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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 2 Map outlining areas of potential high, moderate
and low risk 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: -

¢ (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 Parell
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’Connell 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 Shap

4 Henry Place

41 Henrg Street McGivenez’s Ogtician & Jewellers

Unknown possibly The Mint

Tattoo parlour

5-9 Heng Place

Han Yang Asian Market Asian Food Shog

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

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 Plunketts 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 Ch?“ese Restauran_t N
Hairdressers upstairs

21 Moore Street Madina Asian Food Co. Asian Food Market

22 Moore Street China House Restaurant

23 Moore Street Vacant Possibly offices ugstairs

e —

1 -2 O’Rahilly Parade Dublin City Council Waste management
equipment storage

3 — § O’Rahilly Parade Dublin City Council - ICODUAingTs (prithg

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 O’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 used 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 calcareous
shale, argillaceous limestone and stliceous 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 pottery 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 m to 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 (LI) 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.

Vulnerability 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
either 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
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 1-2Zm

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 T 1imit 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 (WACQC) Testing

The resuits 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 2008

Parameter SS{;I:L“([::' SE] SRR s S pYLimigforIngte Nkl;lri-ll:::;::l:s
~ 0.5-1m 34dm 0.5-1m 1-2m Landfill
Unit Landfill
Arsenic mg/kg <0.50 <0.50 <0.50 <0.50 0.5 2
Barium mg/kg 0.19 0.033 0.12 0.097 20 100
Cadmiwm mg/kg <().001 <0.001 <(.001 <0.001 0.04 1
Chromium mg/kg 0.33 <0.10 0.53 0.48 0.5 10
Copper mg/kg <0.10 | <0.10 0.24 0.44 2 50
Mercury mg/kg 0.016 <0.003 0.0051 0.0068 0.01 0.2
Molybdenum mg/kg 0.084 0.31 0.27 0.43 0.5 10
Nickel mg/kg <().10 <0.10 <(.10 <(0.10 0.4 10
Lead mg/kg <0.10 <0.10 <0.10 <0.10 0.5 10
Antimony mg/kg <(.30 <0.30 <0.30 <().30 0.06 0.7
Selenium mg/kg <0.060 | <0.060 | <0.060 | <0.060 0.1 0.5
Zinc mg/kg <010 | <010 | <0.10 | <0.10 4 50
Chloride mg/kg <25 <25 <25 29 800 15000
Fluoride mg/kg 3 2.3 <2 2 10 150
Sulphate mg/kg 10 300 190 320 1,000 20000
Phenols mg/kg <().50 <().50 <().50) <().50 1 -
Dissolved Organic Carbon mg/kg 26 22 58 69 500 800
Total Dissclved Solids mg/kg 3200 <2000 2900 <2000 4000 60000
Total Organic Carbon % 5.3 3 4.4 3.8 3* -
BTEX mg/kg <0.5 <0.5 <0.5 <0.5 6 -
PCBs mg/kg <0.01 <0.01 <0.01 <0.01 1 -
TPH mg/ke 640 170 99 180 500%* E
PAH {16} mg/kg 6.6 <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 500 then a higher limit can be accepted
** Limit is for Mineral (il
Table 4.3 continued Fill Material WAC Dublin Centre 2008
e 1.D. - -15 -15 - PR i
B = gy prvrn ey e By (S
Unit oy i - . e Landfill
Arsenic mg/kg <0.50 <0.5 <0.5 <0.5 0.5 2
Barium mg/kg 0.13 0.06 0.055 0.21 20 100
Cadmium mg/kg <(.001 <0.001 <().001 <(0.001 0.04 1
Chromium mg/kg 0.17 (.18 <().1 <1 0.5 10
Copper mg/kg 0.47 .36 0.28 <l 2 50
Mercury mg/kg 0.012 | 00035 | 00049 | <0.003 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 <] 0.4 10
Lead mg/kg <0.10 .42 .43 <1 0.5 10
Antimony mg/kg <0.30 <(.3 <0.3 <0.3 0.06 0.7
Selenium mg/kg <0.060 | <0.06 <0.06 <0.06 0.1 0.5
Zinc ma/kg <0.10 <0.1 0.13 <l 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 <0.50 <(0.5 <(.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 -
PCBs mg/kg <0.01 <0.01 <0.01 0.028 1 -
Mineral Ol mg/kg <50 120 86 510 500 -
PAH (16) mg/kg <1.0 4.2 1.4 44 - -
PAH (17). mg/kg <1.0 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 I.D. | BH-8 W-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 <().5 <().5 <0.5 0.5 2
Barium mg/kg 0.25 0.24 0.18 20 100
Cadmium mg/kg <(.001 <().001 <0.001 0.04 1
Chromium mg/kg <1 0.21 <1 0.5 10
Copper mg/kg <l 0.34 <l 2 50
Mercury mg/kg <0003 | <0.003 | <0.003 0.01 0.2
Molybdenum mg/kg 0.095 0.066 0.081 0.5 10
Nickel mg/kg <l 0.13 <1 0.4 10
Lead mg/kg <l .43 <l 0.5 10
Antimony mg/kg <0.3 0.36 <0.3 0.06 0.7
Selenium mg/kg <0.06 <0.06 <0.06 0.1 0.5
Zinc mg/kg <] 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 <0.5 <().5 1 -
Dissolved Organic Carbon mg/kg 73 45 60 500 800
Total Dissolved Solids mg/kg 24000 2100 4200 4000 60000
Total Organic Carbon G 3 5.6 5.4 3.33% -
BTEX meg/kg <0.5 <0.5 <0.5 6 -
PCBs mg/kg <001 | <001 | <0.01 ] -
Mineral Oil mg/kg 1800 150 5000 500 -
PAH (16) mg/kg 272 228.5 566 - 5
PAH (17). mg/kg 280 230 570 Murphy's 100mg/kg -

*If 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 S;le'l;p;: tlr.l::. BH-7 BH-7 BH-9 BH-12 EU Limits for Inert Nli(l)l:_;:r:;t:dfﬁs
—— 4-5m | 13-14m| 4-5m 4-5 m Landfill
Unit Landfill
Arsenic mg/kg <0.50 <0.5 <0.50 <0.50 0.5 2
Barum _mg/kg 0.084 .14 0.076 0.068 20 100
Cadmium mg/kg <0.001 | <0.001 | <D.0OL | <0.001 0.04 1
Chromium mg/kg <0.10 <0.1 <().10 <().10) 0.5 10
Copper my'kg <(0.10 <(.1 <(.10 <(.10 2z 50
Mercury my/kg 0.012 0.0038 0.0078 <0.003 0.01 0.2
Molybdenum mgke <().03 (.085 0.056 0.2 0.5 10
Nickel my/kg <0.10 <0.1 <0.10 | <0.10 0.4 10
Lead myg/kg <0.10 <0.1 <(0.10 <0.10 0.5 10
Antimony mg/kg <().30 <0.3 <().30 <().30 0.06 0.7
Selenium mg/ky <().060 <().06 <0.060 | <0.060 0.1 0.5
Zinc mg/kg <(.10) <().1 <0.10 <(.10 4 50
Chloride mg/kg <25 71 <25 <25 800 15000
Fluoride mg/kg 3 4.2 2.7 29 10 150
Sulphate mgkg <|10 <] 10 <110 <110 1,000 20000
Phenols mg/kg <().50) <(.5 <0.50 <0.50 1 -
Dissolved Organic Carbon mg'kg 13 39 14 19 500 300
Total Dissolved Solids mg/kg <2000 <2000 <2000 <2000 4000 60000
Total Organic Carbon % 3.1 0.52 2.8 2.4 I%* -
BTEX mefkg <(.5 <(.5 <l).5 <0.5 i -
PCBs meke <().01 <(.01 <().01 <().0}1 1 o
TPH mg/kp <5() <50 <50 57 S500%* -
PAH (16) me/ke <1.0 <|.0 <1.0 <1.0 - -
PAH (17). my/ky <1.0 <1.0 <1.0 <t.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 Dablin Centre 2008
Unit —om | oAm | S i . Landfill
Arsenic me/ke <050 | <050 | <030 | <05 0.5 2
Barium mg/kg 0.17 0.046 0.27 (.17 20 100
Cadmium mg/kg <0.001 | <0.001 | <0.001 | <0.001 0.04 1
Chromium mgkg <0.10 <{).10 <().10 <0.1 0.5 10
Copper mgkg <0.10 <0.10 <0.10 0.15 2 50
Mercury mgkg 0.0047 | 0.0039 | 0.0036 | <0.003 0.01 0.2
Molybdenum mg/kg 0.1 0.18 0.15 0.046 0.5 10
Nickel mgkg <0.10 <0.10 <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 <0.3 0.06 0.7
Selenium mg/kg 0.079 <0.060 | «0.060 <().06 0.1 0.5
Zinc mg'kg 0.19 <0.10 <10 <0.1 4 50
Chloride mglkg 41 <25 35 100 300 15000
Fluoride mg/kg 2.7 2.3 2.4 4.7 10 150
Sulphate mgfkg 250 <110 420 130 1,000 20000
Phenels mg/kg <050 <(}.50 <0.50 <0.5 1 -
Dissolved Organic Carbon mg/kg 19 27 23 37 500 800
Total Dissalved Solids mefkg <2000 <2000 <2000 <2000 4000 60000
Total Organic Carbon F 1.4 315 1.4 (.34 I%* -
BTEX mpkg <0.5 <0.5 <0.5 <l.5 6 -
PCBs mg/kg <0.01 <0.01 <0.01 <(0.01 1 -
TPH mg/kg <50 <50 <50 <50 500%* -
PAHL(16) mg/kg <LO <1.0 <1.0 <1.0 - =
PAH{L7). mg/kg <10 <10 <10 <1.0__| Murphy's 100mg/kg 5

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




4.4 Groundwater

Samples were collected from four groundwater monitoring wells, OW-1 Subsoils (OW-1 §)
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, sulphide, 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 subsoil and bedrock samples from RC-16 Subsoil and the
bedrock sample in OW-1.

Chloride exceeded the IGV of 30 mg/1 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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Tahle 4.5 Groundwater Results Dublin Centre December 2008

. Subsoil Wells Bedrock Wells
Sample LD. Units T4 Subsorl | OW-1 Subsol [ RC-16 Bedrock ] OW-T Bedrock]  1©Y
Antimony mg/l 0.00048 0.00017 0.0023 0.00015 -
Arsenic mg/l 0.0069 <0.0001 0.0059 <0.0001 0.01
Barinm mg/fl 0.056 0.015 0.12 0.018 0.1
Cadminm mg/l <0.0001 0.00014 0.00024 <0.0001 0.005
Chromium 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 mg/1 0.0033 <(.0005 0.00081 <().0005 0.01
Manganese 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/l <(.01 <0.01 <0.01 <().01 -
Zinc mg/l 0.053 <0.005 0.016 0.005 0.1
Magnesium mg/l 6.6 8.8 28 84 50
Potassium mg/l 60 11 7.6 10 5
Sodivm mg/l 100 35 680 35 150
Harduess (as CaCO03) mg/l it0 360 214 360 200
Bicarbonate as CaC0O3 mg/l 710 200 350 200 -
Chloride as Cl mpg/l 150 39 860 41 30
Sulphate as SO4 mg/l <1l 150 230 160 200
Sulphide as S mg/l 0.14 <0.010 0.011 <0.010 -
TPH mg/l 8 <().1 <0.1 <0.1 0.01
PAH Total (Sum of 16) pefl 16 <0.10 0.25 1.7 0.1
Benzene ug/l <10 <10 <10 <10 1
Tol ugfl <10 <10 <10 <10 10
Ethylbenzene g/l <10 <10 <10 <10 10
p & m xylene ug/l <20 <20 <20 <20 10
o-Xylene g/l <10 <10} <10 <10 10




S. DISCUSSION

5.1 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 subsoils 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 chlortde 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 guality 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 (LI), 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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F | BH=1/RC—~1 MOVED OUTSIDE BASEMENT OF NO. 8O 17.07.08
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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
O ORDINATES RIG TYPE Pando 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 PROCESSED BY S. Letch
I . [ Samples
£ c| E - = _ 2
£ Description 2 2 = 212 £ g hield st S22
E— ) z *qc} “ E|EZ ‘%A g Results c &
3
a 9 n & |22 |3 8E| @ a8
Lo i MADE GROUND consisting of concrete.
£ [ MADE GROUND consisting of brown grey sandy 7030 | %
- | slightly gravelly clay with some cobbles and red brick. §
b’ N=7 §
E (1,1.1,2.2.2)
C AF4959 | B | 1.50-1.50 Q
-2 l (5.7.15,13 11, 18) %
E AF4960 | B | 2.70-2.70 § »
L E N=63 Q ’/4‘
L (6.5,9, 13,17, 24) \\
: <
L AF4981 | B | 3.60-3.80 §
[
La N = 100/225 mm é
E* L L (9, 20, 33, 38, 29) §
5 Dense grey slightly clayey/silty sandy GRAVEL with %53 2%, 2 4.20 54
t many cobbles, Gravel is fine to coarse and oy AF4962 | B | 4.504.50 \4
F subrounded to subangular of limestone. 2 5 % %
- & N=26 K
s fj-‘-j- o= (7.7.6,7.6,7) §
3 90 AF4963 | B | 550-5.50 44
: (2 N §
L6 ;ﬁ QG § g
_éa éﬂ" AFASB1 | B | 6306.30 PR Q %
E %a'bﬁf’ o & >
| 60 20 4 K
L7 0 = o N
b 0 20| AF4965 | B | 7.30-7.30 N=13 >
- &, %,5 etk (5.3.3.3,3,4)
r % o %
g Q_?ﬁ_‘a I §
L £ N =23
r e = AF4068 | B | 8.30-8.30 (1.1 3.5.5.8 Q
; ®s 461 §
L B?_D 0= VQ
Fo JoRlo)
[ G o
F @QJ %
E — ]
I—HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
| Time Water | Casing | Sealed | Rise Time
irFrom (m)| To (m) (h) Comments Strike Depth At To {min) Comments
4 2 05 Boul
ok 49 : i ddgtfrala Boring 5.00 5.00 No 5.00 20 Moederate
9 126 8 Hard Strata Boring
12, 3 i
e | %% 3 |V St Botrg GROUNDWATER DETAILS
18 16 2 Boulder Hole Casing Depthto
Date Depth Depih ater . Comments
e | e |
INSTALLATION DETAILS 05-08.08 5.60 600 510 End of shif
Date Tip Depthh RZ Top |RZ Base Type 06-08-08 5.00 6.00 4.80 s?anoofssrluift
06-06-08 860 9.00 540 End of shift
12-08-08 15.00 13.00 15.00 50mm SP 07-08-08 860 0.00 o S;’a;ofsshiﬂ 4
REMARKS Hand dug mspection pit excavated to 1.20m. Blowing gravels from
£.6m bgl to base of hole Falling and rising head test completed.
|
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]k REPORT NUMBER
ek
el GEOTECHNICAL BORING RECORD
IS, 13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH7
SHEET Sheet 2 of 2
CO-ORDINATES 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
E s| E = - -1
£ Description 2 2l = 33 £ g | Field Test X
3 & s| B I s5\E&| Be| § | " | 5%
a s bW o |z |afF| oE | 2 Ba
r 10| Dense grey slightly clayey/silty sandy GRAVEL with (%3 .°%,3 10.00 e
[ | many cobbles and lenses of brown slightly sandy 04D A | AF4967 | B 11020-10.20 i LE
E gravelly clay. Gravel is fine to coarse and subrounded /|3 .%o 10.40 |
F to subangular of limestone. _ 230 A -
F Vefy dense arey Slightly Sandy GRAVEL with some &? (12, 15, 16. 21. 25, 38)
- 11| cobbles. Gravel is fine to coarse and subrounded to g N AF4866 | B |1%00-11.00
F subangular of limestone. a 0, QO
C o 0o
: 7500
- %D =29 N = 1001225 mm
C 1z A TA AF4060 | B [12.00-12.00 (11, 20, 26. 33, 41)
o %O?%_c
0 Ho
- % :',i)a'c
C ryy . N = 100/90 mm
E 1 %Oc‘%yéc AF4970 [ B [1300-13.00 35,44, 56
Qo Lo
’ %8 &0 <
r e g ls) N = 1001185
- 14 IR AF4971 B |14.00-14.00 8 11,33, 48"“1"3)
- 0.0
- EEJOOQ; o
F ?.0 ggo N = 1001150 mm
15 o @ Aragrz | B [15.00-15.00 (17, 27,39, 61)
: 70 0y
L g oo =
C _— P T4
r | Hard brown slightly sandy gravelly CLAY with some  [§3_— & 15.80 | aFse7a| B [15801590 N = 10060 mm
r 161\ cobbles. 16.00 | AF4974 B |16.00-18.00 (25, 40, 80)
r Obstuction - possible boulder
E End of Borehole at 16.00 m
:'17
E 18
Bt
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m) To (m) (hy Comments Strike Depth At To (mim) Comments
4 42 05 Boulder
586 9 8 Hard Strata Boning
k] 12.6 8 Hard Strata Boring
125 135 S i
13 o 7| Hard Strats Boring GROUNDWATER DETAILS
16 16 2 Boulder Hole Casing Depthto
Date Depth Depth ater Comments
07-06-06 12.50 12.50 7.70 End of shift
INSTALLATION DETAILS 08-08-08 12.50 12.50 6.40 Start of shift
Date | Tip Dept RZ Top [RZBase] ___ Type ToboB | 1380 | 1380 | 620 | Swmorsnt
12-08-08 | 1500 | 13.0¢ | 15.00 50mm SP Hyni 1800 b 2 |Erorshes
12-08-08 16.00 16.00 880 End of shift
REMARKS Hand dug inspection pit excavated to 1.20m Blowing gravels from
8m bgl to base of hole Falling and rising head test completed.
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BH LOG DCD 1

«t REPORT NUMBER
k-
el GEOTECHNICAL BORING RECORD 1
18SL 3696
y
CONTRACT  Dublin Cenfral Development - Draft BOREHOLE NO. BHS ’
I — SHEET Sheet 1 of 2
COORDINATES 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 ConsultingLtd CASING DEPTH (m) 17.50 PROCESSEDBY  S. Letch
. - [ Samples
£ e E = | ey .
£ Description e % < 2B £ 2 Field Test 3]
2 o z "g . g .g e g ] Results .
o o ol A r= 'lw £l aE | @ 3
0 | MADE GROUND consisting of reinforced concrete. | [
0.20

MADE GROUND consisting of brown grey sandy
slightly gravelly clay with some cobbles and red brick.

AF1508 B 1.00-1.00
N=7
(2,2,2,1.1,3)

Joged
8K N .
2 | Very dense grey brown slightly clayey/silty sandy 04 200 |arte0s| 8 | 290210 (4.6,7, 2,10, 47)
GRAVEL with many cobbles. Gravel is fine to coarse zjd &
and subrounded to subangular of limestone.

AF191C B 2.50-2.50

N

o—= 6 N =X

1 3. 9
3 =g o AF191 B 3.00-3.00 (7,9,8, 10, 10, 11)

&

QK

&

AN

N =28
AF1912 B 4.004.00 (2.3.6.7.8,7)

&

YN

Cx

\Z

N

AF1913 5.00-5.00

K

N=34
(3.4,7,7.9 11}

i}
Pyl
K
N

RO
<

%
g N =27 ’
6 AFi91a | B | 6.00-6.00 LA \\

bgfv
& gl
SN,

Q
h
&

X

||1_|"|_|'T|||||TT1TT|||||r||T|Y'TT'YI'_I'V_T_ITTTT‘TiT'I_rfTTTTl|||||1||||Y'T'T|r|||T1_|'T‘|'TIrT1_‘|'T|'TT'IYIIl]IIIITTl||

o
P
6J i} $>
N NG S NGNS SN SN SRS NSNS QTSN Standpipe

<
5: 0@y
£l N=77
7 g— % AF1916 | B | 7.00-7.00 (7.18. 20, 28 20, 12) §
gsz Vo) ‘
gg B0
= y N =69
8 5(5 J | AF1996 | B | 8.00-8.00 K o 20K
(?_GI?PE
Qa Za
P %’Mi | aF1917 | 2 | 9.000.00 B o )
=g |
lo 9y
25%2 5 |
HARD STRATA BORING/CHISELLING N WATER STRIKE DETAILS
Time | Water | Casing | Sealed Rise Time
From (m)] To {m} (h) !Comments Strike Depth At To (min) Comments
e s : Igggggg[ 5.50 5.50 No 3.10 5 Rapid
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth Depth ater Camments
16-07-08 2.00 Z.00 B End of shift
INSTALLATION DETAILS gae | o | opgm o  [sEe
Date Tip Depthi RZ Top |RZ Base Type 17-07-08 7.00 7.00 4.50 S:‘aftoorssrlﬁﬂ

22-07-08 | 13.50 12.00 13.50 50mm SP

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

REPORT NUMBER

13696

CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BHY
SHEET Sheet2 of 2
- COROINZIES 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 Lid BOREHOLE DEPTH {m) 17.50 BORED BY J. McDonnell
ENGINEER AGL Consulting Ltd CASING DEPTH (m) 17.50 | PROCESSED BY 8. Letch
.., ] Samples
E sl E [ = > | o 2
£ Description 2 2l = 2|3 o| £ g Flalc ot 52
= & = o «wE|ER| B~ 8 Results €
© g o [ O3S (@ [ThFS © N
fa et Ll o I xZ (v | okt & ha
C 01 Very dense grey brown slightly clayey/silty sandy o lpd [FFEE B OOm-nn
r GRAVEL with many cobbles. Gravel is fine to coarse Eﬁa &
N and subrounded to subangular of limestone. e
- (continued) 5 ol 1
- No CPT as gravel blowing up casing GQ QO_ T
E 11 ot o AF1818 | B [11.00-11.00 ST o
- reRile) |
Qg
C gﬁ
: 070
C 12 féJ af AF1920 | B [12.00-12.00 oy Ns??a o
E %a_b =
- 2 P
C P < o )
-1 LA AF1921 | 8 |13.00-13.00 e 1‘3:1; ol
i _zg_o%_c ;
| Hard dark brown slightly sandy gravelly CLAY with ligpld- 13.50
C occasional cobbles. - ‘3_-_:
:'14 a_l?_ﬁ S AF1822 | B [14.00-14.00 6,1, ey n
o Very dense grey brown slightly sandy GRAVEL with = 4 i
a some cobbles. Gravel is medium to coarse and ol AFI923 | B (144014401
E subrounded to subangular of limestone., _ _/ g_.ei- G20 o | 14'5@14'50130"’::15;5
E Hard dark brown slightly sandy gravelly CLAY with P: _— -
[ 15| accasional cobbles, g:-@:c atu2sl) 18] HSi00Z15100 &0443?.131(1),{22;
: i ear
4e| Very dense grey brown slightly sandy GRAVEL with ) ;a‘c 15.90 | aF1o25| B [15.00-16.00
o some cobbles. Gravel is medium to coarse and E)O Pe)
C subrounded to subangular of limestone. AN
C Hard black slightly sandy gravelly CLAY with — 16.50
r occasional cobbles. g—g—j aF1828 | B |16.80-16.80
C - N = 100
F 17| Obstuction - possible boulder "OO 17.00 | asrmzo | B 171041710 (8., 12, 20, 30, 30, 20)
- _ VAl
F End of Borehole at 17.50 m 17.50
:'18
:“19 I
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m)| To (m} th) Comments Strike Depth At To (min) Comments
18.2 16.5 1 Boulder
17 17.5 2 Boulder
GROUNDWATER DETAILS
Hole Casing Depthto
Date Depth  Depth ater  Comments
17-07-08 13.60 13.00 5.00 End of shif
INSTALLATION DETALLS prx | He | E@ | gm |ma
Date [ Tip Depthl RZ Top |RZ Base Type 21-07-08 16.50 16.50 465 Start of shif
22-07-08 13.50 12.00 13.50 50mm SP
REMARKS Hand dug inspection pit excavated to 1.20m. Faling and sising
head tests completed. Standing from 24th to 28th July - No access
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REPORT NUMBER

By
el GEOTECHNICAL BORING RECORD 13696
IBshL
|
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH10
SHEET Sheet 1 of 2
e ORDINATES RIG TYPE Dando 150 | DATE STARTED  30/07/2008
GROUND LEVEL (m AOD) BOREHOLE DIAMETER (mm}) 200 DATE COMPLETED 13/08/2008
CLIENT Dublin Central Developments Ltd BOREHCLE DEPTH (m) 15.45 BORED BY J. McDonnell
| ENGINEER  AGL Consulting Ltd CASING DEPTH (m) 1545 | PROCESSED BY 8. Lelch
—- . | Samples
E el E [ o = _ a
< Description 2 2 = 213 £ sl | iEisiicst Su
a | [Ty > 5 | «E|EE|] B 5 Results cm
@ g o ] @3 a5 OF . 8%
O s =] xZ k| ok o ho
£ 0 KL.MADE GROUND consisting of concrete. _____ LEEEX A
E MADE GROUND consisting of brown grey sandy '
E slightly gravelly clay with some cobbles and red brick. |
_E1 AF1830 | B | 1.00-100
: |
:”2 AF1831 | 8 | 200200 a 1N2=161 2
Fol N =51
r 3 | Very dense grey slightly clayey/silty sandy GRAVEL [R5 2% 4 3.00 |AM8s2| B | 300300 (6,18,18,11,17,7)
r with many cobbles. Gravel is fine to coarse and fj'& &
r subrounded to subangular of limestone. ke
: Q040
o =g = N =30
L g =g o 833 B 4 00-400 (3.5.7,7.8.8
T Qo
[ @—a -
F 80 70
T 5 P 9 AF1834 | B | 5.00-5.00 ©.8 1’: T3 8
. - —=__—a 23—-5 o4
E Dense grey slightly clayey/silty sandy GRAVEL with  [€3.°%,4 5.50
r many cobbles. GRAVEL is fine to coarse and /) ﬁ&
g | subrounded to subangular of limestone. 2 %5 AFi835 | B | 6.00-500 “. SP,JE:, _2;37' 5
; D050
c %8 o2 4
T T T A 680
E | Very stiff black slightly sandy graveliy CLAY with 15— 4 } -
- 7 | occasional cobbles g_.g.{ ‘ aragac) (e 1 200 ¢0 (3, 15, 18, 1526 11, 15)
e - sl gy
- Very dense grey slightly clayey/silty sandy GRAVEL (5 2%0 3 7.50
r with many cobbles. Gravel is fine to coarse and zjs &
:—E subrounded to subangular of limestone. 2 05 AF1g37 | B | 800800 (%Et')%fézgorln%)
E D80 |
E B 0
r |
b T 051
E @-ﬂrf AF1838 | B | 900-900 =
9 (7.9, 14,1513, 1)
E £ 7 Q)]
E &5
Bl o Ro="0= .'
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
H Strata Bori
NI E R E 800 "800 | No | 650 | 20 | Moderate
15.4 15.45 2 Boulder |
GROUNDWATER DETAILS
Hole Casing Depthto
Date Depth Depth ater . COmments
ET R | ] B e
INSTALLATION DETAILS 08-08-08 6.00 6.00 810 | End of shif
Date | Tip Depthh RZ Top |RZ Base Type 11-08-08 8.00 .00 455 S?anoofssrl\iﬂ

REMARKS Hand dug inspection pit excavated to 1.20m. Water added from
3.0m to aid driling. Blowing gravels from 9.5m to 10.5m and
11.5m to 12.0m bgl. Falling and rising head test completed.
Standing £.5 days - stopped by Client due to Landowner request.
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

