go Comments
INSTALLATION DETAILS
Date Tip Depth, RZ Top |RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

(
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 19 of 33
CO-ORDINATES{ _} GROUND LEVEL (m) DATE STARTED 13/09/2008
| CORE DIAMETER {mm) 102 DATE COMPLETED 14/08/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION 80 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
=1 |
EE | g 5
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gl § 5 2 n
3l @ Fragture » = g
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0| = Spacing § Description — Discontinuities - [ g
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S gravelly CLAY (gravel is N
5 — predominantly fine, K
] angular to sub-rounded
K and locally rounded) a
,—_—E (confinued)
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F g0 ey { N = 50/20
= b o
,_:_£ (25, 50, 50)
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date D | Depth ater Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 26.50 | 32.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC08
SHEET Sheet 20 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
gk g »
£l g : T
gl § H 3 ?
A 8 Fracture w o _ o a 3
P Spacing 5 Description — Discontinuities © 8
of ] c >
el |’ |8 (mm) s | = £ § | g -
= w2 s| £ £ | e =
2l 5|d|d|@ 250 :,',’ £ g | 8§ 0
ald|lF|w|e | s @] 2 a w | o )
19 P~ Stiff brown sandy
e gravelly CLAY (gravel is 3
5 — predominantly fine, N
Ig— angular to sub-rounded N
@-' and locally rounded) 2
- (continued)
10| 0 | © —§ %
D] )
- 19.40 S
* Firm {19.4-19.6) to soft
% green hrown SILT %
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X . 8
X
x
i y
X
X
. a
>
*
. z
X « >
> " 5
X
g Y
X
%
- )
x
X
. z
x
X
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19.9 5] Firm slightly gravelly
- = green brown CLAY 2
10| 0 Q Rl
15
E — 20.00
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depth to
Date Depth Depth ater | Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 3250 50mm SP
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REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD ! 13696
! .
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 21 of 33
CO-ORDINATES( _} GROUND LEVEL (m} DATE STARTED  13/00/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Ceniral Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
I _ |
8 g Fracture @ ' o E]
ol = Spacing g Description — Discontinuities c o g
8lgl=|= 8| wm || 3 s|2] 2
IREEE] AR £ SlE| £
5/0|0|g)| 250 ok | =
88| F|v &) 50 | G| B 3 o | @ %
2020.00 o ] Mottled brown black , N = 39/30
= clayey, very gravelly N mm
T SAND {medium %3 (25, 61, 39)
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| | i) cobbles. Gravel is 2
= - predominantly coarse
o=l and rounded to
| el sub-angular. %
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Discontinuities are smooth
and planar and clay >
smeared. Dips are N
sub-10°, N
L &
D
[ : \
I ’ >
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date 5|o|e| Cuasmg De g{é}o Comments
.'
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 26.50 32.50 50mm 3P
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REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 22 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 130912008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd, | INCLINATION -80 DRILLED BY Millennium
ENGINEER AGL Consutlting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE ; .
£l £ & 5 7
2 § Fracture I 2 E
o = Spacing g Description = Discontinuities c ® g
ol glslg|8| (mm 2|3 E s| &
£ ; 3 q = w© = =9 =
Slel&|5)a g | < £ g1e|l £
5| Q > | 250 : 7] 5
8 S|F|a| el s0 | & 5 a o %
21 [ Strong to moderately Discontinuities are smooth lQ
I 1 streng, thin fo medium and planar and clay
| T bedded, dark grey to smeared. Dips are a
I black, fine grained sub-10°. {continued) ‘Q
i ARGILLACEQUS %
LIMESTONE. Freshto N
slightly and locally N
moderately weathered. 2'
Pyrite dispersed
throughout. Local 8
i calcite veining. N
I I (continued) N
1 g
T
i * %
3
)
N
[ |21.5 a
| \
h | ¢
>
' N
R
—L .[ I{ 2
L 21.87 N
Moderately strong to Discontinuities are smooth a
- moderately weak, thinly and planar, and clay
bedded to laminated, smeared throughout. Dips N
black, calcareous are sub-10° with hairline 2
SHALE. Fresh to and insipient clay smeared
slightty and locally fractures throughout. %
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date 5-'0'8" CDasm"g D\}'ﬁg&}" ( Comments
INSTALLATION DETAILS
Date [ Tip Depth] RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 26,50 | 3250 50mm SP




REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 23 of 33
CO-ORDINATES( _ ) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -80 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A_ Mahony
= = _ |
EIE 3 ’
£| £ 2 ®
S a B = P
3l g Fracture g 2 3
| o Spacing 5 Description P Discontinuities © L]
sl g|e|g(R] (mm 2| 3 g s|&] 2
IR AR £ gle] &
—_ U O O o v | )
88| v el S s | &)z s © | & &
22 moderately weathered. Discontinuities are smooth
Pyrite dispersed. and planar, and clay N
incipient fractures smeared throughout. Dips K
common. are sub-10° with hairline
| Moderately strong to and insipient clay smeared b
— moderately weak, thinly fractures throughout. N
bedded to laminated, {continued)
100 ©0 | € black, calcareous 2
SHALE. Freshto
slightly and locally >
I moderately weathered. N
Pyrite dispersed. >
Incipient fractures K
common. {confinued)
{
22 80 2
00| 0 0 a
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [I)-I i CDasing De atthe;o Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP

IGSL RC NEWLOG 1M PER PG 13896.GPJ IGSL.GDT 11/11/08
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| REPORT NUMBER
T |
il GEOTECHNICAL CORE LOG RECORD
@Sy 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO8
SHEET Sheet 24 of 33
CO-ORDINATES( _ ) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE T |
=l & j: A2
= B ) £ -
3l 8 Fracture w | B 3
o| Spacing g Description ~ Discontinuities o g
S| 3| 2|8 |& {mm) S E 5| & Z
€S| a gl g £ | 8 Z
Elsg|lu o g 250 2 2 5 5| & oy
olo|F ||| . 312 o] | & 77
23 Maderately strong fo Discontinuities are smooth N
moderately weak, thinly and planar, and clay N
bedded to laminated, smeared throughout. Dips a
black, calcareous are sub-10° with hairline N
SHALE. Freshto and insipient clay smeared )
2310 sfightly and locally fractures throughout. N
moderately weathered. (continued) S
Pyrite dispersed. N
Incipient fractures
common. (confinued) | 2
| |
| 2
| N
y
N
Y
X
N
N
>
N
|
23.46 | %
Strong to very sirong, Discontinuities are smooth i
thin to mediurm bedded, and planar. Dips are %
grey to dark grey, fine sub-10° with local sub-70° |
grained SILICEQUS calcite fracture. N
LIMESTONE. Freshto N
slightly and locally
moderately weathered. 2
Pyrite dispersed
throughout. Local W
calcite veining. N
N
| :
| N
|
¢
3
N
100 ( 57 | 50 e
5
N
REMARKS INSTALLATION REMARKS

Hand dug inspection pitto 1.2m.

INSTALLATION DETAILS
Date Tip Depth| RZ Top [RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 26.50 | 3250 50mm SP

Depth ) Depth

Headworks.
GROUNDWATER DETAILS
Date Hole [ Casing | De attheﬁo Comments
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IGSL RC NEWLOG 1M PER PG 13686 GPJ IGSL.GDT 11/11/08

ol GEOTECHNICAL CORE LOG RECORD 13696
1BSL |
|
CONTRACT  Dublin Cenfral Development - Draft DRILLHOLE NO RC08
SHEET Sheet 25 of 33
CO-ORDINATES( ) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/06/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
gl = =
= §, E 7}
s £ £ T
g & . 2 z N
8 8 racture @ o ) o a S
© [ Spacing & Description —_ Discentinuities © 3]
QL o ] [ >
of 3| &R | & {mm) o | @ E 5| &
= & N M O 2 B = [« % =
JAEIEE 5| s =8| =
s O 4 250 c ©
88 |||l B s | &3 8 il %
24 Strong to very strong, Discontfnuities are smooth
thin fo medium bedded, and pianar. Dips are
grey to dark grey, fine sub-10° with local sub-70° a
grained SILICEOUS calcite fracture.
| LIMESTONE. Fresh io {contintied) a
slightly and locally
moderately weathered. N
Pyrite dispersed ¢
throughout. Local
calcite veining. >
i (continued) ¢
3
: :
r %
Moderately strong to Discontinuities are smooth §
i moderately weak, thinly and planar and locally clay
— bedded to laminated, smeared. Dips are
black, calcareocus sub-10° with hairline 2
SHALE. Freshto fractures.
slightly and locally N
- moderately weathered. Discontinuities are smooth \
Pyrite dispersed. and planar and clay
Incipient fractures smeared. Dips are 2
common. sub-10° with sub vertical
Strong to moderately fractures.
- baeo strong, thin to medium 2
bedded, dark grey to
black, fine grained .
ARGILLACEOUS \
LIMESTONE. Fresh to
w0l 0| o slightly and locally a
maoderately weathered.
Pyrite dispersed g
throughout. Local
calcite veining. 3
L | I
f24.80 Moderately strong to Discontinuities are smooth
| moderately wealk, thinly and planar and clay a
bedded to laminated, smeared. Dips are
black, calcareous sub-10°.
i SHALE. Freshto 2
slightly and locally
maderately weathered. 2
Pyrite dispersed.
Incipient fractures
common.
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date CDasTr? De 31{18;0 Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 26.50 | 32.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

i 13696
|
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO8
SHEET Sheet 26 of 33
CO-ORDINATES{ _) GROUND LEVEL (m) DATE STARTED  13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Deveiopments Ltd. | INCLINATION 2l DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE | ]
= o w
55 s 3 .
3 8 Fracture 0 o . o A 2
o| Spacing s Description — Discontinuities o e
AR (mm) o | B 3 8 . rd
gl o €| |0 5| 2 é T2 y
s|lo|lv|d 250 b - | &
8|S|F|o & wo | &) 8 8 o | & %
25 Moderately strong to Discontinuifies are smooth
moderately weak, thinly and planar and clay $
bedded to laminated, smeared. Dips are N
black, calcareous sub-10°. (continued) N
| SHALE. Freshto | Y
slightly and locally N
moderately weathered. | )
—— Pyrite dispersed. &
Incipient fractures | N
X tinved :
| common. (continued) |25.21 I %
| Strong to moderately [ Discontinuities are smooth 3
I ] strong, thin to medium | and planar and clay 2
I bedded, dark grey to | smeared. Dips are N
| I black, fine grained sub-10°. §
I ARGILLACEQUS N
| i i LIMESTONE. Freshto N
- slightly and locally Z
T moderately weathered. N
I Pyrite dispersed N
I throughout. Local 2
I calcite veining.
|
= ¢
T 1 N
_ I ¥
! \
I
100 75 | 45 [ I %
] N
L [
1 {
. >
- 65 s
| [
- _ 2572 N
- Strong to very strong, Discontinuities are smooth %
b thin to medium bedded, and planar and clay N
"-:I grey to dark grey, fine smeared. Dips are N
i [ grained SILICEOUS sub-10°, 2
LIMESTONE. Fresh to ’Q
I slightly and locally g
I ] moderately weathered.
T Pyrite dispersed N
T throughout. Local 2
I I calcite veining. N
| ] 2
I N
] N
= Y
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [ DH;;; %asml 9 | D\‘?\f’atlgo Comments
INSTALLATION DETAILS |
Date Tip Depth| RZ Top |RZ Base Type [
140908 | 1300 | 600 | 13.00 50mm SP '
14-09-08 32.50 26.50 32.50 50mm SP |




IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

| REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD
13696
1 {
CONTRACT  Dublin Central Development - Draft DRH.LHOLE NO RC08
SHEET Sheet 27 of 33
CO-ORDINATES( _) | GrounD LEVEL (m) DATE STARTED  13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Lid. INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE ;) s
= = © E=
3| § z § )
2l e Fracture " & g
| a p g - . - =
ol = Spacing 5 Description — Discontinuities - o g
HEIRAERIES {rnm) S E | s | &
E=g i o A H D c o] - =] [=3 E
Sl o | & g G o | = el E =
8l © } 250 = [] [+
8 8|¢ el 0 w0 | &3 g o | @ *
26 [ Discontinuities are smooth
T 1 and planar and clay )
T smeared. Dips are &
) sub-10°. (conlinued)
- T l 26.11 e
Moderately strong to Discontinuities are smooth
——| moderately weak, thinly to slightly rough and e {
bedded to laminated, planar. Dips are sub-10°.
black, calcareous
F SHALE. Fresh to e
slightly and localty
moderately weathered. 2
Pyrite dispersed.
Incipient fractures %
6 20 — common, 26.32
Strong to moderately Discontinuities are smooth 2
strong, thin to medium and planar and slightly clay N
bedded, dark grey to smeared. Dips are
| black, fine grained sub-10° with iron oxide 2
ARGILLACEOUS stained sub-vertical
LIMESTONE. Fresh to fracture. )
00| 30| O slightly and locally X
moderately weathered.
| Pyrite dispersed 2
throughout. Local gt
calcite veining.
| [26.6
’ |
| ({
I
i I
I
|
|
LT
T T
|
|
I
| o
L
1 -
i I
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Denth Denth ater Comments -
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-00-08 | 32.50 26.50 | 32.50 50mm SP




1GSL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 28 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED  13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
EE )
£l = 3 2
8 & & 3 3
8 2 Fracture ® » . o 2 5
ol = Spacing g Description — Discontinuities o g
HEIEIERES (mm) 5 5 5| &
L ¥ B - : ° [ = Q =
5 o|Xlx|B 51 ¢ ;g ] s =
s|lojo|C 250 o E 2| =
8| S|F|a |t 5o |58 a w | & @
27 | I Strong to moderately Disconfinuities are smooth S
I strong, thin to medium and planar and slightly clay AT
T bedded, dark grey to smeared. Dips are .
[ black, fine grained sub-10° with iron oxide =y
L | ARGILLACEOUS stained sub-vertical
) LIMESTONE. Fresh fo fracture. (continued)
~—|—L slightly and locally
I moderalely weathered.
| Pyrite dispersed
] throughout. Local
r I calcite veining.
I I {continued)
I
| J_] ;
- 00| &1 7 [ |
[
I
! T
i I [ ||
[ |
] [
|
- r
I I 27.52
Moderately strong to Discontinuities are smooth |
moderately weak, thinly and planar and clay
bedded to laminated, smeared. Dips are
black, calcareous sub-10°.
SHALE. Freshto
slightly and locally
moderately weathered.
Pyrite dispersed.
Incipient fractures
common.
———
|
|
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks,
GROUNDWATER DETAILS
Date [!;ble 2 Ccasinlg De ;Pe:(’ Comments
INSTALLATION DETAILS
Date | Tip Pepth| RZ Top |RZ Base Type
14-05-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 2650 | 32.50 50mm SP




IGSL RC NEWLOG 1M PER PG 13686.GPJ IGSL.GDT 11/11/08

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 20 of 33
CO-ORDINATES{ _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mm)} 102 DATE COMPLETED 14/08/2008
CLIENT Dublin Centrat Developments Ltd. | INCLINATION -80 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Ge! | LOGGED BY A. Mahony
1
= | =
£l = 2 E] =
a § Fracture f;’ 8 E
v| = ‘ Spacing 5 Description —~ Discontinuities o B
- AR {mm} o | E 5| &g
K= s : 3 g 2= Q. =
gl 0| x x| 0O 5| £ S g |2 g
Blo|lo|d] 250 oI oy [ o]
8|S |F e &) s0 | &) 3 3 u| & 7
28[280 Meoderately strong fo Discontinuities are smooth
moderately weak, thinly and planar and clay
bedded to laminated, smeared. Dips are
black, calcareous sub-10°, (continued)
L SHALE. Fresh to
slightly and locally
moderately weathered.
Pyrite dispersed.
| Incipient fractures |
common. (continued)
L [+00| 58 | 0 |
28 .40 2842
| Strong to very strong, Discontinuities are smooth
thin to medium bedded, and planar. Dips are
grey to dark grey, fine sub-10°.
& grained SILICEQUS
LIMESTONE. Fresh to
slightly and locally [
moderately weatherad.
Pyrite dispersed
| throughout.
|
|
j* |
100 | 83 | 6%
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth Deoth ater Comments
(
INSTALLATION DETAILS
Date | Tip Depth] RZ Top |RZ Base§ Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 28.50 | 3250 | S50mmSP




IGSL. RC NEWLOG 1M PER PG 13696.GPJ IGSL GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC08
SHEET Sheet 30 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION 80 DRILLED BY Millenniurm
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
ElE g
£l £ B 2
o = wn - o~
z §' Fracture g l 2 A
o| = Spacing 5 Description . Discontinuities o B
RIS R ol 5 E s| 2| 32
; ; & = <
HEHE. £ A
alS|F| gl LK a | | & &
2 I Discontinuities are smooth |
l ] and planar. Dips are |
| I sub-10°. (continued)
|
I |
L I r
I
i |
- 129.17
Moderately strong to Discontinuities are smooth
I moderately weak, thinly and planar and clay
— bedded to laminated, smeared. Dips are
black, calcareous sub-10°.
SHALE. Fresh to ‘29 -
T slighfly and locally : Di Gt ih
- moderately weathered, || uzco:'l inui use(‘.:I arle SMoo
| Pyrite dispersed. | SnC RAnan ang cay
Incipient fractures smeared. Dips are
] \common. sub-10°, |
T Strong to very strong, |
L I thin to medium bedded,
) grey to dark grey, fine
I grained SILICECUS
I LIMESTONE. Freshto [29.46] _
. slightly and locally Discontinuities are smooth |
moderately weathered. to slightly rough.and clay
rite disperse smeared. Non-intact. |
29.50 Pyrite dispersed / d. Non-intact
throughout. /|
| Strong to moderately
strong, thin to medium [
bedded, dark grey to
black, fine grained
ARGILLACEOUS Fr———————————
| LIMESTONE. Fresh to DISCOT_“II"IUET!QS are smooth I
T slightly and locally and slightly undlilose.
i - moderately weathered. | DigSjare subglo™.
I Pyrite dispersed ‘
| : throughout.
I I
| 29.79
i 00| 27 | 27 | Strong to very strong, Discontinuities are smooth
I thin to medium bedded, and planar. Dips are
I grey to dark grey, fine sub-10° with undulose
il | grained SILICEOUS sub-vertical fracture.
] LIMESTONE. Fresh to
- I slightly and locally
i 1] moderately weathered.
| T Pyrite dispersed
| ) throughout.
| ,_T_J...
REMARKS INSTALLATION REMARKS
Hand dug inspection pitto 1.2m. Headworks.
— e
GROUNDWATER DETAILS
Hole Casing | Depth to
Date Depth Depth | Water Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top [RZ Base Type
14-09-08 | 13.00 6.00 13.00 50rom SP
14-08-08 | 32.50 26.50 | 3250 50mm SP |




IGSL RC NEWLOG 1M PER PG 13696.GPJ I1GSLLGDT 11/11/68

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
- SHEET Sheet 31 of 33
CO-ORDINATES( _} GROUND LEVEL (m) DATE STARTED  13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE ]
£| £ - %
g5 e 2 T
8 3 Fractyre o o ) o a 3
ol Spacing 8 Description —_ Discontinuities » T
FEIRIEAES (mm) g E | 5| 2 2
€5 ¢l 9 5| & b= 5| € <
2§ ololo 250 o| 2 g | 8§ N
Alo|kF|w | g|° T5 S0 g a i @
30 T I T Strong to very strong, Discontinuities are smooth g
r thin to medium bedded, and planar. Dips are H
- I grey to dark grey, fine sub-10° with undulose .0
T grained SILICEOUS sub-vertical fracture. =
| | LIMESTONE. Fresh io {continued) =k
3040 slightly and locally =
moderately weathered, =
Pyrite dispersed =
throughout. (continued) m
30.26 H
r Moderately strong to Discontinuities are smooth =
= maderately weak, thinly and ptanar with local clay T
bedded to laminated, gravel infill (30.32-30.34m, =
black, calcareous 30.47-30.48m). Dips are H
SHALE. Freshto sub-10°. =
slightly and locally =
| moderately weathered. .
Pyrite dispersed. =
| Incipient fractures B
| common. -3
= =
- 30.51 -
Strong to moderately Discontinuities are smooth m §
100! 76 strong, thin to medium and planar, slightly clay -
bedded, dark grey to smeared. Dips are =
black, fine grained sub-10°. =
F ARGILLACEOUS -
LIMESTONE. Fresh to =
slightly and localiy =
moderately weathered. =
Pyrite dispersed =
| throughout. Local 5
calcite veining. H-
| H
| e
‘ 30.95 §
REMARKS ' INSTALLATION REMARKS B
Hand dug inspection pit to 1.2m. Headworks
GROUNDWATER DETAILS
Date [')-I oig CDasing De atthelt'o Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top | RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 2650 | 3280 50mm SP




IGSL RC NEWLOG 1M PER PG 13896.GPJ IGSL.GDT 11/11/08

e
LGISHN

GEOTECHNICAL CORE LOG RECORD

| REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

| DRILLHOLE NO

SHEET

CO-ORDINATES{ _)

CLIENT
ENGINEER

Dublin Central Developments Lid.
AGL Consulting Engineers

GROUND LEVEL (m)
CORE DIAMETER (mm)
INCLINATION

| FLUSH

102
-90
Polymer Gel

RCO08

Sheet 32 of 33

DATE STARTED
DATE COMPLETED

13/09/2008
14/09/2008

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Downhole Depth (m)

R.Q.D.%

T.C.R.%
S.CR%

o ‘Core Run Depth (m)

K]

(5]
=

100117 | 0

31.70 1

Fracture
Spacing
{mmy}

250

500

Legend

Mor-intact zones (shaded)

Description

Depth (m)

Discontinuities

Elevation

SPT (N Value)

|

| black, fine grained

Strong to very strong,

thin to medium bedded,
grey to dark grey, fine '
grained SILICEOUS |
LIMESTONE. Freshto |
slightly and locally [
moderately weathered. l
\Pyrite dispersed
throughout. (continued) |

=
o
]

31.19

Discontinuities are smooth
to slightly rough and clay
smeared. Non-intact.

Strong to moderately
strong, thin to medium
bedded, dark grey to /

\ ARGILLACEOUS |
LIMESTONE. Freshto |
slightfy and locally [
moderately weathered.
Pyrite dispersed |
hroughout.

Strong to very strong,
thin to medium bedded,

31.4

Discontinuities are smooth
and planar. Dips are
sub-10° with undulose
sub-vertical calcite vein
fracture.

I
J
grey to dark grey, fine
grained SILICEOUS /
LIMESTONE. Fresh to

I| slightly and locally I'I

| moderately weathered. ‘

\Pyrite dispersed |

{throughout. |
Strong to moderately
strong, thin to medium
bedded, dark grey to
black, fine grained
ARGILLACEQUS
LIMESTONE. Fresh to
slightly and locally
moderately weathered.

31.72

Discontinuities are smooth
and planar. Dips are
sub-10° with undulose
sub-vertical calcite vein
fracture,

Pyrite dispersed
throughout. Local

\calcite veining.
Strong to very strong,
thin to medium bedded,
grey to dark grey, fine
grained SILICEOUS
LIMESTONE. Fresh to
slightly and locally
moderately weathered.
Pyrite dispersed
throughout. Lacal
calcite veining.