Ia8sL
CONTRACT  Dublin Central Development - Draift BOREHOLE NO. BH10
SHEET Sheet2 of 2
CO-ORDINATES RIG TYPE Dando 150 | pATE STARTED  30/07/2008
GROUND LEVEL {m AOD} BOREHOLE DIAMETER (mm} 200 DATE COMPLETED 13/08/2008
CLIENT Dubtin Central Developments Ltd BOREHOLE DEPTH (m}) 15.45 BORED BY J. McDonneil
ENGINEER AGL Consulting Ltd CASING DEPTH (m) 1545 PROCESSED BY 8. Letch
Samples
E sl E - > | . &
= Description 2 2| = 213 £ 2 FiSIcCles: 52
= g % g - EIEY ‘&i’,\ ] Results =B
3
& < ol a ez G| AE | 2 “a
- [ Very dense grey slightly clayey/silty sandy GRAVEL  [@3_°%5 3 LEE L T [ S iy (6,13, 16, 24, 19, 17)
r with many cobbles. Gravel is ﬁne to coarse an_d 8%6 o
: subrounded te subangular of limestone. (confinued) v
: 20 80|
E 1 & d AFiB40Y B [1100-1160 (1"4;32?05’3%‘?‘%)
C 3 O
: T
g i?ﬁ o N = 400/170
12 F -é)a_ AF1841 | B [12.00-12.00 (12, 30, 40, 45“_":']5]
; ?B—o_@f?‘u
E 7
: oS o
g L oY 5 N = 100125
F 13 _0@0%%0 AF1842 | B [13.00-13.00 (12,23,62,?&?
o = ;
r é-; Faras
- %‘ =2. 13.80
r | Hard black slightly sandy gravelly CLAY with — : N = 1001230
[ 4, occasional cobbles. g '6—-—: AF1B43 | B 114.00-14.00 (4,10, 20, 35, 3?:'?’5,
z R
:‘15 _g-: T AF1844 | B [15.00415.00 N = 10G/75 min
r o — (12, 43, 100)
o i
u Obstuction - possible boulder 15,40 f AF1845 | B 15451548
E End of Borehole at 1545 m 15.45
:_16
E |
E‘w
:_18|
C ! 1
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (hy Comments Strike Depth At To (min) Comments
-] i1 Hard Strata Boring
11 14.5 8 Hard Strata Bering
154 15.45 2 Bouider
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth Depth ater Comments
11-08-08 71.00 11.00 4.93 gnd cgf sh;'ftﬂ
INSTALLATION DETAILS 0505 | 148 | 148 | 580 |Cedefshm
Date | Tip Depthh RZ Top |RZ Base Type 13-08-08 14.50 14.6D 4.50 Start of shift
13-08-08 15.45 15.45 5.60 End of shift
REMARKS Hand dug inspection pit excavated {o 1.20m Water added from
3.0m to aid drilling Blowing gravels from 9.5m to 10.5m and
11.56m to 12.0m bgl. Falling and nsing head test completed.
Standing 5.5 days - siopped by Client due to Landowner request.
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
y
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH12 '
SHEET Sheet 1 of 2
CO-ORDINATES RIG TYPE Danda 2000 | pATE STARTED 1210/2008
GROUND LEVEL {m AOD) 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) 13.80 PROCESSED BY 8. Letch
. - Samples
E 5| E = > | o -1
= Description 2 '% £ gl £ g Fietiiest g2
B $ 8l B |s5|5% Be| 3| "™ | 8%
a a ol o £z 6| AE | 2 as
F 0 | MADE GROUND consisting of brown slightly sandy
F gravelly clay with some red brick and concrete. %
-, AF4857 | B | 1.00-1.00 %
: N=14
E (2,2.3,3.4.4 %
r |
2 AF4858 | B | 200200 . 2N2= ;1 5.9 %
£ J
: | >
O3 AF4859 [ B | 3.00-3.00 “ 5N1; 3806 6 %
] e N
Firm becoming stiff brown slightly sandy gravelly CLAY  |8— -9 3.40 %
i with occasional cobbles. ..e_ _.‘5_6__._ »
;‘4 a_ﬂ_a AF4860 | B | 4.00-4.00 @ 3N =;74 " \\’4
; 0] %
i e — N
C 15" C N
i o — %
Fs — ¥+ AF4861 | B | 5.00-5.00 " ke 0 g
F < ——d | 7T P e 4,6.8,8 9, \
" e~ % é
; i K N
o L il ‘\/4
F'6 [ Very stiff becoming hard black slightly sandy gravelly  [{9— . d 6.00 |AFa852Z) B | 8.00-5.00 (6.6, 1012, 18) §
I | CLAY with occasional cobbles - —E—: }é
o s ol \’4
: S %
7 ‘_5_ ] AF4863 | B | 7.00-7.00 P CR L §
: 5 o Gl ey =
r Dasihngaien
:_ —__ﬁ_f S %
Fs 5 —] | AF4g864 | B | 8.00-840 @ Bt i) &
: o]
b s B
Fs HS— .9 AF4865 | B | 9.00-9.00 (7.8, 11,14 14. 16)
[ e -
E 5O g
; cxe=
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To {m) (h) Comments Strike Depth At Ta (min) Comments
71 75 1 Boulder
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth Depth ater Comments
EEET R | B |ma
TION DETAILS 14-10-08 700 7.00 : B of snf
Date | Tip Depth| RZ Top |RZ Base Type 14-10-08 7.00 7.00 6.70 Start of shift
16-10-08 l 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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REFORT NUMBER
GEOTECHNICAL BORING RECORD 13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH12
SHEET Sheet 2 of 2
CO-ORDINATES 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 Lid | BOREHOLE DEPTH (m) 13.60 BORED BY J. McDonnell
ENGINEER AGL Consulting Ltd CASING DEPTH (m) 13.60 PROCESSED BY S. Letch
A . Samples
E s| E = > | o 2
= Description B % £ 2= ol S 9 Field Test Lw
B 5 sl & |sS5|FE Be| 3| " &%
a o L o lezlafe| oE| 2 Pl
F 10 Very stiff becoming hard black slightly sandy gravelly =3 ARABBETIE D100 S a0
L CLAY with occasional cobbles {continued) g_g—_: T % §
; ERer % §
- S ¥ N = 100/90
11 __Oo__ — AFA4BE7 B [11.00-11.00 110, 38, BO.";{;)‘ % §
- o = 1 A YV
r Very dense grey slightly clayey/silty sandy GRAVEL with [0 2%, 11.50 g
F occasicnal cobbles, Gravel is fine to coarse and d& i
:—12 subrounded to subangular of limestone. rike AFsses | B |12.00-12.00 -l 1N5.=1e?13‘ o :.
a D 4 R
Hard black slightly sandy gravelly CLAY with cccasional o 12.50
N cobbles g X
- eyl R N = 100M150
E 13 a—g:ﬁ AF4869 | B |1300-1300 (22,35, 40, gﬂuf)"
- K Obstuction - possible boulder I 13.50
F End of Barehole at 13.60 m 13.60
:_14
:_15
:_16
Fe7
F 18
19
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m}| Te{m) () Comments Strike Depth At To (min) Commenis
135 138 2 Boutder 11.50 11.50 No 10.50 20 Moderate
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth Depth ater Comments
15-10-08 1250 1250 1150 End of shift
= 15-10-08 12.50 12.50 1.50 Start of shift
TION DETAILS 16-10-08 1360 1360 4300 | End of shiit
Date | Tip Depth] RZ Top |RZ Base Type neon
16-10-08 13.60 11.50 13.60 50mm SP
REMARKS Hand dug inspection pit excavated to 1 20m Night work - shift
stasted at 1800hrs
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

CONTRACT Dublin Central Development - Draft BOREHOLE NO. W2 {
SHEET Sheet 1 of 3
FOORDIATES RIG TYPE Dando 3000 |pDATE 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. Ecwards / J. McDopnell
ENGINEER AGL Consulting Ltd CASING DEPTH (m) PROCESSED BY S. Letch
—_ . Samples
E sl E = = g
— o " . E—
= Description 2 5| £ 23 ol = 2 Hed TcSt o
& s g| 5 | 55|58 o | § | et 52
a 3 Wl o |z |0~ aE | 2 ho
r 0 | MADE GROUND consisting of brown slightly sandy
r gravelly clay with some red brick and concrete.
C AG360t | 8 | 050-050
t | MADE GROUND consisting of concrete. 0.60
-, | MADE GROUND consisting of brown slightly sandy 0.90 |aGasoz{ B | 1.00-1.00
r gravelly clay with some red brick and concrete.
- 2 AG3IE03 | B | 2002900
:‘3 AGIG04 | B | 3.00-3.00
- 4 AG3805 | B | 4.004.00
E Grey slightly clayey/silty sandy GRAVEL with occasional |0 47 4.20
F cobbles, Grave! is fine to coarse and subrounded to &ﬁ &
- subangular of limestone. 2 %P o
=5 9050 AGI605 | B | 500500
[ o-d o
F o O
r rg—ab_ =y
:‘6 % Q‘ AGI6O7T | B | 600600
Grey slightly clayey/silty sandy GRAVEL with many 8T <lsd 6,50
F cobbles. Gravel is medium to coarse and subrounded to 536 p.y
-+ | subangular of limestone. 2 o7 acasoa| B ] 700700
[ LA -2
- 0 5
E o o
. T Do
C '@_@T
) e AG3608 | B | 8.00-8.00
i [eshige]
- Ra<"%
g 7 A @1 AG3610 | B | 9.00-9.00
: 0 5 <
6% 25
- =9
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
17 18 1 Made Ground Obstructs
24 2 1 | Made Ground Obstructon 480 | 480 e S0 20 | Moderate
31 3. 0.75 Made Ground Obstruction
48 4.9 1 Boulder
52 53 1 Boulder GROUNDWATER DETAILS
57 58 1 Boulder . Hole Casing Depth to
6 8 10 §.5hrs Chiselling 3.5hrs Harg Strata B Date Comments
8 9 10 | 7his Chissling 3hrs Hard Strata Boring — Depth  Depth ater
9 11 10 7.5hrs Chiselling 2.50rs Hard Sirata Boring gggggg g gg ggg - g?adrtOffShhw':t
TION DETAILS 26.09-08 6.00 6.00 550 | Engofshit
Date Tip Depthl RZ Top | RZ Base Type 27-09-08 800 6.00 5.40 S?artoofsshift
27-09-08 8.00 8.00 5.00 End of shift
28-09-08 8.00 8.00 420 Start of shift {
28-09-08 .00 9.00 4,80 End of shitt
REMARKS Hand dug inspection pit excavated to 1.20m. Water added from 29-09-08 8.00 9.00 4.50 Start of shift
3.0m to aid drilling. Blowing grave!s from 4.9m to 6m bgl.
Casing size reduced from 300mm to 250mm diameier at
B o T T i

bl o g
advanced to rockhead and gravel falling th behind hammer
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

CONTRACT  Dublin Central Development - Draft

BOREHOLE NO. w2

advanced to rockhead and gravel falling i behind hammer

SHEET Sheet 2 of 3
COORDINATES 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. McDofnell
ENGINEER AGL Consulting Ltd CASING DEPTH (m) PROCESSED BY 8. Letch
Samples
E gl E _ =1 _ 2
< Description = =N 3B < o Field Test ge
s g % B | sEIE.| B | 3 Results Ex
=
a K U 8 |z (a2 cE| 2 g
r 10| Grey slightly clayey/silty sandy GRAVEL with many e AGSETT[ B T10.00-10.00
H cobbles. Gravel is medium to coarse and subrounded to gja o
E subangular of limestone. {continued) TP
- D0 20
11 % 2 AG3612| B |11.00-11.00
- Grey slightly clayeyfsilty sandy GRAVEL with many [ 11.20
F cobbles and bands of dark grey clay. Gravel is medivm 3%, o 11.40
r fo coarse and subrounded to subangular of limestone. zjs &
r | Grey slightly clayey/silty sandy GRAVEL with many o
- 12| cobbles. Gravel is medium to coarse and subrounded to | v ] AG3613| 8 12.00-12.00
L subangular of limestone. DQ @O_
C o o
: ik
1 .g)Q o AG3614 | B [1300-1300
E %a—:; o=
T4 2 gd_ AG3615 | B [14.00-14.00
: 90 25
: s
- _5_0 Yo
C 15 ’éé;?-i AG616 | B [15.00-15.00
: 9 Eg
C Brown slightly sandy gravelly CLAY with occasional _@'_g_a 15.50
N cobbles P
16 %:—Qj AGIG17 | B [16.00-16.00
r _'. -
L Black slightly sandy gravelly CLAY with occasional P milingal¥. 16.40
[ | cobbles Il
[ | Re-set up rig after rotary rig advanced to rockhead - -6'_.@_'
[ 17| gravel falling behind hammer so must be cased off. 5’“_""?
: o
3 S
E1g |
: e :-:
: ey~
C 19 - -G__:
: e
E s
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water Casing | Sealed Rise Time
From (m)| To({m) (h} Comments Stike Depth A To (min) Comments
11 122 10 7hrs Chiselling 3hrs Hard Strata Boring
122 14 10 7hrs Chiselling 3hrs Hard Strata Boring
14 16 10 6hrs Chiselling 4hrs Hard Strata Boring
162 | 164 7 | Bouer o GROUNDWATER DETAILS
16.4 19.5 8 1hr Chiselling 7hrs Hard Strata Bo i
1955 214 8 2hrs Chiselling Bhrs Hard Strata Boring Date [I;g)l?h %a;s;g? Dei atthe;() Comments
25-05-08 11.00 T9.00 | 480 End of shift
IRSTALLATION BETALS pwe | 4 | oum | dm |ss
= s . i nd of 801
Date | Tip Deptty RZ Top |RZ Base Type 07-10-08 12.20 12.20 4.80 Start of shift
04-10-08 14.00 14.00 500 End of shift
02-10-08 14,00 14.00 450 Start of shift
02-10-08 16.00 16.00 500 End of sshi;‘k
R RS o Su g, B oo s s ooy " | 031008 | 6@ | deao | 4% |Ewcionm
o el : -10- 16.40 4,80 Start of shift
Casing size reduced from 300mm to 250mm diameter at 09-10-08 16.40 b
ok bar o o | 081800 | lo% | fom | o |emden
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hnell

advanced to rockhead and gravel falling in behind hammer

REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. W2
SHEET Sheet 3 of 3
FOSGRRNATES RIG TYPE Dando 3000 | pATE STARTED ~ 25/09/2008
GROUND LEVEL {m AOD) BOREHOLE DIAMETER (mmj} 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
E s| E o > 2
= Description k: % £ 212 £ [ P st 52
B g 2 *g_ % E|E i *g_,__ ] Results =K
a Q =] ¥z 6| AE| 2 na
- 20| Grey slightly clayey/silty sandy GRAVEL with many . d 20.00
F cobbles. Gravel is medium to coarse and subrounded to ‘Eﬁ &
subangular of limestone. 2 o0 o
i 229 ¢
L 21 %8 o d
r —r (N A
F Obstuction - rockhead e 21.30 J
F End of Borehole at 21.40 m 21.40
F22
_ 23
“ 24
- 26
E 27
F 28
F 29 |
i |
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Commerts Strike Depth At To (min) Comments
GROUNDWATER DETAILS
Hole Casing Depth to
Date Depth Depth ater Comments
10-10-08 2140 2140 5.00 End of shift
INSTALLATION DETAILS
Date Tip Depth] RZ Top | RZ Base Type
/
REMARIKS Harnd dug inspection pit excavated to 1.20m. Water added from
3.0m to aid drilling. Blowing gravels from 4.8m to 8m bgl.
Casing size reduced from 300mm to 250mm diameter at
14.0m bgl. Casing left in tiorerlole to a}!lg:v :gﬁrgj{f‘l'l’ot{fn.
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No- g-hoad-test-comp
allow rotary follow on

REPORT NUMBER .
[
GEOTECHNICAL BORING RECORD
13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH14 |[
SHEET Sheet 1 of 2 |
CO-ORDINATES( ) RIG TYPE Dando 2000 | pATE STARTED  09/11/2008 ]
GROUND LEVEL (m AQD) BOREHOLE DIAMETER (mm) 200 DATE COMPLETED 13/11/2008 |
CLIENT Dublin Central Developments Ltd | BOREHOLE DEPTH (m) 12.00 BORED BY J. McDonnell |
|ENGINEER  AGL Consuting Ltd | CASING DEPTH (m) 1200 |PROCESSEDBY  S. Letch _
’_j . T Samples ® [
E 5§ & T 35 = , o
S Description = % £ 2|3 ol = 2 Field Test S0 |
B o z 8 ..q_,- g g 8| B- 2 Results £ ‘
o 8 m o ez |of cE| & ha |
ro t\MADE GROUND consisting of granite cobblelock. b aiareaie 070 '
L MADE GROUND consisting of concrete. 090 N
F MADE GROUND consisting of brown slightly sandy {& 4
- gravelly clay with some red brick and concrete, %\\
- y N =18 y
s | 53| 1818 ad5ths y/\\\
L by
b / Y
c / W
_‘2 ENV | 2.00-2.00 N =12 /f{%
AF4833 [ B [ 2.00-200 22,3333 &%
C P )
C N
Ca Env | 3.00-300 N=1 @é
E o : £ . AF4834 | B [ 300300 22333 S Q\\
C Stiff brown slightly sandy gravelly CLAY. o4 3.20 5///>4
|- . —t— <
E = = 1 \ N\
o — = ENV | 4.00-4 00 N=22 KO
> R K
: il M AF4835 | B | 4.004.00 (335566 | '(//'\\
£ - ; )
. = 9S8
E - B B - [ | - //“}\\E
£ 5 | Very stiff brown slightly sandy very gravelly CLAY, —o— 4 5.00 | AF48¥6 | B | 5.00-5.00 (8, 14, 16, 16, 15, 10) \\\\}\.
o B | 2
; o S
C g =5 _ 4
o - ] ‘ AF4B37| B | 600600 (14, 20, 20, 24, 20, 29;
N = | ¥
I Very c?ense grey slightly cfayeyf’sfty sandy GRAVEL with -lg o 6.50 ‘ %’\\
s occasional cobbles. Gravel is fine to coarse and ﬁj‘s & Y// X
E_  subrounded to subangular of limestone. S seupssl B | 3t00n o010 %0 0 :\:.}@
; Do 40 BN N
C o= £) //\
; 255 N
- BTy~ AF4830 | B | 8.00-6.00 N = 100225 man N N
. -ng o (14, 21, 30, 30, 40) V//\,
n 4
r P b \/ \
- _63 £5] ,‘//‘\\}
C e // X
=g gja-@ AF4Ba0 | B | 6.00-560 o el o2t 3’5’"25) \\.
- ; R
? o o 4
5 20 )
‘ 1 e ,é-aT 3 1 b /
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS '
Time Water | Casing | Sealed Rise Time |
From (m)| To {m) th) Comments Strike Depth At To (mir) Comments
8.1 83 1 Boulder 6.60 6.60 No 5.00 5 Moderate
GROUNDWATER DETAILS
Hole Casin Depth t
Date Depth Depthg Vi atero Comments
10-11-08 650 650 - End offsh;%
[INSTALLATION DETAILS 11-11-08 6.50 6.50 5.00 Start of shi
Date | Tip Depth] RZ Top [RZ Base] __ Type 151108 | o70 | s70 | 540 |Swtotenn
REMARKS Hand dug inspection pit excavated to 1 20m Night work - shift
started at 18C¢0hrs to accommodate Moore Street traders  Shift
finished at 2300hrs due to T2 licence restrictions. Standing 5
Tu;gfiihhdayﬂt?‘fllmg 2q h‘ogrsr\standir:g‘,‘z_ NLo, Fgllilng. and 1
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH14
SHEET Sheet 2 of 2
CDSGRUJNATES(S) 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 Consulting Ltd CASING DEPTH (m) 12.00 PROCESSED BY S. Letch
" . Samples
E s| E o =1 . 2
£ Description Z '% = 52 = g Field Test S
a [ g 37 < E|EL|l B =3 Results 2w
) % K" 7] D3 | @ = OE 3 &y
0 S ol o rZ |uk~ okt ¥ ho
£ 107 Very dense grey slightly clayeysilty sandy GRAVEL with %5723 il R il (.13, 16, 15, 22, 25)
r occasional cobbles. Gravel is fine to coarse and Eﬁ &
r subrounded to subangular of limestone. (continued) e
. D0 %0
- o ¥ N = 100/225
-n ﬁagg AF4842 | B [91.00-1100 (15, 19, 35, 31',“:';;)
: QY
; B0 ¥o
E 92 B ___| '
r 12 End of Borehole at 12.00 m 12.00 (
13
14
7%
16
17
18
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
11.9 12 1.25 Boulder
]
| GROUNDWATER DETAILS
Hole Casing Depthto
Date Depth Depth ater  Comments
13-11-08 12.00 12.00 550 End of shifl
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 to T2 licence restrictions. Standing §
hours each day totalling 20 hot.:rs standing. 2 No Felllng and 1

Casnglaft inb lato
) H

e
allow rotary follow on.
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH15
SHEET Sheet 1 of 3
CO-ORDINATES RIG TYPE Dando 150 | DATE 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 Consulting Ltd CASING DEPTH (m) 21.20 __PROCESSED BY S. Letch
- ~ Samples
E s| E = = : s
£ Description = % P 2|2 £ 2 Field Test S
B 2 8| § 85|58 % 3| " | sE
a o ol A =z (@] cE | 2 aa
Fo :L MADE GROUND consisting of tarmacadam. PR
N MADE GROUND consisting of brown slightly sandy 0.20
r gravelly clay with some red brick, ash and concrete.
F1
- AF4821 B | 120-1.20 4,1 1=1 )
:‘2 AF4822 | B | 2.00-2.00 “ 2"‘2:2 .2)
:_3 AF4B23 | B | 300-3.00 & 4"' " ;72 %
r Very dense grey slightly clayey/silty sandy GRAVEL =0 3.50
- with occasional cobbles, Gravel is fine fo coarse and (gjﬂ-@z&
-~ i N =411
C4 subrounded to subangular of limestone. ke A AFas24 | B8 | 400400 O o |
- Do L0
. % o d
r TT_?_O'
s g~ AF4825 | B | 5.00-5.00 N E‘f,oafng)"m
C gﬁ [¢] .
C %2 <& d
b ey éﬂ' |
- ?a_oé_d AF4826 | B | £006.00 N=119
[iO Z)A 4 - {15, 22, 30, 29, 27, 33)
: 2 <% o
; 90 Lo
o, &)
L < 74
) 4 H4 AF4s27 | B | 7.00-7.00 i 5
. 2 =50 o R
; _iﬁaﬁzz:
o 2.6 =
: 8 e %_‘: AF4828 | B | 8008.00 6.9, 11 1615, 14)
: S5sq
C Q_cf? o
L §DU el N=g7
T - AF4820 | B | 800900 =
C 5‘° (9, 11, 16, 25, 20, 26)
b 050
[ '@ cg 9
5 7595
i o N
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
3.8 38 05 | Bould
o A o ngl d:; 6.00 6.00 No 470 5 Moderate
438 5 1 Boulder
5.8 6 05 |Sould
o 144 5 |nard §{rm Boring GROUNDWATER DETAILS
4.4 16. 8 Hard Strata Boring Hole Casing Depth to
187 18.5 8 Hard Strata Bovi Date Comments
185 21 6 Hard Strata 33223 Depth  Depth V\gter
21 21.2 2 Boulder 15-08-08 350 250 s End of shi‘!"lﬂ
INSTALLATION DETAILS 1a06 08 o 330 s,
Date |[Tip Dept RZ Top |RZ Base Type 17-09-08 8.00 5.00 S?arloufsst:ift
REMARKS Hard dug inspection pit excavated to 1.20m. Water added from
3.5m to aid drilling




GEOTECHNICAL BORING RECORD

REPORT NUMBER

13696

BH LOG DCD 13696.GPJ I1GSL.GDT 1/10/08

'
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH15 {
SHEET Sheet 2 of 3
CO-ORDINATES
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 Consulting Ltd CASING DEPTH (m} 21.20 PROCESSED BY S. Letch
. . Samples
E | E = = . &
£ Description 2 % £ g3 = g isldjTest g2
'8 5 5| 5 | s5|58| B | B | Re® 53
A e ol o 2z |6 | 8E | 2 na
- 101 Very dense grey slightly clayey/silty sandy GRAVEL  [%7<°% EEEAET L [UsA sy - T
I | with occasional cobbles. Gravel is fine to coarse and 66 pa
F subrounded to subangular of limestone. {confinued) o8P o
: Qogo
- N= a7
11 —5?‘7@05 AF4831 | B [11.00-11.00 BN 2ok 0 15)
N -2
: ta¥a
F12 _é% -é 7 AFsgsz | B |12.00-12.00 - -
: gga" ]
- — 5 N = 100/450
13 -;QO 2 %) AF4833 B |13.00-13.00 3, 14,26, 71‘;“
r ﬁ o o
X o n@_&
E Q_o =
C 14 “ AF4834 | B |14.00-14.00
C Tg C:Q (=
F Hard black slightly sandy gravelly CLAY with e i 14.40 | sFasss | U |14.50-14.50] 1% rec
r occasional cobbles ] 150 blows
RS
r ] N = 100/240
E __q__ AF4836 | 8 [15.50-15.50 o, Toazok :'.'5“,‘10)
C O — 7
[ 16 =
L g N =100
: 933_ 3 AF4837 | B |16.50.16.50 dGomia 18 ateom
E 17 a —]
: G AF4838 | B |17.50-17.50 NENCISClimiy
§ ;:y i [ e (20, 29, 40, 60)
P
; g:g__—f AF4839 | B [18.50-38.50 (fzfzg‘?‘gfg?'.“g‘g)
_ o] '
2 e
- a"‘is_'“: N = 100/180
- | O AF4840 [ B |19.50-19.50 (12. 30, 36, 44"“33})
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 a5 Boulder
3.9 4 0.5 Boulder
48 5 1 Boulder
58 6 05 | Bould
” 144 8 | Hard Strata Boring GROUNDWATER DETAILS
14.4 167 8 Hard Strata Boring Hole Casing Depth to
16.7 185 8 Hard Strata Bori Date Comments
185 21 6 Hard Strata Boring Depth _ Depth ater
21 21.2 2 Boulder 17-33—83 ‘H.gg H.gg g.gg g?dnoffshii]f_iﬂ
INSTALLATION DETAILS 12:09:08 14.40 14.40 5.80 End of shift
Date | Tip Depth RZ Top |RZ Base Type 19-09-08 14.40 14.40 5.80 Starl of shift
19-09-08 16.70 16.70 .40 End of shift
22-09-08 16.70 16.70 6.10 Starl of shift
22-09-08 18.50 18.50 .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 Start of shift
3.5m to aid drilting.
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 13696
CONTRACT  Dublin Central Development - Draft BOREHOLE NO. BH15
SHEET Sheet 3 of 3
CO-ORDINATES 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 Consulting Ltd CASING DEPTH (m) 2120 PROCESSED BY S, Letch
Samples
E | E E = ! 8
£ Description 2 g = 3|8 £ 2 Field Tast S
o g z 2 <€ |E o 8 3 Results ca
A & ul o |22 |82 cE | g2 #Aa
r 201 Hard black slightly sandy gravelly CLAY with ¥ uiinguits N
¥ occasional cobbles (continued) g ”6_-:
3 g—% aFaga1 | B l2050-2050 (%219003’51’732'"5"3)
:'21__ o 27——-
r End of Borehole at 21.20m 21.20
F 22
:_23
:_24
F2s
:_zs
F 27
28
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 05 Boulder
38 4 0.5 Boulder
4.8 & 1 Boulder
151'{: }36‘ 4 °g"‘ E;’t'g"’g{,ata gorng GROUNDWAT:IT DETACILS
4. ; ard Strata Boring ole asing  Depth to
16.7 18.5 5 Hard Strata Sori Date Comments
185 21 § | Hard Strata Boring Depth  Depth Water
21 212 H Boulder 23-09-08 21.20 21.20 6.00 End of shift
INSTALLATION DETAILS
Date | Tip Depthl RZ Top |RZ Base Type
REMARKS Hand dug inspeclion pit excavated to 1.20m Water added from
3.5m 1o aid drilling.
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——l GEOTECHNICAL CORE LOG RECORD 13696
(SESAN
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO ow1
SHEET Sheet 1 of 4
CO-ORDINATES( ) GROUND LEVEL (m) DATE STARTED 15/08/2008
CORE DIAMETER {mm) DATE COMPLETED 16/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -80 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE g .
£| £ a2 =
gl & - © n
al & Fracture ¢ . 3
ol ¢ | Spacing 8 Strata description = Discontinuities @ g
Bl 3| R |®| = {mm} o | & E 1 &
HEF AR AR AR sl 2 £ 5| £
HEIAEICIE: 250 S| 2 a % = -
S S|lF|la| e w0 | &5 3 w| & @
-0 Inspection Pit -
cbserved by driller as N N
made ground consisting M {4 N
- of gravel and cobbles.
: L
Ee 1.20 &
5 SYMMETRIX OPEN | N S
b HOLE DRILLING: N &4 %
F Observed by driller as
= madeground consisting P %
2 of brick, wood and clay. NN
; BLE
- R
2 R R
g )
[4 4.20 N % 2
: °7 o SYMMETRIX OPEN N 2 %
B o4 HOLE DRILLING: N
- %, Observed by driller as \ 2 a
i N returns of gravel
E, 20 ? N
L g o
r 20 % Z 3
[ (¢ ]
C 7o [N
- : Vo) % 2 Z
| % N
L [
g 000 N K
; 20 D D
- 00 . VEN %
[ [
; ‘o % %g
[ )
' 8 c;a = a 8 %
[ 4
:0 o ¥ % ¥
| | O N
o
1 hE
- 9 | 24 \
£ o Y
E g
L /] Oc N 2 2
% o )
il ——
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
16-09-08 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 13696.GPJ IGSL.GDT 11/11/08

CONTRACT  Dublin Cenfral Development - Draft DRILLHOLE NO OW1i
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
£ 3 w
£ £ £ T
j= % K2} - r—
] §' Fracture 3 & g
ol Spacing 8 Strata descripfion — Discontinuities - o 8
Bl S|ele|R® {mm} o | s E s ! 2
£l ; : ] =1 o -
Slolx|x|d 5| 2 £ 8|2 .
5|lolo|d 250 o & b | ®
8|S |e|a |l 0 | &) 3 & w | @ @
L 10 °0 o SYMMETRIX OPEN
E 24 HOLE DRILLING: S M
N o Observed by driller as sRand
r g returns of gravel eREh:
E N o ({continued)
F i1 d o
[ 24
E 00 <
C e
- i=]
2_12 0009
N o
- =
L a 0
o
F 13 7 13.20) g
N ) SYMMETRIX OPEN -1 I
L ] HOLE DRILLING: 4
F Sp— Observed by driller as
E 5] retums of clay and %
F 14 - gravel
r Rl
| = g
: 15 :11_:' a
: — 3
L -
16 - — 16.20 ¢
A SYMMETRIX OPEN 2
1T ] HOLE DRILLING:
= —] Observed by driller as
Ap—— returns of clay b2
17 T —
I— D
18 - —]| \
-] ;
19 - —| 19.20 a
| = »
— ¢
i s Z1%
REMARKS INSTALLATION REMARKS
Hand dug inspection pitto 1.2m. Headwarks.
GROUNDWATER DETAILS
Date SIOI? CDasin"g De gg}‘:' 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 NEWLOG 10M PER PG 13696 GPJ IGSL.GDT 11/11/08

;k REPORT NUMBER
—l GEOTECHNICAL CORE LOG RECORD 1
1B8SL 3696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NGO owi1
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 -80 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
ElE 3
bt = W
3 8 Fractyre 2 o . o a g
o| = Spacing § Strata description — Discontinuities @ o
S S| =R {mm) s E S| & >
£l N s : ° . = [~% e
IR G| € £ g | 2 g
o 0|O ' 250 b - ©
a8 el s0 | & | 5 8 o | 3 %
|20 A SYMMETRIX CPEN 1
E - HOLE DRILLING: N
F = oo Observed by driller as b0.70 4
F .5_ 3 returns of clay and :
o ° \gravel (continued) e
F 21 &O SYMMETRIX OPEN
. 2 < HOLE DRILLING: -_
. a0 Observed by drileras 2 y
- = \ returns of gravel and
3 I cobbles. 22.00 2
22 | SYMMETRIX OPEN
£ | HOLE DRILLING:
E | I Observed by driller as 2
I returns of weathered
E T rock 2
[ 23 I OPEN HOLE
B _TJ_ DRILLING: No recovery,
L I observed by driller as %
L I returns of rock. N
a I
o = ¢
] T 2
[
- 25 I : a
: I
F I 2
F I I >
F 2 . \
E I
[
; I I ¥
:_ | ’ g
- 27 [ BaSS
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& | -
- 1 =
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[ 29 |
g I
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Dept 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




IGSL RC NEWLOG 10M PER PG 13696.GPJ IGSL.GDT 11/11/08

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Braft DRILLHOLE NO ow1
SHEET Sheet 4 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 -20 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE 3 N
£l £ 2 =
ol B o 4 —_—
= §' Fracture M 2 5
ol = Spacing § Strata description _ Discontinuities o 3
EEIEIEE: (mm) a | @ E 6§ | &
gl o lx|o g | 2 %. g E =
sloro g 250 o | L o | 8
8 8|r|am|el| 0 | & | 5 8 w | ® )
b 30 [ OPEN HOLE 5
' | ' DRILLING: No recovery,
I I observed by driller as
- T returns of rock.
F I (continued)
L 31 |
[ I
. [
[ I
- [
- -
: 3z I
C [
s I
- [
3 - 33.00
32 End of Corehole at 33
s (m)
[ 34
F3s
L a8
a7
[ a8
[ 30
:
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date ;ole _%l.q:ljr‘.]hg__ De attheﬁo 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 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 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 Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
£l 5 £ [
3 8 e o 0
38 Fraciure @ [a] =
v ¢ Spacing 5 Description = Discontinuities Q °
o I8 ¥ {mm) o | s E § | &
£ ¥ : : g - E=] a =
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2 5lu|d|g %0 o, | D] T I3 | © £
alo|F|w| el S 2 ] w | & 73
0 Inspection Pit - N
observed by driller as N N D
made ground consisting M N K
of gravel, sand, brick
and timber. P b 2
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depf 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 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Drait DRILLHOLE NO RCO08
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 Ltd. | INCLINATION <0 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
EE g
£l £ g E
ol B = & T
2 e Fracture @ 3 <
o : 8 - ) I =2
| ¢ Spacing g Description — Discontinuities o =z
HEIEIRIES {mm) |5 E 5| 2
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8 S|F|a |, Jo o |83 8 o | % %
i Inspection Pit -
observed by driller as SIS
made ground consisting N NN
of gravel, sand, brick N
| and timber. (continued) a 2 g
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R~ SYMMETRIX OPEN
S HOLE DRILLING:
—9 Cbserved by driller as 2 i ~><
| retuins of gravelly clay
] with cobbles 2 ¥ B
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B AR R
= N
= AR
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B D
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hoie 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 13696 GPJ IGSL GDT 11/11/08

i

REPORT NUMBER

2
LS. GEOTECHNICAL CORE LOG RECORD 13696
IeSL
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
ublin Cen evelopments Lid, - illennium
CLIENT Dublin Centrat Devel ts Ltd, | INCLINATION 80 DRILLED BY Millenni
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
EE Fl
gl 5§ 8 *‘5 )
z 2 Fracture 2 3 g
0| Spacing 3 Description — Discontinuities © g
2l gl =|glg]  (mm o |3 E AT
Sl ® €| x| 0 g | £ £ - =
gl 5|0 |Q T 20 gy gl 3 @ o b
O O |+ o @ [iiarint - = [a] w [ w
2 0 —] SYMMETRIX OPEN N
"_‘?E HOLE DRILLING: N 3
S Observed by driller as & 3 4
o] returns of gravelly clay
| ) with cobbles (continued) P
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o] SYMMETRIX OPEN
bt HOLE DRILLING: N o b
| gl Observed by driller as SINEN
o —] retumns of gravelly clay SIS
- NEVEN
| B 2 H K
| E—
| o R K
| ox K
i B
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth Denth ater Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top | RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 28.50 32.50 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 RCO08
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 |LLOGGED BY A. Mahony
E|E g
g € z 2
7l B s i) o
2 = Fracture @ a =
o| o Spacing g Description — Discontinuities - @ g
FHEIEIEAES (mm) o | = £ & | £
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headwarks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Dept 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 28.50 32.50 50mm SP




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

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD
13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 5 of 33
CO-ORDINATES( _} GROUND LEVEL (m) DATE STARTED 13/06/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/0%/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Miltenmium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |[LOGGED BY A. Mahony
EE 2 &
£l £ £ T
g & Fract H & m
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth Depth aler 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




IGEL RC NEWLOG 1M PER PG 13696.GPJ IGSL.GDT 11/14/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

DRILLHOLE NO
SHEET

CO-ORDINATES( _)

CLIENT
ENGINEER

Publin Central Developments Ltd.
AGL Consulting Engineers

GROUND LEVEL (m)
CORE DIAMETER (mm)
INCLINATION

FLUSH

102
-80

Palymer Gel

RCO08
Sheet 6 of 33

DATE STARTED
DATE COMPLETED

13/09/2008
14/09/2008

DRILLED BY
LOGGED BY

Mitlennium
A. Mahony

Core Run Depth (m)

T.CR.%
S.CR%
R.Q.D.%

Fracture
Spacing
(mm)

[ 250 59

ITRERTERRI ATRRARITAN]

Nen-intact zones (shaded)

Description

Depth (m)

Discontinuities

Elevation

SPT (N Value)

! Downhole Depth {m)

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

RELZAL TP AR P PRI P L AN P LA PP AR LA P AR L AR PP AR P P AR AR AR BT il AL L AR i B ol 2 AL

KR 77 XRF 77 X7 7 XXT FPEG7 7 K77 KR 77 R 77 AT 77 G 7 7 R 77 R 77 RR777 777 %  Standpipe Details

AT INSOTTINTTINSO G INSOTTIN T T IS T I SOT TS IT TS OGS KO T I OG I T OT IO T IS OT IO T I OTT IO I T TINNS

AR 7T AR 7 LA P LR T L L

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole

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

Depth. |_Depth

Casing

Depth to

ater Comiments




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

HGIS]IN

GEOTECHNICAL CORE LOG RECORD

WREPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

DRILLHOLE NO

CO-ORDINATES({ _)

GROUND LEVEL (m}
CORE DIAMETER (mm)

CLIENT
ENGINEER

Dublin Central Developments Lid.
AGL Consulting Engineers

INCLINATION
FLUSH

102
-90

Polymer Gel

SHEET

RC08
Sheet 7 of 33

DATE STARTED
DATE COMPLETED

13/09/2008
14/09/2008

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Core Run Depth {m)

T.CR%

! Downhole Depth (m)
SCR%

R.Q.D.%

Fracture
Spacing
(mm}

o 259 500
Pl titiesy

Description

Non-intact zenes (shaded}

[
|

Depth (m)

Discontinuities

Elevation

Standpipe Details
SPT (N Value)

Ydo SYMMETRIX OPEN
HOLE DRILLING:
Observed by driller as
P returns of gravel.

" 4 {continued)

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole Casing

Depth | 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

Depth to

ater Comments




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

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Drait DRILLHOLE NO RCO08
SHEET Sheet 8 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
ElE g
£l E 3 ®
ol ) =
Bl 5 K] T )
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il returns of gravel. =y
L OOO {continued) H
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date EI;! ole“ CDasmg De at{"e;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 | 3250 | 2650 | 32.50 50mm SP




IGSL RC NEWLOG 1M PER PG 13696.GPJ IGSIL.GDT 11/11/06

'

¢

ay
I6SL

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - 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 9 of 33

DATE STARTED
DATE COMPLETED

13/08/2008
14/09/2008

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Core Run Depth (m)

TCR%

Fracture
Spacing
(mm)

SCR%
R.Q.D.%

0 250 gyp
i ;

Non-intact zones (shaded)

Description

Depth {m)

Discontinuities

Elevation
Standpipe Details
SPT (N Value)

= Downhole Depth (m)

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

[ITiTTIITITiTT

O O OO T T T O L L T O T T T

T T T

REMARKS

i INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Hole Casing

Date Depth | 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 NEWLOG 1M PER PG 13896.GPJ IGSL.GDT 11/11/08

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

DRILLHOLE NO
SHEET

RCO08
Sheet 10 of 33

CO-ORDINATES( _)

GROUND LEVEL. (m)

CORE DIAMETER (rmvm) 102

CLIENT

ENGINEER AGL Consulting Engineers

Dublin Central Developments Ltd.

INCLINATION
FLUSH

-80

Polymer Gel

DATE STARTED
DATE COMPLETED

13/08/2008
14/09/2008

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Fracture
Spacing
(mmy)

Core Run Depth (m)

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

o B0 5
ITRTRITINI SITITESTIT]

Description

Non-intact zones {(shaded)

Depth {m)

Discontinuities

Elevation
Standpipe Details
SPT (N Value)

©| Downhole Depth {m)

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

ELITTITIIT

ENNRENNRRRAANRARRERR

IS NENENNNANEN

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Hole Casing

Date Degtt D

Depth to

ater Comments

INSTALLATION DETAILS

Date Tip Depth| RZ Top [RZ Base

Type

14-08-08 | 13.00 6.00 13.00

14-08-08 | 3250 | 2650 | 32.50

50mm SP
50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

SHEET

CO-ORDINATES( _)

CLIENT
ENGINEER

Dublin Central Developments Lid.
AGL Consulting Engineers

GROUND LEVEL (m)
CORE DIAMETER {(mm)
INCLINATION

FLUSH

DRILLHOLE NO

RC08
Sheet 11 of 33

N

102

DATE STARTED
DATE COMPLETED

13/09/2008
14/09/2008

-80

Polymer Gel

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Downhole Depth (m)
Core Run Depth (m

T.C.R%

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

0 250
| FTTRERTEN] FIRERETINE)

Fracture
Spacing
{mm)

500

Nan-intact zones {shaded)

Description

Depth (m)

Discontinuities

Elevation
Standpipe Details

SPT (N Value)

=

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

LI O L O i T T T T T I T T T T

ANANEARANNANNANANNANRNNANANENNNANNANNANSNSNENY]

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 NEWLOG 1M PER PG 13695.GPJ I1GSL.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 (mim) 102

CLIENT
ENGINEER

Dublin Central Developments Lid,
AGL Consulting Engineers

-90
Polymer Gel

INCLINATION
FLUSH

RCO08
Sheet 12 of 33

DATE STARTED
DATE COMPLETED

13/09/2008
14/09/2008

DRILLED BY
LOGGED BY

Millennium
A. Mahony

Downhole Depth (m)
Core Run Depth (m}

T.CR%
SCR%
R.Q.D.%

Fracture
Spacing
{mm)

0 250 500
SENNENE Ll.LlLL_ L L_I..I\.I..L.I._.L.l

Description

Non-intact zones (shaded)

Depth (m)

Discontinuities

Elevation

Standpipe Details
SPT {N Value)

=
-

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

11.70

= |
i

SYMMETRIX OPEN

" HOLE DRILLING:
Observed by driller as
returns of gravelly clay.

[TTH T I

IO T T O I T T T T T T T T I T

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Hole
Depth

Casing

Date Depth

Depth to

Ster Comments

INSTALLATION DETAILS

Date Tip Depth)

RZ Top

RZ Base

Type

14-08-08
14-09-08

13.00
32.50

6.00
26.50

13.00
32.50

50mm SP
50mm SP




REPORT NUMBER

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

e
s_._éu-‘ GEOTECHNICAL CORE LOG RECORD 1369
1eSL 6
Vs
CONTRACT  Dublin Central Develapment - Draft DRILLHOLE NO RCO8 {
SHEET Sheet 13 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mmy} 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION 90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gei | LOGGED BY A. Mahony
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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
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oA GEOTECHNICAL CORE LOG RECORD 13696
HGESIHN
CONTRACT  Dublin Ceniral 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 -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Potymer Gel | LOGGED BY A. Mahony
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [!; ﬁ_m Le attrgo Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Tvpe
14-08-08 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 26.50 32.50 50mm SP
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ﬁ‘ REPORT NUMBER
=
el GEOTECHNICAL CORE LOG RECORD 13696
IB3L
rd
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO8 {
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 Lid. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |LOGGED BY A. Mahony
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [l)-lole‘ _%;s;;}? Del altheEo Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top [RZ Base Type
14-09-08 13.00 8.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP




REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD
13696
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 -80 DRILLED BY Millenniurm
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel j LOGGED BY A. Mahony
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IGSL RC NEWLOG tM PER PG 13696.GPJ IGSL.GDT 11/11/08

5]

i 16.00
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.

GROUNDWATER DETAILS
Date [')'I ole“ CDasm] 91 De gpe}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 RC08 \
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 Consulting Engineers FLUSH Polymer Gel | LOGGED BY A, Mahony
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [I;iole CDasin"g De att';}c’ 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

13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC08
SHEET Sheet 18 of 33
CO-ORDINATES( _) GROUND LEVEL {m) DATE STARTED 13/00/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Centrat Developments Ltd, | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel |[LOGGED BY A. Mahony
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit fo 1.2m. Headworks
GROUNDWATER DETAILS
Hole Casing | Depth to
Date Depth Denth ater Comments
INSTALLATION DETAILS
Date | Tip Depth| RZ Top [RZ Base Type
14-08-08 | 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 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 19 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/08/2008
CORE DIAMETER (rmm) 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
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Deptt Denth ater | Comments
INSTALLATION DETAILS (
Date Tip Depth| RZ Top |RZ Base Type
14-09-08 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP
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-~ REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
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
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date [I)-|ole CDasin"g Dej a:thent'o Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top |RZ Base Type
14-00-08 | 13.00 6.00 13.00 50mm SP
14-09-08 32.50 26.50 32.50 50mm SP
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k REPCORT NUMBER
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i GEOTECHNICAL CORE LOG RECORD 13696
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CONTRACT  Dublin Central Development - Drafi DRILLHOLE NO RCO08 {
SHEET Sheet 21 of 33
CO-ORDINATES(_) GROUND LEVEL (m) DATE STARTED 13/08/2008
CORE DIAMETER {mm) 102 DATE COMPLETED 14/08/2008
CLIENT Dublin Gentral Developments Ltd. | INCLINATION 90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
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smeared. Dips are N
sub-10°. N
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REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date é-lolel CDaSi?r? Dey ;{ég" 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 22 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
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23 I Strong to moderately Discontinuities are smooth N
] I strong, thin to medium and planar and clay N
T bedded, dark grey to smeared. Dips are 2
T, black, fine grained sub-10°. (continued) N
| 1 ARGILLACEOUS %
LIMESTONE. Fresh to N
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moderately weathered. 2
Pyrite dispersed N
throughout. Local 2
r calcite veining. N
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Moderately strong to Discontinuities are smooth a
I moderately weak, thinly and planar, and clay N
bedded to laminated, smeared throughout. Dips
hlack, calcareous are sub-10° with hairline 2
SHALE. Freshto and insipient clay smeared
slightly and locally fractures throughout. Z >
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m., Headworks.
GROUNDWATER DETAILS
Hole Casing | Depth to
Date Depth Depth ater | Sommenis
INSTALLATION DETAILS
Date Tip Depth| RZ Top [RZ Base Type
140908 | 13.00 6.00 13.00 50mm SP
14-09-08 | 32.50 2650 | 32.50 50mm SP
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

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 14/069/2008
CLIENT Dublin Gentral Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
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22 moderately weathered. Discontinuities are smoath
Pyrite dispersed. and planar, and clay 8
Incipient fractures smeared throughout. Dips I
commeon. are sub-i0° with hairline
| Moderately strong to and insipient clay smeared 2
moderately weak, thinly fractures throughout.
hedded to laminated, (continued) >
100| 0 0 black, calcareous R (
SHALE. Freshto
slightly and locally b
i moderately weathered. N
Pyrite dispersed.
Incipient fractures a
common. (continued}
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REMARKS INSTALLATION REMARKS
. 3 N T
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date DHoIe CDasin“g De ;%;0 Comments
INSTALLATION DETAILS f
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 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 Lid. | INCLINATION 80 DRILLED BY Millennium
ENGINEER AGL Consuilting Engineers FLUSH Polymer Gel | LOGGED BY A, Mahony
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e | §, E ] [
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2 2 Fracture - 2] 5
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23 Moderately strong to Discontinuities are smooth
moderately weak, thinly and planar, and clay N
bedded to laminated, smeared throughout. Dips a
black, calcareous are sub-10° with hairline
i SHALE. Freshto and insipient clay smeared a
23.10 slightly and locally fractures throughout. N
] moderately weathered. {confinued) N
Pyrite dispersed. a
Incipient fractures
| common. (continued) a
)
23.46 3
Strong to very strong, Discontinuities are smooth
i thin to medium bedded, and planar. Dips are 2
grey to dark grey, fine sub-10° with local sub-70° N
grainad SILICEOUS calcite fracture. 2
LIMESTONE. Fresh to N
slightly and locally
moderately weathered. 2
Pyrite dispersed N
throughout. Local 2
calcite veining.
100 | 57 3
N
A¥
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole | Casing | Depthto
Date Dent 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 | 32.50 50mm SP ‘
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REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT  Dublin Central Development - Drait DRILLHOLE NO RC08
SHEET Sheet 25 of 33
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 13/09/2008
CORE DIAMETER (mm) 102 DATE COMPLETED 14/09/2008
CLIENT Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
ge l 3 .
gl £ 5 g &
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(] | Spac o o ) _— .
o o pacing g Description - Discontinuities c @ ‘>"
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24 Strong to very strong, Discontinuities are smooth
thin to medium bedded, and planar. Dips are
grey to dark grey, fine sub-10° with local sub-70° a
grained SILICECUS calcite fracture. N
I LIMESTONE. Freshto {continued) 2
slightly and locally
moderately weathered.
Pyrite dispersed 2
throughout. Local
calcite veining. 8
I (continued]}
, ¥
L $
- 24.37 \
Moderately strong to Discontinuities are smoath N
r moderately weak, thinly and planar and locally clay N
[—= bedded to laminated, smeared. Dips are
black, calcareous sub-10° with hairline 2
SHALE. Fresh to fractures.
slightly and locally 24.49 Z
- I moderately weathered. Discontinuities are smooth
I | Pyrite dispersed. and planar and clay
T Incipient fractures smeared. Dips are 2
I \common. sub-10° with sub vertical
I Strong to moderately fractures. g
E basd strong, thin to medium
: bedded, dark grey to
black, fine grained .
ARGILLACEOUS \
LIMESTONE. Fresh to N
i 10| o] o slightly and focally g
| moderately weathered. N
| Pyrite dispersed . %
I throughout. Local
| calcite veining. N
| 24.80 X
24.80 Maderately strong to Discontinuities are smooth
| moderately weak, thinly and planar and clay >
f bedded to laminated, smeared. Dips are N
| black, caicareous sub-10°.
| | SHALE. Freshto %
[ slightly and locally
| = moderately weathered. 2
Pyrite dispersed.
Incipient fractures
commaon.
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headwarks.
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Depth Deoth ater Comments
INSTALLATION DETAILS
Date Tip Depth] RZ Top |RZ Base Type
14-08-08 | 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 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 Developments Ltd, | INCLINATION =0 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
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25 Moderately strong to Discontinuities are smooth N
moderately weak, thinly and planar and clay
bedded to laminated, smeared. Dips are a
black, calcareous sub-10°. (continued) N
| SHALE. Freshto z
slightly and locally N
moderately weathered.
Pyrite dispersed. 2
Incipient fractures N
I common. {continued) o507 "E
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- strong, thin to medium and planar and clay
T hedded, dark grey to smeared. Dips are
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L 25.72 N
I . Strong to very strong, Discontinuities are smooth 2
I - thin to medium bedded, and planar and clay N
T grey to dark grey, fine smeared. Dips are $
| I grained SILICEOUS sub-10°. ¥
I LIMESTONE. Fresh to \
I slightly and locally 3
I I moderately weathered, N
I Pyrite dispersed N
T throughout. Local %
[ - | calcite veining. | N
|
= e
I | 3
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depth to |
Date Depth | Dept iter l 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 |




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

REPORT NUMBER

‘:-é’f‘ GEOTECHNICAL CORE LOG RECORD 13696
I8SL
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08 '
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 -80 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
£ & 3 o
£l £ £ ®
ol & v - —~—
8 §' Fracture E 8 e
o| = Spacing § Description — Discontinuities - © g“
ol 3| ® |82 (mm} T £ s | &
S| @ H ; y = ol - o =
Ele || 8 @ | £ £ L iy
5|00 A 260 il IS [} ]
al S| E|le | . g1 2 a w | & &
26 L = Discontinuities are smooth
I and planar and clay
I smeared. Dips are 2
| sub-10°. {continued)
I : 26.11 '~><
Moderately strong to Discontinuities are smooth
moderately weak, thinly fo slightly rough and 2
bedded to laminated, planar. Dips are sub-10°,
black, calcareous
SHALE. Fresh to 2
slightly and locally
moderately weathered. D
Pyrite dispersed, \
Incipient fractures 8
26.30 comman. 96.32
Strong to moderately Discontinuities are smooth 2
strong, thin to medium and planar and slightly clay
bedded, dark grey to smeared. Dips are
black, fine grained sub-10° with iron oxide a
ARGILLACEOUS stained sub-vertical
LIMESTONE. Fresh to fracture. 2
00| 30| © slightly and locally
moderately weathered.
Pyrite dispersed e
throughout. Logal g
calcite veining.
26.60 I
] (
|
[
|
r )
|
[
|
]
I
[
[
[
|
|
|
T
|
I : |
|
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date DHOIGI CDasini 9 De atreﬁo 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




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 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
ElE g
i g 2
B B G 2 -
2 2 Fracture 2 2 i
| Spacing g Description e Discontinuities @ g
FEIEIEE: {mm) =il 5 E 5| & Z
Ele|%|X |3 5| % £ g | e =
g|luw|o|g] 250 2| < v | §
8| 8|F|w o) s, Il 8 = a m | &
27 [ L Strong to moderately Discontinuities are smooth
T I strong, thin to medium and planar and slightly clay
T bedded, dark grey to smeared. Dips are
| black, fine grained sub-10° with iron oxide
| | ARGILLACEOUS stained sub-vertical
| LIMESTONE. Fresh to fracture. (continued)
| I slightly and locally
T moderately weathered.
T Pyrite dispersed
T throughout. Local
i [ calcite veining.
T 1 (continued)
I |
| |
T |
3 00|61 | 7 | :
|
i : [
I '
L [ |
| |
[
]
|
[ [ 'I
I I [27.52
Moderately strong to | Discontinuities are smooth
moderately weak, thinly and planar and clay
bedded to laminated, I smeared. Dips are
L black, calcareous [ sub-10°.
SHALE. Fresh to |
slightly and lecally |
moderately weathered. |
Pyrite dispersed. [
| Incipient fractures
common. [
|
— |
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date DHoIeI %a\:pi_?hg De atpeﬁo Comments
INSTALLATION DETALLS
Date | Tip Depthl 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

éﬁ}"

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

IBSL 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08
SHEET Sheet 29 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
al 8§ & 3 -
2 2 Fracture = ] E
ol ¢ Spacing g Description —~ Discontinuities N ® 3
gl g2lxlg|x  (mm ol % E 5| 8| 2
HAIEIE el g = 5|3 e
s|lojy|C 250 o & | 8
S8|S|¢|e|afp, S %0 | &2 s W ® »
26/25.00 Moderately strong to Discontinuities are smooth
moderately weak, thinly and planar and clay
[ bedded to laminated, smeared. Dips are
| hlack, calcareous sub-10°. {continued)
SHALE. Freshto
l slightly and locally
moderately weathered.
Pyrite dispersed.
Incipient fractures
o bl o common. (continued)
28.4 28.42
Strong to very strong, Discentinuities are smooth
thin to medium bedded, and planar. Dips are
grey to dark grey, fine sub-10°.
grained SILICEOUS
LIMESTONE. Fresh to
slightly and locally
moderately weathered.
Pyrite dispersed
throughout.
.
|
100 | 83
] |
REMARKS INSTALLATION REMARKS

Hand dug inspection pittc 1.2m

Headworks.