31.99

'+ Standpipe Details

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole
Depth

Casing

Depth

Depth to
ater

Comments

INSTALLATION DETAILS

Date Tip Depth

RZ Top

RZ Base

Type

14-08-08 | 13.00
14-09-08 | 32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/11/08

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC08
SHEET Sheet 33 of 33
CO-ORDINATES{ _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mm} 102 DATE COMPLETED 14/09/2008
CLIENT Dubiin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
= ~ il
~.E.-} E, E ]
£ £ 3 s
8| § Fracture @ 2 g
m| = Spacing 5 Description - Discontinuities © g
HEIEAEIE: (mm) 5| @ 1] S| g Z
HHREE 5| ¢ £ glg =
= Y y T o
8l3|2|G |2 = w | &5 L3 2l & 5
32 l Strong to moderately Discontinuities are smooth i
J_] strong, thin to medium and planar. Dips are .
T bedded, dark grey to sub-10°. {confinued) =
T black, fine grained fm
I ARGILLACEOUS -
[ 1004 80 {420 : LIMESTONE. Freshto (o2l | =
T slightly and locally | Discontinuities are smooth (=
| moderately weathered. and planar. Dips are H
I Pyrite dispersed sub-_10 V\:’llh sub-vertical H
T throughout. Local calcite vein fracture. [ .H.
] \calcite Veling Pyrite lense 32.34m =
T (continued)
T Strong to very strong,
I thin to medium bedded,
I T grey to dark grey, fine
i - grained SILICECUS
T LIMESTONE. Fresh to
T slightly and locally 32.35
| moderately weathered. Discontinuities are smooth
I [ Pyrite dispersed and planar. Dips are
r I throughout. Local sub-10°.
[ calcite veining.
| Strong to moderately
I strong, thin to medium
I [ bedded, dark grey to 32 50
F |z sg black, fine grained :
’ ARGILLACECUS
LIMESTONE. Freshto
slightly and locally
moderately weathered.
L Pyrite dispersed
throughout. Local
Icite veining
End of Corehole at 32.5
{m)
|
|
[
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date tl)-lole ER? De e}PeEo Comments
INSTALLATION DETAILS
Date Tip Depth] RZ Top |RZ Base Type
14-09-08 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 2650 | 32,50 50mm SP




IGSL RC NEWLOG 2M PER PG 13696.GPJ IGSL.GDT 28/11/08

k REPORT NUMBER
-k
LYy GEOTECHNICAL CORE LOG RECORD 13696
&Sl
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 1 0f 15
CO-ORDINATES(_) GROUND LEVEL (m} DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
CLIENT Dublin Central Developments Ltd | INCLINATION 90 DRILLED BY Mllendaoms
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel |LOGGED BY A. Mahony
- i} 3 z
2l e Fracture o 2 &
= Spacing 4 Descripti . - =
ol = ] ription _ Discontinuities © £
Sl 3l || {mm) o | 3 E § | &
ol : : 9 g = a =z
El o & x| o S| = £ e | B =
5lw|l0|d o| £
813|882, A |32 3 208 5
0 SYMMETRIX OPEN
HOLE DRILLING: >
3 Observed by driller as &
returns of fill (concrete,
| brick, black/brown clay % %
X
| 1.20 % %
Fe] SYMMETRIX OPEN
b= HOLE DRILLING: ]
I Chserved by driller as ‘Q
}96 retums of clayey > >
L gravelly cobbles
o) K
o] %
L Q K
)@_C NS
O >
- DT K
e > D
_ P 4 1
e
D¢ 4
5 d SES
€ro R
REMARKS INSTALLATION REMARKS
18/11/08- &34hrs Unload sludge tanks, load & erect fencing, dig
inspection pit (widened due to pipe) and move equipment onto
location.
GROUNDWATER DETAILS
Date I:|>-| A2 _%_a:éﬁ; D9 a‘{’eff’ Comments

INSTALLATION DETAILS

Date | Tip Depthl RZ Top |RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20.00 25.00 50mm SP




IGSL RC NEWLCG 2M PER PG 13696.GPJ IGSL.GDT 28/11/08

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 1
3696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
—_— SHEET Sheet 2 of 15
CO-ORDINATES( _} GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
- INCLINATION -80 Ml 2008
CLIENT Dublin Centrat Developments Ltd DRILLED BY illennium
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
ElE H a
£l £ [ 2 ®
[=% | & N —_
& § Fracture g | 2 g
ol = Spacing & Description - | Discontinuities c @ K
__8 S| |2 R® {mm) - : E 2 % =
AL R 5 5|8 E
Zlglolu|C 250 2| £ 2| &
S| S|F|a |l 500 S 2 a w | & &
2 o SYMMETRIX OPEN
ib:é HOLE DRILLING: § N
+ [ Observed by driller as Q
| Q‘_ returns of clayey NEN
| | 3O_g gravelly cobbles % %
[ ‘ 5 o_@ (continued) N
, 0] 2 R
b 4§ NN
_ | & > %
dox SIS
| N 2.50 % %
\ —T—_l SYMMETRIX OPEN Ny N=4
| L5 HOLE DRILLING: (20,5,1,1,
H [ g Observed by driller as t, 1)
[ -0 —] returns of graveliy clay '& N
L il < %
-l S;, %
B D
B
5 = R
L D %
- o g
-
= B
-
0 _T_‘ < <
- X %
= N
. [ &
L | |57 %
] -3
I e ¢
[ ] - is\> |
r B § § |
| | = |
ll- ! o é & I
|| 5 D
[ REMARKS INSTALLATION REMARKS |
| 18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig |
inspection pit {widened due to pipe} and move equipment onto l
location, 1
GROUNDWATER DETAILS
Date [l)-iole! CEasinIg De atgﬁo Comments

INSTALLATION DETAILS

Date Tip Depth| RZ Top |RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20.00 | 25.00 50mm SP




IG3L RC NEWLQG 2M PER PG 13696.GPJ IGSL.GDT 28/11/08

A REPORT NUMBER
k-
g GEOTECHNICAL CORE LOG RECORD 13696
B8l
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 3of 15
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
CLIENT Dublin Central Developments Ltd | INCLINATION -90 DRILLED BY Millenraum
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
EE g .
=B 1 3 -
Ll e Fracture s 8 2
O Spad] 2 - ) - a =
o| pacing 5 Description — Discontinuities @ g
o S|l |R (mm) B £ 5| &
£l g 5 £ & = a =
Sle |25 5| € £ g |2 =
c|lo 4 260 S I
g 8lE|a|] s0 | &) 8 & L& 7
4 i SYMMETRIX CPEN N=22
w_—g HOLE DRILLING: > (1,12,8,6
r i Observed by driller as ~< 1,7
|5 retumns of gravelly clay
| =] (confinued) % %
o ] >
ot % %
ey
_ B D D
: =
| -
B
s -
|5~
L =
e
[ ==
REMARKS INSTALLATION REMARKS
18/11/08- 6%4hrs Unload sludge tanks, lcad & erect fencing, dig
inspection pit (widened due to pipe) and move equipment onto
location.
GROUNDWATER DETAILS
Date DH e CDasmg De ;g;o Comments
INSTALLATION DETAILS
Date | Tip Depthl RZ Top | RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20.00 25.00 50mm SP




IGSL RC NEWLOG 2M PER PG 13696.CGFJ IGSL GDT 28/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT Dublin Central Development - Draft DRILLHOLE NO RC16
| SHEET Sheet 4 0i 15
CO-ORDINATES{ _} GROUND LEVEL {m) DATE STARTED 18/11/2008
CORE DIAMETER {mm} 102 DATE COMPLETED
i INCLINATION 90 finL 008
CLIENT Dublin Central Devetopments Lid DRILLED BY illennium
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
ElE ]
~ T w
£ = 2 ®
[=3 0 - —
2 g Fracture 2 2 i
o = Spacing & Description _ Digcontinuities c © g
S| 5|2 {mm) o & E 5|2 Z
gl G|efe|a 5| & s |2 =
5|lo|v|Q 250 @ | £ o | s
8 3|ec|e|ai® 500 o 3 | @ &
[ |-o—] SYMMETRIX OPEN
g HOLE DRILLING:
F ] Observed by driller as
e returms of gravelly clay
R — (continued)
B ="
' — -3_:E-Z_:
I - N=i
-] ‘.j: o
1 — =
i |
| o G=
-5 — L H| N=at
157 et (1,2,2, 4,
- |— - 15, 20)
B =
B g
i -5 H=H
_ e E
o g=a
E R=8
— =
[— o=ty
Ex ':.E g
L R: —
- -
i 1= =
__ .- E --
I =
REMARKS INSTALLATION REMARKS
181 1/08- 8%hrs Unload sludge tanks, load & erect fencing, dig
inspection pit (widened due 1o pipe) and move equipment onte
location.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth | Depth ter . | Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top | RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 25.00 20.00 25.00 50mm SP




IGSL RC NEWLOG 2M PER PG 13696.GPJ IGSL.GDT 26/11/08

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 5 of 15
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED  18/11/2008
CORE DIAMETER {mm) 102 DATE COMPLETED
i INCLINATION 90 Il 200s
CLIENT Dublin Central Developments Ltd DRILLED BY illennium
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
= =
2 = k3 = —_
§ §' Fracture ' 2 2
o = Spacing 5 Description _ Discontinuities c © g
sl 2| & ® |8 {mm) o |3 E s | & =
HHEIEE 5|2 £ gl g £
8182 @zl 0. | ¥ 3 S8 B
8 =T —] SYMMETRIX OPEN
M HOLE DRILLING:
r - — Observed by driller as
e retumns of gravelly clay
L - - {continued)
=
i ‘: [l
|5 ]
I —
L e
— N =46
L (2,4, 8,10,
r e 12, 16)
]
I |- 1
i iy
-
B
e -
|5 ]
: -
!
I (== 1
=
E - 10.00
REMARKS INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, gig
inspeciion pit (widened due to pipe) and move equipment onto
location.
GROUNDWATER DETAILS
Date ;D'e CEESi"g e ;&ﬁ” Comments
INSTALLATION DETAILS
Date Tip Depthy RZ Top | RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 2500 | 20.00 | 25.00 50mm SP




REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
! SHEET Sheet 6 of 15
CO-ORDINATES{ _) GROUND LEVEL {m} DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
i INCLINATION -90 L2008
GUENT Cublin Central Developments Ltd DRILLED BY illennium
ENGINEER AGL ConsultingLtd |FLUSH Polymer Gel | LOGGED BY A. Mahony
gzl || g
=i = »
8| | s 2l 3
2 2 | Fracture 2 3 5
| o = Spacing 5 Description — Discontinuities @ g
| B 3|2 =8 {mm) = E . a
£ ¥ : : : z 5 = o =
§ o | K 5 g G|t '-E_ @ - g
c|l 0| |C| 250 P o]
SHE I 1R g S1E2 5
10/1000 ’ Clayey GRAVEL N =50
(rounded and coarse). (2,3,3. 11,
L | 17, 19)
L 10.20
‘ 1 % © Dark brown, firm, sandy
gravelly CLAY. Gravel
r ‘ is rounded and medium
grained.
I 1040
] 10.85
| Wi Dark brown, slightly
[ BT gravelly {fine) SAND
.l {medium 1o fine)
Fs e
o
) 11.10
Dark brown, firm to stiff,
o) 010 | slightly sandy, gravelly
| CLAY. Gravelis fine to
medium, sub-angular to
sub-rounded.
| 1
|
. |
= |
N ' 11.90
8r oo 1 ]
w
g | | | | |
5_ REMARKS INSTALLATION REMARKS
= | 18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
2| inspection pit (widened due 1o pipe) and move equipmeni onto
(‘; location,
N | GROUNDWATER DETAILS
wi I -
w Hole Casing | Depthto
z Date Dept ater | Comments
o |
<1 I
% INSTALLATION DETAILS
; Date | Tip Depth] RZ Top [RZ Base]| Type
4 191108 | 8.00 450 | 8.00 50mm SP
o| 19-11-08 | 25.00 20.00 | 25.00 50mm SP




IGSL RC NEWLOG 2M PER PG 13696.GPJ IGSL.GDT 28/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Drait DRILLHOLE NO RC16
— SHEET Sheet 7 of 16
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER {mm)} 102 DATE COMPLETED
1 Jr
CLIENT Dublin Central Developments Lid | INCLINATION 90 DRILLED BY Mooy
ENGINEER AGL Consulting L.td FLUSH Polymer Gel | LOGGED BY A. Mahony
Ee k: »
= - © —
7§ s & —
&l & Fracture a & 4
(&) : 2 .. ; - (=] =
ol = Spacing 5 Description —_ Discontinuities o | o
FERIEIEIE: {mm) o | 3 E gElg| 2
£l e x|« g & |t £ - -
sl < 250 2| ¢ o 5]
al8|r|w|gle 7 o | 5 a o | @ &
12 o] Dark brown, fim to stiff,
- slightly sandy, gravelly
F w0l 0| o0 CLAY with occasional
cabbles. Gravelis fine
| 1o coarse, sub-angular
to sub-rounded. L.oss of
recovery 0.2m.
- hoag — (continued}
|
I Pl 12.60
Very clayey
(brown/black) gravelly
I cobbles of argillacecus
LIMESTONE (probable
| moderate to highly
—] weathered bedrock).
1 ! = 13.03|
= Moderately strang to Discontinuities are smooth
L 00| 41 | 9 — moderately weak, thinly and planar. Clay smeared
] bedded to laminated, | and sfightly iron oxide
black, calcareous stained (13.51m-13.7m}
i SHALE. Fresh to Dips are sub-10°.
slightly weathered with
L incipient fractures.
| o 13.70
Strong to locally Discontinuities are smooth
moderately strong, thin to slightly rough and
F to medium bedded, grey planar. Iron oxide stained
to dark grey, fine 13.7m-13.9m. Heavily
| grained SILICECUS ciay smeared
13.9¢ LIMESTONE. Fresh to 13.9m-14.02m. Dips are
slightly weathered. sub-10°.
REMARKS INSTALLATION REMARKS

18/11/08- 6%hrs Unload sludge tanks, foad & erect fencing, dig
inspection pit (widened due 1o pipe) and move equipment onto

location.
GROUNDWATER DETAILS
Date : ﬁg&_m De a‘{:‘;" Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 2000 | 25.00 50mm SP ‘ |




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT Dublin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 8 of 15
CO-ORDINATES{_} GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER {mmj} 102 DATE COMPLETED
| : 0 | NcLINATION -90 fLrzu8
CLIENT Dublin Central Developments Ltd DRILLED BY illennium
| ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
= i [ =
EE | 3 o
£l 5 ‘ £ =
(=1 KA - —
2 § Fracture g & E:
ol = | Spacing 5 Description _ Discontinuities c @ £
IR {mm) ol & 1= s | & z
S Tl | g g 2 £ g | T it
Slolu|d & £ g 5| &
HHEEIEI R E1E g Slal b
4 1 I
! — Moderately strong to e Non-Intact.
| maderately weak, thinly Discontinuities are smooth
bedded to laminated, and planar and heavily clay
black, calcareous smeared. Dips are sub-10°
F SHALE. Fresh to with variable fractures,
slightly weathered with 14.28
| incipient fractures. - - ——
- L 3 Discontinuiies are smooth
| thi to meri becaed and planafDips 2t
T ’ sub-10°,
3 — grey to dark grey, fine
T grained SILICEQUS 14.48
r LIESTOIE_Freshe Discontinuities are smooth
Moderately strong to and planar. Clay smeared
—— moderately weak, thinly 14.48m-14.71m. Dips are
I —— hedded to laminated, sub-10°.
100| 43 | 29 black, calcareous
L — SHALE. Fresh
| 14.90
L. Strong to moderately Discontinuities are smeoth
- strong, thin to medium and planar. Clay smeared
18 I bedded, dark grey, fine |15.01] 15.01m. Dips are
’ L grained sub-10°.
T.. '\ ARGILLACEOUS Discontinuities are smooth
T LIMESTONE. Fresh to fo slightly rough and
| '||Iocally slightly planar. Dips are sub-10°,
L I 1 \weathered.
T Strong, thin fo medium
<L : 15.28
3 gfgfefﬁ] é’r;ii:?egam Discontinuities are smooth
I SILICEOUS and plenar. Dips are
15.40f LIMESTONE. Freshic :
| slightly weathered.
{Pyrite lense 15.25m.
' Moderately strong to
‘ — moderately weak, thinly
bedded to laminated,
| ‘ | black, calcareous
| —] SHALE. Fresh. Pyrite
lense 15.36m.
2
=10 ' 15.84
: [ [ Discontinuities are smooth
at [ B and planar. Dips are
a | I sub-10°,
Q | I
g REMARKS INSTALLATION REMARKS
< | 18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
3| inspection pit (widened due to pipe) and move equipment onto
; location. :
g GROUNDWATER DETAILS
hit -
u Hole Casing | Depth to
= Date Depth Depth aier | Comments
©
2 1
3| INSTALLATION DETAILS
5[__Date | Tip Depth| RZ Top |RZ Base Type l
| 19-11-08 8.00 4.50 8.00 50mm SP
@| 19-14-08 | 2500 | 20.00 | 25.00 50mm SP |
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| REPORT NUMBER
GEOTECHNICAL CORE |LOG RECORD ‘ 13696
CONTRACT Dublin Central Development - Draft DRILLHOLE NO RC16
r — SHEET Sheet 9 of 15
CO-ORDINATES( _) GROUND LEVEL (m} DATE STARTED 18/11/2008
GCORE DIAMETER {mm) 102 DATE COMPLETED
- 191172008
CLIENT Dublin Central Developments Lid INCLINATION 90 DRILLED BY N‘ﬁfienrﬁum
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
T T mhde ool A
ElE g ‘
=1 | = ur
2E| | . & s -
gl 8 Fracture w & 2
ol = Spacing £ Description = Discontinuities @ g
gl = 8| (m o3 E 5| &
Fadlva : Q = [=3 =
c rloe| O | | 8 = T k] =
IR 250 & ¢ 3 g | & by
alo || o l° ey 5| s a W | & &%
| |
16 Strong io moderately Discontinuities are smooth
f strong, thin to medium and planar. Dips are
r 1 bedded, dark grey, fine | sub-10°. {continued)
T grained
| | ARGILLACEOUS
:EE LIMESTONE. Fresh to
 — locally slighthy
F E weathered, (confinued) |
| i |
. 1
_ CH ‘
_ o= |
o ‘ |
L amn | [
‘ |
17 :
T 170 |
| I |17.20 :
Strong to locally [ Discontinuities are smooth |
1 moderately strong, thin | to slightly rough and
F I to medium bedded, grey planar. Dips are sub-10°
to dark grey, fine | with sub-vertical calcite
| I grained SILICEQUS [ fracture throughout,
LIMESTONE with
| argillaceous zones.
I I Slightly weathered with
] sub-vertical calcite vein
L B throughout.
- |
- — ] 7 |
|
- 1
T
| |
[ T
= | .
REMARKS INSTALLATION REMARKS
18/11/08- 6%hws Unload sludge tanks, load & erect fencing, dig
inspection pit (widened due to pipe} and move equipment onto
location. e -
GROUNDWATER DETAILS
[ Hole | Casing | Depthio
. D& | Depth | Depth ater | Comments. -
INSTALLATION DETAILS |
Date | Tip Depth] RZ Top |RZ Base Type '
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20.00 25.00 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMEER

CONTRACT  Dublin Central Development - Draft DRILLHOQLE NGO RC16
SHEET Sheet 10 of 15
CO-ORDINATES{ _) GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER {mm) 102 DATE COMPLETED
in Central Develor | INCLINATION -90 TAT72008
CLIENT Dublin Centrat Developments Ltd | DRILLED BY illennium
ENGINEER AGL Consulting Lte | FLUSH Polymer Gel |LOGGED BY A. Mahony
[ T T
—_ | — | |
‘E’ ‘E | k] | @
L = | © =
al g | & b —
[&] & Fracture 2 s Ei
| @ = [ Spacing g Description —_ Discontinuities @ £
S S| 2| |t {mm} o | & £ 5| g
£ N A 9 a k= a =
Ele 2|2 O 5| < £ | g | 2 =
g Qlu 2 1 250 @ | £ [ 5
88|k a|e A7 sw | g5 8 | w | ® &
. ! |
18 - Strong to locally Discontinuities are smooth
- moderately strong, thin to slightly rough and
r to medium bedded, grey planar. Dips are sub-10°
to dark grey, fine with sub-vertical calcite
L grained SILICEOUS fracture throughout.
18.20 LIMESTONE with {continued)
| argillaceous zones.
k Slightly weathered with
| sub-vertical calcite vein
| | throughout. {continued)
[ |
S 100 | 100 | 91 [
| |
- |
L S |18.92|
Strong to moderately Discontinuities are smooth
! [ strong, thin to medium | and planar. Dips are
5(19.00 [ bedded, dark grey, fine sub-10° with sub-vertical
| grained fractures 19.14m-19.39m.
ARGILLACEOUS
LIMESTONE (slightly
L ' siliceous). Fresh to
locally slightly
weathered. Pyrite lense
. 19.39m,
|
+ | 100 43 | 33
19.68
Moderately strong to Discontinuities are smooth
moedarately weak, thinly and planar. Dips are
bedded to laminated, 19.80| sub-10°.
i black, calcareous | Discontinuities are smooth
| SHALE. Fresh to locally | io slightly rough and
I \ slightly weathered. [ planar. Dips are sub-10°.
Incipient fractures |
| | 1 common.
: REMARKS INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge tanks, boad & erect fencing, dig
inspection pit {widened due {o pipe) and move equipment onto
location.
GROUNDWATER DETAILS
| Hole Casing | Depthto
Date Comments
Depth Depth ater
INSTALLATION DETAILS
Date | Tip Depth| RZ Top | RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20.00 | 25.00 50mmSP |




IG3L RC NEWLOG 2M PER PG 13696.GPJ IGSL.GDT 28/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT Dublin Central Development - Draft DRILLHOLE NO RC16
. SHEET Sheet 11 of 15
CO-ORDINATES( _) | GROUND LEVEL {m) DATE STARTED  18/11/2008
| CORE DIAMETER {mm) 102 DATE COMPLETED
' 191172008
CLIENT Dublin Gentral Developments Ltd | INCLINATION -90 | DRILLED BY RBlloraar:
ENGINEER AGL Consuiting Lid | FLUSH Polymer Gel | LOGGED BY A. Mahony
Tl E =
= ‘;:E' 3 )
al & B 0 —
8l 2 Fracture P = 2
o| < Spacing 8 Description = Discontinuities @ £
3 Stelw | (vm 5 E 5| 2
AN P I e A B3 Q. =
c ¥ ol [~ = = o) o =
% g TRESERE-R 250 % E ‘g o 5 I E
= S I T I A L N B B - ot w | » 5
0 I Strong fo very strong, Discontinuities are smooth |
T | thin to medium bedded, to slightly rough and
3 l grey to dark grey, fine planar. Dips are sub-10°.
[ grained SILICEQUS {continued)
L i3 LIMESTONE, localty
- argillaceous zanes.
I Fresh. {continued)
I [
I
i A 20.41
Strong to moderately Discontinuities are smooth
streng, thin to medium and planar. Dips are
i 100 59 | 57 bedded, dark grey, fine sub-10° with sub-vertical
grained fractures 20.7m-20.88m.
L ARGILLACEOUS
LIMESTONE. Freshto
locally slightly
I weathered.

21

M l21.20

Strong to very strong,
thin to medium bedded,
arey to dark grey, fine
grained SILICEOUS
LIMESTONE. Fresh.
Pyrite lense 20.93 &

2088, |
Discontinuities are smooth
to slightly rough and

planar. Dips are sub-10°
with sub-vertical fracture
20.88m-20.97m,

21.14/

21.14m.
inﬂoderately strong to

moderately wealk, thinly
bedded, black,
calcareous SHALE.
Fresh to locally slightly
weathered with incipient

fractures.

Discontinuities are smooth
and planar. Black clay
infilled 21.2m-21.24m.
Dips are sub-10°,

21.42|

Strong to moderately
strong, thin to medium

Discontinuities are smooth
and planar. Dips are
sub-10° with sub-vertical

T ggggg’ dark grey, fine fractures 21,51-21.68m,
- | T 21.76m-21.92m and
 E—
- ARGILLACEOUS 22.45m-22.69m-clay
1 LIMESTONE. Freshto smeared.
L L locally slightly
. - weathered.
iy
L [T 1§
‘ - [ I .
REMARKS INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
inspection pit {widened duse to pipe) and move equipment onto
location.
GROUNDWATER DETAILS
i Hole | Casing | Depth o
Date Depth Depth ater | Comments
|
INSTALLATION DETAILS
Date Tip Depthy RZ Top |RZ Base Tvpe
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 | 20.00 | 25.00 S0mm SP |
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REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT Dublin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 12 of 15
| CO-ORDINATES( _) | GROUND LEVEL (m) DATE STARTED 16/11/2008
CORE DIAMETER {mm) 102 DATE COMPLETED
| cLE - INCLINATION -90 friI2008
CLIENT Dublin Centraf Devetopments Lid DRILLED BY iltennicm
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
= = =
ElE I g |
£l = | g
& & & o n
8 8 Fracture ] [a] 2
o| o | Spacing § Descripiion —_ Discontinuities c [} 3
B 2 R |®|F {mm) - | © E s | &
=| ¢ : : : & = (=% =
€ x x| 0 | E = T | 2 i
HEIEIEIE] 230 gy ol I oy 5| s 5
ol 0| F|w x° e Bl 9 w| o 7]
22 Strong to moderately | | Discontinuities are smooth =g
100 ( 55 strong, thin to medium | and planar. Dips are =
t bedded, dark grey, fine | sub-10° with sub-vertical A=y
grained fractures 21.51-21.68m, =
L ARGILLACEOUS 21.76m-21.92m and 5
| LIMESTONE. Fresh to 22.45m-22.69m-clay 3 Ei &
locally slightly smeared. (continued) . :1: 1
3 weathered. {continued) B a-j:
W=N
i A=
| R=h
B
I [22.70 g
Strong to very strong, Discontinuities are smooth e
thin to medium bedded, to slightly rough and g
grey to dark grey, fine planar. Dips are sub-10°.
grained SILICEQOUS =
I LIMESTONE. Fresh lo He
22.90 | locally slightly =
| weathered. E Iﬂ‘: ]
e A=
=
. 100 | 100 %
L :'. 3
=
23.50
23.50 Strong to moderately Discontinuities are smooth
strong, thin to medium and planar. Clay smeared
bedded, dark grey, fine 23.5m-23.58m. Dips are
grained sub-10°,
ARGILLACEQUS
LIMESTONE. Fresh io
locally slightly
- weathered. Pyrite lense |
23.95m. |
I |
23.99
REMARKS INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
inspection pit {widened due to pipe} and move equipment onto
| location.
| GROUNDWATER DETAILS
Hole Casing | Depth to
Date De D ater Comments
INSTALLATION DETAILS
Date | Tip Depth] RZ Top |RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20,00 | 25.00 50mm SP |
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{t"‘ REPORT NUMBER
S GEOTECHNICAL CORE LOG RECORD 13696
IBSh

CONTRACT Dublin Central Development - Draft | DRILLHOLE NO RC16
' { SHEET Sheet 13 of 15
CO-ORDINATES( _) i GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER {mmj} 102 {DATE COMPLETED
N | } T,
CLIENT Dublin Central Developments Ltd | INCLINATION -90 | DRILLED BY Ko
ENGINEER AGL Consulling Ltd | FLUSH Polymer Gel LOGGED BY A. Mahony
| T
gt 5
£ g | | 2
al B a pil —
2 gf | Fracture 7 i 2 ki
ol = Spacing & Description - Discontinuities c | @ k]
IR (mm) =l 2 E s| & >
S AR g | ¢ £ | glg| =
sl @ ! 250 & = D ]
83|k e g0 B s | &8 3 | o | % %
24 Moderately strong to . Discontinuities are smooth
— - moderately weak, thinly and planar. Dips are
3 o bedded to laminated, sub-10°, {continued)
— black, calcareous
SHALE. Fresh 24.21
r 100 91 | 73 = - 24.21 I
(continued) /] Discontinuities are smooth
I Strong to 'mr}derate!y and planar. Dips are
X —T11 strong, thin to medium sub-10°.
FT7% bedded, dark grey, fine | |
L 1 grained | |
1™ ARGILLACEOUS
LIMESTONE. Fresh to
I T locally slightly

weathered, Pyrile lense
| 24.35m & 24.8m.

b I...
L .
I
L | |—.-—l—I |
s |
I j24.90 R
i = |
25 -
: L |
I | .
I -
L B -[J~ 25.21_'1___ _
1| Strong to very strong, Discontinuities are smooth
l—r I thin to medium bedded, to slightly rough and
I | 1] grey to dark grey, fine planar. Dips are sub-10°.
[ grained SILICEOQUS |
L | I LIMESTONE. Fresh.
| -
. 1
3 100 | 100 | 95 m——
- | .
| -
¥ | 1]
A" S o |26.00]
REMARKS INSTALLATION REMARKS

18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
inspection pit {widened due to pipe) and move equipment onto
location,

GROUNDWATER DETAILS

Date | DHOIE1 ‘_%’gﬂg“ D\?\%{‘eﬁo lComments

INSTALLATION DETAILS ‘ [

Date Tip Depth| RZ Top |RZ Base Type
19-11-08 8.00 450 8.00 50mm SP
19-11-08 | 25.00 20.00 | 25.00 50mm SP |




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

INSTALLATION DETAILS

13696
CONTRACT Dublin Central Development - Draft DRILLHOLE NO RC16
F SHEET Sheet 14 of 15
| CO-ORDINATES( _ ) GROUND LEVEL (m) DATE STARTED 18/11/2008
| CORE DIAMETER (mm) 102 DATE COMPLETED
1911172008
| CLIENT Dublin Central Developments Ltd | INCLINATION -90 DRILLED BY Mlenam
: ENGINEER AGL Consulting Ltd FLUSH Polymer Gel |LOGGED BY A. Mahony
E|lE - 3
== | | 3 2
al ‘B 3 bt —~
2 2 Fracture @ 2 S
0| = Spacing g Description = Discontinuities o =
Sl 3= R |® {mm) o | = E 5| 2
| @ : 5 @ =3 a. =4
c x| 5| £ ] T | 2 Nl
= & ; y | O B T a H s b=
8l 5| QO Y, om0 5 & 5 o KT o
Olo || @ | 14 il i o w & [
| 26 ] LT | Strong to moderately Discontinuities are smooth
:I:_ strong, thin to medium and planar. Dips are
r 1 bedded, dark grey, fine sub-10°,
EEE grained [
ARGILLACEOUS
I o 26.22
1 1 ;mﬁj{:yjy s'::g:g' Discontinuities are smooth
L g : : to slightly rough and
thin to medium bedded, f An°
T grey to dark grey, fine planar. Dips are sub-10°.
4 grained SILICEOUS
T LIMESTONE. Fresh.
T
R I -— 26.50
26.501 Moderately strong to 26,55 Discontinuities are smooth
T moderately weak, thinly £~—=, and planar. Dips are
F T bedded, black, sub-10°.
[ calcareous SHALE. Discontinuities are smooth
L = Fresh and planar. Dips are
Strong to moderately sub-10°.
] strong, thin io medium
| bedded, dark grey, fine
[ I ' grained
5 ARGILLACEOUS
T LIMESTONE with
[—l' interbedded siliceous
o7 | limestone. Fresh.
| T Pyrite lense 27.0m.
I I |
-
b T
[ 27.25
Moderately strong to Discontinuities are smooth
00| 97 moderately wealk, thinly and planar. Dips are
| bedded, black, sub-10°.
} | calcareous SHALE.
| Fresh 2744
I Strong 1o modsrately Dns(,jcortlnum%s_ are smooth
- strong, thin to mediom Gl ;1)a°nar. IDSEIS
| bedded, dark gray, fine Sub-14°.
r grained
ARGILLACECUS
L LIMESTONE. Fresh.
g 27.78
%r Strong 1o very strong, Discontinuities are smooth
| thin to medium bedded, to slightly rough and
&l grey to dark grey, fine planar. Dips are sub-10°,
2l grained SILICEOUS
21 | LIMESTONE. Fresh. |
o | REMARKS - INSTALLATION REMARKS
;é 18/11/08- 6%4hrs Unload sludge tanks, boad & erect fencing, dig
£ | inspection pit (widened due to pipe} and move equipment onto
| location.
& GROUNDWATER DETAILS
a Hole Casing | Depthto
= Date Denth Deoth ater Comments
-4
[}
o
)
Q

Date | Tip Depth| RZ Top |RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20.00 | 25.00 50mm 8P
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REPORT NUMBER [
[
GEOTECHNICAL CORE LOG RECORD 13696 |
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
2 : - 1 SHEET Sheet 15 of 15
CO-ORDINATES( _) GROUND LEVEL {m} DATE STARTED 18/11/2008
CORE DIAMETER (mm} 102 DATE COMPLETED |
| | 19711720
CLIENT Dublin Gentral Developments Ltd | INCLINATION -90 DRILLED BY AR
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A, Mahony '
e — — ; - |
= - = [
£E T % | B |
£ £ | 2 © |
[~ =% @ pid =
) 2 | Fracture [ o ‘ a S
o o [ Spacing § Description — Discontinuities c © g
o5 x|l (mm o | 3 E sl & =
Cj o, x| 0 | 5| £ £ T ® -
gl 5|0|u|ld 2| s g 8| & )
OO |- |wn | x e ] = a] | w (73] 73] |
| | {
28 | I i
] ' @ 28.10]
28.10 | Strong 1o moderately Discontinuities are smooth |
strong, thin to medium and planar. Dips are
3 bedded, dark grey, fine sub-10°.
grained
| ARGILLACEQUS |
LIMESTONE. Fresh.
i |
28.48|
r ‘ Moderately strong to ‘ Discontinuities are smooth
maoderately weak, thinly and planar. Dips are
L bedded, black, | sub-10°. [
calcareous SHALE. | |
| Fresh 28.70/ ,
Strong to very strong, Discontinuities are smooth |
thin to medium bedded, ' to sfightly rough and | i
I grey to dark grey, fine | planar. Dips are sub-10°, |
grained SILICEOUS
i LIMESTONE. Fresh. |
100 | 86 | 74 : I
" 29 | :
I | |
L [
129.25 |
Strong to moderately | Discontinuities are smooth
I strong, thin to medium and planar. Dips ave
bedded, dark grey, fine | sub-10°.
L grained |
ARGILLACEGLUS
LIMESTONE. Fresh to
i locally stightly
weathered.
L |
|
| |29.80| |
29.5 End of Corehole at 29.8
(m)
| | | l J |
" UE—— L — 4 - . ———— e .._l._ — — - 4r
REMARKS INSTALLATION REMARKS |
18/11/08B- 6%ihrs Unload sludge tanks, load & erect fencing, dig |
inspection pit {widened due to pipe) and move equipment onto [
location.
GROUNDWATER DETAILS
[ Hole [ Casing [ Depthto
Date | oo | Depth | \{\_};mr Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Tvpe
19-11-08 8.00 4.50 8.00 50mm SP
19-11-08 | 25.00 20.00 | 25.00 50mm SP
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[ enviroamental mansgement for business

STANDARD OPERATING PROCEDURE

SOIL SAMPLING

The soil

sampling technique described below will be followed to ensure that soil samples are

representative of the environment which they are intended to characterise.

1.0

(A)

(B)
(©)

(D)

(E)

(F)

(G)

C:A\SOPSoil.Doc

SAMPLING

Locate the soil sampling station in accordance with the workplan which will specify
the number and type of samples to be taken. Place a wooden stake into the ground
one metre from the sample location and record sample location on the stake.

Record the location in the field logbook and, if possible, photograph the location.

Collect so0il samples from the depth specified in the workplan and record the depth in
the field notebook. Describe the colour and texture of each sample and record in
notebook.

Wear appropriate level of protection when taking samples (gloves, safety glasses,
hard hat etc.) as specified in the workplan. Collect soil samples as specified in the
workplan using decontaminated stainless steel trowel, soil corer, or similar device.
Collect discrete soil samples from each station.

If required by the workplar, composite discreet soil samples by placing equal
volurnes of soil into the container and mixing thoroughly to a homogenous mixture.
Samples may be hand picked, if necessary, to remove larger materials, such as
leaves, sticks, gravel, rocks etc., if specified in the workplan. Record in notebook
the nature of any materials removed from soil samples.

Deposit each soil sampled into a (clean, pre-washed) container. At the time of
collection, the sample bottle will be filled to the top with soil sample.

Fill out labels with waterproof ink and attach to the sample container. The following
information will be recorded on each sample label: -

Client/Site Name

Date Collected

Time Collected

Analysis

Preservative

Sample Identification Number




(H) Decontaminate sampling equipment as described below unless otherwise specified in
the site workplan. When using stainless steel sampling equipment: -

wash with non-phosphate detergent in potable water,

A rinse sequentially in potable water, methanol, acetone, methanol and D1 water
and,

. allow to air dry in a containment free area.

D Wrap the decontaminated sampling equipment in aluminivm foil which has been
decontaminated in accordance with Section H.

20 FIELD DOCUMENTATION

Record sample information in the field notebook. Provide a complete description of the
sample location, and a photograph, if necessary. Describe the soil appearance, especially if
the presence of oil or an odour is noted. Document the sample bottle lot numbers in the field
notebook. Record weather conditions at the time of sampling. The Field Teamn Leader will
initial the logbook entries for correctness.

3.0 FIELD QA/QC SAMPLES

See the separate SOP on Field QA/QC samples for appropriateness and preparation of D1
Water Field Blanks, Cross-contamination Field Blanks, Trip Blanks and Field Duplicate
Samples.

4.0 PACKAGING AND TRANSPORT

Check to be sure that all necessary information is on the sample container label. Complete
the chain-of custody form. Package, label and transport the samples to the testing laboratory
in accordance with requirements for packing, shipping and labeiling environmental samples.

END.

CAS0PSoil.Doc 2
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STANDARD OPERATING PROCEDURE

GROUNDWATER SAMPLING

The primary objective of groundwater sampling is to evaluate whether the potential
contaminant sources at a site have impacted the quality of the groundwater in the underlying
aquifer. The additional objective is to measure hydraulic gradient, or slope, of the water table
in the shallow aquifer in an effort to evaluate the direction of groundwater flow.

The purpose of this procedure is to ensure that representative samples of groundwater are
collected and documented using consistent methods to ensure sample integrity.

1.0 SAMPLING PROCEDURES

1.1 Well Operating and Purging Procedures

All groundwater sampling will be conducted after the installed and developed wells have been
allowed to equilibrate for at least 2 to 3 days. A Field Data Sheet for Well Sampling will be
completed for each well.

Groundwater sampling teams will use to following procedure for approaching, opening,
purging and sampling all wells unless directed otherwise by the workplan.

1}  Prior to placing any equipment into the well, decontaminate the sampling equipment
according to standard decontamination protocol.

2)  Approach the well with a working FID/PID , a well key, and a depth-to-water meter.

3)  Unlock and open the well cap just enough to insert the probe of the PID/FID. Take and
record a reading. A decision to upgrade PPE may be necessary based on the FID/PID
readings in the breathing zone.

4y  Where practical, the surface water column will be visually examined for the presence of
hydrocarbons, if present or suspecied, the thickness of the hydrocarbon layer will be
measured using an oil/water interface probe prior to taking the depth-to-water
measurement.

5) Insert the water level probe into the well and measure and record the static water level

to the nearest 0.01 m with respect to the established survey point on top of the well
casing.

CASOPYGwater.Doe 1



6)

7)

8)

9)

10)

1.2

Decontaminate the water level probe with DDI water (Do not rinse with any solvents
unless product was encountered).

Calculate and record the minimum volume of water to be purged according to the
following conversion factors: -

1 well volume = water column in metres x litres/linear metre
2 inch casing = 2.0LPM
4 inch casing = 8.1 LPM
6 inch casing = 18.2 LPM
8 inch casing = 324 LPM

Purge the well of at least 3 casing volumes by pumping using a peristaitic pump with
flow controller or bailing with a decontaminated submersible pump or PVC bailer
equipped with a bottom filling check valve (if the purge volume is low, generally less
than 100 litres, the sampling team might find it more efficient to purge with a bailer
than a pump). Use a graduated bucket to track the amount of water removed from the
well. The determination of purging and sampling will depend on parameters being
analysed. Where VOCs or SVOCs are required it is recommended that slow purging
using peristaitic pumping be undertaken. Periodically determine the pH, temperature
and specific conductance of the purged water. Continue purging until the well has been
completely evacuated or until the pH and specific conductance measurements have
stabilised for at least one well volume. Wells that become dewatered prior to producing
three casing volumes will be sampled as soon as practical once they recover
sufficiently.

Dispose of purge water collected in the graduated bucket by dumping onto the ground at
a distance of 50 to 60 metres from the vicinity of the well. I the water is known or
suspected to be significantly contaminated, it may be necessary to store the purge water
in a secure container, such as a drum, pending proper disposal.

Be aware and record any unusual occurrence during purging such as cascading (a
shallow water entry zone that trickles into the borehole).

Field Parameter Measurement

Measurements of field parameters of pH, temperature and electrical conductivity are collected
and organic vapour screeming is conducted while the well is purged. To facilitate the
collection of basic field parameters, the field team needs to: -

. Purge three well volumes of water from the well and measure field parameters
for each well volume removed.

. Collection of water samples should take place after stabilisation of the following
parameters: -

- Temperature */- 1°C
- pH (meter or paper) */- 0.2 units
- Specific conductivity */- 5%

CASOPVGwater.Doc 2
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. If the aforementioned parameters do not stabilise within three purge volumes,
the well will be purged up to a maximum of six borehole volumes unless two
consecutive sets of stabilised parameters are obtained.

. Note any observations in the field logbook.

Collection of Water Samples

All samples or chemical analysis will be placed in laboratory prepared bottles. The types of
sample containers and preservative required for each type of analysis are described in the
workplan. Where product layers are present a procedure and rational for the collection of
such layers should be outlined in the site specific work plan. If required, preservatives will be
placed in the sample containers prior to collecting the samples.

The following procedure will be used to sample a well: -

1y

2)

3)

4)

3)

6)

After the well has been purged and allowed to recover, sample the well using a properly
decontaminated or dedicated disposable bailer. Gently lower the bailer into the water
column. Allow the bailer to sink and fill with a minimum of surface disturbance.

Slowly raise the bailer out of the well. Do not allow the bailer line to contact the
ground, either by coiling it on a clean plastic sheet or by looping it from arm to arm as
the line is extracted from the well.

Samples will be collected for VOCs analysis immediately after purging is complete and
before other samples are collected. Pour the samples slowly into the laboratory
prepared 40 ml glass vial. Overfill each vial slightly to eliminate air bubbles, a convex
meniscus should be present at the top of the vial. Ensure that the Tefion liner of the
septum cap is facing inward and that no bubbles are entrapped. After capping securely,
turn bottle upside-down, tap it against your other hand, and observe sample water for
bubbles. If bubbles are observed, remove the cap, overfill the vial and reseal. Repeat
this step for each vial until the samples with no bubbles are obtained.

Place a label on the container and enter the following information: -

Client/Site Name

Date Collected

Time Collected

Analysis

Preservative

Sample Identification Number

Record pertinent information in the field logbook and on the Field Data Sheet for Well
Sampling. Complete chain-of-custody form.

Place custody seals on the container caps. As soon as possible, place sample containers
in a cooler with bagged ice and maintain at 4°C until extraction. Surround the bottles
with vermiculite.

CASOP\Gwater.Boc 3



7)

8)

9)

10)

1

12)

13)
14}

15)

END.

Obtain the semi-volatile compound/pesticides/PCBs sample(s) by transferring the water
to a laboratory prepared 1000 m] amber glass bottle with Teflon-lined cap. Fill the
bottle to the bottom of the neck and follow steps 4, 5 and 6 above.

Dissolved metals (if necessary) requires the team to filter the sample water through a
A5 micron filter. The water is collected in a 1 litre, unpreserved, plastic or glass bottle
with HNOQO; preservative. Filtering must be done within 15 minutes of sample
collection.

Obtain the total metals sample by directly transferring the water from the bailer into a
laboratory prepared 1000 ml plastic or glass bottle with HNO; preservative.

Be sure the pH of the metals sampled is less than 2 by pouring off an aliquot in a clean
jar and testing for pH using litmus paper. Dispose of this water and rinse the jar.

Collect and prepare Field QA/QC samples in accordance with separate SOP.

Be sure to record all data required on the Field Data Sheet or Well Sampling and
appropriate entries into the field logbook.

Secure the well cap and replace the locking cover.

Decontaminate all sampling equipment according to procedure.

Decontaminate submersible pumps as follows: -
Scrub pump and cord in a tub of Liquinox/or similar and potable water
Pump at least 80 litres of soapy water through pump
Rinse with potable water

Pump at least 80 litres of rinse water through the pump
Rinse with D1 water before lowering pump into the next well.

CASOMGwater.Doc 4
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STL Midlands Tel: +44 (0)24 7658 4800

Rayner House, 80 Lockhurst Lane, Fax; +44 (0)24 7658 4848

Coventry, CV6 5PZ www.stl-litd.com

Sevam Trent Laboratorlas Limitad 1714 T reame mw“__

Reac

on?
d in England & Wales Ragl 1 No. 2148934 Registerad Office: 2297 Coventry Road, Birmingham B26 1228

B STL
TRENT

Mr Crean

O Callaghan Moran & Assoc.
Granary House

Rutland Street

Cork

14 August 2008
Test Report: MID/538002/2008

Dear Mr Crean

Analysis of your sample(s) submitted on 11 August 2008 is now complete and we have
pleasure in enclosing the appropriate test report(s).

An invoice for the analysis carried out will be sent under separate cover.

Should you have any queries regarding this report(s) or any part of our service, please
contact Customer Services on +44 (0)24 7658 4800 who will be happy to discuss your

requirements.

If you would like to arrange any further analysis, please contact Customer Services. To
arrange container delivery or sample collection, please call the Couriers Department directly

on 024 7685 6562.

Thank you for using STL and we look forward to receiving your next samples.

Yours Sincerely,
Signed: N . S22,
Name: L. Ellis

Title: Team Leader

1810




Report Summary

SEVERN STL

Mr Donal Crean

O Callaghan Moran & Assoc.
Granary House

Rutland Street

Cork

Date of Issue: 14 August 2008

Report Number: MID/538002/2008 Issue 1

Job Description: Donal Crean

Number of Samples Job Received: 11 August 2008
included in this report 3

Number of Test Results Analysis Commenced: 11 August 2008
included in this report 117

Name: L.Eliis Date: 14 August 2008

Signed: QC« %

Title: Team Leader

STL was not respensible for sampling unless otherwise stated. Sampiing is not covered by our UKAS accreditation,

Information on the methods of analysis and performance characteristics are available on request.
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
Tests marked "Not UKAS Accredited’ in this Report/Certificate are not included in the UKAS Accreditation Schedule for our laboratory.

Severn Trent Laboratories Ltd.