GROUNDWATER DETAILS

Date

Hole
Depih

Casing
Depth

Depth to
ater

Comments

INSTALLATION DETAILS

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




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

IGSL RC NEWLOG 1M PER PG 136396.GPJ IGSL.GDT 11/11/08

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO8
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 Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
= | | |
E|E [ 3
= = I 3 @
&l £ i 5 7
K 2 ! | Fracture 2 2 kS
@ = Spacing § Description -~ Discontinuities o g
HEIRIEIE: (mm) o | @ E §| 2
€% ||| a el 2 £ | € <
Els5|lolo|a] 20 g 2| ¢ g 5| & 5
OO |+ | w | X 1 s} z 0 [} W (73]
29 | 1 . Discontinuities are smooth 1
I and planar. Dips are ]
I sub-10°. (continued)
I
1
I il
[
I
. 29.17
Moderately strong fo Discontinuities are smooth
- moderately weak, thinly and planar and clay
bedded to laminated, smeared. Dips are
black, calcareous sub-10°,
SHALE. Freshto 29,28
7 slightly and locally - - —
i | I maderately weathered. Dlsdczn|ntlnmt|e?j age smooth
T Pyrite dispersed. and planar and clay
] Incipient fractures smeared. Dips are
I \common, sub-10°.
I Strong to very strong,
L = thin to medium bedded,
I grey to dark grey, fine
1 grained SILICEOUS
I LIMESTONE. Freshto [29.46
slightly and locally Discontinuities are smooth
L moderately weathered. to slightly rough and clay
29.50) Pyrite dispersed smeared. Nen-intact.
I throughout.
Strong to moderately
strong, thin to medium
| bedded, dark grey to
black, fine grained
ARGILLACEOUS - T
I LIMESTONE. Fresh to Dlsacolr_ltwtlutlesdarle smooth
I slightly and locally and slig tly un lﬁose.
I L moderately weathered. Dips are sub-10%.
I Pyrite dispersed
I throughout.
] +
|
il 29.79 |
00| 27 | 27 T 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
I grained SILICEOUS sub-vertical fracture.
I LIMESTONE. Fresh to
[ : slightly and locally
T moderately weathered.
T Pyrite dispersed
T throughout.
|
REMARKS _| INSTALLATION REMARKS B
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depth to
Date Deptt Deptt 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 13696 GPJ IGSL GDT 11/11/D8

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

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

Daulh_T_Demh

ater

ra
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RCO08 {
SHEET Sheet 31 of 33
CO-ORDINATES( _} GROUND LEVEL (m) DATE STARTED 13/08/2008
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
E|E g
— b= 2]
£| £ 2 S
o m 8 —
3 § Fracture = 2 e
A Spacing g Description _ Discontinuities cl e g
Gl 3|8 |R|8 {mm) N £ §1 &
| : : y © = =5 =
c r || Qo = £ £ © T -
% [ g oo 0 250 5 s § & g E
A0 |F|ag || dip 5] 2 fal w | » 7]
30 L Strong to very strong, Discontinuities are smoath
| : 1 thin to medium bedded, and planar. Dips are
T grey to dark grey, fine sub-10° with undulose
T grained SILICEQUS sub-vettical fracture.
| LIMESTONE. Fresh to {continued)
30.10 slightly and locally
moderately weathered.
Pyrite dispersed
throughout. {continued)
| 30.26
Moderately strong to Discontinuities are smooth
L | moderately weak, thinly and planar with local clay
bedded to laminated, gravel infill (30.32-30.34m,
black, calcareous 30.47-30.48m). Dips are
. SHALE. Fresh to sub-10°.
— slightly and locally
| moderately weathered.
Pyrite dispersed.
] Incipient fractures
common.
- 30.51
Strong to moderately Discontinuities are smooth
100! 78 strong, thin to medium and planar, slightly clay
bedded, dark grey to smeared. Dips are
biack, fine grained sub-10°,
ARGILLACEOUS
LIMESTONE. Freshio
| slightly and locally
moderately weathered.
Pyrite dispersed {
throughout. Local
calcite veining.
30.95
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Date Hole [ Casing | Depth to Comments




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

GEOTECHNICAL CORE LOG RECORD

[ REPORT NUMBER

13696

CONTRACT

Dublin Central Development - Draft

SHEET

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

RC08
Sheet 32 of 33

DATE STARTED
DATE COMPLETED

13/09/2008
14/08/2008

DRILLED BY
LOGGED BY

Millennium
A, Mahony

Core Run Depth (m)

T.CR%

S.CR%
R.Q.D.%

0

%] Downhole Depth (m)

[
=
[~
o

[31.70

250
winli LU

Fracture
Spacing
(mm)

500

Legend

Description

Non-intact zones {shaded)

Depth (m)

Discontinuities

Elevation

Standpipe Details
SPT (N Value)

Strong to very strong,
thin to medium bedded,
arey to dark grey, fine

| grained SILICEOUS

maderately weathered.

slightly and locally
\Pyrite dispersed

LIMESTONE. Fresh to

hroughout. (continued) |

w
—_
(=]
)

|

Strong to moderately
strong, thin to medium
bedded, dark grey to
black, fine grained
ARGILLACEQUS

slightly and locally
moderately weathered.
Pyrite dispersed
throughout.

LIMESTONE. Fresh to

31.19

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

|

|
|
|

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

Discontinuities are smooth |

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

|

Strong to moderately
strong, thin to medium
bedded, dark grey to
black, fine grained
ARGILLACEOUS

slightly and locally
moderately weathered.
Pyrite dispersed
throughout. Local
\cafcite veining.

LIMESTONE. Freshto |

'|
131.72

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

/|

Strong to very strong,
thin to medium bedded,
grey to dark grey, fine
grained SILICEQUS
LIMESTONE. Freshto
slightly and iocally
moderately weatherad.
Pyrite dispersed
throughout. Local
calcite veining.

31.99

1

-

REMARKS

INSTALLATION REMARKS

Hand dug inspection pit to 1.2m.

Headworks.

GROUNDWATER DETAILS

Date

Hole

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

Depth | Depth

Casing | Depth to

ater

Comments




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 RCO08
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 Dublin Central Developments Ltd. | INCLINATION -90 DRILLED BY Millennium
ENGINEER AGL Consulting Engineers FLUSH Polymer Gel | LOGGED BY A. Mahony
E|E 3
£l £ g =
ol & i - _—
al § Fracture g 3 3
® = Spacing g Description _ Discontinuities © §
S S| w2 R (mm) S £ 5| &
£ '3 r || o = 3 c £ % Z
HE IR IR 250 o E a z | & -
8o |F|w| el it S| 2 ] uid *
32 | Strong to moderatety Discontinuities are smooth R
T strong, thin to medium and planar. Dips are EAR RS
] hedded, dark grey to sub-10°. (continued) B =1
| black, fine grained SRR
| I ARGILLACEOUS -1
00, 50 | S0 ]' LIMESTONE. Freshto (o211 - B
I sfightly and locally DISCOI"It[nUItIES_ are smootl =
| moderately weathered. and planar. Dips are AR =4
| T Pyrite dispersed sub-10° with sub-vertical A=
] throughout. Local calcite vein fracture. M=
3 ] [ calcite veining. Pyrite lense 32.34m .
T continued)
1 Strong to very strong,
T thin to medium bedded,
I : grey to dark grey, fine
I I grained SILICEQCUS
I LIMESTONE. Fresh to
I slightly and locally 32.35
| I moderately weathered. Disdcolntinuiti%s are smooth
Pyrite dispersed and planar, Dips are
[ I throughout. Local sub-10°.
I Icite veining.
I Strong to moderately
I strong, thin to medium
I ] bedded, dark grey to 32 50
20 50 black, fine grained .
ARGILLACEQUS
LIMESTONE. Fresh to
slightly and locally
maderately weathered.
L Pyrite dispersed
throughout. Local
Icite veining.
End of Corehole at 32.5
(m) (
1
REMARKS INSTALLATION REMARKS
Hand dug inspection pit to 1.2m. Headworks.
GROUNDWATER DETAILS
Hole Casing | Depth to
Date De Dent Water_ | Comments
INSTALLATION DETAILS {
Date Tip Depth| RZ Top |RZ Base Type
14-08-08 | 13.00 | 6.00 | 13.00 50mm SP
14-00-08 | 3250 | 26.50 | 32.50 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 - Draft DRILLHOLE NO RC16
SHEET Sheet 1 of 15
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
TG 8
CLIENT Dublin Gentral Developments Lty | INCLINATION -80 DRILLED BY Millehrurn
ENGINEER AGL Gonsulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
EE g
— 2 4]
£l 5 s k- =
3 § Fracture % 3 3
o = Spacing s Description - Discontinuities @ g
Bl 5| v R (om | % E 5| &
£l : ; J 2 8 = a Z
fle|% 5 3 g| g 2 g | B =
5 d z a
HEIE AR R 1 K 8 n | o %
0 SYMMETRIX OPEN
HOLE DRILLING: }
. Observed by driller as g
retumns of fill (concrete, N
i brick, black/brown clay % %
§ §
1.20 % %
oy SYMMETRIX OPEN
= HOLE DRILLING: % S
o Observed by driller as K
il returns of clayey > >
oL gravelly cobbles 4 4
= 1
; c @ >
i ¢
5_g
Lo > %
Do K
S0 >.
DG %
Rol
D=4 % R
ol
e >
ol %
REMARKS INSTALLATION REMARKS
18/11/08- 6%4hrs Unload sludge tanks, load & erect fencing, dig
inspection pit {widened due to pipe) and move equipment onto
location,
GROUNDWATER DETAILS
Date 5'0'3 CDasT'g Da é{g" Comments
INSTALLATION DETAILS
Date Tip Depth| RZ Top | RZ Base Type
19-11-08 8.00 4.50 5.00 50mm SP
19-11-08 | 25.00 20.00 | 25.00 50mm SP




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

REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 13696
CONTRACT Dublin Central Developiment - Draft DRILLHOLE NO RG16
SHEET Sheet 2 of 15
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER {mm} 102 DATE COMPLETED
CLIENT Dublin Gentral Developments Ltid | INCLINATION -90 DRILLED BY e
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
a3 B 1 T T
= 2 Fraclure q 2 N
o] = Spacing 8 Description — Discontinuities © g
B 3| s |=|&# {mm} o | = £ 51 2
= : ; . c @ = . =
El o | & | O @ | = £ | B =
g 3|2 algp 2 m [ &]F 8 s8] 5
2 ’ SYMMETRIX OPEN
SQ_; HOLE DRILLING: g, N
r o Observed by driller as é
| retumns of clayey N
i P g gravelly cobbles > %
L {continued) é
Do S
b~
- 2, &
Ioy N
| ara 2.50 _< %
. SYMMETRIX OPEN N=4
A HOLE DRILLING: {20,5,1,1,
r M—— Observed by driller as 1,1
o] returns of gravelly clay % %
L il
il
_ = % >
- <
o
_ = A
3 [R——
I = K
B SAS
_ E _- § §
- = K
_ = N K
N | ]
1o
_ __ : § §
I B § Q
= 2 ¥
REMARKS INSTALLATION REMARKS
181 1/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
inspection pit {widened due fo pipe) and move equipment onto
location.
GROUNDWATER DETAILS
Hole Casing | Depth to
Date 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




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

)k REPORT NUMBER
L A
el GEOTECHNICAL CORE LOG RECORD 13696
esl
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 3 of 15
CO-ORDINATES{ _) GROUND LEVEL {m) DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
T9ri1/2008
Ll ublin Central Developments Lt - L illennium
CLIENT Dublin Central Devel Ltg |INCLINATION 90 DRILLED BY Mlienm
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
EE "
S| = : i
§. > Fracture P g s
o Soaci & - i L E
e = pacing ] Description = Discontinuities - @ g
ol 3| ®=|®|® (mmy) o | B E s | &
HRIEIE §| £ £ R =
f=4 5 y T [=§
88|88 el 2. T8 8 (a8 5
= 15— SYMMETRIX OPEN N=22
- HOLE DRILLING: > (1,12, 8,6,
F " Observed by driller as 4 1,7)
o retums of gravelly clay
| - (continued) % %
| = 4
o il % %
| o > D
— =] I
| S
Ak
5 S
1 o]
i A
-
- B
I B
| J—]
i | N=45
B ] (1,4.7.9,
I [—3 12,17)
il
I — g
i
=
! el
REMARKS INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge ianks, load & erect fencing, dig
inspection pit {widened due to pipe) and move equipment onto
location. -
GROUNDWATER DETAILS
Hole Casing | Depthto
Date Denth Depth ater | COmMMents
INSTALLATION DETAILS
Date | Tip Depthy RZ Top [RZ Base Type
19-11-08 8.00 4.50 8.00 50mm SP
19-i1-08 | 25.00 20,00 25.00 50mm SP




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

IG5L RC NEWLOG 2M PER PG 13696.GPJ IGSL.GDT 28/11/08

Dublin Central Development - Draft DRILLHOLE NO RC16
— SHEET Sheet 4 of 15
CO-ORDINATES{ _) GROUND LEVEL (m) DATE STARTED 1811112008
CORE DIAMETER (mm) 102 DATE COMPLETED
i INCLINATION -90 AlLr3008
CLIENT Dublin Central Developments Ltd DRILLED BY ilennium
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel |LOGGED BY A. Mahony
EE 3 | .
S| £ 2 [ &
| & & & | 5 %
quJ 8 Fracture 2 8 g
ol 5 Spacing 5 Description = Discontinuities @ g
sl g=|=|2  (om o | = E 5| & =
c |l | a c < T R =] =
HEIRIEIE 25 S|z g 2| 5 o
o oK |w|d|® Ly gl s o w | & ]
& o] SYMMETRIX OPEN
- HOLE DRILLING:
i Observed by driller as
retumns of gravelly clay
{cortinued)
T | N=41
o (1,2,2,4,
| 15, 20)
L
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 [I)-Iole; W%Ei)?r? De atﬂanto 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.GPF IGSL.GDT 28/11/08

A‘ REPORT NUMBER
=
il GEOTECHNICAL CORE LOG RECORD
1I6SL 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
; INCLINATION 90 w008
CLIENT Dublin Central Developments Ltd DRILLED BY illennium
ENGINEER AGL Consulting Ltd : FLUSH Polymer Gel | LOGGED BY A. Mahony
ge | g
£l & B =2
2B B % )
82 Fracture 2 3 g
o| o Spacing 5 Description — Discontinuities i £
el z|® 8 ;59‘ (mm) - '&": '—E’ 5 % pd
AR AR AL b5 & £ 87 g
HE IR 250 2| £ B g | 5 e
8lo|r|m| el gt | A - o o | i @
8 S~ SYMMETRIX OPEN
—_—& HGLE DRILLING:
. Observed by driller as
o retums of gravelly clay
L - (continued)
B
: =
5]
i B
— N =46
il (2. 4,8,10,
F il 12, 16)
=
L e
i
B
B pli=
|51
g
r [ | —I_:
l ._A-_'.._
- l o
I ' B
| kg
L | — 9
l. ;_D___
B
‘ —
=i
' =0
. - il
i n_:fl 10.00
REMARKS INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
inspection pit (widened due fo pipe) and move equipment onto
location. S — B
GROUNDWATER DETAILS
Date Ell-le(::& %E’;;}g De attlgo 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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Jt REPORT NUMBER
k-
vl GEOTECHNICAL CORE LOG RECORD 1
1eSL 3696
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 ARLiz008
CLIENT Dublin Central Developmentis Ltd DRILLED BY illennium
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A, Mahony
‘é‘ — —
] g § ")
£l £ £ T
gl & H 3 T
2 8 Fractl_.lre § o ’ o 3 2z
ol ¢ Spacing ] Description - Discontinuities . © t>\=
gl é|g|x|8] (m i £ s &l 2
glo|x |2 £ 5 T E ht
s|lo|jo|C 250 £ . I
88| alel s 8 Sla| &
10[10.09 Clayey GRAVEL N =50
{rounded and ccarse). (2,3,3, 11,
L 17,19)
| 10.20
gpoge Bark brown, firm, sandy
gravelly CLAY. Gravel
I is rounded and medium
grained.
L
I 10.85
Dark brown, slightly
T gravelly (fine) SAND
{medium to fine)
11
i 11.10
Dark brown, firm to stiff,
w00l 0| 0 slightly sandy, gravelly
i CLAY. Gravel is fine o
medium, sub-angular to
| sub-rounded.
»
. 11.90
11. [Fe ]
REMARKS INSTALLATION REMARKS
18M11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
inspection pit {widened due to pipe) and move equipment onto
location.
GROUNDWATER DETAILS
Date ;‘JIB CDasin’g D\ﬁf‘atgf.o Comments
INSTALLATION DETAILS
Date | Tip Depth| RZ Top |RZ Base Type
19-11-08 8.00 4,50 8.00 50mm SP
18-11-08 | 25.00 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
S — ISHEET Sheet 7 of 15
CO-ORDINATES{ _) GROUND LEVEL {m) DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
, 4 | INCLINATION 90 TRITT2008
CLIENT Dublin Central Developments Ltd DRILLED BY illennium
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
= = i |
>~ E’ § [}
£ 5 £ =
B i = —
al & Fracture % 3 g
| = Spacing § Description — Discontinuities @ §
E é R ® E'Q.' (mm) -] 3 E 5 g =
€ | o =3 £ ® | = =
Zl 2l lala N = 2| & =
o & 3 ] i & = D @ & [N
OO |w|e | a | 2 a I} 1% o3
12 Dark brown, firm to stiff,
slightly sandy, gravelly
F 00| 0 | O CLAY with occasional
cobbles. Gravel is fine |
| o coarse, sub-angular
[ to sub-rounded. Loss of
recovery (1.2m.
- h2a | (continued)
[
r [
i E 12.60
Very dayey
(brown/black) gravelly
r [ cobbles of argillaceous
LIMESTONE {probable
| maoderate to highly
weathered bedrock).
13 _|13.03
Moderately strong to Discontinuities are smooth
- 00| 41| @9 moderately weak, thinly and planar. Clay smeared
bedded to laminated, and sfightly iron oxide
black, calcareous stained (13.5tm-13.7m)
3 1 SHALE. Fresh to Dips are sub-10°.
slightly weathered with
£ — incipient fractures.
|
L 13.70
Strong to locally Discontinuities are smooth
moderately strong, thin to skightly rough and
F to medium bedded, grey planar. lron oxide stained
to dark grey, fine 13.7m-13.9m. Heavily
| grained SILICEOUS clay smeared
13.9 LIMESTONE. Freshto 13.9m-14.02m. Dips are
slightly weathered. sub-10°.
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 | Depthto
Date | Depth | Depth | Water |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 NUMBER

CONTRACT  Dubfin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 8 of 15
CO-ORDINATES( _} GROUND LEVEL {m) DATE STARTED 18/11/2008
CORE D mim
IAMETER {mm) 102 DATE COMPLETED
10172008
CLIENT Dublin Central Developments Ltd | INCLINATION -90 DRILLED BY NGRS
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
~ =~ | Y
| 8 & & % 0
a 8 Fracture a o ) o fat =1
| o = Spacing g Description _ Discontinuities - o £
| E 03: = Eg 39: (mm) k=] o g 2 % =
£ Gl dd 5| ¢ £ 3|2 =)
HE-S TNt RN =1 @ [}
8|Sk ale so | & 5 8 ol %
I
= Moderately strong to 144 Non-Intact.
moderately weak, thinly Discontinuities are smooth
| bedded io 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
I g:;g) rlnzr;tof:rz(?;grzng . Distxmtinuitie§ are smooth
| thin to medium bedded, and pianar. Dips are
F I I grey to dark grey, fine ’
T grained SILICECUS 14.48
2 LIMESTONE. Fresh. Discontinuities are smeoth
Moderately strong to and planar. Clay smeared
moderately weak, thinly 14.48m-14.71m. Dips are
hedded 1o laminated, sub-10°,
100 43 black, calcareous
SHALE. Fresh
| 14.90
[ Strong to moderately Discontinuities are smooth
T L strong, thin {o medium and planar. Clay smeared
B == bedded, dark grey, fine 1501 1501m. Dips are
[ I grained sub-10°.
T ARGILLACEOUS Discontinuities are smooth
I LIMESTONE. Fresh to to slightly rough and
I locally slightly planar. Dips are sub-10°.
: I weathered.
I Strong, thin to medium |45 g
i — g?gg eﬁc:] gger)afi;oegar‘rc Discontinuities are smooth
ZILICEOUS gﬂgﬁlgunar. Dips are
L T — | LIMESTONE. Freshto | :
| slightly weathered.
| \Pyrite lense 15.25m.
I Maoderately strong to .
moderately weak, thinly
bedded to laminated,
black, calcareous
L SHALE. Fresh. Pyrite
| lense 15.36m.
} il o 15.84/
| l Discontinuities are smooth
B I I and planar. Dips are
I sueb-10°,
| ]
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 | Depthto
Date Depth Oepth V\Pater 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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k REPORT NUMBER
ek
el GEOTECHNICAL CORE LOG RECORD
1eSL 13696
CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
. — | SHEET __Sheet90of 15
CO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER {mm) 102 DATE COMPLETED
= | ? 9. — -
CLIENT Dublin Central Developments Ltd | INCLINATION -90 DRILLED BY AR
ENGINEER AGL Consulting Ltd | FLUSH Polymer Gel | LOGGED BY A. Mahony
sl s _ £ = -
§ g: | Fracture f.:j 2 g
o| = Spacing 5 Description — Discontinuities - g | £
AEIRIGEE: (mm) _ E 5| &
E=yiN.'4 . ; o g | E= [=8 4
§ o|% &0 3| 2 | £ g | 2 =
2l 5|o|9 9| 2| s g 3| s b
oo |+ |w|ax O | = ] w| » 7
i Strong to moderately Discontinuities are smooth |
strong, thin to medium and planar. Dips are
F bedded, dark grey, fine sub-10°. (confinued)
grained
| ARGILLACEOUS
LIMESTOME. Freshto
100 | 64 localty slightly
- weathered. {continued)
I T
. |
T [1719 T |q
| - 17.20
Strong to locally Discontinuities are smoocth
moderately strong, thin to slightly rough and
F to medium bedded, grey planar. Dips are sub-10°
to dark grey, fine with sub-vertical calcite
| grained SILICEOUS fracture throughout.
l.IMESTONE with
[ argiflaceous zones.
+ Slightly weathered with
sub-vertical calcite vein
| throughout.
100 | 100 I
|
Ll |
REMARKS INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge ianks, load & erect fencing, dig
inspection pit (widened due to pipg) and move equipment onto
lecation. TR
GROUNDWATER DETAILS
Hole Casing | Depth to
Date Depth | Depth | ater | Comments
INSTALLATION DETAILS
Date | Tip Depih| RZ Top |RZ Base Tvpe
19-11-08 8.00 4.50 B.00 50mm SP
19-11-08 | 2500 | 20.00 | 25.00 50mm SP |




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT  Dublin Central Development - Draft DRILLHOLE NO RC16
SHEET Sheet 10 of 15
CO-ORDINATES{ _} GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
191172008
CLIENT Dublin Central Developmenis Ltd | INCLINATION 90 DRILLED BY Millenean
.' ENGINEER AGL Consulfing Ltd FLUSH Polymer Gel | LOGGED BY A_ Mahony
T T T
=~ = | | P
ié El | 5 .
£ g | | ‘ £ T
é"} § ' [ Fracture Yt 8 E
o o Spacing 8 Description £ Discontinuities c 2 g
2 & #£8 = {mm}) B | 3 — 2 o =
c Q c | 8 = o = =
Elel 315 a 3| < g - e
: 250 & ]
S|S| 5 |v|e WA E: a o | o »
18 I Strong to locally Discontinuities are smooth
[ I [ moderately strong, thin to slightly rough and |
r | T to medium bedded, grey planar. Dips are sub-10"
| T to dark grey, fine with sub-vertical calcite
L] | grained SILICEOUS fracture throughout.
[18.20 | 1 T LIMESTONE with {continued)
| T argillaceous zones.
I Slightly weathered with
T sub-vertical calcite vein
[ [ throughout. (continued)
I
T
l I
100 | 100 | 91 [ |
[
[
: L
= T -1
I
I
L] 18.92
T Strong to moderately Discontinuities are smooth
L | strong, thin to medium and planar. Dips are
19/19.00 bedded, dark grey, fine sub-10° with sub-vertical
grained fractures 19.14m-19.39m.
ARGILLACEQUS
LIMESTONE {slightly
| siliceous). Fresh o
locally slightly
[ weathered. Pyrite lense
‘ 19.39m.
100 43 | 33 T :
i
]
l »
]
i |
5 19.68
I [ — Moderately strong to Discontinuities are smooth
| | moderately wealk, thinky and planar. Dips are
L L | = bedded to laminated, 19.80| sub-10°.
19.50 | black, calcarcous Discontinuities are smooth
T SHALE. Fresh to locally 1o slightly rough and
r | slightly weathered. planar. Dips are sub-10°.
| Incipient fractures
] \common. |
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

Daie

INSTALLATION DETAILS

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

Date | Tip Depth] RZ Top |RZ Base

Type

19-11-08 8.00 4.50 8.00

19-11-08 | 25.00

20.00 | 25.00

50mm SP
50mm 3P

Hole Casing
| Depth | Depth ater

Bepth 1o | comments
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* REPORT NUMBER
Lr =
el GEOTECHNICAL CORE LOG RECORD
IBSL | 13696
|
1
CONTRACT  Dublin Ceniral 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
i INCLINATION -90 AL
CLIENT Dublin Central Developments Ltd DRILLED BY illennium
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
) = _ | |
2 B ) % T
8 §' Fracture ; 2 E
o Spacing & Description = Discontinuities o £
ol S| & 8 (mm) o | £ | §| &
€% e g 5|2 £ 518 B8
HEARIERE: 22 g S1E 5
Ol |+ |w x = z 0 w w | 7]
20 [ Strong to very strong, Discontinuities are smooth =1
1 I thin to medium bedded, to slightly rough and
I grey to dark grey, fine planar. Dips are sub-10°.
I grained SILICEOUS {continued)
L [ T LIMESTONE, locally
' I argillaceous zones.
I I Fresh. {continued)
L : T
I [ - 20.41 |
{_IT_ Strong io moderately Discentinuities are smocth
s strong, thin to medium and planar. Dips are
r 100 59,1557 bedded, dark grey, fine sub-10° with sub-vertical
grained [ fractures 20.7m-20.88m.
L ARGILLACECUS
LIMESTONE. Freshio
T locally stighily
r - T weathered. |
: T | |
i |
) |20.88
H I Strong to very strong, Discontinuities are smooth
T I thin to medium bedded, ‘ to slightly rough and
| ' I grey to dark grey, fine planar. Dips are sub-10°
21 ] grained SILICEOUS with sub-vertical fracture
1 LIMESTONE. Fresh. 20.88m-20.97m,
F = ZP‘!{.ITIttelrlrinse 2093 & 121 14
— d| Discontinuities are smooth
r —1 - Moderately strong to and planar. Black clay
21.20 moderately weak, thinly ; .
infilled 21.2m-21.24m.
bedded, biack, Dips are sub-10°
F calcareous SHALE. '
Fresh to locally slightly
P weathered with incipient 2149 |
T fractures. Y - — .
1 Discontinuities are smooth
1 Strong to moderately and planar. Dips are
I . . T strong, thin to medium sub-10° with sub-vertical .
| gre:iggg- dark grey. fine fractures 21.51-21.68m,
3 [ 21.76m-21.92m and
' ARGILLACEOUS 22.45m-22.69m-clay
1 LIMESTONE. Freshio | ——
r | locally slightly | '
[ I weathered,
- | 1]
| TL
iR | o
: [
| = | |
REMARKS INSTALLATICN REMARKS
18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
inspaction pit {widened due to pipe) and move equipment onto
location.
GROUNDWATER DETAILS
Hole | Casing | Depth to
Date Depth | Depth % h° | 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 |