Rayner House, 80 Lockhurst Lane, Coventry, CV6 5PZ Tel:+44 (0)24 7658 4800 Fax:+44 (0)24 7658 4848 Page 10of 7
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Report Number: MID/538002/2008 Issue 1

Laboratory Number: 10715372 Sample 1 of 3

Sample Source: C Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH7 0.50m-1.00m

Sample Date: Sample Received 41 August 2008  Analysis Complete: 14 August 2008

Test Description Result Units Accreditation Method

Antimony as Sb, dry weight 1.6 mg/kg Y Mid 30C
Arsenic as As, dry weight 16 mg/kg Y Mid 30/30C
Barium as Ba, dry weight 150 mg/kg Y Mid 30
Cadmium as Cd, dry weight 0.85 mg/kg Y Mid 30
Chromium as Cr, dry weight 1 mg/kg Y Mid 30
Copper as Cu, dry weight 19 mg/kg Y Mid 30
Iron as Fe, dry weight 8900 mgfkg Y  Mig 30
Lead as Pb, dry weight 42 mglkg Y Mid 30
Manganese as Mn, dry weight 830 mglkg Y Mid 30
Mercury as Hg, dry weight <0.25 mg/kg Y  Mig 30C
Nickel as Ni, dry weight 24 mg/kg Y Mid 30
Tin as Sn,dry weight <2.0 mg/kg Y Mid 30
Zinc as Zn, dry weight 68 mg/kg Y  Mid 30
TPH >C86 - C10 <50 mg/kg Y Mid 317
TPH >C10- C20 <50 mg/kg Y Mid 317
TPH >C20 - C40 180 mglkg Y  Mid 317
TPH >C6 - C40, Total 180 mg/kg Y Mid 317
naphthalene 0.80 mg'kg Y Mid 307
acenaphthylene <0.10 mg/kg Y Mid 307
acenaphthene 0.48 ma/kg Y  Mid 307
fluprene 0.32 mg/kg Y Mid 307
phenanthrene 4.0 mg/kg Y Mid 307
anthracene 0.92 ma/kg Y Mid 307
fluoranthene 4.0 mg/kg Y Mid 307
pyrene 37 mg/kg Y Mid 307
benzo(a)anthracene 17 mgikg Y  Mid 307
chrysene 16 mgikg Y Mid 307
benzo(b)flucranthene 1.4 mgfkg Y Mid 307
benzo(k fluoranthene 0.70 mg/kg Y Mid 307
benzo(a)pyrene 1.6 mgfkg Y Mid 307
Dibenz{a,h)anthracene 0.17 mgfkg Y Mid 307
Benzo(g,h,)perylene 1.1 mglkg Y Mid 307
Indeno(1,2,3-c.d)pyrene 0.83 mglkg Y Mid 307
PAH, Total of 16 EPA 23 mg/kg Y  Mid 307
benzene <010 mg/kg Y  Mid 327

Severn Trent Laboratories Lid,

Rayner House, B0 Lockhurst Lane, Coventry, CVE S5PZ Tel:+44 {0)24 7658 4800 Fax:+44 (0)24 7658 4848

Page 2 of 7




Certificate of Analysis
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Report Number: MID/538002/2008 issue 1

Laboratory Number: 10715372 Sample 1 of 3

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH7 0.50m-1.00m

Sample Date: Sample Received 11 August 2008  Analysis Complete: 14 August 2008

Test Description Result Units Accreditation Method

toluene <0.10 mglkg Y  Mid 327
ethylbenzene <0.10 ma/kg Y Mid 327
m&p-Xylene <0.20 mg/kg Y  Mid az7
o-xylene <0.10 mg/kg Y Mid 27
Analyst Comments for 10715372: No Analyst Comment

Accreditation Codes: ¥ = UKAS Acerediled, N = Nol UKAS Accradited, M = MCERTS, 5 = Sub-contractad,
Anslysed at: Bri = STL Bridgend, Cov = $TL Covenlry, Mid = STL Midlands, Rea = STL Resding, Run = STL Runcom.
For Microblological determinands O or ND<=Not Datscted, For Lagisnelta ND=Not Detected in volume of sampla fiterad, liS=Insufficlent sample

Severn Trent Laboratories Lid.
Rayner House, 80 Lackhurst Lane, Coventry, CV6 5PZ Tel:+44 (0)24 7658 4800 Fax:+44 {0)24 7658 4848 Page 3 of 7



Certificate of Analysis

SEVERN STL
TRENT

Report Number: MID/538002/2008 issue 1

Laboratory Number: 10715373 Sample 2 of 3

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BHY 0.50m-1.00m

Sample Date: Sample Received 11 August 2008  Analysis Complete: 14 August 2008

Test Description Result Units Accreditation Method

Antimony as Sb, dry weight 1.6 mg/kg Y  Mid 30C
Arsenic as As, dry weight 12 mg/kg Y Mid 30/30C
Barium as Ba, dry weight 72 mg/kg Y Mid 30
Cadmium as Cd, dry weight 1.2 mgikg Y Mid a0
Chromium as Cr, dry weight 14 mgikg Y Mid 30
Copper as Cu, dry weight 28 mgfkg Y Mid 30
Iron as Fe, dry weight 20000 mgrkg Y Mid 30
Lead as Pb, dry weight 79 ma/kg Y Mid 30
Manganese as Mn, dry weight 1100 mg/kg Y  Mid 30
Mercury as Hg. dry weight 0.34 mg/kg Y  Mid 30C
Nickel as Ni, dry weight 31 mgfkg Y Mid 30
Tin as Sn,dry weight 3.5 mgrkg Y  Mid 30
Zinc as Zn, dry weight 86 mg/kg Y  Mid 30
TPH >C86 - C10 <50 ma/kg Y  Mid 7
TPH>C10 - C20 <50 mg/kg Y Mid 37
TPH =C20 - C40 150 mg/ky Y Mid 317
TPH >C6 - C40, Total 150 mgfkg Y Mid 37
naphthalene 0.24 mgfkg Y  Mid 307
acenaphthylene <0.10 mg/kg Y  Mid 307
acenaphthene <0.10 mg/kg Y Mid 307
fluorene <0.10 mg/kg Y  Mid 307
phenanthrene 0.62 mglkg Y Mid 307
anthracene 6.13 mgfkg Y Mid 307
flucranthene 0.63 mgikg Y Mid 307
pyrene 0.51 mglkg Y Mid 307
benzo(a)anthracene 0.27 mg/kg Y Mid 307
chrysene 0.26 mg'kg Y Mid 307
benzo(b)lucranthene 0.25 mg/kg Y  Mid 307
benzo(k)fluoranthene 0.13 mg/kg Y Mid 307
benzo{a)pyrene 0.25 mg/kg Y Mid 307
Dibenz(a,h)anthracene <0.10 mg/ky Y Mid 307
Benzo(g.h.i)perylene 0.25 mgfkg Y Mid 307
Indeno(1,2,3-c,d)pyrene 0.22 mglkg Y Mid 307
PAH, Total of 16 EPA 3.7 mg/kg Y Mid 307
benzene <0.10 mg/kg Y  Mid 327

Severn Trent Laborateries Ltd.
Rayner House, 80 Lockhurst Lane, Coventry, CV6 S5PZ Tel:+44 (0)24 7658 4800 Fax:+44 (0)24 7658 4848 Page Aof7
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Report Number:; MID/538002/2008 Issue 1

Laboratory Number: 10715373 Sample 2 of 3

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH9 0.50m-1.00m

Sample Date: Sample Received 11 August 2008  Analysis Complete; 14 August 2008

Test Description Result Units Accreditation Method

foluene <0.10 mg/kg Y Mid 327
ethylbenzene <0.10 mglkg Y Mid 37
mé&p-Xylene <0.20 mglkg Y Mid 3z7
o-xylene <0.10 mg/kg Y  Mid 327
Analyst Comments for 10715373: No Analyst Comment

Azcreditation Codes! ¥ = UKAS Accredilad, N = Not UKAS Accrediied. M = MCERTS, S = Subsconlracted.
Analysed al: Bri = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn.
For Microbiological delerminands 0 or KD=Naot D d. For Legionelta ND=Not D in volume of sample fitered. ¥S=Insufficient sample

Severn Trent Laboratories ELtd.
Rayner House, 80 Lockhurst Lane, Coventry, CV6 5PZ Tel:+44 (0)24 7658 4800 Fax:+44 (0)24 7658 4848 Page 5 of 7
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Sample Source:

Sample Dascription:
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MiD/538002/2008
Laboratory Number: 10715374

P4
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Issue 1
Sample 3

O Callaghan Moran & Assoc.
Sampie Point Description: O Caliaghan Moran & Assoc.
BH10 1.70m-2.50m

c.L\[RN

II\iNI

of 3

e O 1 L

Severn Trent Laboratories Lid.

Rayner House, 80 Lockhurst Lane, Coventry, CV6 SP2 Tel:+44 {0)24 7658 4800 Fax:+44 (0)24 7658 4848

Sample Date: Sample Received 11 August 2008  Analysis Complete: 14 August 2008
Test Description Result Units Accreditation Method
Antimony as Sb, dry weight 1.7 mg/kg Y Mid 30C
Arsenic as As, dry weight 13 mg/kg Y Mid 30/30C
Barium as Ba, dry weight 79 ma/kg Y  Mid 30
Cadmium as Cd, dry weight 1.6 mafkg Y  Mid 30
Chromium as Cr, dry weight 14 molkg Y Mid 30
Copper as Cu, dry weight 30 malkg Y  Mid 30
Iren as Fe, dry weight 25000 mglkg Y Mid 30
Lead as Pb, dry weight 59 mg/kg Y Mid 30
Manganese as Mn, dry weight 1560 mglkg Y Mid 30
Mercury as Hg, dry weight <0.25 mg/kg Y Mid 30C
Nickel as Ni, dry weight 37 mg/kg Y Mid 30
Tin as Sn,dry weight 3.7 mglkg Y Mid 30
Zinc as Zn, dry weight 94 mgfkg Y  Mid 30
TPH >C8 - C10 <50 ma/kg Y  Mid 317
TPH >C10-C20 <50 mgrkg Y Mid 317
TPH >C20 - C40 <50 mg/kg Y  Mid 37
TPH >C6 - C40, Total <50 mg/kg Y  Mid 317
naphthalene <0.10 mgtkg Y Mid 307
acenaphthylene <0.10 mgfkg Y Mid 307
acenaphthene <0.10 mgrkg Y Mid 307
fluorene <0.10 mg/kg Y Mid 307
phenanthrene 0.20 mg/kg Y Mid 307
anthracene <0.10 mg/kg Y Mid 307
fluoranthene 013 mg/kg Y Mid 307
pyrene <0.10 mg/kg Y  Mid 307
benzo{a)anthracene <0.10 mg/kg Y  Mid 307
chrysene <0.10 mg/kg Y Mid 307
benzo{b)fluoranthene <0.10 mgfkg Y  Mid 307
benzo(k)fiuoranthene <0.10 mg/kg Y Mid 307
benzo(a)pyrene <0.10 mg/kg Y Mid 307
Dibenz(a,h)anthracene <0.10 mglkg Y Mid 307
Benzo(g,h.)perylene <0.10 mg/kg Y Mid 307
Indeno{1,2,3-¢c.d)pyrene <(0.10 mg/kg Y Mid 307
PAH, Total of 16 EPA <1.0 mg/kg Y  Mid 307
benzene <0.10 mglkg Y Mid 327

Page 6 of 7
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Report Number: MID/538002/2008
Laboratory Number: 10745374

Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: © Callaghan Moran & Assoc.
Sample Description: BH10 1.76m-2.50m

)

Rt

UKRS

SEVERN

STL

TRENT

Issue 1

Sample 3 of 3

Sample Date: Sample Received 11 August 2008  Analysis Complete: 14 August 2008
Test Description Resuit Units Accreditation Method
toluene <0.10 malkg Y Mid 327
ethylbenzene <0.10 mgfkg Y  Mid 27
m&p-Xylene <0.20 mg/kg Y  Mid 327
o-xylene <0.10 mg/kg Y  Mid 327
Analyst Comments for 10715374 No Analyst Comment
Accreditation Codes: Y = UKAS Accradited, N = Nol UKAS Accradited, M = MCERTS, S = Sub-contracted.
Analysed at: Bri = STL Bildgend, Cov = STL Covanlry, Mid = STL Midlands, Rea = STL Raading, Run = STL Runcarn,
For Microbiotogical determinands 0 or ND=Not Datetted, For Lagionslis ND=Mat Detected in velume of sample fillared. ¥8=Insufficiont sample
. Name: L. Ellis Date: 14 August 2008
Signed: . % '
g OC Title:  Team Leader

Severn Trent Laboratories Ltd.

Rayner House, 80 Lockhurst Lane, Coventry, CV6 SPZ Tel:+44 (0)24 7658 4800 Fax:+44 (0)24 7658 4848

Page 7 of 7




B STL
TRENT

Mr Crean

O Callaghan Moran & Assoc.
Granary House

Rutland Street

Cork

19 November 2008
Test Report: COV/558587/2008

Dear Mr Crean

Analysis of your sample(s) submitted on 31 October 2008 is now complete and we have
pleasure in enclosing the appropriate test report(s).

An invoice for the analysis carried out is included with this report.

Should you have any queries regarding this report(s) or any part of our service, please
contact Customer Services on +44 (0)24 7642 1213 who will be happy to discuss your
requirements.

If you would like to arrange any further analysis, please contact Customer Services. To
arrange container delivery or sample collection, please call the Couriers Department directly
on 024 7685 6562.

Thank you for using STL and we look forward to receiving your next samples.

Yours Sincerely,
Signed: 0{_ 2.
Name: L. Ellis

Title: Team Leader

STL Coventry Tol: +44 (0)24 7642 1213

STL Business Centre, Torrington Avenue, Fax: +44 (0)24 7685 6575
Coventry, CV4 9GU

Kﬁ-

UKA

www.st-Hd.com
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Severn Trent Laboratories Limited
Reg d & Wales Registration No. 2148934 Reglstared Ofiice: 2287 Coventry Road, Birmingham B26 1229
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Report Summary

SEVERN STL
TR EZNT

Mr Donal Crean

O Caliaghan Moran & Assoc.
Granary House

Rutland Street

Cork

Date of Issue: 19 November 2008

Report Number: COV/558587/2008 Issue 1

Job Description: Donal Crean

Job Location: 08-014-05

Number of Samples Job Received: 31 October 2008
included in this report 16

Number of Test Results Analysis Commenced: 31 October 2008
included in this report 400

Name: L. Ellis Date: 19 November 2008

Signed: (X - £

Title:  Team Leader

STL was not responsible for sampling unless otherwise stated. Sampling is nol covered by our UKAS accreditation.

Information on the methods of analysis and performance characleristics are available on request.
Opinions and interpretations expressed herein are cutside the scope of UKAS accreditation.
Tests marked 'Not UKAS Accredited' in this Repori/Cettificate are not included in the UKAS Accreditation Schedule for our laboratory.

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, Cv4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 1 of 17




Certificate of Analysis

Sample Source:

Samiple Description: BH7 13.0-14.00m

Q Cailaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Asscc.

1344

0ag7

1229

1510
Report Number: COV/558587/2008 Issue 1
Laboratory Number: 10888346 Sample 1

SEVERN

TRENT

of 16

STL

Sample Date: Sample Received 31 October 2008 Analysis Complete: 13 November 2008
Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 119 % ratio N Mid 33
Moisture at 105¢c 1.2 % N Mid 33
TOC by Ignition in 02 0.52 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Gils, >C10 - C40 <50 mglkg Y o Mid 317
Naphthalene <0.10 mg/kg N Mid 307
Acenaphthylene <0.10 mo/kg N Mid 307
Acenaphthene <(.10 mg/kg N Mid 307
Fluorene <0.10 mafkg N  Mid 307
Phenanthrene <0.10 mglkg N  Mid 307
Anthracene <0.10 mgrkg N Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mg/kg N Mid 307
Benzo(a)anthracene <0.10 mglkg N Mid 307
Chrysene <0.10 mglkg N Mid 307
Benzo(bMluoranthene <Q.10 mgrkg N Mid 307
Benzo(k)fluoranthene <0.10 mg/kg N Mid 307
Benzo{a)pyrene <0.10 mgfkg N Mid 307
Dibenz(a,h)anthracene <0.10 mg/kg N Mid 307
Benzo(g,h,i)perylene <0.10 mg/kg N Mid 307
Indeno(1,2,3-c.d)pyrene <0.10 mglkg N Mid 307
Coronene <0.10 mgfkg N Mid 307
PAH, Total of 17 WAC <1.0 mglkg N Mid 307
benzene <0.10 mglkg Y Mid 327
foluene <0.10 mglkg Y Midl 327
ethylhenzene <0.10 mg/kg Y Mid 327
mé&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 98.83 % N Mid Calculated

Anaiyst Comments for 10888346 No Analyst Comment

Accraditalion Codes: ¥ = UKAS Accraditad, N = Not UKAS Accredited, M = MCERTS, 5 = Sub-contracted,
Analysed at; Bri = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = STt. Reading, Run = STL Runsormn.

For Microblological detorminands 9 or NDaNot D For L ND=Nat Dat

Severn Trent Laboratories Ltd.

cted !n volume of sampla fillared, ¥S=Insufficlent sample

STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 2 of 17
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1229
1510
Report Number: COV/558587/2008 Issue 1
Laboratory Number: 10888347 Sample 2 of 16
Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH15 0.5-1.00m
Sample Date: Sample Recelved 31 October 2008  Analysis Complete: 13 November 2008
Test Description Result Units Accreditation Method
EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 2.13 % ratio N Mid 33
Moisture at 105¢ 21 % N Mid 33
TOC by Ignition in 02 3.6 Yo N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 120 mofkg Y Mid 37
Naphthalene 0.20 mglkg N Mid 307
Acenaphthylene <0.10 mylkg N Mid 307
Acenaphthene <0.10 mg/kg N Mid 307
Flugrene <0.10 mgfkg N Mid 307
Phenanthrene 0.44 mgfkg N Mid 307
Anthracene .10 mg/kg N Mid 307
Fluoranthene 0.50 markg N Mid 307
Pyrene 0.43 mglkg N Mid 307
Benzo(a)anthracene 0.34 mg/kg N Mid 307
Chrysene 0.83 mg/kg N Mid 307
Benzo{b)flucranthene 0.41 malkg N Mid 307
Benzo(k)fluoranthene 021 mg/kg N Mid 307
Benzo(a)pyrene 0.39 mg/kg N Mid 307
Dibenz(a,hjanthracene <0.10 ma/kg N Mid 307
Benzo(g,h,i)perylene 0.356 mg/kg N Mid 307
Indeno(1,2,3-c.d)pyrene 0.18 mgfkg N Mid 307
Coronene <0.10 mgikg N Mid 307
PAH, Total of 17 WAC 42 ma/kg N Mid 307
benzene <0.10 mglkg Y  Mid 3z7
toluene <0.10 mglkg Y Mid 327
ethylbenzene <0.10 mglkg Y  Mid 327
mé&p-Xylene <0.20 mglkg Y Mid 327
o-xylene <0.10 markg Y Mid 327
Dry Ratio {(BSEN 12457) 97.91 % N  Mid Calculated

Analyst Comments for 10888347

No Analyst Comment

Accraditation Codes: Y = UKAS Accrediled, N = Nol UKAS Accredited, M = MCERTS, S = Sub-contracted.

Analysed at: B = STL Brid

d, Cav = STL Covenlry, Mid = STL Midlands, Rea = STL Readmg Run = STL Runcarn.

For Mlcrobmluglcm detarminands & or ND=Not D

d, For Legi

la NO=Not Det

Severn Trent Laboratories Ltd.

ted in volume of sampls fillered. I/S=Insufficient sample

STi Business Cantre, Tomrington Avenue, Coventry, CV4 9GU Tel:+44 {0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 3 of 17




Certificate of Analysis

STL

Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888348 Sample 3 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH15 1.0-2,00m

Sample Date: Sample Received 31 October 2008 Analysis Complete: 13 November 2008

Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 1.51 % ratio N Mid 33
Moisture at 105¢ 1.5 % N  Mid 33
TOC by Ignition in 02 52 % N Mict 27
PCB, Total of 7 Congeners <0.010 markg N Mid 312
Minsral Cils, >C10 - C40 86 mg/kg Y Mid 7
Naphthalene 0.16 mg/kg N Mid 307
Acenaphthylene <0.10 mglkg N Md 307
Acenaphthene <0.10 mglkg N Mid 307
Fluorene <0.10 mg/kg N  Mid 307
Phenanthrene 042 mgikg N Mid 307
Anthracene <0.10 ma'kg N  Mid 307
Fluoranthene 0.14 mg/kg N Mid 307
Pyrene 0.12 mgtkg N Mid 307
Benzo(a)anthracene 0.12 mgfkg N Mid 307
Chrysene 0.32 mgfkg N Mid 307
Benzo(b)fluoranthene .13 mglkg N Mid 307
Benzo(k)fluoranthene <0.10 mg/kg N Mid 307
Benzo(a)pyrene <0.10 mg/kg N Mid 307
Dibenz(a,hjanthracene <0.10 mg/kg N Mid 307
Benzo(g.h.iperylene <0.10 mglkyg N Mid 307
Indeno(t,2,3-c.d)pyrene <0.10 mg/kg N Mid 307
Coronene <0.10 mgfkg N Mid 307
PAH, Total of 17 WAC 1.4 mg/kg N Mid 307
benzene <0.10 mg/kg Y Mid 327
toluene <0.10 mg/kg Y  Mid 327
ethylbenzene <0.10 mg/kg Y Mid az7
mé&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 98.51 % N Mid Calculated
Analyst Comments for 10888348: No Analyst Comment

Accreditation Codes: Y = UKAS Accraditad, N = Not UKAS Accradited, M = MCERTS, § » Subr-contracied.
Analysad ai; B = STL Bridgend, Cov = STL Coventry, Mid = STE Midiands, Ree = 3TL Reading, Run = STL Runcom.
For Micrabiologlcal detamminands & or ND=Not Detected, For Legionalla ND=Not Detacted In volume of semple filtered. I/S=insuflicient sample

Severn Trent Laboratories Lid.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tal:+44 {0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 4 0of17
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Report Number: COV/558587/2008 issue 1
Labhoratory Number: 10888349 Sample 4 of 16
Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH15 12.0-13.00m
Sampie Date: Sample Received 31 October 2008  Analysis Compiete: 13 November 2008
Test Description Result Units Accreditation Method
EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 0.79 % ratio N  Mid 33
Moisture at 105¢ 0.79 % N Mid 33
TOC by Ignition in 02 0.34 % N Mid 27
PCB, Total of 7 Gongeners <0.010 mg/kg N  Mid 312
Mineral Qils, >C10 - C40 <50 mg/kg Y  Mid 317
Naphthalene <0.10 mg/kg N Mid 397
Acenaphthylene <0.10 mglkg N  Mid 307
Acenaphthene <0.10 mg/kg N Mid 307
Fluorene <010 mg/kg N Mid 307
Phenanthrene <0.10 mg/kg N Mid 307
Anthracene <0.10 mg/kg N Mid 307
Fluoranthene <0.10 ma/kg N Mid 307
Pyrene <0.10 mg/kg N Mid 307
Benzo(a)anthracene <0.10 mg/kg N  Mid 307
Chrysene <(}.10 mg/kg N Mid 307
Benzo{b)fluoranthene <310 mg/kg N Mid 3307
Benzo{k)flueranthene <0.10 mg/kg N Mid 307
Benzo(a)pyrene <0.10 mg/kg N Mid 307
Dibenz{a,h)anthracene <0.10 mg/kg N Mid ao7
Benzo(g,h,i)perylene <0.10 mg/kg N Mid 307
Indeno(1,2.3-c,d)pyrene <0.1¢ mg/ky N Mid 307
Coronene <0.10 mgfkg N Mid 307
PAH, Totat of 17 WAC <1.0 mglkg N Mid 307
benzene <0.10 mg/kg Y iviid 327
toluene <0.10 mg/kg Y  Mid 327
ethylbenzene <0.10 mg'kg Y Mid 327
mé&p-Xylene <(.20 mglkg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Raiic (BSEN 12457) 89.21 % N Mid Calculated
Analyst Comments for 10888349: No Analyst Comment

Acgredilation Cedes: ¥ = UKAS Accraditad, N = Nol JKAS Accredited, M = MCERTS, $ = Sub-conlracied,
Analysed at: Bri = STL. Bridgend, Cov = STL Covenlry, Mid = STL Midlands, Rea = STL Readlng, Run = STL Runcorn.
For Microbiologicat determinands § ar ND=Nol D d, For Lsgionella ND=Not D In volume of sample filtered, S=Insufficient sample

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Covenlry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 5 of 17




Certificate of Analysis

Report Number: COV/558587/2008
Laboratory Number: 10888350

Sample Source;

Sample Description: W2 0.50-1.00m

&

1214
0097
1229
1510

Issue 1
Sampie 5

O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.

SEVERN

STL

TR IR E

of 16

Sample Date: Sample Received 31 October 2008 Analysis Complete;: 13 November 2008
Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 0.99 % ratic N Mid 33
Moisture at 105¢ 0.98 % N Mid 33
TOC by Ignition in 02 58 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Oils, >C10 - C40 150 mg/kg Y Mid 317
Naphthalene 56 ma’kg N Mid 307
Acenaphthylene 0.11 mg/kg N Mid 307
Acenaphthene 71 mgfkg N Mid 307
Fluorene 4.4 mg/kg N Mid 307
Phenanthrene 40 ma/kg N Mid 307
Anthracene 13 mag/kg N Mid 307
Fluoranthene 38 mgfkg N Mid 307
Pyrene 34 mofky N Mid 307
Benzo(a)anthracene 18 mgikg N Mid 307
Chrysene 17 my/kg N Mid 307
Benzo(b)flueranthene 14 mglkg N Mid 307
Benzo(k)fluoranthene 7.7 mylkg N Mid 307
Benzo(a)pyrene 19 mglkg N  Mid 307
Dibenz(a,h)anthracene 1.1 mglkg N Mid 307
Benzo(g,h,i)perylene 6.9 mglkg N Mid 307
Indeno(1,2,3-c d)pyrene 6.9 malkg N Mid 307
Coronene 1.5 mglkg N Mid 307
PAH, Total of 17 WAC 230 mglkg N Mid 307
benzene <0.10 mg/kg Y Mid 327
toluene <0.10 mg/kg Y. Mid 327
ethylbenzene <0.10 mylkg Y Mid 327
mé&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mg'kg Y Mid 327
Dry Ratio (BSEN 12457} 99.02 % N Mid Calculated

Analyst Comments for 10888350 No Analyst Comment

Accreditation Codeg: Y = UKAS Accradited, N = Not UKAS Accredited, M = MCERTS, S = Sub-contracted.
Analysed at: Bri = STL Bridgend, Cov = STL Coveniry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcom,
Fer Microbiological detenminands 0 or ND=Not Dateclad, For Laglonslla ND=Nat Datectsd in volums of sample filterad. [¢S=Insuficlont sample

Severn Trent Laboratories Ltd.
STL Business Centre, Tortington Averue, Coventry, CV4 SGU Tel:+44 (0124 7642 1213 Fax:+44 (0)24 7685 6575 Page 6 of 17




Certificate of Analysis
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Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888351 Sample 6 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Poaint Description: O Callaghan Moran & Assoc.

Sarnple Description: W2 1.00-2.00m

Sample Date: Sample Received 31 October 2008  Analysis Complete: 13 November 2008

Test Description Resuit Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Meisture Content Ratio at 105G 2.00 % ratio N Mid 33
Moisture at 105¢ 2.0 % N Mid 33
TOC by Ignition in 02 54 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 5000 mg/kg Y Mid 317
Naphthalene 16 mglkg N Mid 307
Acenaphthylene 0.29 mg/kg N Mid 307
Acenaphthene 16 mg/kg N Mid 307
Fluorene 8.1 mg/kg N Mid 307
Phenanthrene 97 mg/kg N Mid 307
Anthracene 25 mg/kg N Mid 307
Fiuoranthene 87 mg/kg N Mid 307
Pyrene 88 mg/kg N Mid 307
Benzo(a)anthracene 44 ma/kg N Mid 307
Chrysene 42 mg/kyg N Mid 307
Benzo(b)fluoranthene 35 ma/kg N Mid 307
Benzo(k)fluoranthene 19 mg/ky N Mid 307
Benzo(a)pyrene 47 mg/kg N Mid 307
Dibenz(a,h)anthracene 3.0 ma/kg M Mid 307
Benzo(g,h,i)perylens 20 ma/kg N Mid 307
[ndeno{1,2,3-c,d)pyrene 18 mgrkg N Mid 307
Coroneng 4.0 mgrkg N Mid 307
PAH, Total of 17 WAC 570 mglkg N Mid 307
benzene <0.10 mg/ky Y Mid 327
toluene <0.10 ma/kg Y Mid 327
ethylbenzene <0.10 mg/kg Y  Mid 327
m&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 98.04 % N  Mid Calculated
Analyst Comments for 10888351: {*JTPH soils: detection limits raisaed due to original sartple being over-range.{*/}

Accreditalion Codas: Y * UKAS Accredited, N = Nol UKAS Accrediled, M = MCERTS, S = Sub-cantractad.
Analysed at: Bri = STL Bridgend, Cov = STL Covantry, Mid = STL Midlands, Rea = STl Reading, Run = STL Runcorn.
For Micrehicloglcel determinands 0 or ND=Naot Detected, For Laglonella ND=Not Detectad in volume of sample fillared. /S=Insufficlant sample

Severn Trent Laboratoeries Ltd,
STL Business Centre, Torrington Avenue, Coventry, CvV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 7 of 17
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Report Number: COV/558587/2008 Issue 1
Laboratory Number: 10888352 Sample 7 of 16
Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: B8HB 0.50-1.00m
Sample Date: Sample Received 31 October 2008 Analysis Complete: 13 November 2008
Test Description Result Units Accreditation Method
EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 2.38 % ratio N Mid 33
Moisture at 105¢ 23 % N Mid 33
TOC by Ignition in 02 34 % N Mid 27
PCB, Total of 7 Congeners 0.028 mg/kg N Mid 312
Mineral Qils, >C10 - C40 510 mg/kg Y Mid 317
Naphthalene 1.3 mg/kg N Mid 307
Acenaphthylene <Q.10 mag/kg N Mid 307
Acenaphthene 0.56 mglkg N  Mid 307
Fluorene 1.3 mg/kg N  Mid 3or
Phenanthrene 53 mg/kg N Mid 307
Anthracens 1.7 mgrkg N Mid 307
Fluoranthene 8.4 mglkg N Mid 307
Pyrene 64 mglkg N  Mid 307
Benzo(a)anthracene 38 malkg N Mid 307
Chrysene 34 mg/kg N Mid 307
Benzo(b)fluoranthene 2.9 mgrkg N Mid 307
Benzo(k)fluoranthene 16 maglkg N  Mid 307
Benzo{a)pyrens 3.8 mglkg N Mid 307
Dibenz(a,hjanthracene 0.23 mafkg N Mid 307
Benzo{g,h.i)perylene 1.4 ma/kg N Mid 307
indeno(1,2,3-c,d)pyrene 1.3 mgfkg N Mid 307
Coronene 0.52 mgrkg N Mid 307
PAH, Total of 17 WAC 44 mglkg N Mid 307
benzene <0.10 mgfkg Y Mid 327
toluene <0.10 mg/kg Y Mid 327
ethylbenzene <0.10 mgfkg Y Mid 327
m&p-Xylene <0.20 mgfkg Y Mid 327
o-xylene <0.10 mglkg Y  Mid 327
Dry Ratio (BSEN 12457} 97.67 % N Mid Caiculated
Anatyst Comments for 10888352: No Analyst Comment

Accreditation Codes: Y = UKAS Acoredlted, N = Not UKAS Accradilad, M = MCERTS, S = Sub-contracted.
Analysed at Bri = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = S7L Reading, Run = STL Runcorn.
For Microbiological deterrninands 0 or NO=Not Delected, For Legiorella ND=Net Delacled! in voluse of sample fiterad, US=insuficlont sample

Severn Trent Laboratories Ltd.
STL Business Centre, Torringlon Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 8 of 17




Certificate of Analysis
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Report Number: COV/558587/2008
Laboratory Number: 10888353

Sampie Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.

Issue 1
Sample 8

SEVERN

STL

of 16

Sample Description: BHS8 1.00-2.00m

Sample Date: Sampie Received 31 October 2008 Analysis Complete: 13 November 2008
Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 1.50 % ratio N Mid 33
Moisture at 105¢ 1.5 % N Mid 33
TOC by Ignition in 02 3.0 % N Mid 27
PCB, Total of 7 Congeners <0.010 matkg N Mid 312
Mineral Qils, =C10 - C40 1800 mg/kg Y Mid 317
Naphthalene 11 mglkg N Mid 07
Acenaphthylene <0.10 ma/kg N Mid 307
Acenaphthene 3.3 mgrkg N Mid 307
Fluorene 46 mg/kg N Mid 307
Phenanthrene 33 mglkg N Mid 307
Anthracene 13 mg/kg N Mid 307
Fluoranthene 52 ma/kg N Mid ao7
Pyrene 43 mg/kg N Mid 307
Benzo(a)anthracene 23 mg/kg N  Mid 307
Chrysene 21 mg/kg N Mid o7
Benzo(b)fluoranthene 16 mg/kg N Mid 307
Benzo(k)fluoranthene 9.5 mg/kg N Mid 307
Benzo(a)pyrene 24 mg/kg N Mid a0y
Dibenz{a,h)anthracene 1.1 mg/kg N Mid 307
Benzo{g,h.l)perylene 87 mg/kg N Mid 307
Indeno(1,2,3-c,d)pyrene 9.2 mglkg N Mid 307
Coronene 1.8 mglkg N Mid 367
PAH, Total of 17 WAC 280 mg/kg N Mid 307
benzene <0.10 malkg Y  Mid 327
toluene <0.10 mglky Y Mid 327
ethylbenzene <0.10 ma/kg Y  Mid 327
mé&p-Xylene <0.20 myg'kg Y Mid 327
o-xylene <0.10 mgrkg Y Mid 327
Dry Ratio (BSEN 12457) 98.53 % N Mid Calculated

Analyst Comments for 10888353:

No Analyst Comment

Accreditalion Codes: Y = UKAS Accredited, N = Not UKAS Accrediled, M = MCERTS, S = Sub-conlracled.
Anglysed at: Bri = ST, Bridgand, Gov = STL Coventry, Mid = ST Midlands, Rea = STL Reading, Run = STL Runcem,
For Microbiological determinands 0 or ND=ot Detscted, For Legionslla ND=Not Detectad in volume of sample fiitered. IfS=Insufficient sample

Severn Trent Laboratories Ltd,
STL Business Centre, Torringlon Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 9 of 17




Report Number:
Laboratory Number: 10888354

Sample Source:

Sample Description:

Certificate of Analysis

COV/558587/2008

O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
BH7 13.0-14.00m 10:1

Issue
Sample 9

SEVERN

TRENT:

1
of 16

STL

Sample Date: Sample Received 31 October 2008 Analysis Complete: 13 November 2008
Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Soluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.014 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ugll Y Md 56
Calcium, Soluble 12 mg/l Y Mid §3F
Chromium, Soluble <10 ugfl Y  Mid 53F
Copper, Soluble <10 ugfl Y Mict 53F
Lead, Soluble <10 ug/l Y  Mid 53F
Mercury, Scluble 0.38 ug/l Y Mid 56
Molybdenum, Solubie 0.0085 mgfl N Mid 68
Nickel, Soluble <10 ug/l Y Mid H53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zing, Soluble <10 ugft Y  Mid 53F
Phenol index <0.050 mgf N Mict 32A
Sulphate as S04 <11 mg/| Y  Mid 60
Chloride as Cl 7.1 mgft Y  Mid 60
Dissoived Solids <200 mg/l N Mid 18
Fluoride as F- 0.42 mg/l Y Mid 20
TOC (Filtered) 3.9 mg/l Y Md 41

Analyst Comments for 10888354:

Na Analyst Comment

Accraditation Codas: Y = UKAS Accradited, N = Not UKAS Accradiied, M = MCERTS, § = Sub-conlracted.

Analysed at: Bri = STL Bridgend, Cov = STL Caventry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn.

For Microbiclcgical determinands 0 or ND=Not Detected, For Lagioneila ND=Nat Detected in volume of sample filtered. US=Insutficient sample

Severn Trent Laboeratories Ltd.
STL Business Centre, Torrington Avenue, Coveniry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 10 of 17




Certificate of Analysis

1314
L. T
1220
1510

Report Number: COV/558587/2008
Laboratory Number: 10888355

Sample Scurce: O Callaghan Moran & Assoc.
Sample Peint Description: Q Callaghan Moran & Assoc.
Sample Description; BH15 0.5-1.00m 10:1

URRS

3
|

Issue 1
Sample 10 of 16
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Sample Date: Sample Received 31 October 2008 Analysis Complete: 13 November 2008
Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Soluble <0.030 mgft N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Scluble 0.0060 magl Y Mid 54F
Cadmium, Soluble <0.10 ug/l Y  Mid 56
Calcium, Soluble 54 mg/l Y Mid 53F
Chromium, Soluble 18 ugfl Y Mid 53F
Copper, Soluble 36 ugli Y Mid 53F
Lead, Soluble 42 ug/l Y Mid 853F
Mercury, Soluble 0.35 ug/l Y  Mid 56
Molybdenum, Soluble 0.016 mgfl N Mid 68
Nickel, Soluble 15 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugfl N  Mid 25C
Zing, Soluble <10 ugfl Y Mid 53F
Phenol Index <0.050 mg/! N Mid 32A
Sulphate as S04 50 mg/l Y Mid 60
Chloride as C! <2.5 mg/i Y Mid €0
Dissolved Solids 420 mg/l N Mid 18
Fluoride as F- 0.23 mgfi Y Mid 20
TOC (Filtered) 6.2 mgfi Y  Mid 41

Analyst Comments for 10888355: No Analyst Comment

Accreditalion Coges: ¥ = UKAS Accradited, M = Nol UKAS Accredied, M = MCERTS, S = Sub-conlracted.

Anglysed al: 8ri = STL Bridgend. Cov = STL Covenlry, Mld = STL Midiands, Rea = STL Rasading, Run =

STL Runcom.

For Microbiclogical detarminznds ( or NO=Nct Detscted, For Legionella ND=Not Datacted T valume of sample filtered. IS=Insufficiant sample

Severn Trent Laboratorles Ltd.
STL Business Centre, Torringlon Avenue, Coveniry, CV4 8GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 11 of 17




Certificate of Analysis

TRENT S T L

Report Number: COVI558587/2008 Issue 1

Laboratory Number: 10888356 Sample 11 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc,

Sample Description: BH15 4.0-2.00m 10:1

Sample Date: Sample Received 31 October 2008 Analysis Complete: 13 November 2008

Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract ¥ N Mid |EN12457-3 10:1
Antimony, Soluble <0.030 mg/ N Mid 25C
Arsenic, Soiuble <50 ugll N Mid 25C
Barium, Soluble 0.0055 mg/l Y Mid 54F
Cadmium, Scluble <0.10 ugfl Y Mid 56
Calclum, Soluble 26 mg/l Y Mid 53F
Chromium, Soluble <10 ugfl Y  Mid S53F
Copper, Soluble 28 ugfl Y Mid 53F
Lead, Soluble 43 ugfl Y  Mid BaF
Mercury, Soluble 0.49 ug/l Y Mid 56
Molybdenum, Soluble 0.013 mg/l N Mid 68
Nickel, Soluble 14 ug/l Y  Mid 53F
Selenium, Soluble <6.0 ug/l N Mid 26C
Zinc, Soluble 13 ug/l Y Mid 53F
Phenol Index <0.050 mg/l N Mid 32A
Sulphate as S04 19 mgfl Y  Mid 60
Chloride as Cl <2.5 maft Y Mid 60
Dissolved Solids <200 mg/l N Mid 18
Flueride as F- <0.20 mg/l Y  Mid 20
TOC (Filtered) 36 mg/l Y Mid 41
Analyst Comments for 10888356: No Analyst Comment

Accradltation Codaes: Y = UKAS Accraciied, N = Not UKAS Accredited, M = MCERTS, S = Sub-contracied,
Analysed at: Brl = STL Bridgend, Cov = STL Covenlry, Mid = STL Midlands, Rea = STL Reading, Runt = STL Runcara.
For Microblological determinands D or ND=Not Detected, For Leglonefla ND=Not Delected in volume of sample filered, iS=Insufficient sampla

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Covenlry, Cv4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 12 of 17



Certificate of Analysis
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Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888357 Sample 12 of 16

Sample Source: O Callaghan Moran & Assoc.

Sampie Point Description: O Callaghan Moran & Assoc.

Sample Description: BH15 12.0-13.00m 10:1

Sample Date: Sample Received 31 October 2008 Analysis Complete: 13 November 2008

Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Soluble <0.030 mg/| N Mid 25C
Arsenic, Soluble <50 ug/i N  Mid 25C
Barium, Soluble 0.017 mg/l Y Mid LI
Cadmium, Soluble <0.10 ug/! Y  Mid 56
Calcium, Soluble 17 mg/t Y Mid B53F
Chromium, Soluble <10 ug/l Y Mid b53F
Copper, Scluble 15 ug/l Y Mid B3F
Lead, Soluble 41 ug/l Y  Mid 83F
Mercury, Soluble <0.30 ugA Y Mid 56
Molybdenum, Saluble 0.0046 mg/l M fviid G}
Nickel, Soluble 14 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugf N Mid 25C
Zinc, Soluble <10 ugfl Y Mid 53F
Phenol Index <0.050 g/l N Mid 32A
Sulphate as 504 13 mgil Y Mid 60
Chloride as Cl 10 mg/l Y Mid 60
Dissolved Solids <200 mg/l N Mid 18
Fluoride as F- 047 mg/l Y  Mid 20
TOC (Filtered) 37 mgfl Y Mid 41
Analyst Comments for 10888357: No Analyst Comment

Accrediialion Codes: Y = UKAS Agcredited, N = Nol UKAS Accraditad, M = MCERTS, S = Sub-contractad.
Analysed at: Bri = $TL Bridgend, Cov = STL Covenlry, Mid = STL Midiands, Rea = STL Reading, Run = STL Runcom.
For Microbiolegical detarminands 0 or ND=Not Datacted. For Lagionalla ND=Not Detecled In volume of sampla flterad. ¥S=Insufficlant sample

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Covenlry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 13 of 17



Certificate of Analysis SEVERN

I'RENT

Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888358 Sample 13 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc,

Sample Description: W2 0.50-1.00m 10:1

Sample Date: Sample Received 31 October 2008  Analysis Complete: 13 November 2008

Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Soluble 0.036 mg/l N  Mid 25C
Arsenic, Soluble <50 ug/l N  Mid 25C
Barium, Soluble 0.024 mal Y Mid 54F
Cadmium, Soluble <0.10 ugfl Y Mid 56
Calcium, Soluble 43 mg/l Y Mid 53F
Chromium, Soluble 21 ugfl Y Mid 53F
Copper, Soluble 34 uof Y  Mid 53F
Lead, Soluble 43 ugll Y Md 53F
Mercury, Soluble <0.30 ugf Y Mid 56
Molybdenum, Soluble 0.0066 mg/l N Mid 68
Nickel, Soluble 13 ugfl Y Mid 53F
Seleniurm, Soluble <6.0 uglt N Mid 25C
Zing, Soluble 1" ug/l Y Mid 53F
Phenol Index <0.050 mgh N  Mid 32A
Suiphate as S04 44 mg# Y Mid 60
Chloride as Ci 27 mg/fl Y Mid 80
Dissolved Solids 210 mgfl N Mid 18
Fluoride as F- 0.41 mg/l Y Mid 20
TQC (Filtered) 4.5 mg/l Y Mid 4
Analyst Comments for 10888358: No Analyst GComment

Accroditation Cadas: Y = UKAS Accrediled, N = Not UKAS Accredited, M = MCERTS, S = Sub-contraclad,
Anatysed ab: 811 = STL Bridgend, Cov = STI, Covantry, Mig 2 STL Midignds, Rea = STL Reading, Run = STL Runcom.
For Microbiologleal detesminands 0 or ND=Not Detected, For Legioneila NDsNot Qatected in volume of sample fllared. S=Insufficieni samgle

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 SGU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 14 of 17



Certificate of Analysis

Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888359 Sample 14 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoec.

Sample Description: W2 1.00-2.00m 10:1

Sample Date: Sample Received 31 October 2008  Analysis Complete: 13 November 2008

Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid [EN12457-3 10:1
Antimony, Scluble <0.030 mgft N Mid 25C
Arsenic, Soiuble <50 ug/l N Mid 25C
Barium, Soluble 0.018 mgfl Y Mid B4F
Cadmium, Soluble <0.10 ug/l Y  Mid 56
Calcium, Soluble 110 mag/l Y Mid 53F
Chromium, Soluble <100 ugh Y Mid 53F
Copper, Soluble <100 ugfl Y  Mid 53F
Lead, Soluble <100 ugfl Y Mid 53F
Mercury, Soluble <0.30 ugfl Y Mid 56
Malybdenum, Soluble 0.0081 myg/l N Mid 68
Nickel, Soluble <100 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zinc, Soluble <100 ugfl Y Mid 53F
Phenol Index <0.050 mg/l N Mid 32A
Sulphate as SO4 160 mg/l Y Mid 60
Chloride as C! 14 mg/l Y Mid 60
Dissolved Solids 420 mgh N Mid 18
Flueoride as F- <0.20 mg/| Y Mid 20
TOC {Filtered) 8.0 mg/l Y  Mid a1
Analyst Comments for 10888359: No Analyst Comment
Accraditation Codes: Y = UKAS Accradiled, N = Not UKAS Accredited, M = MCERTS, S = Sub-contractad
Analysed at: 8d = STL Biidgend, Cov = STL Coventry, Mid = STL. Midlaads, Rea = STL Reading, Run = STL, Ryncorn.
For Micrebislogica! determinands 0 or ND=Not Detetted. For Lagi ND=Not D in volume of sample filtered. VS=Insufficient samje

Severn Trent Laboratories Ltd.
STL Business Cenire, Tomington Avenue, Coventry, CV4 8GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 15 of 17



SEVERI

Certificate of Analysis

TRENT

Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888360 Sampie 15 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sampie Description: BH8 0.50-1.00m 10:1

Sample Date: Sample Received 31 October 2008  Analysis Complete: 13 November 2008

Test Description Result Units Accreditation Method
Leachate BSEN 10:1 extract Y N Mid |EN12457-310:1
Antimony, Soluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ug/l N Mid 25C
Barium, Soluble 0.021 mgfl Y Mid 54F
Cadmium, Soluble <0.10 ug/l Y Mid 56
Calcium, Soluble 650 mgyl Y  Mid 53F
Chromium, Soluble <100 ugf Y  Mid 53F
Copper, Solubie <100 ughl Y Mid B53F
Lead, Soluble <100 ug/l Y Mid 53F
Mercury, Soluble <0.30 ugfl Y  Mid 56
Molybdenum, Seluble 0.010 mghl N Mid 58
Nickel, Soluble <100 ugf Y Mid 53F
Selenium, Soluble <6.0 ug/l N Mid 25C
Zinc, Soluble <100 ug/l Y Mid 53F
Phenol Index <0.050 mgfl N Mid 32A
Sulphate as 504 1500 mg/l Y  Mid 60
Chloride as Cl 43 mgfl Y Mid 60
Dissolved Solids 2400 mg/l N Mid 18
Fluoride as F- <0.20 mg/l Y Mid 20
! TOC {Filtered) 52 mal Y Mid 41

Analyst Comments for 10888360: No Analyst Comment

Accredilatlon Codas: Y = UKAS Accreditad, N = Not UKAS Accredilad, M = MCERTS, § = Sub-contracted.
Analysad at: Bri = STL Bridgend, Cov = STL Coveniry, Mid = STL Midlands, Rea = STL Reacding, Run = STE Runcorn,
For Microblological determinands 0 or ND=Not D d, For Lagicnells ND=Not Detecled In volume of sampla filtared. I/Salnsufficlant sample

Severn Trent Laboratories Ltd,
STL Business Centre, Tominglon Avenue, Coveniry, CV4 BGU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 8575 Page 16 of 17



Certificate of Analysis STL

Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888361 Sample 16 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sampie Description: BHS 1.00-2.00m 10:1

Sample Date: Sample Received 31 October 2008  Analysis Complete: 13 November 2008

Test Description Result Units Accreditation Method
Leachate BSEN 10:1 extract Y N Mid [EN12457-3 10:1
Antimony, Soluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ught N Mid 25C
Barium, Soluble 0.025 mg/l Y Mid 54F
Cadmium, Solubie <0.10 ugh Y Mid 56
Calclum, Soluble 650 mg/l Y  Mid 53F
Chromium, Soluble <100 ugf Y Mid 53F
Copper, Solubie <100 ugfl Y Mid 53F
Lead, Soluble <100 ugfi Y Mid 53F
Mercury, Soluble <(.30 ugh Y  Mid 56
Malybdenum, Soluble 0.0095 mg/l N Mid a8
Nickel, Soluble <100 ugfl Y  Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 26C
Zinc, Soluble <100 ugfl Y Mid 53F
Phenol Index <0.050 mgA N Mid 32A
Sulphate as S04 1400 mgfl Y Mid 60
Chloride as Cl 58 mg/l Y Mid 80
Dissolved Solids 2400 mgyl N Mid 18
Fluoride as F- <0.20 mg/l Y Mid 20
TOC {Filtered) 7.3 mg/l Y  Mid 41
Analyst Comments for 10888361 Mo Analyst Comment
Accradilation Codes: Y = UKAS Accredited, N = Nol UKAS Accradited, M = MCERTS, § = Sub-contracted,
Analysed ai: Bii = STL Bridgond, Cov = STL Coveniry, Mif = STI, Midlands, Ree = STL Reading, Run = STL Runcom.
For Microblologleal datarminands 0 or ND=Noi D d, For Legionetla ND=Not Detectad in volume of sample fillered, KS=Insuflicient sample
Name: L. Ellis Date: 19 November 2008

Signed: K < %

Tile:  Team Leader

Severn Trent Laboratories Ltd.
STL Buslness Centre, Torrington Avenue, Coventry, GV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 17 of 17



B STL
TRENT

Mr Crean

O Callaghan Moran & Assoc.
Granary House

Rutland Street

Cork

24 December 2008
Test Report: COV/569308/2008

Dear Mr Crean

Analysis of your sample(s) submitted on 12 December 2008 is now complete and we have
pleasure in enclosing the appropriate test report(s).

An invoice for the analysis carried out will be sent under separate cover.

Should you have any gueries regarding this report(s) or any part of our service, please
contact Customer Services on +44 (0)24 7642 1213 who will be happy to discuss your
requirements.

If you would like to arrange any further analysis, please contact Customer Services. To
arrange container delivery or sample collection, please call the Couriers Department directly
on 024 7685 6562.

Thank you for using STL and we look forward to receiving your next samples.