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

IGSL RC NEWLOG 2M PER PG 13698.GPY IGSL.GDT 28/11/03

CONTRACT  Dublin Ceniral Development - Draft DRILLHOLE NO RC16
— SHEET Sheet 12 of 15
CO-ORDINATES{ _} GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER (mm) 102 DATE COMPLETED
' : | INCLINATION -0 | TRrZIe
CLIENT Dublin Central Developments Ltd DRILLED BY illenntum
ENGINEER AGL Consulting Lid FLUSH Polymer Gel | LOGGED BY A. Mahony
EE | ]
=l = | ] L
= =
o B 8 . —
2 2| Fracture 7 = E
@ = Spacing 3 Description = Discontinuities - @ £
AEIEIEIE: {mm} o | 3 E E| &
= ; H . 8 = =3 =
I EE G| 2 £ g | 2 i
5 O o = o
8|8|r|a|lo, S0 50 |28 8 w| 3 &
22 1 Strong to moderately Discontinuities are smooth a
100( 55 | 47 L strong, thin fo medium | and planar. Dips are
‘H"- bedded, dark grey, fing sub-10° with sub-vertical i
I grained fractures 21.51-21.68m,
I ARGILLACEOQUS | 21.76m-21.92m and
[ LIMESTOME. Fresh to 22.45m-22 69m-clay
I L locally slightly smeared. (cortinued)
b T weathered. (continued)
|
| B
I
r I
I
[
r i
L T—i— 22.70
L Strong to very strong, Ciscontinuities are smooth
I I thin to medium bedded, to slightly rough and
B T grey to dark grey, fine planar. Dips are sub-10°.
T grained SILICEOUS
i [ LIMESTONE. Fresh to
22.90) locally slightly
weathered.
23
100 | 100
'.
I ' S 2350 ]
23.50 Slrong 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, Freshto
| focally slightly i o=
F weathered. Pynte lense
| 23.95m.
‘ 23.99
REMARKS | INSTALLATION REMARKS
18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig [
inspecticn pit (widened due to pipe) and move equipment onto
location. i
GROUNDWATER DETAILS
| Hole Casing | Depthto
Date Deptt 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 2000 | 25.00 50mm SP
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k REPORT NUMBER
ok
ol GEOTECHNICAL CORE LOG RECORD
IBSL 13696
CONTRACT  Dublin Central Development - Draft | DRILLHOLE NO RC16
| SHEET Sheet 13 of 15
CO-ORDINATES( _) | GROUND LEVEL){m) DATE STARTED 18/11/2008
CORE DIAMETER {mm) 102 DATE COMPLETED
CLIENT Dublin Central Developments Lid | INCLINATION -50 DRILLED BY o
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY A. Mahony
ElE i
=z % | L
B 7 B £ -
2 a2 Fraciure " ‘ s g
ol = | Spacing S Description — Discontinuities c o g
AEIIRIE (mm) S E s | &
S|yl d c| = = . =
sl el g g & = g2 P
5|0 ) ; 250 : o o
S|S| ¢ @ e AR & o | o &
2] | — Moderately strong to Discontinuities are smooth = £}
moderately weak, thinly ‘ and planar. Dips are
3 bedded to laminated, sub-10°. {eontinued}
black, calcareous
| SHALE. Fresh
r 00| 91 | 73 - 24.21
| N(continued) Discontinuities are smooth
| Strong to moderately and planar. Dips are
r strong, thin to medium sub-10°,
| bedded, dark grey, fine
L grained
ARGILLACEOUS
LIMESTONE. Fresh to
I locally slightly
weathered. Pyrite lense
X 24.35m & 24.8m.
|
|
- |
|
M 2490
25 |
|
- I _ es2t] )
Strong to very strong, Discontinuities are smooth
| thin to medium bedded, 1o slightly rough and
grey to dark grey, fine planar, Dips are sub-10°.
grained SILICEOUS
L LIMESTONE. Fresh.
- 100 | 100 | 95 !
||
|
[ |
126.00]
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
Hole Casing | Depthto [
| Date | pepth | Depth V‘-Fa.l!fl! fCommenEs S —
|
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 | ) 1L




GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

CONTRACT Dublin Central Development - Drait DRILLHOLE NO RC16
. SHEET Sheet 14 of 15
CO-ORDINATES( _) | GROUND LEVEL (m) DATE STARTED 1811/2008
| CORE DIAMETER (mm) 102 DAYE COMPLETED
i | INCLINATION -0 TRjaLr2u8
CLIENT Dublin Central Developments Ltd | DRILLED BY illennium
| ENGINEER AGL Consuiting Ltd | FLUSH Polymer Gel |LOGGED BY A. Mahony
e | .
El g g
S| £ ‘ z %
ol B 23 £ —_
[ & § Fracture s 2 s
| & Spacing g Description — Discontinuities . @ g
FHEIRIEIE: {mm) o | = £ s | &
£l &S| 3| & ] = a =z
El oK |E (O 3| = £ s |2 e
El5/0|0|d 2| 2 S & | 8§ &
o Ol W 4| =z =] w 7] w
[ 2| I Strong to moderately Discontinuities are smooth
| r strong, thin to madiurm and planar. Dips are
r T bedded, dark grey, fine sub-10°.
| ] grained
L il ARGILLACEQUS 9622
:I: LIMESTONE. Frash, Discontinuitias are smooth
| r tSht_ro?g to ‘é‘?w Stt,mc;"g"’ " to slightly rough and
iMjlo meckim beaced. planar. Dips are sub-10°,
- arey to dark gray, fine
L grained SILICEOUS
LIMESTONE. Fresh.
L 26.50
26.50 Moderately strong to 2655 Discontinuities are smooth
moderately weak, thinly . and planar. Dips are
i :_ T] | bedded, black, sub-10°.
L calcareous SHALE. Discontinuities are smooth
L e \Fresh and planar. Dips ate
T Strong to moderately sub-10°.
T strong, thin to medium
3 I bedded, dark grey, fine
T ' grained
L ARGILLACEOUS
J—r LIMESTOME with
| interbedded siliceous
a7 I limestone. Fresh,
I I Pyrite lense 27.0m.
: I
1 i l—l— |
| | T 27.25
' Moderately strong to Discontinuities are smooth
‘ 0o | o7 moderately weak, thinly and planar. Dips are
bedded, black, sub-10°,
calcareous SHALE.
| i Fresh 2744l —
| I Strong to moderately Dlzco]ntlnmtl%q are smooth
|| I strong, thin to mediam a”b-ﬁ’gj‘ar' ips are
|| I bedded, dark grey, fine SEDSIE
1L 5 grained
T ARGILLACEQUS
T} LIMESTONE. Fresh.
l T
8| . 27.78
= (1] Strong to very strong, Discontinuities are smooth
& | [ : thin to medium bedded, to slightly rough and
I grey to dark grey, fine planar. Dips are sub-10°.
@ ) grained SILICEQUS
a | | [ LIMESTONE. Fresh.
£| REMARKS ' ' ' INSTALLATION REMARKS
«| 18/11/08- 6%hrs Unload sludge tanks, load & erect fencing, dig
2| inspection pit (widened due to pipe) and move equipment onto
5 location,
C GROUNDWATER DETAILS
w N
- Hole Casing | Depthte
z Date Depil Depth ater | Comments
2
Z| INSTALLATION DETAILS
é! Date | Tip Depth] RZ Top |RZ Base Type
A 19-11-08 8.00 4.50 8.00 50mm SP
QL 19-11-08 | 25.00 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
{ SHEET Sheet 15 of 15
GCO-ORDINATES( _) GROUND LEVEL (m) DATE STARTED 18/11/2008
CORE DIAMETER {mm) 102 DATE COMPLETED
| 1971172008
CLIENT Dublin Gentral Developments Ltd INCLINATION -850 DRILLED BY Nﬁ(lenrﬁum
ENGINEER AGL Consulting Ltd FLUSH Polymer Gel | LOGGED BY _A. Mahony
EE g |
i k=] w
£l = Jid =
Z 5 8 3 0
o 2 Fracture 2 ® E
o| = Spacing § Description —_ Discontinuities . © g
olg | =& (m o | 3 E 5| &
= ¥ N e | = o = = [=% E
c x| x| A £ £ T | B
Bl BC|C | T, 20 g 2| i ) 5| 5 &
OO |- | o x|’ : e [a] | i 7 7]
28 I 1 7 1
: [ [
A - | T | ~128.10
28.10 i r Strong to moderately ] Discontinuities are smooth
T strong, thin to medium | and planar. Dips are
r T bedded, dark grey, fine sub-10°,
I grained
L [ ARGILLACEQUS
LIMESTONE. Fresh.
28.48
T Moderately strong to Discontinuities are smooth
maoderately weak, thinly and planar. Dips are
L bedded, black, sub-10°,
calcarecus SHALE.
{ . i 28.70] .
Strong to very strong, | Discontinuities are smooth
thin fo medium bedded, | to slightly rough and |
r grey to dark grey, fine planar. Dips are sub-10°.
grained SILICEOUS
| LIMESTONE. Fresh. [
100 | 86 ‘
29 [
I ' 29.25
Strong to moderately Discontinuities are smooth
i strong, thin to medium and planar. Dips are
bedded, dark grey, fine sub-10°,
L grained
ARGILLACEOUS
LIMESTONE. Fresh to
I [ locally stightly
; weathered. '
' [
i | 29.80
29.80 End of Corehole at 29.8
{m}
| |
| | |
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 Dic;nleh CDasml 9 | De ;{g" Commenis
INSTALLATION DETAILS
Date | Tip Depth| RZ Top |R” 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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enviranmental management 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)

(&)

CASOPSoil.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 soil 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 workplan, composite discreet soil samples by placing equal
volumes of soil into the container and mixing thoroughly to a homogenous mixture.
Samples may be hand picked, if necessary, to remove larger maierials, 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,
rinse sequentially in potable water, methanocl, acetone, methanol and D1 water
and;

. allow to air dry in a containment free area.

(0 Wrap the decontaminated sampling equipment in aluminium foil which has been
decontaminated in accordance with Section H.

2.0 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 Team Leader will

initial the logbook entries for correctness.

3.0 FIELD QA/QC SAMPLES

See the separate SOP on Field QA/QC samples for appropriatencss 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 labelling environmental samples.

END.

CASOP\Soil.Doc 2
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S A

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.

4)  Where practical, the surface water column will be visually examined for the presence of
hydrocarbons, if present or suspected, 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 weil 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.

CASOP\Gwater.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 = 3.1 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 peristaltic 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 sampiing 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 peristaltic pumping be undertaken. Pericdically 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 measuremenis 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. If 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 screening 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%

CASOMGwater.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: -

1)

2)

3)

4)

5)

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 aliow the bailer line to contact the
ground, either by coiling it on a clean plastic sheet or by looping it frorn 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 Teflon 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.Doc 3



7)

8)

9)

10)

11)

12)

13)
14)

15)

END,

Obtain the semi-volatile compound/pesticides/PCBs sample(s) by transferring the water
to a laboratory prepared 1000 ml 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
.45 micron filter. The water is collected in a 1 litre, unpreserved, plastic or glass bottle
with HNOs preservative. Filtering must be done within 15 minutes of sampie
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 fo 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.

CASOP\Gwater Dog 4
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Erte 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 compiete 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 7658 4800 who will be happy to discuss your
reguirements.

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<. &z
Name: L. Ellis

Title: Team Leader

STL Midlands Tel: 44 (0)24 7658 4800

Rayner House, 80 Lockhursi Lane, Fax: +44 (0)24 7658 4848
Coventry, CV6 5PZ stiHtd.com

Sevem Trent Laboratordes Limited
Regl! d in £ & Wales No. 2148934 Registersd Office: 2297 Coventry Road, Birmingham B26




Report Summary 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. Ellis Date: 14 August 2008

Signed: K« %

Title: Team Leader

STL was not responsible for sampling unless otherwise stated. Sampling is nct 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 10f 7




Certificate of Analysis

Report Number:

Sample Source;
Sample Point Description:
Sample Gescription:

MID/538002/2008
Laboratory Number: 10715372

Issue 1

Sample 1 of 3

0 Catlaghan Moran & Assoc.
O Cailaghan Moran & Assoc.
BH7 0.50m-1.00m

TRENT

SEVERN

STL

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 16 mg/ka Y Mid 30/30C
Barium as Ba, dry weight 150 mglkg Y Mid 30
Cadmium as Cd, dry weight 0.65 ma/kg Y Mid 30
Chromium as Cr, dry weight 11 malkg Y  Mid 30
Copper as Cu, dry weight 19 malkg Y  Mid 30
Iron as Fe, dry weight 8900 mg/kg Y Mid 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 <(.25 malkg Y Mid 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=>C8-C10 <50 mglkg Y Mid 317
TPH >C10 - C20 <50 mglkg Y  Mid 317
TPH >C20 - C40 180 mglkg Y  Mid 317
TPH >C6 - C40, Total 180 mglkg Y  Mid 317
napithalene 0.80 mg/kg Y Mid 307
acenaphthylene <0.1¢ mg/kg Y  Mid 307
acenaphthene 0.48 mgrkg Y  Mid 307
fluorene 0.32 mglkg Y  Mid 307
phenanthrene 4.0 matkg Y Mid 307
anthracene 0.92 ma/kg Y Mid 307
flucranthene 4.0 mglkg Y Mid 307
pyrene 3.7 magrkg Y Mid 307
benzo(a)anthracene 17 mgfkg Y Mid 307
chrysene 186 mgikg Y Mid 307
benzo(b)flucranthene 1.4 mgrkg Y Mid 307
benzo(k)}fluoranthene 0.70 mglkg Y Mid 307
benzo(a)pyrene 1.6 mglkg Y Mid 307
Dibenz(a,h}anthracene 017 malkg Y  Mid 307
Benzo(g,h.i)peryleng 1.1 mglky 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 <0.10 mglkg Y Mid 327

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 2 of 7




Certificate of Analysis | . STL

1314

0897
1229
1510
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 mgrkg Y Mid 327
ethylbenzene <0.10 mg/kg Y  Mid 327
mép-Xylene <0.20 mgrkg Y  Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Analyst Comments for 10715372: No Analyst Cormment

Aocradllallon Codes: ¥ = UKAS Accredilad, N = Not UKAS Accradited, M = MCERTS, § = Sub-contractad.
Analysed at: Bri = STL Bridgend, Cov = STL Covenlry, Mid = ST4, Miilands, Rea = STL Reading, Run = STL Runcom.
For Mlcmbiologlcll determinands @ or ND=Nct Detactad, For Leglonalla ND=Not Detscted in voluma cf sample filtered. 1/S=Insufficient sampile

Severn Trent Laboratories Ltd.
Rayner House, 80 Lockhurst Lane, Coventry, CVE SPZ Tel+44 {0)24 7658 4800 Fax:+44 (0)24 7658 4848 Page 3of 7



Certificate of Analysis | & S

() STL

LRAS
a
1229
1510
Report Number: MID/538002/2008 Issue 1
Laboratory Number: 10715373 Sample 2 of 3
Sample Source; O Cailaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH9 0.50m-1.00m
Sample Date: Sampie Received 11 August 2008  Analysis Complete: 14 August 2008
Test Description Result Units Accredifation| Method
Antimony as Sb, dry weight 16 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 mg/ka Y Mid 30
Chromium as Cr, dry weight 14 mg/kg Y Mid 30
Copper as Cu, dry weight 28 mg/kg Y Mid 30
lron as Fe, dry weight 20000 mg/kg Y Mid 30
Lead as Pb, dry weight 79 mg/kg Y Mid 30
Manganese as Mn, dry weight 1100 mg/ka Y Mid 30
Mercury as Hg, dry weight 0.34 mg/kg Y Mid 30C
Nickel as Ni, dry weight Ky mgfkg Y Mid 30
Tin as Sn,dry weight 3.5 mg/kg Y  Mid 30
Zinc as Zn, dry weight 36 mglkg Y Mid 30
TPH >C6 - C10 <50 mg/kg Y Mid 317
TPH >C10- C20 <50 mgrkg Y  Mid 317
TPH »C20 - C40 150 mgfkg Y Mid 317
TPH >C6 - C40, Total 150 mgikg Y  Mid 317
naphthalene 024 mg/kg Y  Mid 307
acenaphthylene <0.10 mg/lkg Y Mid 307
acenaphthene <0.10 mg/kg Y  Mid 307
fluorene <0.10 mglkg Y  Mid 307
phenanthrene 0.82 mg/kg Y Mid 307
anthracene : 0.13 markg Y  Md 307
fluoranthene 0.63 mg/kg Y  Mid 307
pyrene 0.51 mglkg Y Mid 307
benzo(a)anthracens Q.27 mg/kg Y Mid 307
chrysene 0.26 mg/kg Y Mid 307
benzo(b)fluoranthens 0.25 mgrkg Y  Mid 307
benzo(k)fluoranthene 0.13 mg/kg Y Mid 307
benzo(a)pyrene 0.25 mafkg Y Mid 307
Dibenz{a,h)anthracene <0.10 mg/kg Y Mid 307
Benzo(g,h,i)perylene 0.25 mgfkg Y Mid 307
Indena(1,2,3-c,d)pyrene 0.22 mglky Y Mid 307
PAH, Total of 16 EPA, 3.7 markg Y  Mid 307
benzene <0.10 mglkg Y  Mid 327

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 4 of 7




Certificate of Analysis

SEVERN STL
IR IN G

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 Resulit Units Accreditation Method

toluene <0.10 mgfkg Y Midct 327
ethylbenzene <0.10 mgikg Y Mid 327
mé&p-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Analyst Comments for 10715373: No Analyst Comment

Accreditatlon Codes: ¥ = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, 8 = Sub-conlraclad.
Analysed al; Bri = ST Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = 5TL Reading. Run = ST Ruacorn,
For Micrabiologlcal determinands 0 ar ND=Mal fatacted, For Leglonella ND=iot Detectad i volume of sample fitered. 1/S=Insufficlent sampla

Savarn Trent Laboratories Ltd.
Rayner House, 80 Lockhurst Lane, Covenlry, CV6 SPZ Tel:+44 (0)24 7658 4800 Fax:+44 (0)24 7658 4848 Page § of 7



Certificate of Analysis

Report Number: MID/538002/2008
Laboratory Number: 10715374

Issue

SEVERN

T"RE NI

1

Sample 3 of 3

STL

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH10 1.70m-2.50m

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 mglkg Y Mid 30C
Arsenic as As, dry weight 13 mg/kg Y Mict 30/30C
Barium as Ba, dry weight 79 mglkg Y  Mid 30
Cadmium as Cd, dry weight 1.6 mglkg Y Mid 30
Chromium as Cr, dry weight 14 mgfkg Y  Mid 30
Copper as Cu, dry weight 30 mg/kg Y  Mid 30
Iron as Fe, dry weight 25000 mg/kg Y Mid 30
Lead as Pb, dry weight 59 matkg Y Mid 30
Manganese as Mn, dry weight 1500 mgfkg Y  Mid 30
Mercury as Hg, dry weight <0.25 mglkg Y Mid 30C
Nickel as Ni, dry weight 37 mg/kg Y Mid 30
Tin as Sn,dry weight 3.7 mgfkg Y Mid 30
Zinc as Zn, dry weight 94 mglkg Y Mid 30
TPH >C6 - C10 <50 mg/kg Y Mid 317
TPH >C10 - C20 <50 malkg Y  Mid 317
TPH >C20 - C40 <50 mgkg Y  Mid 317
TPH >C6 - C40, Total <50 ma/kg Y  Mid 7
naphthalene <0.10 mglkg Y Mid 307
acenaphthylene <0.10 ma/kg Y Mid 307
acenaphthene <0.10 mg/kg Y Mid 307
fluorene <0.10 mg/kg Y  Mid 307
phenanthrene 0.20 mg/kg Y  Mid 307
anthracene * <0.10 mgfkg Y Mid 307
fluoranthene .13 mgfkg Y Mid 307
pyrene <0.10 mg/kg Y  Mid 307
benzo(a)anthracene <0.10 mglkg Y  Mid 307
chrysene <0.10 maikg Y Mid 307
benzo{b)fluoranthene <0.10 mgfkg Y  Mid 307
benzo(k)fluoranthene <0.10 mg/kg Y Mid 307
benzo(a)pyrene <0.10 mg/kg Y Mid 307
Dibenz{a,h)anthracene <0.10 mg/kg Y Mid 307
Benzo(g,h,i)perylene <0.10 mg/kg Y  Mid 307
Indeno(1,2,3-c.d)pyrene <(.10 mgfkg Y Mid 307
PAH, Total of 16 EPA <1.0 mglkg Y  Mid 307
benzene <0.10 miglkg Y Md 327

Severn Trent Laboratories Ltd.
Rayner House, 80 Lockhurst Lane, Coventry, CV6 SPZ Tek+44 (0)24 7658 4800 Fax:+44 (0)24 7658 4848

Page 6 of 7




Certificate of Analysis SEVERN
|

STL

1510

Report Number: MID/538002/2008 Issue 1

l.aboratory Number; 10715374 Sample 3 of 3

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH10 1.70m-2.50m

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

Test Description Result Units Accreditation Method
toluene <0.10 mg'ko Y Mid 327
ethylbenzene <0.10 mglkg Y Mid 327
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 Codee: Y = UKAS Accreditad, N = Not UKAS Accieditad, M = MCERTS, § = Sub-contracted.
Anglysed at: Brl = STL Bridgend, Cov = STL Covanlry, Mid = STL Midlands, Rea = 5TL Reading, Run = STL Runcorn.
For Microbiolagicat daterminands 0 or ND=Not D. d, For Lagionalla 8D=Nal D: d in volume of sample Misred. ¥S=Insuficient sample
Name: L. Ellis Date: 14 August 2008

Signed: Oé . % Title:

Team Leader

Severn Trent Laboratories Ltd.
Rayner House, 80 Lockhurst Lane, Coventry, CV6 S5PZ Tel:+44 {0)24 7658 4800 Fax:+44 (0)24 7658 4848 Page 7 of 7




Eree STL
TRENT

Mr Crean

O Callaghan Moran & Assoc.
Granary House

Rutland Street

Cork

19 Novernber 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 repori(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: OC%
Name: L. Ellis

Title: Team Leader

www.stli-Itd.com

STL Coventry Tek: +44 (024 7642 1213 | 5
STL Business Centre, Tordngton Avenue,  Fax: +44 (0)24 7685 6575 | “ 0 I 5
Covenlry, CV4 9GU UKAS

Sevem Trent Laboratorles Limited 314 Gon No_ ¥0208 Cartifoise Na FSEMI

e
In Enplans & Wales Regisiation No. 2140934 Registered Offica: 2297 Covenlry Road, Bimingham B25 129
1610

Raagi

g




Report Summary

SII R\ FI \. T STL

Mr Donal Crean

O Callaghan 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. Eliis Daie: 19 November 2008

signed: (X - E2Fs

Titte:  Team Leadar

STL was not responsibie for sampling unless otherwise stated. Sampling 1s not covered by our UKAS accreditation.

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

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Caventry, GV4 3GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 1 of 17




Certificate of Analysis

Report Number: COV/558587/2008
Laboratory Nurmber: 10888346

Sampie Source:

1314
0897
1220
1610

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

Issue
Sample 1

SEVERN

TRENT

1
of 16

STL

Sample Description: BH7 13.0-14.00m
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 1.19 % ratio N Mid KK
Moisture at 105c 1.2 % N Mid 33
TOC by Ignition in 02 0.52 % N Mid 27
PCB, Total of 7 Congeners <0.010 mgrkg N Mid 312
Mineral Oits, >C10 - C40 <50 mgrkg Y  Mid 317
Naphthalene <0.10 mg/kg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 mg/kg N Mid 307
Fluorene <0.10 mofkg 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(a)anthracene <0.10 mgfkg N Mid 307
Chrysene <0.10 mg/kg N Mid 307
Benzo(b)fluoranthene <0.10 mg'kg N  Mig 307
Benzo(k)flusranthene <0.10 mgrkg N  Mid 307
Benzo(a)pyrene <0.10 mafkg N  Mid 307
Dibenz(a,hjanthracene <0.10 mg/kg N Mid 307
Benzo(g,h,ijperylene <0.10 mg/kg N Mid 307
Indeno(1,2,3-c,d}pyrene <0.10 mg/kg N Mid 307
Caronene <0.10 mglkg N Md | " 307
PAH, Total of 17 WAC <1.0 ma/kg N Mid 307
benzene <0.10 mglkg Y Mid 327
toluene <0.10 mg/kg Y Mid 327
ethylbenzene <0.10 mgikg Y Mict 327
mép-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mgfkg Y Mid 327
Dry Ratio (BSEN 12457) 98.83 % N Mid Calculated

Analyst Comments for 10888346: No Analyst Comiment

Accraditation Codes: Y = UKAS Accredlied, N = Not UKAS Accradited, M= MCERTS, S = Sub-contracted,

Anglysed at: B = STI. Brdg
For Microbiological determinands 0 or ND=Not Dy

For Leglonella ND=Not D

d, Cov = STL Covantry, Mid = STL Midlands, Raa » STL. Reading, Run = STL Runcom,

d n volums of sample filtarad, S=Insuffictant aample

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 8GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 2 of 17




Report Number:
Laboratory Number:

Sampile Source:

Sample Description:

Certificate of Analysis

)
|
URAS |
134
o897
1229
1510
COV/558587/2008 ssue 1
10888347 Sample 2

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

BH15 0,5-1.00m

SEVERN

of 16

T RE NI

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 213 % ratio N  Mid 33
Moisture at 105c 24 % N Mid 33
TOC by Ignition in 02 3.6 % N  Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N  Mid 312
Mineral Qils, >C10 - C40 120 mglkg Y  Mid 317
Naphthalene 0.20 mgrkg N Mid 307
Acenaphthylene <0.10 mgfkg N Mid 307
Acenaphthene <0.10 mg/kg N Mid 307
Fluorene <0.10 mg/kg N Mid 307
Phenanthrene 0.44 mg/kg N Mid 307
Anthracene 0.10 mg/kg N Mid 307
Flupranthene 0.50 mgrkg N Mid 307
Pyrene 0.43 mglkg N Mid 307
Benzo(a)anthracene 0.34 mg/kg N Mid 307
Chrysene 0.63 mg/kg N Mid 307
Benzo(b)fluoranthene 0.41 mg/kg N Mid 307
Benzo(k)fluoranthene 0.21 mglkg N Mid 307
Benzo(a)pyrene 0.39 mglkg N Mid 307
Dibenz(a,h)anthracene <0.10 ma/kg N  Mid 307
Benzo{g,h,i)perylens 0.35 markg N Mid 307
Indeno(1,2,3-¢,d)pyrene 0.18 mglkg N  Mid 307
Coronene <0.10 mig/kg N Mid 307
PAH, Total of 17 WAC 42 ma/kg N Mid 307
benzene <0.10 mglkg Y Mid 3z7
foluene <0.10 mgfkg Y  Mid 327
ethylbenzene <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) 97.91 % N  Mid Calculated

Analyst Comments for 108

B88347: No Analyst Comment

Accraditalion Codes; Y = UKAS Accredited, N = Not UKAS Accradited, M = MCERTS, S = Sub-conlracted.
Aralysad at: B = STL Bridgend, Cov = STL Coveniry, Mid = STL Midiands, Rea = STL Reading, Run = STL Runcom.