Yours Sincerely,

Signed: m

Name: G. Smith

Title:  Inorg and License Chem Manager
STL Coventry Tel: +44 (0)24 7642 1213
STL Business Cenlre, Tormington Avenue,  Fax: +44 (0)24 7685 6575 s
Coventry, CV4 9GU www. stl-itd.com By

Savaern Trent Laboratories Limited 13“ = )
[T IR 445 chgpsm ot Byws b
Registerad in England & Walas Ragi No. 2148934 Ragl d Offica: 2257 Coventry Road, Blimingham B26 1229
1510




Report Summary STERVEE: = STL

Mr Donal Crean

O Callaghan Moran & Assoc.
Granary House

Rutland Street

Cork

Date of Issue: 24 December 2008

Report Number: COV/569308/2008 Issue 1

Job Description: Donal Crean
Job Location: O Callaghan Moran & Associates
Number of Samples Job Received: 12 December 2008

included in this report 22

Number of Test Results Analysis Commenced: 12 December 2008
included in this report 550

Name: G.Smith Date: 24 December 2008
Signed: m 5 Title:  Inorg and License Chem Manager

STL was nol responsible for sampling unless otherwise statled. Sampling is not covared by our UKAS accreditation.

Information on the methods of analysis and performance characteristics are available on request.
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
Tests marked ‘Not UKAS Accredited' in this Report/Certificate are not included in the UKAS Accreditation Schedule for our laboratory.

{c) Severn Trent Laboratories Limited 2008. All rights reserved. We, Severn Trent Laboraltories Limited, are the owner of all copyright in this report.
You must not copy, reproduce, amend or adapt this repor, its contents or any format in which it is delivered without our prior written agreement. I
you copy, reproduce, amend, or adapt this report in any way without our agreement you will be liable for any damage or loss to us. In the event of a
dispute the copy of the report held by us shail be the reference copy.

Severn Trent Laboratories Ltd.
STL Business Centre, Totrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 1 of 23




Certificate of Analysis

1314
ag7

TNFI\N

I'RF[\T

s O 1L

7220
1510
Report Number: COVi569308/2008 issue 1
Laboratory Number: 10956741 Sample 1 of 22
Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc,
Sample Description: BH7 4.00m-5.00m
Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation| Method
EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratic at 105C 0.10 % ratio N  Mid 33
Moisture at 105¢ 0.10 % N Mid 33
TOC by Ignition in 02 3.1 % N Mid 27
PCB, Total of 7 Congeners <0.010 malkg N Mid 312
Mineral Qils, >C10 - C40 <50 malkg Y Mid 37
Naphthalene <(.10 mg/ky N Mid 307
Acenaphthylene <0.10 mg/ka N  Mid 307
Acenaphtheng <0.10 mglkg N Mid 307
Fluorene <0.10 mg/kg N Mid 307
Phenanthrene <0.10 mglkg N Mid 307
Anthracene <0.10 mglkg N Mid 307
Fluoranthene <0.10 mglkg N Mid 307
Pyrena <0.10 mglkg N Mid 307
Benzo(a)anthracene <0.10 mglkg N Mid 307
Chrysene <0.10 mg/kg N Mid 307
Benzo{b)fluoranthene <0.10 mg/kg N Mid 307
Benzo{k)fluoranthene <0.10 mg/kg N Mid 307
Benzo{a)pyrene <0.10 mg/kg N Mid 307
Dibenz{a,h)anthracene <0.10 mg/kg N Mid 307
Benzo(g,h.iperylens <0.10 mgikg N Mid 307
Indeno(1,2,3-c.,d)pyrens <0.10 mg/kg N  Mid 307
Coronene <0.10 mg/kg N Mid 307
PAH, Total of 17 WAC <1.0 mglkg N Mid 307
benzene <0.10 mg/kg Y  Mid 327
toluene <0.10 mg/kg Y Mid 327
ethylbenzene <0.10 mg/kg Y  Mid 327
mé&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratic (BSEN 12457) 99.90 % N Mid Calculated
Analyst Comments for 10956741 No Analyst Comment
Accreditation Codes: Y = UKAS Accreditad, N = Not UKAS Accredited, M = MCERTS, S = Subscontracted.
?S:m?;ﬁ:;;ﬂ%mﬁ::&sgﬁ:ﬂ[s):ll;lt(::to:emm M]go‘r ISTI: Mld't'gnlslg'jﬁ; :‘STL Rf ia: w&xﬁigm?f:mi Relaling o Legionella velume analysed 19 is spproximataly aquivalent to 1.

Ks=Insufficiont sampla

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 2 of 23




Report Number:
Laboratory Number;

Sample Source:

Sample Description:

Certificate of Analysis

COVI569308/2008
10956742

O Callaghan Moran & Assoc.

Sample Peint Description: O Callaghan Moran & Assoc.

BH12 9.50m-1.00m

lssue 1
Sample 2

SEVERN

STL

TR ENVE

of 22

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Molisture Content Ratio at 105C 0.39 % ratio N  Mid 33
Moisture at 105¢ 0.39 % N Mid 33
TOC by Ignition in 02 53 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 640 mglkg Y Mid 317
Naphthalene 0.47 mgfkg N Mid 307
Acenaphthylene <0.10 mgkg N Mid 307
Acenaphthene 0.18 mg/kg N Mid 307
Fluorene 0.1 mafkg N Mid 307
Phenanthrene 1.3 mg/kg N  Mid 307
Anthracene 0.19 mgrkg N Mid 307
Flucranthene 0.87 mg/kg N Mid 307
Pyrene 1.1 mg/kg N Mid 307
Benzo(a)anthracene 0.43 mg/kg N Mid 307
Chrysene 0.36 mg/kg N Md 307
Benzo(b)fluoranthene 0.26 mglkg N Mid 307
Benzo(k)fluoranthene 0.15 mg/kg N Mid 307
Benzo(a)pyrene 0.34 mglkg N Mid 307
Dibenz(a,hjanthracene <0.10 mg/kg N Mid 307
Benzo(g,h,i)perytene 0.45 mg/kg N Mid 307
Indeno(1,2,3-c,d)pyrene 0.37 mgfkg N Mid 307
Coroneng <0.10 mg/kg N Mid 307
PAH, Total of 17 WAC 556 mglkg N Mid 307
benzene <0.10 mgfkg Y  Mid 327
toluene <0.10 mgfkg Y  Mid 327
ethylbenzene <0.10 mg/kg Y  Mid 327
mé&p-Xylene <0.20 mg/kg Y  Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 99.61 % N  Mid Caleulaled

Analyst Comments for 10956742:

No Analyst Commant

Accreditation Codes: Y = UKAS Accrediled, N = Not UKAS Accrediled, M = MCERTS, & = Sub-coniractad.
Analysed at: Bii = STL. 8ridgend, Cov = STL Covanlry, Mid = STL Midiands, Rea = STL Reading, Run = STL Runcomn.

For Microblological detesminands 0 or ND=Not O

I'S=Insufficient sample

Forl

ND=Not Det

Severn Trent Laboratories Ltd.

ted in voluma of sampla fillered. Relating to Leglonslia volyma analysed 1g is approximately equivalent to 1mil.

STL Business Centre, Torrington Avenue, Coventry, CVé 9GU Tel:+44 {0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 3 of 23




Certificate of Analysis

Report Number: COV/569308/2008
Laboratory Number: 10956743

Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sampte Description: BH12 3.00m~4.00m

Issue 1
Sample 3

SEVERN

TRENT

of 22

g STL

Sample Date; Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Resuit Units Accreditation Method

EN 12457-3 Leachale Y N Mid EN12457-3
Moisture Content Ratio at 105C 0.29 % ratio N Mid 33
Moisture at 105¢ 0.2 % N Mid 33
TOC by Ignition in 02 3.0 % N Mid 27
PC8, Total of 7 Congeners <0.010 mgfkg N Mid 312
Mineral Qils, >C10 - C40 170 mgrkg Y  Mid 317
Naphthalene <0.10 markg N Mid 307
Acenaphthylene <0.10 ma/kg N Mid 307
Acenaphthene <0.10 malkg N Mid 307
Fluorane <0.10 mgfkg N Mid 307
Phenanthrene 0.11 mgfkg N Mid 307
Anthracene <0.10 mgrkg N Mid 307
Fluorarthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mgfkg N Mid 307
Benzo(a)anthracene <0.10 mg/kg N Mid 307
Chrysene <0.10 mglkg N Mid 307
Benzo(b)flucranthene <0.10 markg N Mid 307
Benzo(k)fluoranthena <0.10 mgrkg N Mid 307
Benzo{a)pyrene <0.10 mg/kg N Mid 307
Dibenz(a,h)anthracene <0.10 mg/kg N Mid 307
Benzo(g,h,i)perylene <0.10 mg/kg N Mid 307
Indeno(1,2,3-¢c,d)pyrene <0.10 mg/kg N Mid 307
Coronene <0.1¢ mg/kg N Mid 307
PAH, Total of 17 WAC <1.0 ma/kg N Mid 307
benzene <0.10 mg/kg Y Mid 327
toluene <0.10 mgikg Y  Mid 327
ethylbenzene <0.10 mglkg Y  Mid 327
mé&p-Xylene <0.20 mgtkg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 99.71 % N Mid Calculated
Analyst Comments for 10956743: No Analyst Comment
Accracﬁlalmn Codas: Y = UKAS Accrediled, N = Nat UKAS Accrediled, M = MCERTS, § = Sub-contracted.
For ;\ollurobab:lg;cals;;.la;;nan;scuo:r:gzlﬁgiolzenu? Eﬂ lg:r?TL Mldla‘ﬁgil‘:: r‘STL R?;dvmd?ucﬁ:%f si%ﬁiuﬁﬂgr;md Raleling 1o Legionella volume d 1 is app ly equivalent to 1ml.

¥S=Insufficient sample

Severn Trent Laboratories Lid.

STL. Business Centre, Torrington Avenue, Coventry, CV4 8GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 4 of 23




Certificate of Analysis
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Report Number: COV/569308/2008 Issue 1

Laboratory Number: 10956744 Sample 4 of 22

Sample Source: O Callaghan Morzan & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH12 4.00m-5.00m

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008

Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 0.28 % ratio N Mid 33
Moisture at 105c 0.28 % N Mid 33
TOC by Ignition in O2 2.4 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 57 my/ky Y Mid 317
Naphthalene 0.18 mg/kg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 mg/kg N Mid 307
Fluorene <0.10 mg/kg N Mid 307
Phenanthrene <0.10 mg/kg N Mid 307
Anthracene <0.10 mg/kg N Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mg/kg N Mid 307
Benzo(ajanthracene <0.10 mglkg N  Mid 307
Chrysene <0.10 mg/kg N Mid 307
Benzofb)fluoranthene <0.10 mg/kg N Mid 307
Benzo(k)fluoranthene <0.10 mg/kg N Mid 307
Benzo(a)pyrene <0.10 mg/kg N Mid 307
Dibenz{a h)anthracene <0.10 mglkg N Mid 307
Benzofg,h,i)perylene <0.10 mglkg N Mid 307
Indeno(1,2,3-c,d)pyrene <0.10 mg'kg N Mid 307
Coronene <0.10 mg/kg N Mid o7
PAH, Total of 17 WAC <1.0 mg/kg N Mid 307
henzene <010 mg/kg Y  Mid 327
foluene <0.10 mg/kg Y  Mid 327
ethytbenzene <0.10 ma/’kg Y o Mid 327
mé&p-Xylene <0.20 mglkg Y Mid 327
o-xylene <0.10 mg/kg Y  Mid 327
Dry Ratic (BSEN 12457) 99.72 % N  Mid Calculated
Analyst Comments for 10956744 Ne Analyst Comment

Ar.cmdllaﬂon Codes: Y = UKAS Accredited, N = Noi UKAS Accradiled, M = MCERTS, S = Sub-contracted.

lysed at: BA = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Ree = STL Reading, Run = STL Runcern.
For Mnmuologlcal delermlnands 0 or ND=Not Detecled, For Legionella ND=Not Delected in volume of sampie fliered. Relating lo Legionella volume analysed 1g Is approximately squivaiant to 1ml.
IrS=Insufflclont sample

Severn Trent Laboratories Ltd.
STL Business Centra, Torringlon Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 5 of 23
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Issue 1
Sample 5

Report Number: COV/569308/2008

Laboratory Number: 10956745 of 22

Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH12 8.00m-10.00m

SEVERN

TRENT

STL

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method
EN 12457-3 Leachale Y N Mid EN12457-3
Moisture Content Ratio at 105C 0.37 % ratio N  Mid 33
Moisture at 105¢ 0.37 % N Mid 33
TOC by Ignition in 02 1.4 % N  Mid 27
PCB, Total of 7 Congeners <0.010 mg/ka N Mid 312
Mineral Qils, >C10 - C40 <50 mg/kg Y  Mid 317
Naphthalene 0.18 mglkg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 ma/kg N Mid 307
Fluorene <0.10 ma/kg N Mid 307
Phenanthrene <0.10 mg/kg N Mid 307
Anthracene <0.10 mglkg N Mid 307
Fluoranthene <0.10 ma/kg N Mid 307
Pyrene <0.10 mglkg N Mid 307
Benzo(a)anthracene <0.10 mg/kg N Mid 307
Chrysene <0.1¢ mglkg N  Mid 307
Benzo(b)fluoranthena <0.10 ma'kg N Mid 307
Benzo(k)fluoranthene <0.10 mglkg N Mid 307
Benzo(a)pyrene <0.10 malkg N Mid 307
Dibenz{a,h)anthracene <0.10 mg/kg N Mid 307
Benzo{g,h,i)perylene <0.10 malkg N Mid 307
indeno{1,2,3-c,d)pyrene <0.10 mg/kg N Mid 307
Coronene <0.10 mglkg N Mid 307
PAH, Total of 17 WAC <1.0 mg/kg N  Mid 307
benzene <0.10 mag/kg Y Mid 327
toluene <0.10 mgrkg Y Mid 327
ethylbenzene <0.10 mglkg Y Mid 3z7
mé&p-Xylene <0.20 mafkg Y Mid 327
o-xylene <0.10 mgfkg Y Mid 327
Dry Ratio (BSEN 12457) 99.63 % N Mid Calculated
Analyst Comments for 10856745: No Analyst Comment
Accreditation Codes: ¥ = UKAS Accredited, N = Not UKAS Accreditad, M = MCERTS, S » Sub-contracisd.
Analysed at: Bri = STL Bidgend, Cov = STL Covantry, Mid = STL Midtands, Rea = STL Reading, Run = STL Runcorn.
For Migrobiotogical detesminands 0 or ND=Not Detacled, For Legionelia ND=Not Delacted In volume of sample fillarsd. Rslaiing to Leg volume analysed 1gis app iy to 1mi

i#Salnsufficient sample

Severn Trent Laboratories Ltd.

STL Business Centre, Tormington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 6 of 23




Certificate of Analysis

Report Number; COV/569308/2008
Laboratory Number: 10956746

Sample Source:

Sample Description; BH14 0.50m-1.00m

1
1314

1229
1510

O Callaghan Moran & Assoc.
Sample Peint Description: O Cailaghan Moran & Assoc.

Issue

'QF\ ERN

[Rf\'

1

Sample 6 of 22

Eamam O 1 L

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 1.60 % ratic N iid 33
Moisture at 105¢ 1.6 % N Mid 33
TOC by Ignition in 02 44 % N Mid 27
PCB, Total of 7 Congeners <0.010 mglkg N Mid 312
Mineral Oiis, >C10 - C40 89 mglkg Y Mid 317
Naphthalene 0.59 mg/kg N Mid 307
Acenaphthyiene <0,10 mglkg N Mid 307
Acenaphthens 0.25 mg/kg N Mid 307
Fluorene 0.11 mg/kg N Mid 307
Phenanthrene 18 mg/kg N Mid 307
Anthracene 0.26 mglkg N Mid 307
Fluoranthene 1.1 mgfkg N Mid 307
Pyrene 1.2 mg/ika N Mid 307
Benzo(a)anthracene 0.60 mg/kg N Mid 307
Chrysene 0.57 mg/kg N  Mid 307
Benzo(b)fiucranthene 045 mg/kg N Mid 307
Benzo(k)fiuoranthene 6.18 mgfkg N  Mid 307
Benzo(a)pyrene 0.56 mgfkg N Mid 307
Dibenz{a,h)anthracene <0.10 mglkg N Mid 307
Benzo(g,h,iperylene 0.37 magfkg N Mid 307
Indeno(1,2,3-c,d)pyrene 0.26 mg/kg N Mid 307
Coronene <0.10 mg/kg N  Mid 307
PAH, Total of 17 WAC 8.1 mg'kg N Mid 307
benzene <0.10 mg/kg Y  Mid 327
toluene <010 mg/kg Y  Mid 327
ethylbenzene <0.10 mg/kg Y Mid 327
mé&p-Xylene <0.20 mglkg Y Mid 327
a-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 98.43 % N Mid Calcuiated

Analyst Comments for 10956746: No Analyst Comment

Accreditalion Codes: Y = UKAS Accredited, N = Not UKAS Accreditad, M = MCERTS, 5 = Sub-contractad.

Analysed at; Bii = STL Bridgend, Cov = STL Coventry, Mid = STL Miclands, Rea = $TL Reading, Run = STL Runcorn,

For Microbiologioal determinands § or ND=Not Detected, For Legionella ND=Hot Datacted in volume of ample flkerad. Retating to Laglonella volume analysad 1g ks approximately squivalent to Tml.

ItS=Insuitclent sample

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax;+44 (0)24 7685 6575 Page 7 of 23




Certificate of Analysis | & e STL

TRENT

Report Number: COV/569308/2008 Issue 1

Laboratory Number: 10956747 Sample 7 of 22

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc,

Sample Description: BH14 1.00m-2.00m

Sample Date: Sample Received 412 December 2008 Analysis Complete: 24 December 2008

Test Description Resuit Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 0.91 % ratic N Mid 33
Moisture at 105¢ 0.9¢ % N Mid 33
TOC by lgnition in 02 38 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 180 mg/kg Y  Mid 37
Naphthalene 0.48 mg/kg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 7
Acenaphthene 017 mg/kg N Mid 307
Fluorene 0.13 mg/kg N Mid 307
Phenanthrene 17 mg/kg N Mid 307
Anthracene 0.27 mg/kg N Mid 307
Fluoranthene 1.1 ma/kg N Mid 307
Pyrene 1.2 mg/kg N Mid 307
Benzo(a)anthracene 0.62 mg/kg N Mid 367
Chrysene 0.62 mgfkg N Mid 307
Benzo(b)flucranthene 0.52 mgfkg N Mid 307
Benzo(k)fluoranthene 0.23 ma/kg N Mid 307
Benzo(a)pyrene 0.44 mg/kg N Mid 307
Dibenz{a,h)anthracene <0.10 mg/kg N Mid 307
Benzo(g,h,i)perylene 0.43 mglkg N Mid 307
indeno(1,2,3-c,d)pyrene 0.39 mg/kg N Mid 307
Coronene <0.10 mgfkg N Mid 307
PAH, Total of 17 WAC 8.3 mg/kg N Mid 307
benzene <0.10 mgrkg Y Mid 327
toluene <0.10 mylky Y Mid 327
sthylbenzene <0.10 mg/kg Y  Mid 327
mé&p-Xylene <0.20 mgfkg Y Mid 327
o-xylene <0.10 mg/kg Y  Mid 327
Dry Ratio (BSEN 12457) 89.10 % N Mid Calculated
Analyst Comments for 10956747: No Analyst Comment

Accredilation Codas! ¥ = UKAS Accredited, N = Not UKAS Actiedited, M = MCERTS, S * Sub-conivacted.

Analysed at: Bsi = STL Bridgend, Cov = STL Covantry, iid = STL Midlands, Res = 8TL R g, Run = STL X

For Microblological deterrninands 0 or ND=Nol Detacled, For Leglenella ND=Not Detected in velume of sample filtered. Relafing to Leglonelia volume anelysed 1g Is approximately equivalent to 1ml.
I’'S=Insurificiant sample

Severn Trent Laboratories Ltd.
STL Business Centre, Torringion Avenue, Covenltry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 8 of 23




Certificate of Analysis

Report Number: COVi569308/2008
Laboratory Number:; 10956748

Sample Source: O Callaghan Moran & Assoc.
Sampie Point Description: O Callaghan Moran & Assoc,

Issue
Sample 8

SEVERN

TRENT

1
of 22

STL

Sample Description: BH14 2.00m-3.00m
Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Unlts Accreditation Method

EN 12457-3 Leachate Y N  Mid EN12457-3
Moisture Content Ratio at 105C 1.67 % ratio N Mid 33
Moisture at 105¢ 1.6 Yo N  Mid 33
TOC hy Ignition in 02 36 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Oils, >C10 - C40 <50 mg/kg Y Mid 317
Naphthalene 0.32 mg/kg N iviid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 mg/kg N Mid 307
Fluorene <0.10 mg/kg N  Mid 307
Phenanthrene 019 mgikg N  Mid 307
Anthracene <010 mgikg N Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mg/kg N Mid 307
Benzo(a)anthracene <0.10 ma/kg N Mid 307
Chrysene <0.10 mag/kg N Mid 307
Benzo(b)flucranthene <0.10 mg/kg N Mid 307
Benzo(k)fluoranthene <0.10 mg/kg N Mid 307
Benzo(a)pyrene <0.10 mglkg N Mid 307
Dibenz(a,h)anthracene <0.10 mg/kg N Mid 307
Benzo(g.h.i)perylene <0.10 mg'kg N Mid 307
Indeno(1,2,3-¢,d)pyrene <0.10 mg/kg N Mid 307
Coronene <0.10 malkg N Mid 307
PAH, Total of 17 WAC <1.0 mgfkg N  Mid 307
benzene <0.10 mg/kg Y Mid 327
toluene <0.10 mglkg Y Mick 327
ethylbenzene <0.10 mg/kg Y Mid 327
m&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mgfkg Y  Mid 327
Dry Ratio (BSEN 12457) 98.36 % N Mid Calculated
Analyst Comments for 10956748: No Analyst Comment
Accraditation Codes: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, § = Sub.contractad,
P m:&s;:aisc{:wﬁﬁ:ﬁg'sgﬁ;gzhgtoryenw' Mig:rIST:' “’"""”"ﬁé‘ff?o??ﬁTE@fﬁaﬁﬁﬁsﬂ,ﬁ”ﬁ&T&. Relating to Lagionella volume analysed 1g is approximately aquivalsnt fc 1ml.

USainsufficlant sample

Severn Trent Laboratories Lid.

STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 {0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 9 of 23
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Report Number: COV/569308/2008 Issue 1
Laboratory Number: 10956749 Sample 9 of 22
Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: Q Callaghan Moran & Assoc.
Sample Description: BH14 3.00m-4.00m
Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method
EN 12457-3 Leachate b N Mid EN12457-3
Moisture Content Ratio at 105C 0.40 % ratio N  Mid 33
Moisture at 105¢ 0.40 Yo N Mid 33
TOC by Ignition in 02 a5 % N  Mid 27
PCB, Total of 7 Congeners <0.010 mglkg N Mid 312
Mineral Qils, >C10 - C40 <50 mg/lkg Y  Mid 317
MNaphthalene 0.31 mg/lkg N Mid 307
Acenaphthylene <0.10 moafkg N Mid 307
Acenaphthane <0.10 mglkg N  Mid 307
Fluorene <0.10 mglkg N M 307
Phenanthrene D12 mg/kg N Mid 307
Anthracene <0.10 mg/kg N Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mgfkq N Mid 307
Benzo(a)anthracenea <0.10 mglkg N Mid 307
Chrysene <0.10 mglkg N Mid 307
Benzo(b)ftuoranthene <0.10 mg/kg N Mid 307
Benzo(k)fluoranthene <0.10 mgfkg N Md 307
Benzo{a)pyrene <0.10 mglkg N Mid 307
Dibenz(a,h)anthracene <0.10 mg/kg N Mid 307
Benzo{g.h,l)perylene <0.10 mglkg N Mid 307
Indena(1,2,3-c,d)pyrene <0.10 mg/kg N Mid 307
Coronene <0.10 mg/kg N Mid 307
PAH, Total of 17 WAC <1.0 mglkg N Mid 307
benzene <0.10 mafkg Y Mid 327
toluene <0.10 mglkg Y Mid 327
ethylbenzene <0.10 mglkg Y  Mid 327
m&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mglkg Y Mid 327
Dry Ratio {BSEN 12457) 99.60 % N Mid Calculated
Analyst Comments for 10956749; No Analyst Comment

Accreditation Codas: Y = UKAS Accraditad, N = Not UKAS Accredited, M = MCERTS, S = Sub-conlractad.