For Microbicloglcal delarminands O or

ND=Not Delected, For Legionella ND=Not D

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, Cvd SGU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 3 of 17

d ln volume of sample fillered. I/S=insufficient samply



Certificate of Analysis

SEVERN STL
[RENT

Report Number: COV/558587/2008 Issue 14

Laboratory Number: 10888348 Sample 3 of 16

Sample Source: Q Callaghan Moran & Assoc.

Sample Point Description: Q 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 % rafio N  Mid 33
Moisture at 105¢ 1.5 % N Mid 33
TOC by Ignition in 02 5.2 % N Mid 27
PCB, Total of 7 Congeners <0.010 mglkg N Mid 312
Mineral Oils, »C10 - C40 86 mg/kg Y Mid 317
Naphthalene Q.16 mg/kg N Mict 307
Acenaphthyiene <0.10 mg/kg N Mid 307
Acenaphthensa <0.10 mg/kg N Mid 307
Fluorene <0.10 mg/kg N Mid 307
Phenanthrene 0.42 mg/kg N Mid 307
Anthracene <0.10 ma/kg N  Mid 307
Fluoranthene 0.14 mg/kg N Mid 307
Pyrene 0.12 mg/kg N Mid 307
Benzo(a)anthracene 0.12 mglkg N Mid 307
Chrysene 0.32 mgfkg N Mid 307
Benzo(b)fluoranthene 0.13 mg/kg N  Mid 307
Benzo(k}luoranthene <0.10 mgrkg N Mid 307
Benzo(a)pyrene <0.10 malkg N Mid 307
Oibenz{a,hjanthracene <0.10 mg/kg N  Mid 307
Benzo(g.h,ijperylene <0.10 mg/kg N Mid 307
Indeno(1,2,3-¢.d)pyrene <0.10 mgrkg N  Mid 307
Coronene <0.10 magikg N Mid 307
PAH, Total of 17 WAC 1.4 mg/kg N Mid 307
benzene <0.10 ma/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 ma/kg Y Mid 327
o-xylene <0.10 mgrkg Y Mid 327
Dry Ratio (BSEN 12457) 98.51 % N Mid Calculated
Analyst Comments for 10888348: No Analyst Comment

Accreditation Codes: ¥ = UKAS Accreditad, N = Not UKAS Accraditad, M = MCERTS, $ = Sub-coniractad,
Analysed al; Bri = STL Bridgend, Cov = STL Caventry, Mid = STL Midlands, Res = 3TL Reading, Run = STL Runcom.
Far Microblotoglcal deleminands 0 cr MD=Not Oetected, For Lagionella ND=Not Datacted In voluma of semple filtered, #S=Insulficlent sample

Severn Trent Laberatories Ltd.
STL Business Centre, Torrington Avanue, Coventry, CV4 SGU Tel:+44 (0124 7642 1213 Fax:+44 {0)24 7685 6575 Page 4 of 17




Certificate of Analysis

Report Number: COVI558587/2008 Issue 1

Laboratory 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

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 0.79 % 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 Congenars <0.010 mg/kg N Mid 32
Mineral Oils, >C10 - C40 <50 matkg Y Mid 317
Naphthalene <0.10 mgfkg N Mid 307
Acenaphthyiene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 malkg N Mid 307
Fluorene <0.10 mg/kg N Mid 307
Phenanthrenes <010 mglkg 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{a)anthracene <010 mg/kg N Mid 307
Chrysene <0.10 mglkg N Mid 307
Benzo{b)fluoranthene <0.10 mgfkg N Mid 307
Benzo(kfluoranthene <010 mg/kg N Mid 307
Benzo(a)pyrene <010 mg/'kg N Mid 307
Dibenz(a,hjanthracene <0.10 mgrkg N  Mid 307
Benzo(g,h,ijperytene <0.10 malkg N Mid 307
Indeno(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 mg/kg N Mid 307
benzene <0.1¢ 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 27
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457} 99.24 % N Mid Calculated
Analyst Comments for 10888349: No Analyst Comment

Accraditation Codes: Y = UKAS Accradlted, N = Not UKAS Accredited, M = MCERTS, S = Sub-coniracled,
Analysed at: Bri = STL Bridgend, Cov = ST, Caventry, Mid = §TL, Midlands, Rea = §T1L, Reading, Run = STL Runcorn,
Far Microbiological daterminands @ or ND=sNot Datacted, For Legionaella ND=Not Detacted in volume of sample fillered. S=Insufficiant sample

Severn Trent Laborateries Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Teh+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 5 of 17



Certificate of Analysis

lalisy

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

Sample Source:

Sample Description: W2 0.50-1.00m

1314
0897
1229
1510

Issue 1
Sample $

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

SEVERN

TRENT

of 16

STL

Sample Date: Sample Received 31 Qctober 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 % ratio N Mid 33
Moisture at 105¢ 0.98 % N Mid 33
TOC by Ignition in 02 56 % N Mid 27
PCB, Total of 7 Congeners <0.010 markg N Mid 312
Mineral Qits, >C10 - C40 150 my/kg Y Mict 317
Naphthalene 55 mgikg N Mid 307
Acenaphthylene 0.1 ma/kg N Mid 307
Acenaphthene 71 malkg N Mid 307
Fluorene 4.4 ma/kg N Md 307
Phenanthrene 40 mg/kg N Mid 307
Anthracene 13 mgrkg N Mid 307
Fluoranthene a8 mg/kg N Mid 307
Pyrene 34 ma/kg N Mid 307
Benzo(a)anthracene 18 mgfkg N Mid 307
Chrysene 17 mg/kg N Mid 307
Benzo(bjfluoranthene 14 mgfkg N Mid 307
Benzo(k)fluoranthene 7.7 mag/kg N Mid 307
Benzo(a)pyrene 19 mg/kyg N Mid 307
Dibenz(a,h)anthracene 141 mg/kg N Mid 307
Benzo(g,h,i}perylene 5.9 mglkg N Mid 307
Indeno(1,2,3-c,d)pyrene 6.9 mg/kg N Mid 307
Coronene 1.5 mglkg N  Mid 307
PAH, Tolal of 17 WAC 230 mglkg N Mid 307
benzene <0.10 mglkg Y Mid 327
toluene <0.10 ma/kg Y. Mid 327
ethylbenzene <0.10 mg/kg Y Mid 327
m&p-Xylene <0.20 myg/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

Accraditation Codes: ¥ = UKAS Accredlited, N = Not UKAS Accredited, M = MCGERTS, § = Sub-contractad.
Analysed at: Bri = 5TL Sridgend, Cov = STL Covantry, Mk = STL Mldlands, Rea = STL Reading, Run = STL Runcom,

For Micrablological detamminands ¢ or ND=Not O Ferl ND=hpt O

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, Cv4 8GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 6 of 17

ted in volume of sampla filterad. IS=insufficient sample




Certificate of Analysis

Report Number; COV/i558587/2008 Issue 1
Laboratory Number: 10888351 Sample 6 of 16
Sample Source: O Callaghan Moran & Assoc.
Sampte Point Description: O Callaghan Moran & Assoc.
Sample Description. W2 1.00-2.00m
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 2.00 % ratio N Mid 33
Moisture at 105¢ 20 % N Mid 33
TOC by Ignition in 02 54 % N Mid &
PCB, Total of 7 Congeners <0.010 mgikg N Mid 312
Mineral Qils, »C10 - C40 5000 mg/kg Y Mid 317
Naphthalene 16 mgfkg N Mid 307
Acenaphthylene 0.29 mgikg N Mid 307
Acenaphthene 16 mg/kg N Mict 307
Fiuorene 8.1 mg/fkg N Mid 307
Phenanthrene 97 mglkg N Mid 307
Anthracene 25 mg/kg N Mid 307
Fluoranthene 87 mglky N Mid 307
Pyrene 88 mgrkg N Mid 307
Benzo(a)anthracene 44 mg/kg N Mid 307
Chrysene 42 mg/kg N Mic 307
Benzo(b)luoranthene a5 mg/kg N Mid 307
Benzo(k)fluoranthene 19 mg/kg N Mid 307
Benzo(a)pyrene 47 mgrkg N Mid 307
Dibenz(a,h)anthracene 3.0 mglkg N Mid 307
Benzo{g.h,i}perylens 20 mg/kg N Mid 307
Indeno(1,2,3-c,d)pyrene 18 mgikg N Mid 307
Coronene 4.0 mg/kg N Mid 307
PAH, Total of 17 WAC 570 mg/kg N Mid 307
benzene <0.10 ma/kg Y Mid 327
toluene <0.10 mg/kg Y Mict 327
ethylbenzene <0.10 mglkg 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} 98.04 % N Mid Calculated
Analyst Comments for 10888351: {{*}TPH soils: detection limits raised due to original sample being over-range.{*/}

Accreditation Cadas: ¥ = UKAS Accrediled, N = Nol UKAS Accsadited, M = MCERTS, S = Sub-contractad.
Analysed at: B = STL Bridgend, Cov = STL Covanlry, MK = $TL, Midlands, Rea = STL Reading, Run = STL Runcorn.
For Microblologlcal determinands & or ND=Not Detected, For Laglonalla ND=Nol Detected i volume of sampfe fillared. /S=Insuticlant sampla

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GLU) Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 7 of 17



Certificate of Analysis G STL

Report Number: COV/558587/2008 issue 1

Laboratory Number: 10888352 Sample 7 of 16

Sample Source: 0O Callaghan Moran & Assoc.

Sample Point Description: O Catlaghan Moran & Assoc.

Sample Description: BHS 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 3.1 % N Mid 27
PCB, Total of 7 Congeners 0.028 mglkg N Mid 312
Mineral Qils, >C10 - C40 510 mg/kg Y  Mid 317
Naphthalene 1.3 mg/kg N Mid 307
Acenaphthylene <0.10 maglkg N  Mid 307
Acenaphthene 0.56 mg/kg N Mid 307
Fluorene 1.3 mylkg N Mid 307
Phenanthrene 53 mgikg N  Mid 307
Anthracene 1.7 mg/kg N Mid 307
Fluoranthene 8.4 mgikg N  Mid 307
Pyrene 6.4 mg/kg N Mid 307
Benzo{a)anthracene 38 mg/kg N  Mid 307
Chrysene 34 mgrkg N Mid 307
Benzo(b)flucranthene 29 mg/kg N Mid 307
Benzo(k)fluoranthene 186 ma/kg N Mid 307
Benzo(a)pyrene 3.8 mg/kg N  Mid 307
Dibenz(a,h)anthracene 0.23 mg/kg N Mid 307
Benzo{g,h,ijperylene 1.4 mglkg N Mid 307
Indeno(1,2,3-¢,d)pyrene 1.3 mg/kg N Mid 307
Coronene 0.52 mgikg N Mid 307
PAH, Total of 17 WAG 44 mafkg N Mid 307
benzene <0.10 mg/kg Y  Mid 327
toluene <0.10 mgfkg Y  Mid 327
efhylbenzene <0.10 mg’kg Y Mid 327
mé&p-Xylene <0.20 mgrkg Y  Mid 327
o-xyleng <0.10 mgrkg Y  Mid 327
Dry Ratio (BSEN 12457) 97.67 % N Mid Calculated
Analyst Comments for 10888352: No Analyst Comment

Acoredltation Codes: ¥ = UKAS Acciedited, N = Nol UKAS Accredited, M = MGERTS, S = Sub-contracted.
Analysed al; Be = STL Bridgend, Cov = STL Caveniry, Mld = STL Mislands, Rea = STL Reading, Runt = STL Ruacom.
For Microbictogical delerminands 0 or ND=Not D d, For Lagionetla ND=Nol Dptected in volume of sample fllered. ¥S=Iasuclent sample

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




Certificate of Analysis SEVERN

RSB INVE

Report Number; COV/558587/2008 lssue 1

Laboratory Number: 10888353 Sample 8 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH8S 1.00-2.00m

Sample Date: Sample Received 31 Octcher 2008  Analysis Complete; 13 November 2008

Test Description Result Units Accreditation Method

EN 12457-3 Leachate Y N  Mid EN12457-3
Moisture Content Ratfo at 105C 1.50 % ratio N Mid 33
Moisture at 105¢ 15 % N Mid 33
TOC by Ignition in 02 3.0 Y N Mid 27
PCB, Total of 7 Congeners <0.010 mgrkg N Mid 312
Mineral Qils, >C10 - C40 1800 malkg Y Mid 317
Naphthalene 11 mglkg N Mid 307
Acenaphthylene <0.10 malkg N Mid 307
Acenaphthene 33 ma/kg N Mid 307
Fluorene 4.6 ma’kg N Mid 307
Phenanthrene 33 mg/kg N Mid 307
Anthracene 13 mg/kg N M 307
Fluoranthene 52 mg/kg N Mid 307
Pyrene 43 mgfkg N Mid 307
Benzo(a)anthracense 23 mg/kg N  Migd 307
Chrysene 21 mg/kg N Mid 307
Benzofb)fluoranthene 16 mgfkg N Mid 307
Benzo(k)fluoranthene 9.5 mglkg N Mid 307
Benzo(a)pyrene 24 mafkg N  Mid 307
Dibenz(a,h)anthracense 1.1 mgfkg N Mid 307
Benzo(g.h.ijperylene 8.7 mgrkg N Mid 307
Indeno(1,2,3-¢,d}pyrene 9.2 mglkg N Mid 307
Coronene ! 1.8 mg/kg N Mid 307
PAH, Total of 17 WAC 280 mg/kg N Mid 307
benzene <0.10 mg/kg Y  Mid 327
toluene <0,10 mg/kg Y Mid 327
ethylbenzene <010 markg Y  Mid 327
mé&p-Xylene <0.20 ma/kg Y Mid 327
o-xyleng <0.10 mg/kg Y Mid 327
Diry Ratio (BSEN 12457) 98.53 % N Mid Calculated
Analyst Comments for 10888353; No Analyst Comment

Agcreditation Codes: ¥ = UKAS Accradited, N = Not UKAS Accradiled, M = MCERTS, 5 = Sub-contracted.
Angiysed at: Brl = STi, Bidgend, Cov = STL Coventry, Mid = ST, Midfands, Rea = STL Reading, Run = STL Runcorm.
For Microbipfogical delarminands 0 or ND=Not Ox d, For Legionella MD=Not D d in volume of sampla #itterad. ¥S=Insufficlent 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 9 of 17



Report Number:
Laboratory Number: 10888354

Sample Source:

Sampie Description:

Certificate of Analysis

COV/558587/2008

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

Issue 1
Sample 9

SEVERN

TRENT

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 1011
Antimony, Soluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ug/l N Mid 25C
Barium, Soluble 0.014 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ug/l Y  Mid 56
Calcium, Soluble 12 mg/l Y Mid 53F
Chromium, Scluble <10 ug/l Y Mid B3F
Copper, Solubie <10 ug/l Y Mid 53F
Lead, Soluble <10 ugll Y  Mid 53F
Mercury, Soluble 0.38 ug/l Y Mid 56
Molybdenum, Soluble 0.0085 mg/l N Mid 68
Nickel, Soluble <10 ug/| Y  Mid 53F
Selenium, Soluble <6.0 ug/l N  Mid 25C
Zinc, Soluble <10 ug/| Y o Mid 53F
Phenol [ndex <(.050 mg/l N Mid 32A
Sulphate as 804 <11 mgfl Y Mid 60
Chloride as Cl 7.4 mgA Y  Mid 60
Dissclved Solids <200 mgl N Mid 18
Fluoride as F- 0.42 mg/l Y Mid 20
TOC (Filtered) 3.9 mg/l Y  Mid 4

Analyst Comments for 10888354

Mo Analyst Comment

Accreditation Codes: Y = UKAS Accredlled, N = Not UKAS Accredited, M = MCERTS, § = Sub-contracted. .
Analysed at: Bri = STL Bridgend, Cov = STL Coventry, Mid = STL Midiends, Rea = STL Reading, Run = STL Runcorn,
For Microbiokogical deteminands 0 or ND=Nct Detacled, For Legionalla ND=Not Detected in volume of sample filtared. IS=insulficient sample

Severn Trent Laboratories Ltd.

STL Business Centre, Torringlon Avenue, Coventry, CV4 9GU Tek+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 10 of 17




Certificate of Analysis

Report Number: COV/558587/2008 Issue 1

Laboratory Number: 10888355 Sample 10 of 16

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH%5 0.5-1.00m 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 <0.030 mght N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble £.0060 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ugfl Y Midt 56
Calcium, Soluble 54 mg/l Y Mid 53F
Chromium, Soluble 18 ug/l Y Mid 53F
Copper, Soluble 36 ugh Y  Mid 53F
Lead, Soluble 42 ug/t Y Mid §3F
Mercury, Soluble 0.35 ug/l Y Mid 58
Molybdenum, Soluble 0.016 mgfl N Mid 68
Nickel, Soluble 15 ug/l Y Mid 53F
Sefenium, Soluble <6.0 ug/l N Mid 25C
Zine, Soluble <10 ug/l Y Mid 53F
Phenol index <0.050 mgfl N Mid 32A
Sulphate as 304 50 mgfl Y  Mid 60
Chloride as CI <25 mgA Y Mid 60
Dissolved Solids 420 mg/l N Mid 18
Fluoride as F- 0.23 mg/t Y Mid 20
TOC (Filtered) 6.2 mg/l Y Mid 41
Analyst Comments for 10888355 No Analyst Comment

Ascreditation Codes: ¥ = UKAS Accredited, M = Not LKAS Accradited, M = MCERTS. $ = Sub-contracied.
Analysed at: Bri = STL Bridgend, Cov = STL Covenlry, Mid = STL Midlahds, Rea = STL Reading, Run = STL Runcom,
Far Microblelogical determinands 0 or ND=Not Di , For Lagionalia ND=Not D 4 In voluma of sample fllterad. I/S=Insufficiant sample

Severn Trent Laboratories Lid.
STi. Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 11 of 17



Certificate of Analysis

STL

TRENT

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 1.0-2.00m 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 Y N Mid |[EN12457-3 10:1
Antimony, Scluble <0.030 mgf N Mid 25C
Arsenic, Soluble <50 ugll N Mid 25C
Barium, Soluble 0.0055 mghl Y Mid 54F
Cadmium, Soluble <0.10 ugfl Y Mid 56
Calcium, Soluble 26 mg/l Y  Mid 53F
Chromium, Soluble <10 ug/l Y  Mid 53F
Copper, Solubie 28 ug/l Y Mid 53F
Lead, Soluble 43 ug/l Y Md 53F
Mercury, Soluble 0.49 ug/l Y Mid 56
Molybdenum, Soluble 0,013 mg/l N Mid 68
Nickel, Soluble 14 ug/l Y Md 53F
Selenium, Soluble <6.0 ug/l N Mid 25C
Zinc, Soluble 13 ugl Y Midl B3F
Phenol Index <0.050 mgfl N Mid 324
Sulphate as S04 19 mg/l Y Mid 60
Chloride as Cl <2.5 mgfi Y  Mid 60
Dissolved Solids <200 mg/| N Mid 18
Fluoride as F- <0.20 mg/| Y  Mid 20
TOC (Filtered) 36 mgl Y  Mid 41
Analyst Comments for 10888356: No Analyst Comment

Aceredlitaion Codss: Y = UKAS Accradited, N = Not UKAS Accradited, M = MCERTS, S = Sub-contracied.
Analyeed at; Brl = STL Briggend, Cov = STL Covendry, Mid = STE Midlands, Rea = STL Reading, Run = STL Runcorn.
For Microblotogical delamminands 0 or ND=Not Detected, For Lagionelia ND=Not Detected in voluma of sampie fittered. iS=Insufiicient 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 12 of 17



Report Number:

Sarnple Source:

Certificate of Analysis

COV/558587/2008
Laboratory Number: 10888357

Sample Description:

Issue 1

‘ul\lR\

'[RFI\T

Sample 12 of 16

O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
BH15 12.0-13.00m 10:1

masm O 1 L

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 <80 ug/i N Mid 25C
Barium, Soluble 0.017 mg/l Y  Mid 54F
Cadmiurmn, Soluble <0.10 ugll Y  Mid 56
Calcium, Soluble 17 mg/l Y Mid 53F
Chromium, Soluble <10 ug/l Y Mid 63F
Copper, Soluble 15 ugfl Y  Mid 53F
Lead, Soluble 41 ug/l Y Mid 53F
Mercury, Soluble <0.30 ught Y Mid 56
Molybdenum, Soluble 0.0046 mg/l N Mid 68
Nickel, Soluble 14 ugfl Y Mid 53F
Selenium, Soluble <6.0 ug/l N  Mid 25C
Zinc, Soluble <10 ug/l Y  Mid 63F
Phenol Index <0.050 mgA N Mid 32A
Sulphate as S04 13 mg/l Y Mid 50
Chiloride as Cl 10 mg/l Y vid 60
Dissolved Solids <200 mg/l N Mid 18
Fluoride as F- 047 mg/! Y Mid 20
TOC (Filtered) 3.7 mg/l Y Mid 41

Analyst Comments for 10888357:

No Analyst Comment

Accreditation Codps: Y = UKAS Accredited, N = Not UKAS Accradilad, M = MCERTS, S = Sub-contracted.
Analysed gt: Bri x STL Bridgend, Cov = STL Covaniry, MId = STL Midlands, Raa = STL Reading, Run = STL Runcom.

For Microbiolegical determinands 0 or ND=Not O

ND=Not Di

Severn Trent Laboratories Ltd.

d In volume of sample flered, FS=insufficlent sample

ST Business Centre, Torington Avenue, Coventry, CV4 8GU Tel:+44 (0)24 7642 1213 Fax;+44 {0)24 7685 6575 Page 13 of 17




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

Laboratory Number: 10888358 Sample 13 of 16

Sample Source: O Callaghan Moran & Asscc.

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 exiract Y N Mid |EN12457-3 10:1
Antirmony, Soluble 0.0386 mg/l N  Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.024 mg/l Y  Mid 54F
Cadmium, Soluble <0,10 ug/l Y Mid 56
Calcium, Soluble 43 mg/l Y  Mid 53F
Chromium, Soluble 21 ugfl Y Mid a3F
Copper, Soluble 34 ugfl Y Mid 53F
Lead, Soluble 43 ughi Y Mid 53F
Mercury, Soluble <0.30 ugfl Y  Mid 56
Molybdenum, Soluble 0.0066 mg/l N Mid 68
Nickel, Soluble 13 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugfi N Mid 25C
Zinc, Soluble 1 ugh Y iviid 53F
Phenol Index <0.050 my/l N Mid 32A
Sulphate as S04 44 mg/l Y  Mid 60
Chlorida as Cl 2.7 mgfl Y  Mid 60
Dissolved Solids 210 mo/l N Mid 18
Fluoride as F- 0.41 mg/l Y Mid 20
TOC (Filtered) 4.5 mg/l Y Mid 41
Analyst Comments for 10888358: No Analyst Comment

Accredilation Codes: Y = UKAS Accredited, N = Nol UKAS Accredited, M = MCERTS. § = Sub-contracted.
Analysed at; Byi = STL Bridgend, Cov = STL Covantry, Mid = STL Midiands, Res = STL Reading, Run = STL Runcorn.
For Microbiologleal determinands 0 or ND=Nol Dx d. For Legi ND=Naot D I volume of sample fikerad. FS=Insufficient 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 14 of 17



Report Number:
Laboratory Number:

Sample Source:

Sample Description:

Certificate of Analysis

COV/558587/2008 Issue 1

10888359
O Callaghan Mcran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

W2 1.00-2.00m 10:1

Sample 14 of 18

SEVERN

TER E:INGD

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 ugll N Mid 25C
Barium, Soluble 0.018 mg/l Y Mid B4F
Cadmium, Soluble <0.10 ugfl Y  Mid 56
Calcium, Soluble 110 mg/ Y Mid B3F
Chromium, Soluble <100 ugil Y  Mid 83F
Copper, Soluble <100 ugf Y Mid B3F
Lead, Soluble <100 ugfl Y Mid 63F
Mercury, Soluble <0.30 ugfl Y  Mid 56
Molybdenum, Soluble 0.0081 my/| N Mid 68
Nickel, Soluble <100 ugfl Y Mid 53F
Selenium, Soluble <B.0 ugfl N Mid 25C
Zine, Soluble <100 ught Y  Mid 53F
Phenol Index <0.050 mg/l N Mid 32A
Sulphate as 304 160 mg/! Y  Mid 60
Chioride as C1 14 mg/| Y Mid 60
Dissolved Solids 420 mgA N Mid 18
Flucride as F- <0.20 mg/l Y  Mid 20
TOC (Filtered) 6.0 mgi Y Mid 41

Analyst Comments for 10888359:

Nec Analyst Comement

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

Analysad at; 8t = STL, Brid

d, Cov ="STL Covenlry, Mid = ST Midiands, Rea = ST\, Readlng, Run = STL Runcom,

For Microbiological detarminands 0 or ND=Not Detected, For Legicnella ND=Nol Detected in volume of sample filtered. I/S=Insufiicient sample

Severn Trent Laboratories Ltd.