Analysed at; Bri = STL Bridgend. Cov = STL Covantry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcom.

For Microbiological determiands 0 or ND=Not D: d, For Leglonella ND=Not D @ in volume of sample fillered. Relaling 1o Legionalla volume analysed 1g is appreximalely equivalant to 1mi.
S=Insufflclant sampie

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 10 of 23




Report Number:

Sample Source:
Sample Point Description;
Sample Description:

Certificate of Analysis

COV/569308/2008
Laboratory Number; 16956750

F\FPN

IRL\[

Issue 1
Sample 10 of 22

O Callaghan Moran & Assoec.
QO Callaghan Moran & Assoc.
BH14 8.00m-10.00m

s O 1L

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method
EN 12457-3 Leachate Y N Miid EN12457-3
Moisture Content Ratio at 105C 0.50 % ratio N  Mid 33
Moisture at 105¢ 0.49 % N Mid 33
TOC by Ignition in 02 1.4 % N Mid 27
PCB, Total of 7 Congeners <0.010 mgrkg N Mid 312
Mineral Oils, >C10 - C40 <50 mg/kg Y Mid 317
Naphthalene 0.28 mg/kg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 mgrkg N Mid 307
Flucrene <0.10 mglkg N Mid 307
Phenanthrene <0.10 mglka N Mid 307
Anthracene <0.10 mg/kg N Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mgfkg N Mid 307
Benzo(a)anthracene <0.10 mg/kg N  Mid 307
Chrysene <0.10 mg/kg N Mid 307
Benzo(b)flucranthene <0.10 ma/kg N Mid 307
Benzo(k)fluoranthene <0.10 markg N Mid 307
Benzo{a)pyrene <0.10 mg/kg N Mid 307
Dibenz(a,h)anthracene <0.10 mgfkg N Mid 307
Benzo(g,h,i}perylena <0.10 mg/kg N Mid 307
Indeno(1,2,3-¢,d}pyrene <0.10 mgfkg N Mid 367
Coronene <0.10 mgrkg N Mid 307
PAH, Total of 17 WAC <1.0 mg/kg N Mid 307
benzene <0.10 markg Y Mid 327
toluene <0.10 mafkg Y  Mid 327
ethylbenzene <0.10 mgfkg Y Mid 327
mé&p-Xylene <0.20 mgfkg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 99.51 %, N Mid Calcuiated
Analyst Comments for 10956759: No Analyst Comment
Accraditation Codes: Y = UKAS Acciedited, N = Not UKAS Accrediled, M £ MCERTS, S = Sub-conilracted.
Analysad at: Bei = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn.
For Microblological dalemminands 0 or MD=Noi Datected, For Legicnsita ND=Net Delecled In volume of sample filered, Relating lo Legionella volume analysed 1g is approximalely squivalent to 1ml,

/S=Insufficient sampis

Severn Trent Laboratories Ltd.
STL Business Centre, Tarrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 11 of 23



Certificate of Analysis
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Report Number: CQOV/569308/2008 Issue 1

Laboratory Number: 10956751 Sample 11 of 22

Sampie Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc,

Sample Description: BHS 4.00m-5.00m

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008

Test Description Resuit Units Accreditation Method

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C <0.10 % ratio N Mid 33
Moisture at 105¢ <0.10 % N Mid 33
TOC by Ignition in 02 238 % N Mid 27
PCB, Totai of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 <50 mgrkg Y  Mid 317
Naphthalene 0.12 mafkg N Mid 307
Acenaphthylene <0.10 mafkg N  Mid 307
Acenaphthene <0.10 mg/kg N Mid 307
Fluorane <0.10 mgfkg N Mid 307
Phenanthrene <0.10 mg/kg N Mid 307
Anthracene <0.10 mgfkg N Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mgtkg N Mid 307
Benzo(a)anthracene <0.10 mgfkg N  Mid 307
Chrysene <0.10 mglkg N Mid 367
Benzo(b)fluoranthene <0.10 mg/kg N Mid 307
Benzo{k)flucranthane <0.10 mgfkg N Mid 307
Benzo{a}pyrene <010 my/kg N Mid 307
Dibenz{a,h}anthracene <0.10 mglkg N Mid 307
Benzo{g.h.i)perylene <0.10 ma/kg N Mid 307
Indeno{1,2,3-c,d)pyrene <0.10 mg/kg N Mid 307
Coronene <0.10 ma/kg N Mid 307
PAH, Total of 17 WAC <1.0 ma/kg N Mid 307
benzene <0.10 mg/kg Y Mid 327
tolugne <0.10 mg/kg Y Md 327
ethylbenzene <0.10 mg/kg Y  Mid 327
mé&p-Xyiene <0.20 mglkg Y Mid 327
o-xylene <0.10 mglkg Y  Mid 327
Dry Ratio (BSEN 12457} 99.90 % N Mid Calculaied
Analyst Comments for 10956751: No Analyst Comment

Accrediiation Codes: Y = UKAS Accradited, N = Not UKAS Accredited, M = MCERTS. § = Sub-contracted,

Aralysad al: Bri = STL Bridgsnd, Gov = STL Coventry, Mid = STI. Midiands, Rea = STL. Reading. Run = STL Runcorn.

For Microhlological determinands 0 or NO=Nol D For Laglonalla NC=Not D d in volume of sampla Mterad, Relaling to Leglonella volume analysed 1g is approximately aquivaient to 1ml.
iS=Insufficient sampla

Savern Trent Laboratories Lid.
STL Business Cenlre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 {0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 12 of 23
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Report Number: COV/569308/2008 Issue 1
Laboratory Number: 10956752 Sample 12 of 22
Sample Source: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH7 4.00m-5.00m 16:1
Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method
Leachate BSEN 10:1 extract Y N Mid |EN12457-3 10:1
Antimoeny, Scluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.0084 mgfl Y Mid S4F
Cadmium, Soluble <0.10 ugll Y Mid 56
Caleium, Soluble 9.7 mg/l Y Mid 53F
Chromium, Soluble <10 ug/l Y Mid 53F
Copper, Soluble <10 ug/| Y Md 53F
Lead, Soluble <10 ugf Y  Mid 53F
Mercury, Soluble 1.2 ugfl Y Mid 56
Molybdenum, Soluble <0.0030 mgfl N Md 66
Nickel, Soluble <10 ug/l Y Mid 53F
Selenium, Soluble <6.0 wgfl N Mid 25C
Zinc, Soluble <10 ugfl Y  Mid 53F
Phenol Index <0.050 mgl N Mid 32A
Sulphate as 504 <11 mg/) Y Md 60
Chioride as CI <2.5 mg/l Y Mid 60
Dissolved Solids <200 mgft N Mid 18
Fluoride as F- 0.30 mg/| Y  Mid 20
TOC (Filtered) 1.3 Mgyl Y  Mid M
Analyst Comments for 10956752: No Analyst Comment

Accradiation Codes: Y = UKAS Accredifad, N = Net UKAS Accradited, M = MCERTS, S = Sub-contracted.

Analysed at: Bri = STL Bridgend, Cov » STL Covanlry, Ml = STL Midlands, Raa = STL Reading, Run = STL Runeorn.

For Microblological delemyinands 0 or ND=Not D For L lia ND=Naot D In volume of sampla fillered. Ralating fo Legionelta volumas analysad 1g is approximately equivalent to 1ml.
S=insufficient sample

Savern Trant Laboratories Ltd,
STL Business Centra, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 13 of 23
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Laboratory Number; 10956753

Sample Source:

Sample Description:
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Sample 13 of 22

O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
BH12 0.50m-1.00m 10:1

s O 1 L

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation| Method

Leachate BSEN 10:1 extract Y N Mid |EN12457-3 10:1
Antimony, Soluble <0.030 mg# N Mid 25C
Arsenic, Soluble <50 ug/l N Mid 25C
Barium, Soluble 0.019 mgfl Y  Mid 54F
Cadmium, Soluble <0.10 ugll Y  Mid 56
Calcium, Soluble 68 mg# Y Mid 53F
Chromium, Soluble 33 ugfl Y Mid B3F
Copper, Soluble <10 ugfl Y  Mid 53F
Lead, Soluble <10 ug/l Y  Mid 53F
Mercury, Soluble 1.8 ugfl Y Mid 56
Molybdenum, Soluble 0.0084 mgAl N Mid 88
Nickel, Soluble <10 ugfl Y Mid 53F
Selenium, Soluble <6.0 ug/| N Mid 25C
Zinc, Soluble <10 ugfl Y Mid 53F
Phenol index <0.050 mgit N Mid 32A
Sulphate as S04 91 mgfi Y  Mid 60
Chloride as Cl <25 mgh Y Mid 60
Dissolved Solids 320 mgA N Mid 18
Flueride as F- 0.30 mg/l Y Mid 20
TOC {Filtered} 2.6 mgft Y  Mid 4

Analyst Comments for 10956753:

No Analyst Comment

Accreditation Codes: Y = UKAS Accrediad, N = Not UKAS Accredited, M = MCERTS, S = Sub-conivacted.
Anslysed at: Brl = STL Bridgend, Coy = STL Coveniry, Mid = STL Midiands, Rea = STL Reading, Run = STL. Runcorn,
For Microblological detemminands 0 or ND=Not Datecled, For Legionslla ND=Not Detected in volume of sample Fltered. Relating to Leglonella volume anaiysed 1g Is approximately equivelent ta 1ml.

1/§alngufliclent sample

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Coventry, CV4 SGU Tel.+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 14 of 23
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Laboratory Number:

Sample Source:

Sample Description:

Certificate of Analysis

COV/569308/2008
10956754

issue 1

SEVERN

Sample 14 of 22

O Callaghan Moran & Assoc.

Sample Point Description. O Calaghan Moran & Assoc.

BH12 3.00m-4.00m 10:1

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid [EN12457-3 10:1
Antimony, Scluble <0.030 mg/l N Mid 25C
Arsenic, Scluble <50 ugfl N Mid 250
Barium, Soluble 0.0033 mgf Y Mid 54F
Cadmium, Soluble <0.10 ugfl Y Mig 56
Calcium, Soluble 18 mgfl Y Mid B53F
Chromium, Soluble <10 ugfl Y Mid 53F
Copper, Soluble <10 ugfl Y Mid 53F
Lead, Soluble <10 ug/l Y Mid B3F
Mercury, Soluble <0.30 ugfl Y Mid 56
Molybdenum, Soluble 0.031 mg/l N Mid 68
Nickel, Soluble <10 ugfl Y  Mid 53F
Selenium, Soluble <6.0 ug/l N Mid 25C
Zinc, Soluble <10 ug/l Y Mid 53F
Phenol Index <0.050 mgfl N Mid 32A
Sulphate as S04 30 mgfl Y Mig 60
Chloride as Cl <2.5 mg/l Y  Mid 60
Dissolved Solids <200 mgfl N  Mid 18
Fluoride as F- 023 mg/l Y  Mid 20
TOC (Filtered) 2.2 mg/l Y Mid 41
Analyst Comments for 10956754: No Analyst Comment
Accreditetion Codes: Y = UKAS Accrediied, N = Not UKAS Accrediled, M = MCERTS, § = Sub-contracted.
Analysed at; Bri = STL Bridgend, Cov = STL Coventry. Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn.
For Microblological determinands 0 or ND=Not D d, For Legi ND=Not D n volume of sample fittered. Relating to Legionela voluma anelysed 1g1s | iy aguivalent lo 1ml.

l{S=lInsufficient sampla

Severn Trent Laboratories Ltd.

STL Business Cenire, Torrington Avenue, Coveniry, Cv4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 15 of 23




Certificate of Analysis

s SoTL
TRE‘\f

Report Number: COV/568308/2008 Issue 1

Laboratory Number: 10956755 Sample 15 of 22

Sample Source: 0 Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH12 4.00m-5.00m 10:1

Sample Date: Sample Received 12 Decemher 2008 Analysis Complete: 24 December 2008

Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Scluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ugh N Mid 25C
Barium, Soluble 0.0068 mgh Y Mid 54F
Cadmium, Soluble <0.10 ug/l Y o Mid 56
Calcium, Soluble 12 mg/l Y Mid 53F
Chromium, Soluble <10 ug/| Y Mid 53F
Copper, Soluble <10 ug/l Y Mid 53F
Lead, Soluble <10 ug/l Y Mid 53F
Mercury, Soluble <0.30 ug/ Y  Mid 56
Molybdenum, Soluble 0.020 mg/l N Mid 68
Nickel, Soluble <10 ug/l Y Mid 53F
Selenium, Soluble <8.0 ugll N Mid 25C
Zinc, Soluble <10 ugh Y  Md B3F
Phenol Index <0,050 mg/l N Mid 32A
Sulphate as S04 <11 mg/l Y Mid 60
Chioride as Cl <25 mg/l Y  Mid 60
Dissolved Solids <200 maft N Mid 18
Fluoride as F- 0.29 mg/l Y Mid 20
TOC (Filtered) 1.9 mg/l Y  Mid 41
Analyst Comments for 10956755; No Analyst Comment

Accredltation Codes: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, S = Sub-contracted.

Analysed al: Bii = 5TL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn.

For Microblologlcal determinands 0 or ND=Not Detected, For Lagionella ND=Nat Detected in voluma of sample filtered. Relating lo Legionsila volume analysad 1g is appre y equivalent 1o 4n,
1/S=lnatficient sampte

Severn Trent Laboratories Ltd.
STL Business Centre, Toringion Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 16 of 23



Report Number:

Sample Source:

Sample Description:

Certificate of Analysis

Laboratory Number: 10956756

COV/569308/2008 lssue 1
Sample 16 of 22

O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

BH12 8.00m-10.00m 10:1

SEVERN

TRENT

STL

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid |EN12457-3 10:1
Antimeny, Soluble <0.030 mgfl N Mid 25C
Arsenic, Soluble <50 ug/| N Mid 25C
Barium, Seluble 0.017 mgfi Y  Mid 54F
Cadmium, Soluble <0.10 ugl! Y  Mid 56
Calcium, Soluble 17 mg/l Y Mid B3F
Chromium, Soluble <10 ughl Y Mid 53F
Copper, Soluble <10 ug/| Y  Mid 53F
Lead, Soluble <10 ug/l Y  Mid S3F
Mercury, Soluble 0.47 ug/| Y Mid 56
Molybdenum, Soluble 0.010 mg/l N Mid 88
Nickel, Soluble <10 ug/l Y Mid 53F
Selenium, Soluble 7.9 ugA N Mid 25C
Zine, Soluble 19 ughl Y Mid 53F
Phenal [ndex <0.050 mg/l N Mid 32A
Sulphate as S04 25 mg/l Y Mid 60
Chloride as Cl 4.1 mg/l Y Mid 60
Dissolved Solids <200 mg/l N Mid 18
Fluoride as F- 0.27 mg/l Y  Mid 20
TOC (Filtered) 19 mg/l Y Mid 41
Analyst Comments for 10856756: No Analyst Comment
Accraditaiien Codes: Y = UKAS Accrediled, N = Not UKAS Accradlted, M = MCERTS, § = Sub-conirected,
Analysed at: Bri = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn
For Microblotogical determinands Q or ND=Nol Dateclad, For Legionsila ND=Not Delactad In volume of sampla fitered. Relating to L lla voluma lysed 1g Is approxi ly equivalent to Tml.

IIS=insuflicient sample

Severn Trent Laboratories Ltd.

S8TL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 17 of 23




Certificate of Analysis

Report Number:
l.aboratory Number:

Sample Source:

COV/569308/2008
10956757

Issue 1
Sample 17

O Calfaghan Moran & Assoc.

Sample Point Description; O Callaghan Moran & Assoc.

Sample Description:

BH14 0.50m-1.00m 10:1

SEVERN

TRENT

of 22

STL

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Resuit Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid |EN12457-3 10:1
Antimony, Soluble <0.030 mg# N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.012 mg/i Y Mid 54F
Cadmium, Scluble <0.10 ugfl Y Mid 56
Calcium, Soluble 89 mafl Y Mid 53F
Chromium, Soluble 53 ugh Y  Mid 53F
Copper, Scluble 24 ugfl Y Mid 53F
Lead, Soluble <10 ugh Y M 53F
Mercury, Soluble 0.51 ugfl Y Mid 56
Molybdenum, Soluble 0.027 mg# N Mid 68
Nickel, Soluble <10 ugfl Y Mid 53F
Selenium, Soluble <6.0 ug/l N  Mid 25C
Zing, Soluble <10 ug/| Y Mid 53F
Phenol Index <0.050 mof N Mid 32A
Sulphate as 804 19 mg/| Y  Mid 60
Chloride as Cl <25 mgf Y  Mid 60
Dissolved Solids 290 mgfl N Mid 18
Fluoride as F- <0.20 mgfl Y Mid 20
TOC (Filtered) 5.8 mg/l Y Mid LY

Analyst Comments for 10956757

No Analyst Comment

Accroditaiton Codes: ¥ = UKAS Accradtted, N = Not UKAS Accredited, M = MCERTS, S = Sub-contracled.
Analysed at: Bil = SYL Bridgand, Gov = STL Covenlry, Mid = ST Midlands, Rea = STL Reading, Run = STL Runcom.

For & Inands 4 or NO=Not O For L

ND=Not D

IIS:lnsufﬂcisanample

Severn Trent Laboratories Lid.

In volume of sample filkered, Relaling to Leglonelia velume analysed 19 I approximately aquivalent to 1ml,

STL Business Centre, Torrington Avenue, Covendry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 18 of 23




Report Number:

Sample Source:

Certificate of Analysis Lm—

COV/569308/2008
Laboratory Number: 10956758

Sample Description:

Issue 1

SEVERN

TRENT

Sample 18 of 22

O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
BH14 1.00m-2.00m 10:1

STL

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid |EN12457-3 10:1
Antimony, Soluble <0.030 mgfl N Mid 25C
Arsenic, Soluble <50 ug/l N Mid 25C
Barium, Soluble 0.0097 mg/l Y  Mid 54F
Cadmium, Soluble <0.10 ugfl Y Mid 56
Calcium, Scluble 69 mg/l Y Mid 53F
Chrormium, Soluble 48 ugfl Y Mid 53F
Copper, Soluble 44 ug/l Y Mid 53F
Lead, Soluble <10 ug/l Y Mid 53F
Msreury, Soluble 0.68 ug/ Y Mid 56
Molybdenum, Scluble 0.043 mg/l N Mid 68
Nickel, Soluble <10 ugh Y Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zing, Soluble <10 ugfl Y Mid 53F
Phenal Index <0.050 mgfl N Mid 32A
Sulphate as S04 82 mgi Y Mid 60
Chloride as Cl 29 mg/l Y Mid G0
Dissolved Solids <200 mght N Mid 18
Fluoride as F- 0.20 mg/l Y  iMid 20
TOC (Filtered) 6.9 mag/l Y Mid 41

Analyst Comments for 10956758:

No Analyst Comment

Accreditalion Codes: Y = UKAS Accradited, N = Not LUKAS Accradited, M = MCERTS, S = Sub-contracted.
Analysed at: Bri = STL Bridgand, Cov = STL Coventry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn.

Fer Microbiclogical detarminrands @ or ND=Not O

/S =Insufficient sample

lla ND=Nok D

Severn Trent Laboratories Ltd.

in volume of sampia fillered. Retating to Legionella volume analysed 1g is approximately equivalent to 1ml.

STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 {0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 19 of 23




Certificate of Analysis | &

Report Number:
Laboratory Number:

Sample Source:

SEVERN

AR RIESNEE

@
iT"\N"‘I.ns
1314
oag7
1229
1510
COVI569308/2008 Issue 1
10956759 Sample 19 of 22

0 Callaghan Moran & Assoc,

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description:

BH14 2,.00m-3.00m 10:1

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Soluble <0,030 mg/| N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.013 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ugfl Y o Mid 56
Calcium, Soluble 130 mg/t Y Mid 53F
Chromium, Soluble 17 ug/l Y Mid 53F
Copper, Soluble 47 ug/l Y Mid B3F
Lead, Soiuble <10 ugfl Y Mid 53F
Mercury, Soluble 1.2 ug/! Y Mid 56
Molybdenum, Soluble 0.034 mgfl N Mid 68
Nickel, Soluble 12 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zinc, Soluble <10 ugfl Y Mid 53F
Phenol Index <0.050 mg/| M Mid 32A
Sulphate as S04 14 mg/l Y Mid 60
Chloride as Cl 54 mg/| Y  Mid 60
Dissolved Solids <200 mg/l N Mid 18
Fluoride as F- <0.20 mg/l Y Mid 20
TOC (Filtered} 8.2 mgl/l Y o Mid 41

Analyst Commants for 10956759: No Analyst Comment

Accraditation Codes: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, § = Sub-coniractad,
Anglysed at; Bri = STI, Bridgend, Cov = STL Covantry, Mid = STL Midlands, Rea = $TI. Reading, Run = STI. Runcom,
For Microbiologlcaf determinands 0 or ND=Not Detectsd. Far Leglonella ND=Not Detected in velums of sample filtared. Relating lo Lagionella volume analysed 14 is approximately equivalent to imil.

¥S=insufiicient sample

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7585 6575 Page 20 of 23




Certificate of Analysis

e STL
]l\[NT

Report Number: COV/562308/2008 issue 1

Laboratory Number; 10956760 Sample 20 of 22

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH14 3.00m-4.00m 10:1

Sample Date: Sample Received 12 Dacember 2008 Analysis Complete: 24 December 2008

Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Soluble <0.030 mgfl N Mid 25C
Arsenic, Soluble <50 ug/l N Mid 25C
Barium, Soluble 0.0046 mgfl Y Mid 54F
Cadmium, Scluble <0.10 ugl Y Mid 56
Caicium, Soluble 18 mg/l Y  Mid 53F
Chromium, Soluble <10 ugfl Y Mid S3F
Copper, Soluble <10 ugf Y Mid 53F
Lead, Soluble <10 ugf Y Mid 53F
Mercury, Soluble 0.39 ugfl Y Mid 56
Molybdenum, Soluble 0.018 mgl N Mid 68
Nickel, Soluble <10 ugfl Y  Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zinc, Soluble <10 ugh Y Mid 53F
Phenol Index <0.050 mg/| N Mid 32A
Sulphate as S04 <11 mg/l Y Mid 60
Chioride as CI <25 mg/l Y  Mid 60
Dissoived Solids <200 mg/l N Mid 18
Fluoride as F- 0.23 mgA Y Mid 20
TOC (Filtered) 27 mg/l Y  Mid 41
Analyst Comments for 10956760: No Anatyst Comment

Accredilallon Codes: Y = UKAS Accredited, N = Not UKAS Accrediled, M = MCERTS, S = Sub-contracied,

Analysad al: Bri = STL Bridgend, Cov = STL Covantry, Mid = STL Midlands, Rea = STL Reading, Run = $TL Runcormn.

For Microblological daterminands 0 or ND=Not D d. For Legionella ND=Not Dx in volume of sampla fitered. Ralaling to Legionsila volume analysed 1g is approxh ty equi to 1ml,
WSxlnsufficient sampla

Severn Trent Laboratories Lid.
STL Business Cenire, Torrington Avenue, Coventry, CV4 8GU Tel:+44 (0)24 7842 1213 Fax:+44 (0)24 7685 6575 Page 21 of 23



SL\ ERN

Certificate of Analysis
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Report Number: COV/569308/2008
Laboratory Number: 10956761

Issue 1
Sample 21 of 22

Sample Source; O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH14 8.00m-10.00m 10:1

Emmem O 1L

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid |EN12457-3 10:1
Antimany, Soluble <0.030 mgl N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.027 mg/i Y  Mid 54F
Cadmium, Soluble <0.10 ughl Y Mid 56
Calcium, Soluble 24 mg/l Y  Mid 53F
Chromium, Sofuble <10 ugfl Y Mid 53F
Copper, Scluble <10 ugll Y Mid 53F
Lead, Soluble <10 ugll Y Mid 53F
Mercury, Soluble 0.36 ug/l Y Mid 56
Molybdenum, Soluble 0.018 mg/l N Mid 68
Nickel, Soluble <10 ug/l Y  Mid 53F
Selenium, Soluble <6.0 ug/l N Mid 25C
Zinc, Solubfe <10 ug/l Y Mid b53F
Phernol Index <0.050 mg/l N Mid 32A
Sulphate as S04 42 mg/l Y Mid 60
Chloride as Cl 35 mgf Y  Mid 60
Dissolved Solids <200 my/l N Mid 18
Fluoride as F- 0.24 mg#l Y Mid 20
TOC {Filtered) 23 mg/l Y Mid 41
Analyst Comments for 10956761: No Analyst Comment
Accrecitation Godes: Y = UKAS Accredited, N = Mot UKAS Accradited, M = MCERTS, § = Sub-contracted.
Anglysad at: Bri = STL Bridgend, Cov = STL Goventry, Mid = STL Midlands, Rea = STL Raading, Run = STL Runcom.
For iicrobiclogical deferminands 0 or ND=Not D d, For Legionella ND=Nol D1 d in volume of sample flitered. Relaling to Leglonella volume analysed tg Is app nalely equivalent te 4mi.