STL Business Cenlre, Torringten Avenue, Coventry, CV4 9GU Tel:+44 (0724 7642 1213 Fax:+44 (0)24 7685 6575 Page 15 of 17




Certificate of Analysis |
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Report Number: COV/I558587/2008 Issue 1

Laboratory Number: 10888360 Sample 15 of 16

Sample Source; O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BHE 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 <0.030 mg#l N  Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.021 mg/l Y  Mid 54F
Cadmium, Soluble <0.10 ug/l Y Mid 56
Calcium, Soluble 690 mg/l Y  Mid 53F
Chromium, Seoluble <100 ugll Y Mid B83F
Copper, Soluble <100 ug/l Y Mid 53F
Lead, Soluble <100 ug/l Y  Mid B3F
Mercury, Soluble <0.30 ug/l Y Mid 56
Molybdenum, Soluble 0.010 mafl N Mid 88
Nickel, Soluble <100 ug/| Y Mid 53F
Selenium, Soluble <6.0 ug/| N Mid 25C
Zinc, Soluble <100 ug/l Y Mid B3F
Phenol Index <0.050 mgfl N Mid 32A
Sulphate as 804 1500 mg/l Y  Mid 60
Chloride as Cl 4.3 ma/l Y o Mid 60
Dissolved Solids 2400 mgfl N Mid 18
Fluoride as F- <0.20 mg/l Y  Mid 20
TOC (Filtered) 52 mgfl Y Mid 41
Analyst Comments for 10888360: No Analyst Comment

Aceradilalion Codas: Y = UKAS Accredited, N = Not UXAS Accradilad, M = MCERTS, S = Sub-contracted.
Analysed at: Bri = STL Bridgend, Cov = STL Coventry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcom,
For Microblologlcal determinands @ or ND=Nat Detected, For Legicnells ND=Not Detecied in volume of semple filtared. HS=insuffictent sample

Severn Trent Laboratories Lid,
STL Business Centre, Torringlon Avenue, Caventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 16 of 17



Report Number:
Laboratory Number:

Sample Source:

Sampie Description:

Certificate of Analysis

COV/558587/2008 Issue 1

10888361
O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

BHg 1.00-2.00m 10:1

SEVERN

Sample 16 of 16

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 ma/l N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.025 mg/l Y  Mid 54F
Cadmium, Soluble <0.10 ugfl Y Mid 56
Calciumn, Soluble G50 mg/| Y  Mid 53F
Chromium, Soluble <100 ugf Y Mid 53F
Copper, Soluble <100 ugfl Y Mid b53F
Lead, Scluble <100 ugfl Y Mid B83F
Mercury, Soluble <0.30 ugft Y Mid 56
Molybdenum, Soluble 0.0095 mg/l N Mid 68
Nickel, Soluble <160 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zinc, Soluble <100 ugfl Y Mid 53F
Phenol Index <0.050 mgil N Mid 32A
Sulphate as S04 1400 g/l Y  Mid 60
Chioride as Cl 5.8 mgil Y Mid 60
Dissolved Solids 2400 mg/l N Mid 18
Fluoride as F- <0.20 mgA Y Mid 20
TOC (Filtered) 7.3 mgh Y Mid 441
Analyst Comments for 10888361: No Analyst Comment
L ot L A M WS Sl SR, g,
For Micrablologleal determinands O ar ND=Not Datected, For Laglonatia ND=Not Datectad In volume of sample fillersd, I/S=insutficiant sample
. Name: L. Ellis Date: 19 November 2008
Signed: 0<' % Title:  Team Leader

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Coventry, Cv4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 {0j24 7685 6575 Page 17 of 17



s 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 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: m

Name: G. Smith
Title: Inorg and License Chem Manager
STL Coventry Tel: +44 {0)24 7642 1213

STL Business Centre, Torrngton Avenue,  Fax: +44 (0)24 7685 6575
Caventry, CV4 8GU
www.stl-td.com

Savern Trent Laboratoties Limited

oBeT
Registered in England & Walss Reg| Na. 2148934 Registared Cffica: 2267 Caventry Road, Birmingham B26 1229
1510




Report Summary

Erew S TL
lRENT

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 ) Title:  Inorg and License Chem Manager

STL was not responsible for sampling unless otherwise stated. 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 Repori/Certificate are not included in the UKAS Accreditation Schedule for our laboratory.

{c) Severn Trent Laboratories Limited 2008. All rights reserved. We, Severn Trent Laberatories Limited, are the owner of all copyright in this report.
You must not copy, reproduce, amend or adapt this report, its contents or any format in which it is delivered without our prior written agreement. 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 report held by us shall be the reference copy.

Severn Trent Laboratories Ltd.
STL Business Cenlra, Torrlngton Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0724 7685 6575 Page 1 of 23




Certificate of Analysis

Report Number: COV/569308/2008
Laboratory Number: 10856741

Sample Source:

Sample Description: BH7 4.00m-5.00m

0O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.

%I\II\'\I

III"IKII'\{:s

1314

(897

1220

1510
Issue 1
Sample 1 of 22

fRFl\T

Easm O 1 L

Sampile 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 3.1 % N Mid 27
PCB, Total of 7 Congeners <0.010 maky N Mid 312
Mineral Oils, >C10 - C40 <80 mglkg Y M 317
Naphthalene <0.10 malkg N Mid 307
Acenaphthylene <0.10 maikg N Mid 307
Acenaphthene <0.10 malkg N Mid 307
Fluorene <0.10 mglkg N Mid 307
Phenanthrene <0.10 mg/kg N  Mid 307
Anthracene <0.10 mg/kg N Mid 307
Fluoranthene <0.10 mglkg N Mid 307
Pyrene <0.10 mg/kg N Mid 307
Benzo(a)anthracene <0.10 mg/kg N Mid 307
Chrysene <0.10 mg/kg N Mid 307
Benzo(bjfluoranthene <0.10 mg/kg N Mid 307
Benzo(k)fiucranthene <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,i)perylene <0.10 mgrkg N Mid 307
Indenc{1,2,3-c.d)pyrene <0.10 mglkg N Mid 307
Coronene ’ <010 mgfkg 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 mg/kg Y Mid 327
ethylbenzene <0.10 mg/kg Y wid 327
mé&p-Xylene <(.20 mg/kg Y  Mid 327
o-Xylene <0.10 mg'kg Y Mid 327
Dry Ratio (BSEN 12457} 99.90 % N Mid Calculated

Analyst Commenits for 10956741: No Anatyst Comment

Accraditation Codes: Y = UKAS Accredited, N = Not UKAS Accredlisd, M = MCERTS, § = Sub-contraated.

Analysed at; BA = STL Bridgend, Cov = §TL Coventry, Mid = STL M
For Micreblotogical determinands O or ND=Not Datecled, For Legl
I¥S=Insufficient sample

lla ND=Not O

ig, Flaa = STL Readl

Run= STL R

Severn Trent Laboratories Ltd,
STL Busingss Centre, Torrington Averius, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 pg ge 2 of 23

d in volume of sample lillared Relaling to Leglonslla volume analysed tg is approximately equlvalant to 1ml.




Report Nurnber:

Sample Source:
Sample Point Description:
Sample Description:

Certificate of Analysis

COV/569308/2008
Laboratory Number: 10956742

'&I'\I'R[\

s O 1 L

'IRF\IT

lssue 1

Sample 2 of 22

O Callaghan Moran & Assoc.
O Callaghan Moran & Assoc.
BH12 0.50m-1.00m

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

EN 12457-3 Leachate Y N Mid EN12457-3
Moaisture Content Ratio at 105C 0.39 % ratio N  Mid 33
Maisture at 105c 0.39 % N Mid 33
TOC by Ignition in 02 5.3 % N Mid 27
PCB, Total of 7 Congeners <0.010 mglkg N Mid 312
Mineral Oils, >C10 - C40 640 mglkg Y  Mid 317
Naphthalene 0.47 mglkg N Mid 307
Acenaphthylene <0.10 mglkg N Mid 307
Acenaphthene 0.18 mg/kg N Mid 307
Fluorene 0.11 mgfkg N Mid 307
Phenanthrene 1.3 mg/kg N  Mid 307
Anthracene 0.18 malkg N Mid 307
Fluoranthene 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 mglkg N Mid 307
Benzo(b)fluoranthene 0.26 mglkg N Mid 307
Benzo(k)fluoranthene 0.15 mglkg N Mid 307
Benzo{a)pyrene 0.34 mg/kg N Mid 307
Dibenz{a,h)anthracene <0.10 mg'kg N Mid 307
Benzo(g,h.i)perylens 045 mg'kg N Mid 307
indeno(1,2,3-c,d)pyrena 0.37 mgikg N Mid 307
Coronene <0.10 mg/kg N "Mid 307
PAH, Total of 17 WAC 6.6 mgfkg 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 <(.20 mg/kg Y Mid 327
o-xytene <0.10 mg/kg Y  Mid 327
Dry Ratio (BSEN 12457) 99.61 % N Mid Calculated

Analyst Comments for 10956742:

No Analyst Comment

Accreditation Codes: Y = UKAS Accredited, N = Not UKAS Accrediled, M = MCERTS, § = Sub-contractad.
Analyzed al; B = STL Bddgend, Cov = ST, Covenlry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runrcarn,

For Microblofogicat detamainands ¢ or ND=Not D

WS=Insufficient sampls

d, For Leglonella ND=Net £ in voluma of sample fillered. Relaling to Lagionaila voluma analysad 1g is approximately equivalant to 1ml.

Severn Trent Laboratories Lid.

STL Business Cenire, Tormington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax;+44 (0)24 7685 6575 Page 3 of 23




Certificate of Analysis
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Report Number: COV/569308/2008 Issue 1
Laboratory Number: 10956743 Sampie 3 of 22
Sample Source: O Callaghan Moran & Assoc.
Sample Peint Description: O Callaghan Moran & Assoc.
Sample Description: BH12 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 Y N Mict EN12457-3
Moisture Content Ratio at 105C 0,29 % ratio N Mid 3
Moisture at 105¢ 0.29 % N Mid 33
TOC by Ignition in 02 3.0 % N  Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 170 mo/kg Y  Mid 317
Naphthalene <0.10 mglkg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 mg/kg N  Mid 307
Fluorene <0.10 malkg N Mid 307
Phenanthrene 0.11 mg/kg N Mid 307
Anthracene <0.10 mgikg N  Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.16 mglkg N Mid 307
Benzo(a)anthracene <0.10 mg/kg N Mid 307
Chrysene <0.10 mglkg N Mid 307
Benzo(b)fluoranthene <0.10 mglkg N Mid 307
Benzo(k)flucranthene <0.10 malkg N Mid 3a7
Benzo(a)pyrene <0.,10 mglkg N Mid 307
Dibenz(a,hjanthracene <010 mg/kg N Mid 307
Benzo(g,h.i)perylene <0.10 mglkg N Mid 307
Indenc(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 mg/kg Y Mid 327
toluene <0.10 mg/kg Y Mid 327
sthylbenzene <0.10 mg/kg Y  Mid 327
mé&p-Xylene <0.20 mgy/kg Y Mid 327
o-xylene <0.10 mglkg Y Mid 327
Dry Ratio (BSEN 12457) 89.71 % N Mid Calculated
Analyst Comments for 10956743 No Analyst Comment
Accreditation Codes; Y = UKAS Accredited, N = Not LIKAS Accradited, M = MCERTS, S = Sub-contracted.
For Micobiologioa deaminands 0 of NDaNok Devecso, For Logionalla IbeNo1 Decie i vuroe o semete are. Relaling to Lsionals vakume nlysed 1 approsimatly squialant o .

{iS=Insufficient sample

Severn Trent Laboratories tid.
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 Moran & Assoc.

Sample Point Description: © Callaghan Moran & Assoc,

Sample Description: BH12 4.00m-5.00m

Sampie 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 105¢c 0.28 % N Mid 33
TGC by Ignition in 02 2.4 % N Mid 27
PCB, Total of 7 Congeners <€.010 mg/kg N Mid 312
Mineral Qils, >C10 - C4{0 57 mglkg Y Mid 317
Naphthalene 0.15 mg'kg N Mid 307
Acenaphthylene <Q.10 mg'kg N Mid 307
Acenaphthene <0.10 mykg N Mid 307
Fluorene <0.10 mg/kg N Mid 307
Phenanthrene <0.10 mg/kg N  Mid 307
Anthracens <0.10 mglkg N Mid 307
Flucranthene <0.10 mgrkg N  Mid 307
Pyrene <0.10 mg/kg N  Md 307
Benzo(ajanthracene <0.10 mg/kg N  Mid 307
Chrysene <0.10 mg/kg N Md 307
Benzo{b)fluoranthene <0.10 mg/kg N Mid 307
Benzo{k)fluoranthene <Q.10 mg/kg N Mid 307
Benzo(a)pyrene <0.10 mg/kg N Mid 307
Dibenz(a,h)anthracena <0.10 mglkg 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 mglkg N Mid 307
PAH, Total of 17 WAC <1.0 matkg N Mid 307
benzene <0.10 mglkg Y  Mid 327
toluene <0.10 mgrkg Y Mid 3z27
ethylbenzane <0.10 mgfkg 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) 98.72 % N Mid Calculated
Analyst Comments for 10956744: No Analyst Comment
Actraditation Codes: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, S = Sub-contracted.
égf'ﬂfcarﬁﬁgg;;ﬂ;gﬁmgégﬁEg:hftnr‘-m"w’ Mi:c: ISTL Mld'l'an:gfl?; :‘ S‘TL‘RJB;dvItrgﬁ::r:;ssaTr:i:Eu;lf::d. Relating %o Leglonella volume analysed 1g |s approximately agquivalant to 1mi.

S=Insufficlent sample

Severn Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Coventry, CV4 8GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 8575 Page 5 of 23




Certificate of Analysis | STL
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Report Number: COV/569308/2008 Issue 1
Laboratory Number: 10956745 Sample 5 of 22
Sample Source: O Callaghan Moran & Assoc,
Sample Point Description: O Callaghan Moran & Assoc.
Sampte Description: BH12 8.00m-10.00m
Sample Date: Sample Received 12 December 2008 Analysis Complete: 24 December 2008
Test Description Result Units Accraditation| Method
EN 12457-3 Leachate 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 mglkg N Mid 32
Minerai Oils, >C10 - C40 <80 mg/kg Y o Mid 317
Naphthalene 0.18 mg/kg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene <0.10 mglkg N  Mid 307
Fluorena <0.10 mgfkg N Mid 307
Phenanthrene <0.10 mg/kg N Mid 307
Anthracene <0.10 mglkg N Mid 307
Fiuoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mg/kg N  Mid 307
Benzo(a)anthracene <0.10 mg/kg N Mid 307
Chrysene <0.10 mglkg N Mid 307
Benzo(b)fluoranthena <0.10 mg/kg N Mid 307
Benzo(k)flucranthene <0.10 mg/kg N Mid 307
Benzo(a)pyrene <0.10 mglkg N Mid 307
Dibenz{a,h)anthracene <0.10 mglkg N Mid 307
Benzo{(g.h.i)perylene <0.10 mgikg N Mid 307
Indt_ano(1.2.3-c.d)pyrene <0.10 mg/kg N Mid 307
Coronene <0.10 markg 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 mgfkg 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) 99.63 % N Mid Calcutated
Analyst Comments for 10856745: No Analyst Comment

Accraditalion Codas: ¥ = UKAS Acoredited, N = Not UKAS Accredllad, M = MCERTS, S » Sub-zontrected.

Analysed at: Bd = STL Bridgend, Cov = STL Covantry, Mid = STL Midlands, Rea = STL Reading, Run = 5TL Runcormn.

For Microblological determinands © or NDaNot Detected, For Leglonella ND=Not Detacted In volume of sample filtered. Relating to Laglonalla volume analysed 1g Is approximately equivalent ko 1mil.
#S=(nsufficiont sampla

Severn Trent Laboratories Ltd.
STL Business Cenire, Torrington Avenue, Coventry, CV4 SGU 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 ¢.50m-1.00m

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

Issue 1
Sample 6

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
Moisture Content Ratio at 105C 1.60 % ratio N Mid 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 mg/kg N Mid 312
Mineral Qils, >C10 - C40 99 mg/kg Y Mid 317
Naphthalene 0.59 mglkg N Mid 307
Acenaphthylene <0.10 mg/kg N  Mid 307
Acenaphtheng 0.25 mg/kg N  Mid 307
Fluorene 0.1 mg/kg N  Mid 307
Phenanthrene 1.6 ma/kg N Mid 307
Anthracene 0.26 malkg N Mid 307
Fluoranthene 1.1 ma/kg N M 307
Pyrene 1.2 mg/kg N Mid 307
Benzo{a)anthracene 0.60 mg/kg N Mid 307
Chrysene 0.57 mg/kg N Mid 307
Benzo(b)fiuoranthene 0.45 mg/kg N  Mid 307
Benzo(kjfluoranthene 0.18 mglkg N  Mid 307
Benzo(a)pyrene 0.56 mglkg N Mid 307
Dibenz(a,h)anthracene <0.10 mgrkg N  Mid 307
Benzo(g,h,i)perylene 0.37 mafkg N Mid 307
Indeno(1,2,3-c,d)pyrene 0.26 mg/kg N Mid 307
Coronens <0.10 riglkg N Mid 307
PAH, Total of 17 WAC 8.1 mg/ka N Mid 307
benzene <0.10 mgfkg Y  Mid 327
toluene <0.1¢ mg/ky Y Mid 327
ethylbenzena <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) 98.43 e N Mid Calculated

Analyst Commants for 10956746: No Analyst Comment

Actreditalion Codes: Y = UKAS Accredliad, N = Nol UKAS Accreditad, M = MCERTS, 5 = Sub-contracted.
Analysed at: Brl = STL Bridgend, Cov = STL Covenlry, Mid = STL Midlands, Rea = $TI. Reading, Run = §TL Runcorn,

For Microblological detamninands 0 or ND=Not Dalected, For Legi
WSalnsufficlent sample

la NO=Not D

Severn Trent Laboratories Ltd.

d in volume of sampls fillerad. Ralaliag lc Laglonalla volume anatysed 19 Is approximately equivalant to tmi.

STL Business Centre, Torringlon Avenue, Coventry, Cv4 9GU Tel;+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 7 of 23




Certificate of Analysis SEVERN
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Report Number: COV/569308/2008
Laboratory Number: 10856747

Sample Sourge: O Callaghan Moran & Assoc.
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH14 1.060m-2.00m

Issue 1
Sample 7

of 22

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

EN 12457-3 Leachate Y N Mid EN12457-3
Moisture Content Ratio at 105C 0.91 % ratio N Mid 33
Moisture at 105¢ 0.90 % N Mid 33
TOC by Ignition in 02 3.8 % N  Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, >C10 - C40 180 mg/kg Y Md 317
Naphthalene 0.48 mg/kg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthene 0.17 ma/kg N  Mid 307
Fluorene 0.13 mg/kg N Mid 307
Phenanthrene 17 ma/ka N Mid 307
Anthracene 0.27 mag/kg N Mid 307
Fluoranthene 1.1 malkg N Mid 307
Pyrene 1.2 mag/kg N Mid 307
Benzo(a)anthracene 082 malkg N Mid 307
Chrysene 062 mgfkg N Mid 307
Benzo{b)flucranthens 0.52 mg/kg 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 ma/kg N Mid 307
Benzo{g,h,i)perylene 043 mgfkyg N Mid 307
indeno(1,2,3-c,djpyrene 0.39 mgfkg N  Mid 307
Coronene <0.10 mgikg N Mid 307
PAH, Total of 17 WAC 8.3 mglkg N Mid 307
benzene <0.10 mgrkg Y Mid 327
foluene <0.10 mgfkg Y Mid 327
ethylbenzene <0.10 mg/kg Y Mid 327
m&p-Xylene <0.20 mafkg Y Mid 27
o-xylene <0.10 mgkg Y  Mid 327
Dry Ratio (BSEN 12457) 99.10 % N  Mid Calculated

Analyst Comments for 10956747: No Analyst Comment

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

Anglysed al; Bl = STL Bridgend, Cov = STL Covantry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcorn,

For Microblological determinands O or ND=Nol O d, For Legionella ND=Not £ { In voluma of sample flitered. Ralating I¢ Legionalla volume analyssd 1g Is approximalely squivalsnt to 1ml.
/S=Insufficient sample

Severn Trent Laboratories Lid.
STL Business Centre, Tomingion Avenue, Coventry, CV4 9GL Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 8 of 23



Certificate of Analysis

Report Number: COV/569308/2008
Laboratory Number: 10956748

Sl\[}\\l

II"’I'\JI

Issue 1
Sample 8 of 22

s O 1 L

Sample Source: O Callaghan Moran & Assoc.

Sample Peint Description: O Callaghan Moran & Assoc.

Sample Description: BH14 2.00m-3.00m

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 1.67 % ratio N Mid 33
Moisture at 105¢ 1.6 % N Mid 33
TOC by Ignition in 02 36 % N Mid 27
PCB, Total of 7 Congeners <0.010 mglkg N Mid 312
Mineral Oils, >C10 - C40 <50 mgrkg Y Mid 317
Naphthalene 0.32 mg/kg N Mid 307
Acenaphthylene <0.10 mgrkg N Mid 307
Acenaphthene <0.10 mylkg N Mid 307
Fluorene <0.10 mglkg N Md 307
Phenanthrene 0.19 mg/kg N Mid 307
Anthracene <0.10 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 mg/kg N Mid 307
Chrysene <0.10 mg/kg N Mid 307
Benzo(b)flucranthene <0.10 mg/kg N Mid 307
Benzo(k)fluoranthene <0.10 mgfkg N Mid 307
Benzo{a)pyrene <0.10 mafky N Mid 307
Dibenz(a,hjanthracene <0.10 mglkg N Mid 307
Benza(g,h.i)perylene <0.10 ma'kg N  Mid 307
Indeno{1,2,3-¢,d)pyrene <0.10 mgfkg N Mid 307
Coronene <010 molkg N  Mid 307
PAH, Total of 17 WAC <1.0 mglkg N Mid 307
benzene <0.1¢ mg/kg Y o Mid 327
toluene <0.10 mg/kg Y  Mid 327
ethylbenzene <0.10 mg/kg Y Mid 327
m&p-Xylene (.20 mg'kg Y  Mid 327
o-xylene <0.10 mg/kg Y  Mid 327
Dry Ratio (BSEN 12457} 98.36 % N Mid Calculated

Analyst Comments for 10956748: No Analyst Comment

Accroditalion Codes! Y = UKAS Accreditad, N = Nol UKAS Accradited, M = MCERTS, S = Sub-conlracted.
Analysed sk 87 = STL Bridgend, Cov = STL Covenlry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcora.
For Micrebiologlcal deleminands § or ND=Not Delected, For Legionells ND=Not Detected @ volume of sample filtered. Relating to Legianella volume analysed 1g is approximatsly aquivalent to 1r,

¥Suinaufficient sample

Severn Trent Laboratories Ltd.
§TL Business Centre, Torrington Avenus, Coventry, CV4 9GU Tel:+44 (0)24 7642 1213 Fax;+44 (0)24 7685 6575 Page 9 of 23
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Certificate of Analysis

Report Number: COV/569308/2008 lssue 1

Laboratory Number: 10956748 Sample 9 of 22

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: © Callaghan Moran & Assoc.

Sample Description: BH14 3.00m-4.00m

Sampte 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 0.40 % ratio N  Mid 33
Moisture at 105¢ 0.40 % N Mid 33
TOC by Ignition in 02 35 % N Mid 27
PCB, Total of 7 Congeners <0.010 mglkg N Mid 312
Mineral Qils, >C10 - C40 <50 mg/kg Y  Mid 317
Naphthalene 0.31 mgfkg N Mid 307
Acenaphthylene <0.10 mglkg N Mid 307
Acenaphthene <0.10 mglkg N Mid 307
Fluorene <0.10 mg/kg N Mid 307
Phenanthrens 0.12 mg/kg N Mid 307
Anthracene <0.10 mg/kg N Mid 307
Fluoranthene <0.10 mgikg N Mid 307
Pyrene <0.10 mglky N Mid 307
Benzo(a)anthracene <0.10 mgfkg N Mid 307
Chrysene <0.10 mglkg N Mid 307
Benzo(b)fluoranthene <0.10 mg/kg N Mid 307
Benzo{k)flucranthene <0.10 mgfky N Mid 307
Benzo(a)pyrene <0.10 mg/kg N Mid o7
Dibenz{a hjanthracene <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
Corongne <0.10 mglkg N Mid 307
PAH, Total of 17 WAC <1.0 mglkg N Mid 307
benzene <0.10 mg/ka Y  Mid 327
toluene <0.10 mg/kg Y Mid 327
ethylbenzene <0.10 ma/kg Y Mid 327
mé&p-Xylene <0.20 mg/ka Y Mid 327
o-xylene <0.10 mg/kg Y Mid 327
Dry Ratio (BSEN 12457) 99.60 % N Mid Calculated
Analyst Comments for 10956749: No Analyst Comment

Accraditation Codas; Y = UKAS Accradited, N = Not UKAS Accredited, M = MCERTS, S = Sub-contracted.

Analysed at: Brl = ST Bridgend, Cav = STk Coventry, Mid = STl Midiends, Rea = $TL Reading, Run » STL Runcorn,

For Microbiological determinands & or MO=Not Datected, For Legloneila MD=Not Detected In volume of semple fitterad, Relating to Leglonalla volume analysed 1g is approsimately equivalent to Imi.
NS=Insufiiciant sampls

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




Certificate of Analysis

STL

TRENT

Report Number:; COV/569308/2008 Issue 1
Laboratory Number: 10956750 Sample 10 of 22
Sample Source: O Callaghan Moran & Assoc,
Sample Point Description: O Callaghan Moran & Assoc.
Sample Description: BH14 8.00m-10.00m
Sampie 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 165G 0.50 % ratio N Mid 33
Moisture at 105¢ G.49 % N Mid 33
TOC by Ignition in 02 14 % N Mid 27
PCB, Total of 7 Congeners <0.010 mg/kg N Mid 312
Mineral Qils, »C10 - C40 <50 mg/kg Y  Mid 317
Naphthalene 0.28 mgfkg N  Mid 307
Acenaphthylene <0.10 mgfkg N Mid 307
Acenaphthene <0.10 mglkg N Mid 307
Fluorene <0.10 mg/kg N  Mid 307
Phenanthrens <0.10 mgfkg N Mid 307
Anthracene <0.10 marlkg N Mid 307
Fluoranthene <0.10 mg/kg N Mid 307
Pyrene <0.10 mgikg N Mid 307
Benzo(a)anthracene <0.10 mgikg N Mid 307
Chrysene <0.10 mgfkg 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 ma/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 <0.10 mg/kg N Mid 307
PAH, Total of 17 WAC <1.0 mg/kg N Mid 307
benzene <0.10 ma'kg Y Mid 327
toluene <0.10 mglkg Y  Mid 327
ethylbenzene <0.10 mg/ke Y  Mid 327
mép-Xylene <0.20 mg/kg Y Mid 327
o-xylene <0.10 mg/kg Y  Mid 327
Dry Ratio (BSEN 12457} 99.51 % N  Mid Calculated
Analyst Comments for 10956750: No Analyst Comment
Accradilation Codes: Y = UKAS Accredited, N = Mol UKAS Accradited, M = MCERTS, S = Sub-conlracted,
Analysad at: B = STL 8ridgend, Cov = 8T Coventry, M = STL Midlands, Rea = STL Reading, Run = STL Runcor.
For Microblologl ands 0 or ND=Not Ostacted, For Legionalla ND=Nol Delacted in volums of sample fillered. Relating lo Lagionalia volume analysed 1 ks approx| Y i o iml,

al
I/S=Insufficient sample

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenua, Covenltry, CV4 9GU Tek+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 11 of 23
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Report Number: COV/569308/2008 Issue 1

Laboratory Number: 10956751 Sample 11 of 22

Sample Source; Q Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH9 4.00m-5.00m

Sample Date: Sample Received 12 Decomber 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 28 % N  Mid 27
PCB, Total of 7 Congeners <0.010 mglkg N Mid 312
Mineral Qils, >C10 - C40 <50 mg/kg Y Mid 317
Naphthalene 0.12 ma/kg N Mid 307
Acenaphthylene <0.10 mg/kg N Mid 307
Acenaphthens <0.10 mg/kg N Mid 307
Fluorene <0.10 mglkg N  Mid 307
Phenanthrene <0.10 mglkg N Mid 07
Anthracene <0.10 ma/kg N Mid 307
Fluoranthene <0.10 mglkg N Mid 307
Pyrene <0.10 mg'kg N Mid 307
Benzo{a)anthracene <0.10 mg/kg N  Mid 307
Chrysene <0.10 mg/kg N Mid 307
Benzo(b)luoranthene <0.10 mg/kg N Mid 307
Benzo(k)fluoranthene <0.10 mg/kg N  Mid 307
Benzo{a)pyrene <010 mg/kg N Mid 307
Dibenz(a,h}anthracene <0.10 mg/kg N Mid 307
Benzo(g,h.i)perylene <0.10 mglkg N  Mid 307
Indeno(1,2,3-c,d)pyrene <0.10 mglkg N  Mid 307
Coronene <0.10 mg/kg N Mid 307
PAH, Total of 17 WAC <1.0 mafky N Mid 307
benzene <0.10 mglkg Y o Mid 327
toluene <0.10 mg/kg Y  Mid 327
ethylbenzene <0.10 mg/ky Y Mid 327
mé&p-Xylene <0.20 mgrkg Y Mid 327
o-xylene <0.10 ma/kg Y Mid 327
Dry Ratio (BSEN 12457) 99.90 % N  Mid Calculated
Analyst Comments for 10956751: Ne Analyst Comment

Accradialion Codes: Y = UKAS Accradilad, N = Not UKAS Accradited, M = MCERTS, S = Sub-contracled.