#/S=insufficlent sampla

Severn Trent Laboratories Lid.

STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 22 of 23




Certificate of Analysis

SEVERN STL

Report Number: COV/569308/2008 issue 1

Laboratory Number: 10956762 Sample 22 of 22

Sample Source: O Caliaghan Moran & Assoc.

Sample Point Description; O Callaghan Moran & Assoc.

Sample Description: BH9 4.00m-5.00m 10:1

Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008

Test Description Result Units Accreditation Method

Leachate BSEN 10:1 extract Y N Mid EN12457-3 10:1
Antimony, Soluble <0.030 mgfl N Mid 25C
Arsenic, Soluble <50 ugl N Mid 25C
Barium, Soluble 0.0076 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ug/l Y Mid 56
Calcium, Soluble 10 mg/l Y Mid 53F
Chromium, Scluble <10 ugh Y Mid 53F
Copper, Soluble <10 ugft Y Mid 53F
Lead, Soluble <10 ugf Y Mid 53F
Mercury, Soluble 0.78 ugfl Y  Mid 56
Molybdenum, Soluble 0.0056 mg/l N Mid 68
Nickel, Soluble <10 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zine, Soluble <10 ug/l Y Mid 53F
Phenol Index <0.050 mg/l N Mid 32A
Sulphaie as 504 <11 mg/l Y Mid 80
Chloride as Cl <2.5 mgl Y Mid 80
Dissolved Solids <200 mg/l N Mid 18
Fluoride as F- 0.27 mgfl Y Mid 20
TOC (Filtered) 1.4 mgfl Y Mid 44
Analyst Comments for 10956762: No Analyst Comment

Accreditalion Codes: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, S = Sub-contracted.

Analysad at: Bri = STL Bridgend, Cov = STL Covenlry, Mid = STL Midlands, Res = STL Reading, Run = STL Runcorm.

For Microbiologica) detarminands 0 or ND=Not Delected, For Legionsila ND=Not Delscted in vohsme of sample fillered. Relaling to Laglonelia volums analysed 1g is approxi) fy equivalent te iml
5=Insufflicient sampla

Name: G, Smith Date: 24 December 2008
signed: (TN
‘gned E Title:  Inorg and License Chem Manager

Severn Trent Laboratories Ltd,
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (024 7685 6575 Page 23 of 23
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Mr Crean

Q Callaghan Moran & Associates
Granary House

Rutland Street

Cork Cork

19 December 2008
Test Report: COV/568856/2008

Dear Mr Crean

Analysis of your sample(s) submitted on 03 December 2008 is now complete and we have
pleasure in enclosing the appropriate test report(s).

An invoice for the analysis carried out will be sent under separate cover.

Should you have any queries regarding this report(s) or any part of our service, please
contact Customer Services on +44 (0)24 7642 1213 who will be happy to discuss your
requirements.

If you would like to arrange any further analysis, please contact Customer Services. To
arrange container delivery or sample coliection, please call the Couriers Department directly
on 024 7685 6562.

Thank you for using STL and we look forward to receiving your next samples.

Yours Sincerely,

Signed: ﬁ.,.;k 4@7
Name: S. Clancy

Title:  Organic Chemistry Manager

STL Coventry Tek +44 (0)24 7642 1213 &
STL Business Centre, Torrington Avenue,  Fax: +44 (0)24 7685 6575 “ o .
Coventry, CV4 8GU stilid.com £ uKas

Sovarn Trent Laborstorias Limitet 1214 Cant o, 10290
b e R

aper
Reagi in Engtand & Wales Reglstration No. 2146934 Reglatared Office; 2297 Coventry Read, Birmingham B26 1229
1510




Report Summary

SEVERN STL

Mz
unar
w2
Elaly

Mr Donal Crean

O Callaghan Moran & Associates
Granary House

Rutland Street

Cork

Cork

Date of Issue: 19 December 2008

Report Number: COV/566856/2008 Issue 1

Job Description: Chemical Analysis
Job Location: 08-014-05
Number of Samples Job Received; 03 December 2008

included in this report 4

Number of Test Results Analysis Commenced: 03 December 2008
included in this report 188

Name: 8. Clancy Date: 19 December 2008
Signed: - @.a
Sl ﬂ/ - Title:  Organic Chemistry Manager

STL was not responsible for sampling unless otherwise stated. Sampling is not covered by our UKAS accraditation.

Information on the methods of analysis and performance characteristics are available on request.
Opinions and interpretations expressed herein are outside the scope of UKAS accreditation.
Tests marked "Not UKAS Accredited' In this Report/Certificate are not included in the UKAS Accreditation Schedule for our laboratory.

(c} Severn Trent Laboratories Limited 2008. All rights reserved. We, Severn Trent Laboratories Limited, are the owner of all copyright in this report,
You must not copy, repraduce, amend or adapt this report, its contents or any format in which it Is delivered without our prior written agraement. If
you copy, reproduce, amend, or adapt this report in any way without our agreement you will be liable for any damage or loss to us. In the eventof a
dispute the copy of the raport held by us shall be the reference copy.

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 1 of 11




Certificate of Analysis | &

Report Number:
Laboratory Number:

Sample Source:

COV/566856/2008 Issue 1
10940877 Sampie 1

O Callaghan Moran & Associates

Sample Peoint Description: O Callaghan Moran & Associates

Sample Description:

RC-168

of 4

SEVERN

TRENT

STL

Sample Date: 01 December 2008 Sample Received 03 December 2008 Analysis Complete: 18 December 2008
Test Description Result Units Accreditation Method
Antimony, Soluble 0.00048 mg/l Y MID 56
Arsenic, Soluble 0.0069 mg/l Y MID 56
Barium, Scluble 0.056 mg/! Y MID 54F
Cadmiurn, Soluble <{.00010 mg/l Y MID 56
Hardness, Calcium as CaCO3 100 mg/| N MID a3F
Chromium, Soluble <0.030 mg/| Y MDD 56
Copper, Soluble 0.025 mall Y MDD 56
Iron, Scluble 0.41 mg/l Y MDD 58
Lead, Soluble 0.0033 mafl Y MD 56
Magnesium, Soluble 6.6 mgAl Y MID 53F
Manganese, Soluble 0.17 mg/l Y MDD 53F
Mercury, Soluble <0.00030 mg/l Y MID 56
Nickel, Soluble 0.0060 mg/l Y MIiD 56
Potassium, Soluble 60 mg/l Y MID 53F
Sedium, Soluble 100 mgfl Y MID 53F
Tin, Soluble <0.010 mgfl N MiD 68
Zine, Sofuble 0.053 mg/l Y MID 56
Sulphate as S04 <0.011 gfl Y MID 60
Bicarbonate as CaCO3 710 mg/l N MID 2
Chioride as Cl 150 mg/l Y MDD 60
Sulphide as S 0.14 mg/l Y MID 38A
TPH >C6 - C10 <100 ug/l Y MID 318
TPH >C10 - C20 330 ug/l Y MID 318
TPH >C20 - C40 7700 ugfl Y MID 318
TPH >C6 - C40, Total 8000 ugfi Y MID 318
Naphthalene 2.2 ugfi Y MID 33
Acenaphthene 0.68 ugfl Y MID 331
Acenaphthylene 0.12 ugfl Y MDD 331
Fluorene 0.78 ug/t Y MID aNn
Phenanthrene 786 ugli Y MDD 3
Anthracene 1.1 ugh Y MDD 33
Fluoranthene 56 ug/t Y MDD 3
Pyrene 4.6 ug/ Y MDD 331
Benzo{a)anthracene 38 L/t Y MID I
Chrysene 7.3 ugfl Y MID 331

Severn Trent Laboratories Ltd.

STL Busiress Centre, Torrington Avenue, Coventry, CV4 3GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 2 of 11




Report Number:
Laboratory Number: 10940877

Sample Source:

Certificate of Analysis

COV/566856/2008

1314
0897
1228
1510

Issue 1
Sample 1

O Callaghan Moran & Associates
Sample Point Description: O Callaghan Moran & Associates

SEVERN

IR RSEUNT

of 4

g STL

Sample Description: RGC-168
Sample Date: 01 December 2008 Sample Received 03 December 2008 Analysis Complete: 18 December 2008
Test Description Result Units Accreditation Method

Benzo(b)fiucranthene 0.51 ug/l Y MID 331
Benzo{k)fluoranthene 0.36 ugf Y MIb LY
Benzo{a)pyrene 0.91 ugfl Y MID KK]|
Dibenz(a,h)anthracene 0.11 ug/l Y MID 3
Benzo(g,h,i)perylens 0.65 ug/| Y MID 33
Indeno{1,2,3-¢,d)pyrens 0.70 ugfl Y  MID s
PAH, Total 16 ugfl Y MID 331
Benzene <10 ugfl N  MID 329
Toluene <10 ugfl N  MID 329
Ethylbenzene <10 ug/l N  MID 329
mé&p-Xylene <20 ugl N MID 329
o-Xyleng <10 ug/l N  MID 329
Analyst Commaents for 10940877: No Analyst Comment
Accreditation Codes: ¥ = UKAS Accreditad, N = Not UKAS Accredited, M = MCERTS, § = Sub-cenltacted.
Fot Miorbiciogos dorminands 0 a NDNoR Betectat, Hor Logonalls NS=Met Datacid i v of ample Alaro, Helaing fo Logionslls volume analyse 19 s appeoima lo .

1S=nsufficient sampla

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Coventry, Cv4 9GU Tel: +44 (0)24 7642 1213 Fax:+44 (0)24 7685 8575 Page 3 of 11




Certificate of Analysis | & SEVERN

Report Number: COV/566856/2008 issue 1
Laboratory Number: 10840878 Sample 2 of 4
Sample Scurce: O Caltaghan Moran & Associates

Sarnple Point Description; O Callaghan Moran & Associates

Sample Description: RC-16B

Sample Date: 01 December 2008 Sample Received 03 December 2008 Analysis Complete:

STL

18 December 2008

Test Description Result Units Accreditation Method

Antimony, Soluble 0.0023 mg/l Y MID 56

Arsenic, Soluble 0.0059 mg/l Y MD 56

Barium, Soluble 0.12 mg/t Y MID B4F
Cadmium, Soluble 0.00024 mg/l Y MIb 56

Hardness, Calcium as CaCO3 210 mg/l N MID 53F
Chromium, Soluble <0.030 mg/| Y MID 56

Copper, Soluble 0.0096 mgfi Y MID 56

fron, Soluble 0.55 mg/| Y MID 56

Lead, Soluble 0.00081 mg/l Y MD 56
Magnesium, Soluble 28 mg/l Y MID 53F
Manganese, Soluble 0.070 mg/ Y MD 53F
Mercury, Soluble 0.00074 mg/l Y MDD 56

Nickel, Soluble 0.003% mg/i Y MD 56

Potassium, Soluble 76 mg/l Y MDD 53F
Sedium, Soluble 680 mgfl Y MDD 53F
Tin, Soluble <0.010 ma/l N MDD 68
Zing, Soluble 0.016 mg/l Y MID 56
Suiphate as S04 0.23 gh Y MDD 60
Bicarbonate as CaCO3 350 mg/l N  MID 2

Chloride as Cl 860 mg/l Y MD 60
Sulphide as S 0.011 mg/l Y MID 38A
TPH >C6 - C10 <100 ugfl Y MD 318
TPH >C10- C20 <100 ugfl Y MD 318
TPH >C2( - C40 <100 ugft Y MID 318
TPH >C6 - C40, Total <100 ught Y MD 318
Naphthalene 0.11 ugfl Y MDD 3N
Acenaphthene <0.010 ugft Y MID 331
Acenaphthylene 0.0t6 ugh Y M 33
Fluorene 0.021 ugft Y MID 331
Phenanthrene 0.048 ugil Y MID 331
Anthracene <0.010 ugf Y MID 33
Fluoranthene <0.010 ughl Y MD AN
Pyrene 0.016 ugll Y MD 331
Benzo(a)anthracene 0.011 ugfl Y MID Kk |
Chrysene <0.010 ug/| Y MID 331

Severn Trent Laboratories Ltd.

STL Business Centre, Torringlon Avenue, Coveniry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 4 of 11




Report Number;

Sample Source:

Sample Description:

Certificate of Analysis

COV/566856/2008
Laboratory Number: 10940878

Issue 1

Sample 2 of 4

O Callaghan Moran & Associates

Sample Point Description: © Callaghan Moran & Associates

RC-16B

SEVERN

STL

Sample Date: 01 December 2008 Sample Received 03 December 2008 Analysis Complete: 18 December 2008

Test Description Resuit Units Accreditation Method
Benzo({b)fucranthene <0.010 ug/l ¥ MD 331
Benzo(k}luoranthene <0.010 ugll Y MID 331
Benzo(a)pyrene <0.010 ug/l Y MID 33
Dibenz(a,h)anthracene <0.010 ug/l Y MDD 33
Benzo(g,h.i)perylene <0.010 ug/l Y MID 331
Indeno(1,2,3-c,d)pyrene <0.010 ugf Y MID 331
PAH, Total 0.25 ugfl Y MID 3
Benzene <10 ugfl N MDD 329
Toluene <i ugfl N MID 329
Ethylbenzene <10 ug/| N MDD 329
mé&p-Xylene <20 ugfl N MID 329
o-Xylene <10 ug/l N  MID 329

Analyst Comments for 10940873:

Accraditation Codes: ¥ = UKAS Accredited, N =

No Analyst Comment

Mot LKAS Accradited, M = MCERTS, $ = Sub-contracted.

Analysed at: Bri = STL Bridgand, Cov = STL Coventry, Mid = STI, Midlands, Rea = STL Reading, Run = STL Runcorn.

For Microbiojogical determinands 0 or ND=Not Dsiscted, For Legionslla ND=Not Detecied in volieme of sample filtered. Relaling lo Legiohalla valuae

S=Insufficient sampla

Severn Trent Laboratories Lid.

to 1ml.

d1gis

STL Business Centre, Torrington Avenue, Covenlry, CV4 9GU Tel:+44 (024 7642 1213 Fax:+44 (0)24 7685 6575 paga 5 of 11




Certificate of Analysis ST | STL

Report Number: COV/566856/2008 Issue 1

Laboratory Number: 10940879 Sample 3 «of 4

Sample Source: O Callaghan Moran & Associates

Sample Point Description: O Callaghan Moran & Associates

Sample Description: w18

Sample Date: 01 December 2008 Sample Received 03 December 2008 Analysis Complete: 18 December 2008

Test Description Result Units Accreditation| Method

Antimony, Soluble 0.00017 mg/l Y MID 56
Arsenic, Soluble <0.0010 mgfl Y MID 56
Barium, Soluble 0.015 mg/l Y MID 54F
Cadmium, Scluble 0.00014 mg/l Y MID 56
Hardness, Calcium as CaCO3 360 mgi N WMID 53F
Chromium, Soluble <0.030 mg/i Y MID 56
Copper, Soluble <0.0070 mgfl ¥ MID 56
Iron, Soluble 0.045 mgfl Y MID 56
Lead, Sciuble <0.00050 mg/l Y MD 56
Magnesium, Soluble B.8 mg/t Y MID 53F
Manganese, Soluble 0.022 mgfl ¥ MID 53F
Mercury, Soluble <0.00030 mg/l Y MD 56
Nickel, Soluble <0.00050 mgfl Y MID 56
Potassium, Soluble 11 mgfl b MID 53F
Sodium, Sofuble 35 mg/l Y MID 53F
Tin, Soluble <0.010 mgl N MDD 68
Zinc, Soluble <0.0050 mg/! Y MID 56
Sulphate as 804 0.15 of Y MID 60
Bicarbonate as CaCGO3 200 mg/l N MID 2
Chioride as Cl 39 mg/l Y MID 60
Sulphide as 8 <0.010 mg/l Y  MID 38A
TPH >C6 - C10 <100 ug/l Y MDD 318
TPH >C10 - C20 <100 ug/i Y MID 318
TPH >C20 - C40Q <100 ugfl Y MDD 318
TPH >C6 - C40, Total <100 ug/l Y MID 318
Naphthalene 0.054 ug/l Y MDD N
Acenaphthene <0.010 ug/l Y MID KKy
Acenaphthylene <0.010 ug/ Y  MID KKy
Fluerene <0.010 ugh Y MID 33t
Phenanthrene 0.017 ugfl Y  MID 331
Anthracene <0.010 ugfi Y MID 3
Fluoranthene <0.010 ug/l Y  MID 3
Pyrene <0.010 ug/l Y MID 33
Benzo{a)anthracene <0.010 ugh! Y MID 33
Chrysene <0.010 ugf Y MDD 33

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Covenltry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 6 of 11




Certificate of Analysis

- e O 1 L
E @ T'RE N'E
| ukAs |

ods?

1249

1580

Report Number: CCV/566856/2008 Issue 1

Laboratory Number: 10940879 Sample 3 of 4

Sample Source: 0O Callaghan Moran & Assaciates

Sample Point Description: O Callaghan Moran & Associates

Sample Description: w1-8

Sample Date: 01 December 2008 Sample Received 03 December 2008 Analysis Complete: 18 December 2008

Test Description Resuit Units Accreditation| Method

Benzo(b)fluoranthene <0.010 ugll Y MID 331
Benzo(k)fluoranthene <0.010 ug/l Y MID N
Benzo{a)pyrene <0.010 ugil Y MID Ry
Dibenz{a,h)anthracene <0.010 ugfl Y MID KKl
Benzo(g,h,i)perylens <0.010 ug/l Y MID 331
Indeno{1,2,3-c,d)pyrene <0.016 ugf Y MID 331
PAH, Total <0.10 ugfl Y MID 331
Benzene <10 ught N W™D 329
Toluene <10 ugfl N MID 329
Ethylbenzene <10 ugfl N MID 328
mé&p-Xylene <20 ug/l N  MID 329
o-Xylene <10 ug/l N MID 329
Analyst Comments for 10940879: No Analyst Comment

Accredhiation Codes: ¥ = UKAS Accradited, M = Not UKAS Accrediled, M = MCERTS, S = Sub-contracled.

Analysed al: Bri = STL Bridgsnd, Cav = STL Goventry, Mid = STL Midlands. Rea = STL Reading, Run = STL Runcorn.

For Micretvological determinands 0 or ND=iNot Detected, For Legionglla ND=Not Detectad In valume of sampla filterad, Relating lo Legionella volums analysed 1g is spproximalely equivalent to 1ml.
¥S=Insufficlant sample

Severn Trent Laboratories Lid.
STL Business Centre, Torrington Avenue, Coventry, GV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 ()24 7685 6575 Page 7 of 11



Certificate of Analysis | &
g STL

Yaas

1314

2697

1228

1510
Report Number: COV/566856/2008 lssue 1
Laboratory Number: 10940880 Sample 4 of 4
Sample Source: O Callaghan Moran & Associates
Sample Point Description: O Callaghan Moran & Associates

Sample Description: wWi-B
Sample Date: 01 December 2008 Sampie Received 03 December 2008 Analysis Complete: 18 December 2008

Test Description Result Units Accreditation Method
Antimony, Scluble 0.00015 mg/l Y MDD 56
Arsenic, Soluble <0.0010 mg#l Y MDD 56
Barium, Soluble 0.018 mgAl Y MID 54F
Cadrmium, Soluble <0.00010 mgfi Y MD 56
Hardness, Calcium as CaCO3 360 mg/l N MID 53F
Chromium, Soluble <0.030 mg/ Y MDD 56
Copper, Soluble <0.0070 mg/l Y MID 56
Iron, Soluble 0.041 mg/l Y MID 56
Lead, Soluble <0.00050 mg/t Y MDD 56
Magnesium, Soluble 84 mg/l Y  MIb 53F
Manganese, Soluble <0.010 mg/l Y MID 53F
Mercury, Soluble <0.00030 mafi Y MID 56
Nickel, Soluble <0.00050 mgfl Y MID 56
Potassium, Soluble 10 mg/l Y MD 53F
Sodium, Soluble 35 mg/l Y MD 53F
Tin, Scluble <0.010 mg/l N MDD 68
Zing, Soluble <0.0050 mg/l Y MID 56
Sulphate as S04 0.16 gl Y MDD 60
Bicarbonate as CaCO3 200 mal N MID 2
Chioride as CI 41 mg/| Y MDD 60
Sulphide as S <0.010 mg/l Y MDD 38A
TPH >C8& - C10 <100 ugf Y MID 318
TPH >C10 - C20 <100 ugl Y MID 318
TPH >C20 - C40 <100 ug/l Y MID 318
TPH >C6 - C40, Totat <100 ugA Y MDD 318
Naphthalene 0.081 ugfl Y MR 331
Acenaphthene 0.054 ug/| Y MID N
Acenaphthylene <0.010 ugfi Y MID 331
Fluorene 0.051 ugf Y MID Ky
Phenanthrene 0.26 ugfl Y MID 331
Anthracene 0.034 ugfl Y MID 3
Fluoranthene 0.16 ugsl Y MD IAN
Pyrene 0.27 ugfl Y MD 3
Benzo(a)anthracene 0.15 ugfi Y MDD 3
Chrysense 0.12 ug/l Y MD 331

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0}24 7685 6575 Page 8 of 11




Report Number:
Laboratory Number: 10240880

Sample Source:

Sample Description: w1-B

Certificate of Analysis

COV/I566856/2008

Issue 1

Sample 4 of 4

O Callaghan Moran & Associates
Sample Point Description; O Callaghan Moran & Associates

SE \]RN
TRFNT

Sample Date: 01 December 2008 Sample Received 03 December 2008 Analysis Complete:

Emasm O 1 L

18 December 2008

Test Description Resuft Units Accreditation Method
Benzo(b)fiuoranthene 0.078 ug/l Y MID 331
Benzo(k)fluoranthene 0.056 ugfl Y MID 331
Benzo(a)pyrene 0.13 ught Y MID 331
Dibenz{a,h)anthracene 0.023 ug/l Y MID 331
Benzo(g,h,i}perylene 0.080 ugfl Y MDD 331
Indeno(1,2,3-c.d)pyrens 0.16 ugfl Y MiD 331
PAH, Total 1.7 ugfl Y MID 3N
Benzene <10 ug/l N MID 329
Toluene <10 uglt N MID 329
Ethylbenzene <10 ugfl N MID 329
m&p-Xylene <20 ugh N MID 328
o-Xylene <10 ug/l N  MID 329

Anaiyst Comments for 10940880

No Analyst Comment

Accraditation Codas: Y = UKAS Accredited, N = Nat UKAS Accredited, M = MCERTS, 5 = Sub-coniracted,
Analysed al: Bii = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = S$TL Reading, Run = STL Runcorn.
Far Microblologicat determinands O or ND=Not Detectad, Far Leglonslla ND=Mot Detecied in volume of sampla filtered. Rolating to Leglonella voiume anafysad 19 ks approximately aquivalent to 1mi,

115=Insufficient gample

Signed: ﬂ«&. %z.&

Name: 8. Clancy

Title:  Organic Chemistry Manager

Date: 19 December 2008

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax;+44 (0)24 7685 6575 Page 9 of 11




S EVERN
T RENT STL
ANALYST COMMENTS FOR REPORT COV/566856/2008 Issue 1

Date of Issue: 19 December 2008

Sample No Analyst Comments
10940877
10940878
10940879
108940880

Name: 8. Clancy Date: 19 December 2008

Signed: Z -
ﬁ Title:  Organic Chemistry Manager

Page 10 of 11




SEVERN STL (
DETERMINAND COMMENTS FOR REPORT  COV/566856/2008 ISSUE 1

Date of Issue : 19 December 2008

Sample No | Description | Determinand |Comments

Name: 8. Clancy Date: 19 December 2008
signed: (e 4&3 . ) .
S Titte:  Organic Chemistry Manager
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