Analysad al: Bri = STL Bridgand, Cov = STL Coventry, Mid = STL. Midlands, Rea = STl Reading, Run = STL Runcoin.

For Microblological detarminands 0 or NDwNal Dalectad, For Leglonella ND=Not Detected In vclume of sampla itered, Ralating to Legionella volume analysed g ks appioximately aquivalant to fmi,
lfS=InauMicient 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 12 of 23




SEVERN

Certificate of Analysis

Report Number: COV/569308/2008 Issuse 1

Laboratory Number: 10356752 Sample 12 of 22

Sample Source: 0O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BH7 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 mg/l N  Mid 25C
Arsenic, Soluble <50 ugfl N  Mid 25C
Barium, Soluble 0.0084 mgh Y Mid 54F
Cadmium, Soluble <0.10 ug/l Y Mid 56
Calcium, Soluble 97 mgAl Y Mid 83F
Chromium, Soluble <10 ug/| Y Mid 53F
Copper, Soluble <10 ugfl Y Mid 53F
Lead, Soluble <10 ug/l Y Mid 53F
Mercury, Soluble 1.2 ugfl Y  Mid 56
Molybdenum, Soluble <0.0030 mg/l N Mid 68
Nickel, Soluble <10 ug/l Y Mid 53F
Selenium, Soluble <6.0 ughl N Mid 25C
Zinc, Soluble <10 ugA Y Mid 53F
Phenol Index <(.050 mg/l N Mid 32A
Sulphate as S04 <11 mg/l Y Mid 60
Chloride as CI <25 mgfl Y Mid 60
Dissolved Solids <200 mg/t N Mid 18
Fluoride as F- .30 mgft Y Mid 20
TOC (Filtered) 1.3 mg/l Y Mid 41
Analyst Comments for 10956752; No Analyst Comment

Accraditation Codes: Y = UKAS Ascradited, N = Mot UKAS Accredited, M= MCERTS, S = Sub-contracled.

Analysad at 8¢ = STL Bridgend, Cov = STL Coventry, Mid = STL Midiands. Rea = STL Resdmg. Run = STL Runcara.

Far Microblological deterrninands 0 or ND=Not O g, For Legionel'a ND=Nat D d in volume of sample filtered. Relaling 1o Legionedla volums analysed 19 is app! ly eaqui to 1ml.
ItS=Insufficient sample

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Caventry, CV4 9GU Tel.+44 (0)24 7642 1213 Fax:+44 (0)24 7085 6575 Page 13 0f 23



Certificate of Analysis

SEVERN STL

Report Number: COV/569308/2008 Issue 1

Laboratory Number: 10956753 Sample 13 of 22

Sample Source: O Callaghar Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc,

Sample Description: BH12 0.50m-1.00m 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 mgfi N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barfum, Soluble 0.019 mg/l Y Mid B4F
Cadmium, Soluble <Q.10 ugfl Y Mid 56
Calcium, Soluble 68 mgh Y Mid 53F
Chromium, Solubis 33 ugf Y Mid 53F
Copper, Soluble <10 ugfl Y Mid 53F
Lead, Soluble <10 ug/l Y Mid B3F
Mercury, Soluble 16 ugfl Y Mid 56
Molybdenum, Soluble 0.0084 mgil N Mid 68
Nickei, Soluble <10 ugfl Y Mid 53F
Selenium, Soluble <6.0 ugfi N Mid 25C
Zinc, Soluble <10 ug Y  Mid 53F
Phenol Index <0.050 maA N Mid 32A
Sulphate as S04 91 mo/ Y  Mid 60
Chloride as Cl <2.8 mg/l Y Mid 60
Dissolved Solids 320 mg/! N Mid 18
Fluoride as F- 0.30 mgfl Y Mid 20
TOC {Filtered) 26 mg/l Y Mid 41
Analyst Comments for 10956753: No Analyst Comment

Accradilalion Codes: Y = UKAS Accredied, N = Not UKAS Accredited, M = MCERTS, S = Sub-coniractad. B

Analysed al: Bri = STL Bridgend, Gov = STL Covenisy, Mid = STI. Midiands, Rea = STL Reading, Run = STL Runcormn.

For Microhfolpgical deterninands 0 o ND=iNot Datacled, For Legionelia ND=Not Detected in volums of sample filtered. Relating to Leglonetla volume enalysed 1gis app ly equivalent to 1ml.
KS=insufficient sample

Severn Trent Laboratories Ltd.
STL Business Centre, Torringfon Avenue, Coventry, CV4 SGU Tel.+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 14 of 23
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Report Number: COV/569308/2008 Issue 1

L.aboratory Number: 10956754 Sample 14 of 22

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: 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 exfract Y N Mid EN12457-3 10:1
Antimony, Soluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ugl N Mid 25C
Barium, Soluble 0.0033 mg/l Y Mid 54F
Cadmium, Soluble <0.10 g/l Y Mid 56
Calcium, Soluble 18 mg/t Y Mid bH3F
Chromium, Soluble <10 ugfl Y Mid 53F
Copper, Soluble <10 ugfl Y Mid 53F
Lead, Soluble <10 ugfl Y Md 53F
Mercury, Soluble <0.30 ugfl Y Mid 56
Molybdenum, Soluble 0.031 mg/l N Mid 68
Mickel, Soluble <10 ug/l Y Mid &§3F
Selenium, Soluble <6.0 ug/l N Mid 25C
Zinc, Soluble <10 ugfl Y Mid 53F
Phenol Index <0.050 mg/l N Mid 32A
Sulphate as S04 30 mgA Y  Mid 60
Chloride as Cl <2.5 mgfl Y Mid 60
Dissolved Solids <200 mgf N Mid 18
Fluoride as F- 0.23 mgA Y  Mid 20
TOC (Filtered) 22 mg/l Y Mid 41
Analyst Comments for 10956754: No Analyst Comment

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

Analysad at: Bri = STL Bridgend, Cov = ST Coventry, Mid = STL Midlands. Rea = STL Reading, Run = STL Runcom.

For Migrobiological detarminands 0 or ND=Not Datected, For Legionelia ND=Not Detectsd In voluma of sample filtered. Relating to Leglonella votums anelysad 1g 1s app dy tenl 1o TmL
IS=insufficient sample

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 15 of 23
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Report Number; COV/569308/2008 Issue 1

Laboratory Number: 10956755 Sample 15 of 22

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: © Callaghan Moran & Assoc.

Sample Description: BH12 4.00m-5.060m 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/l N Md 25C
Arsenic, Soluble <50 ug/l N Mid 25C
Barium, Soluble 0.0068 mgh Y Mid 54F
Cadmium, Soluble <0.10 ug/) Y  Mid 56
Calcium, Soluble 12 mgll Y Mid 53F
Chromium, Soluble <10 ug/l Y Mid 53F
Copper, Soluble <10 ug/l Y Mid 53F
Lead, Soluble <10 ugit Y Mid 53F
Mercury, Soluble <0.30 ug/l Y Mid 56
Molybdenum, Soluble 0.020 mg/l 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/l N Mid 32A
Sulphate as SO4 <11 mgyl Y  Mid 60
Chloride as Ct <25 mg/| Y  Mid 60
Dissolved Solids <200 mg/l N Mid 18
Flucride as F- 0.29 mg/! Y Mid 20
TOC (Filtered) 1.9 mg/l Y Md 41
Analyst Comments for 10956755: No Analyst Comment
Accreditation Codas: Y = UKAS Accradiled, N = Not UKAS Aseradi Iad M = MCERTS, S = Sub-contracted.
?2?.'1’35‘ e Bndg.mf coD:;:agILugtur\fmw Emgur:mf' Il ND=F:J%at:STL din vomxr:;}plzut;?:r::. Relaling to Legionella volume analysad 1g is approximalely equivalent to 1ml.

IISHInsufﬁdem sampla

Severa Trent Laboratories Ltd.

STL Business Centre, Torrington Avenue, Coventry, Cv4 9GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 16 of 23



Report Number:
Laboratory Number:

Sample Source:

Sample Description:

Certificate of Analysis

SEVERN

QERIERINL

| UI_I‘P |
3
o8gY
1224
1510
COV/569308/2008 Issue 1
10956756 Sample 16 of 22

O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

BH12 8.00m-10.00m 10:1

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 mgA N Mid 25C
Arsenic, Soluble <50 ugf N Mid 25C
Barium, Soluble 0.017 mgA Y  Mid 54F
Cadmium, Soluble <0.10 ug/l Y Md 56
Calcium, Soluble 17 mg/l Y Mid 53F
Chromium, Soluble <10 ugfl Y  Mid 53F
Copper, Soiuble <10 ugh Y Md 53F
Lead, Soluble <10 ugf Y  Mid 53F
Mercury, Soluble 0.47 ug/l Y Mid 56
Molybdenum, Soluble 0.010 mg/l N  Mid 88
Nickel, Soluble <10 ugfl Y  Mid 53F
Selenium, Soluble 7.9 ugfl N Mid 25C
Zinc, Soluble 19 ug/l Y  Mid 53F
Phenol Index <0.050 mg/l N Mid 32A
Sulphate as S04 25 mg/i Y  Mid 60
Chloride as CI 4.1 mg/ Y  Mid 80
Dissolvad Solids <200 mg/l N Mid 18
Fluoride as F- 0.27 mg/| Y Mid 20
TOC {Filtered) 1.9 mg/l Y Mid 41

Analyst Comments for 10956756: No Analyst Comment

Accrediietion Codes: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, § = Sub-contracied.
Analysad at: Bri = STL Bridgand, Cov = STL Caventry, Mid = STL, Midlands, Rea = 3T1, Reading. Run = STL Runcarn,
For Microblotegical detsrminands 0 or ND=Not Datetted, For Legionetla ND=Not Delactad In volume of sampla filtersd. Relating to Legionstiz volume analyssd 1g Is approximalaly aquivaiont to 4ml.

lS=Insufficient 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 17 of 23




Certificate of Analysis

Report Number: COV/569308/2008 Issue 1

Laboratory Number: 10956757 Sample 17 of 22

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description; BH14 5.50m-1.00m 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 mgfi N Mid 25C
Arsenic, Soluble <50 ug/l N Mid 25C
Barium, Scluble 0.012 mg/l Y Mid b4F
Cadmium, Scluble <0.10 ug/l Y Mid 56
Calcium, Soluble 89 mg/l Y Mid 53F
Chromium, Soluble 53 ugfl Y Mid 53F
Copper, Solubie 24 ugfl Y Mid 53F
Lead, Soluble <10 Lig/l Y Mid 53F
Mercury, Soluble 0.5 ugfl Y Mid 56
Molybdenum, Soluble 0.027 mgil N Mid 68
Nickel, Soluble <10 ugfl Y Mid B53F
Selenium, Soluble <6.0 ugf N  Mid 25C
Zinc, Scluble <10 ugfl Y  Mid 53F
Phenol Index <0.050 mgA N Mid 32A
Sulphate as S04 19 mg/l Y Mid 60
Chioride as Cl <25 mgA Y  Mid 60
Dissolved Solids 290 mgl N Mid 18
Fluoride as F- <0.20 mg/l Y  Mid 20
TOC (Filtered) 5.8 mgi Y  Mid 41
Analyst Gomments for 10956757 No Analyst Comment

Accraditallon Codas: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS,.S = Sub-contracted,

Analysed at: B » STL Bridgand, Cov = STL Govenlry, Mid = STi. Midlands, Rea = STL Reading, Run = STL Runcom,

For is D or ND=Mot Dstactsd, For Legionelia ND=Not Detected In voluma of sample filteied. Relaling to Legicnella volurme analysed 19 is appr tely aquivalent to 1mi.
S=Insufficlent 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 18 of 23




Certificate of Analysis —@i’; Eas O 1 L
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Report Number: COV/569308/2008 Issue 1
Laboratory Number: 10956758 Sample 18 of 22
Sample Source: 0 Callaghan Moran & Assoc.
Sample Paint Description: Q Callaghan Moran & Assoc.
Sample Description: BH14 1.00m-2.00m 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/l N  Mid 25C
Arsenic, Soluble <50 ugfi N Mid 25C
Barium, Soluble 0.0097 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ugll Y Mid 56
Calcium, Soluble 69 mg/l Y Mid 53F
Chromiumm, Soluble 48 ugfl Y Mid 53F
Copper, Soluble 44 ugfl Y  Mid 53F
Lead, Soiuble <10 ugfl Y Mid 53F
Mercury, Soluble 0.68 ug/i Y  Mid 56
Molybdenum, Scluble 0.043 mg/l N Mid 68
Nickel, Soluble <10 ug/l Y  Mid 53F
Selenfum, Soluble <6.0 ugfl N Mid 25C
Zinc, Soluble <10 ugll Y Mid 53F
Phenol Index <0.050 mgil N Mid 32A
Sulphate as S04 82 mgfl Y  Mid 60
Chloride as Cl 29 mgh Y Mid 60
Dissolved Sofids <200 mgft N Mid i8
Fluoride as F- 0.20 mgfl Y  Mid 20
TOC (Filtered) 6.9 mg/l Y  Mid 41
Analyst Comments for 10956758: No Analyst Comment

Actraditation Codes: Y = UKAS Accrediled, N = Not UKAS Accrediled, M = MCERTS, S = Sub-centracted.

Analysed at B = STL Bridgend, Cov = STL Covenlry, Mid = STL Midlands, Rea = STL Reading, Run = STi. Runcoim.

For Micrebiologica) detamminands @ or ND=Not Datected, For Legionella ND=Not Delected in volume of sampls filtered. Relating lo Legicnella volume analysed ig is approximataly equivatent lo 1mL
S=Insufficient sarmple

Severn Trent Laboratories Ltd.
§TL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0124 7642 1213 Fax:+44 (0)24 7685 6575 Page 19 of 23
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Report Number: COV/569308/2008 Issue 1

Laboratory Number; 10956759 Sample 19 of 22

Sampie Source: O 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 1011
Antimony, Soluble <0.030 mg/| N Mid 25C
Arsenic, Soluble <50 ugft N Mid 25C
Barium, Soluble 0.013 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ugft Y Mid 56
Calcium, Soluble 130 mg/l Y  Mid B3F
Chromium, Soluble 17 ugfl Y  Mid 53F
Copper, Soluble 47 ugfl Y  Mid 53F
Lead, Soluble <10 ugfl Y  Mid 53F
Mercury, Soluble 1.2 ughl Y  Mid 56
Molybdenum, Soluble 0.034 mg/l N Mid 68
Nickel, Soluble 12 ughl Y  Mid 53F
Selenium, Soluble <6.0 ugfl N Mid 25C
Zine, Soluble <10 ug/l Y Mid 53F
Pheno! Index <0.050 mgfl N Mid 32A
Sulphate as S04 14 mg/l Y Mid 60
Chloride as Cl 5.4 mg/l Y  Mid 60
Dissolved Solids <200 mgft N Mid 18
Fluoride as F- <0.20 mgf! Y  Mid 20
TOC (Filtered) 8.2 mg/l Y Mid 41
Analyst Commants for 10956759: No Analyst Comment
Accreditation Codes: Y = UKAS Accrediled, N = Not UKAS Accradited, M = MCERTS, 8 = Sub-contracted.
o acokioiogie devamiaanda s of MDSNot Datocad, For Legionmla N=tiet Dtosiad n vame of sample lred. Relalog o Legionef volra anayssd 1 s approsmatey squivafen t T

US=insufilclent 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 20 of 23



Certificate of Analysis
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Report Number: COVI569308/2008 Issue 1

Laboratory Number: 10956760 Sample 20 of 22

Sample Source: O Callaghan Moran & Assoc.

Sample Point Description: © Callaghan Moran & Assoc.

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

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

Test Description Result Units Accraditation Method

Leachate BSEN 10:1 extract Y N Mid |EN12457-3 10:1
Antimony, Soluble <0.030 mgA N Mid 25¢
Arsenic, Soluble <50 ugft N Mid 25C
Barium, Sotuble 0.0046 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ug/l Y Mid 56
Caleium, Soluble 18 mg/t Y Mid 53F
Chromium, Soluble <10 ugfl Y Mid 53F
Copper, Scluble <10 ugil Y Mid b3F
Lead, Soluble <10 ugfl Y Mid 53F
Mercury, Soluble 0.39 ugf Y  Mid 56
Molybdenum, Solubte 0.018 mg/l N  Mid 68
Nickel, Soluble <10 ugfi Y Mid 53F
Selenium, Soluble <6.0 ugfl N  Mid 25C
Zing, Scluble <10 ugfl Y Mid 53F
Phenot Index <0.050 mg/l N Mid 32A
Sulphate as SO4 <11 mg/l Y Mid 60
Chloride as Ci <25 mg#! Y Mid 60
Dissolved Solids <200 mg/l N Mid 18
Fluoride as F- 0.23 mgfl Y Mid 20
TOC (Filtered) 2.7 mg/l Y Mid 41
Analyst Comments for 10956760: No Analyst Comment

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

Analysed at: Bri = STL Bridgend, Coy = STL Coventry, Mld STL Midignds, Rea = STL Readlng. Run = 5TL Runcem.

For Microblofogical o 0 or NO=Not D d, For Legi ND=Not D d in volume of sample filkered. Relaling to Legionslla volume analyssd 1g is approximalely equivalent to 1ml,
¥S=Insufficlent sampla

Severn Trent Laboratories Lid.
STL Business Centre, Torrington Avenue, Coventry, CV4 9GU Tek+44 {0)24 7642 1213 Fax:+44 (0)24 7685 6575 Page 21 of 23



Certificate of Analysis

Report Number: COV/569308/2008 Issue 1
Laboratory Number: 10956761 Sample 21 of 22

Sample Source; O Callaghan Moran & Assoc,
Sampte Point Description: O Callaghan Moran & Assoc.
Sample Description: BH14 8.00m-10.00m 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 |[EN12457-310:1
Antimony, Soluble <0.030 mg/l N Mid 25C
Arsenic, Soluble <50 ugfl N Mid 25C
Barium, Soluble 0.027 mg/l Y Mid 54F
Cadmium, Soluble <0.10 ugfl Y Mid 56
Calcium, Scluble 24 mg/| Y  Mid 53F
Chromium, Soluble <10 ugrl Y  Mid 53F
Copper, Soluble <10 ug/l Y Mid 53F
Lead, Soluble <10 ug/l Y  Mid 53F
Mercury, Soluble 0.36 ugfl Y Mid 56
Molybdenum, Soluble 0.015 mg/l N  Mid 68
Nickel, Scluble <10 ugfl Y  Mid 53F
Selenium, Soluble <6.0 ug/l N Mid 25C
Zinc, Soluble <10 ug/| Y  Mid 53F
Phenol Index <0.050 mg/| N Mid 32A
Sulphate as S04 42 mg/l Y Mid 60
Chloride as Ci 35 mgfl Y  Mid 60
Dissclved Solids <200 mgfl N Mid 18
Fluoride as F- 0.24 mofl Y  Mid 20
TOC (Filtered) 23 mg/l Y Md 41

Analyst Comments for 10956761

No Analyst Comment

Accreditation Codes: Y = UKAS Aceradied, N = Not LUKAS Accraditad, M = MCERTS, S # Sub-contracted,

Anatysed at: Bl = STL Bridgend, Cov = STL Covenlry, Mid = STL M
Far Microbioogical determinands 0 or ND=Not Dx i

#S=insuficient sample

Run = STL Runcom.
In volume of sample fliterad. Refating to Legienalia velume analysed 19 Is approximately equivalent to Sml.

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

Report Number: COV/569308/2008 issue 1

Laboratory Number: 10956762 Sample 22 of 22

Sample Source: O Callaghan Moran & Assoc,

Sample Point Description: O Callaghan Moran & Assoc.

Sample Description: BHY 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 ught N Mid 25C
Barium, Soluble 0.0076 mgft Y  Mid 54F
Cadmium, Soluble <0.10 ugfl Y Mid 56
Calcium, Soluble 10 mg/l Y Mid 53F
Chromium, Soluble <10 ugh Y  Mid 53F
Copper, Soluble <10 ught Y Mid baF
Lead, Soluble <10 ugfl Y Mid 53F
Mercury, Soluble 0.78 ug/l Y Mg 56
Molybdenum, Soluble 0.0056 mg/l N  Mid 68
Nickel, Soluble <10 ugll Y Mid 83F
Selenium, Soluble <6.0 ug/l N Mid 25G
Zinc, Soluble <10 ugil Y Mid 53F
Pherol Index <0.050 mg/l N Mid 32A
Sulphate as S04 <11 mgfl Y Mid 60
Chloride as Cl <25 mg/l Y Mid 60
Dissolved Solids <200 mg/l N Mid 18
Fiuoride as F- 0.27 mofl Y Mid 20
TOC (Filtered) 14 mg/l Y Mid 41
Analyst Comments for 10856762: No Analyst Comment

Accreditation Codes: ¥ = UKAS Accredited, N = Mot UKAS Accreditad, M = MCERTS, S = Sub-contracted.

Anaiysad al: 8 = STL Bridgend, Cov = ST, Covenlry, Mid = STL Midlands, Rea = STL Reading, Run = STL Runcori.

For Microbiotogical determinands 0 or ND=Not Datected, For Leglonella ND=Not Datectad In volume of sample filtared. Relafing to Leglonella volums analysed g is approximately equivaient to 1mi,
S=Insufficient sampla

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

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

Mr Crean

O Callaghan Moran & Associates
Granary House

Rutiand Street

Cork Cork

198 December 2008
Test Report: COV/566856/2008

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 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: %‘J& /'é?
Name: 8. Clancy

Title:  Organic Chemistry Manager

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

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

Caventry, Cv4 5GU www. sti-itd.com

,
Cort. Mo 18R
Torcrwige ) Marmprre lybios

Sovam Trent Laboratorias Limbtat

[+
Registered in England & Wales Reglstiation No. 2148934 Regislered Offfice: 2297 Coventry Road, Bimingham 826 1229
1510




Report Summary

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

inctuded 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: ﬂ«: (é? . :
e o Title:  Organic Chemistry Manager

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

Information on the methods of analysis and performance characterisiics are available on request.
Opinions and interpretations expressed herein are cutside 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, reproduce, amend or adapt this repori, its confents or any format in which it is delivered without our prior written agreement. If
you copy, reproduce, amend, or adapt this report in any way without our agreement you wili be liable for any damage or loss to us. In the event of a
dispute the copy of the report held by us shall be the reference copy.

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, Cv4 8GU Tel:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 8575 Page 1 of 11




Certificate of Analysis

Report Number: COV/566856/2008 Issue 1

Laboratory Number: 10940877 Sample 1 of 4

Sample Source: O Callaghan Moran & Associates

Sample Point Description: O Callaghan Moran & Associates

Sample Description; RC-185

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

Test Description Result Units Accreditation Method

Antimony, Scluble 0.00048 mg/l Y MD 56
Arsenic, Saluble 0.0089 mg/l Y MD 56
Barium, Soluble 0.056 mg/l Y MID 54F
Cadmium, Soluble <0.00010 mg/] Y MD 56
Hardness, Calcium as CaCO3 100 mg/| N MDD 53F
Chromium, Soluble <0.030 mg/l Y MD 56
Copper, Soluble 0.025 mg/l Y MID 56
Iron, Soluble 041 mg/l Y MD 56
Lead, Soluble 0.0033 mgfi Y MD 56
Magnesium, Soluble 6.6 mgyl Y MDD 53F
Manganese, Soluble 0.17 mgAl Y MID 53F
Mercury, Soluble <(.00030 mg/| Y MDD 56
Nickel, Soluble 0.0060 mg/l Y MD 56
Potassium, Soluble 60 mgf Y MDD 53F
Sodium, Soluble 100 mgfl Y ™MD 53F
Tin, Soluble <0.016 mgfl N MDD 68
Zinc, Scluble 0.053 mgfl Y MID 56
Sulphate as S04 <0.011 gt Y MID 60
Bicarbonale as CaCO3 710 mg/l N MiD 2
Chloride as Cl 150 mg/l Y MID 60
Sulphide as S 0.14 mg/l Y MID 38A
TPH >C& - C10 <100 ug/| Y MDD 318
TPH >C10 - G20 330 ugh Y MD 318
TPH >C20 - C40 7700 ugh Y MD 318
TPH >C6 - C40, Tetal 8000 g/l Y MID 318
Naphthalene 22 ugl Y MiD N
Acenaphthene 0.68 ugll Y  MID a
Acenaphthylene 0.12 uofl Y MID 331
Fluorene 0.78 ugfl Y MDD 331
Phenanthrene 7.6 ugfl Y MD 331
Anthracene 1.1 ugh Y MID 331
Fluoranthene 56 ugh Y MDD 331
Pyrene 45 ugi Y MDD 331
Benzo(a)anthracene 3.6 ugf Y MDD I
Chrysene 73 ug/l Y MD 331

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 2 of 11




Certificate of Analysis

SEVERN STL
TRENT

Report Number: COV/566856/2008 Issue 1
Laboratory Number; 10940877 Sample 1 of 4
Sample Source: 0O Callaghan Moran & Associates

Sample Point Description: O Callaghan Moran & Associates

Sample Description; RC-168

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

Test Description Result Units Accreditation Method
Benzo(b)fluoranthene 0.51 ug/l Y MID 331
Benzo{k)fluoranthene 0.36 ugh Y MD KRY
Benzo{a)pyrene 0.91 ugh Y MID 331
Dibenz{a,h)anthracene 0.1 ugfl Y MID 331
Benzo(g,h.ijperylene 0.65 ugfl Y MID 33
Indeno(1,2,3-c,d)pyrene 0.70 ugfl Y o MID BRY
PAH, Total 16 ugfl Y MID 33
Benzene <10 ug/l N MID 329
Toluene <10 ug/l N MID 328
Ethylbenzene <10 ug/l N  M™MID 329
mé&p-Xylene <20 ug/! N MID 329
o-Xylene <10 ug/| N MID 329
Analyst Comments for 10940877: No Analyst Commaent

Accradilation Codes: Y = UKAS Accredited, N = Not UKAS Accredited, M = MCERTS, S = Sub-contractad,

Analyscd at: Bri = STL Bridgand, Cov = STL Caventry, Mii = STL Midfands, Rea = STL Reading, Run = 5TL Runcorn.

For Microbiokogical detemminands O or ND=Not Datacted, For Lagionatis ND=Not Dstected in volume of sampla flered. Relating to Lagi
118=Insufficiant sampla

lla voluma analysed 1g Is approxi ly aquivalent to 1mil.

Severn Trent Laboratories Ltd.
STL Business Centre, Tonington Avenue, Goveniry, CV4 9GU Tel: +44 (0)24 7642 1213 Fax:+44 (0)24 T685 6575 page 3 of 11



Certificate of Analysis

Report Number: COV/566856/2008 issue 1
Laboratory Number; 10940878 Sample 2 of 4
Sample Source: O Callaghan Moran & Associates

Sampie Point Description: O Callaghan Moran & Associates

Sample Description: RC-16B

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

Test Description Result Units Accreditation| Method
Antimony, Soluble 0.0023 mg/| Y MID 56
Arsenic, Soluble 0.0059 mg/l Y MID 56
Barium, Soluble 0.12 mg/l Y MD 84F
Cadmium, Soluble 0.00024 mgfl Y MID 56
Hardness, Calcium as CaCO3 210 mg/l N MID 53F
Chromium, Soluble <0.030 mg/l Y MID 56
Copper, Soluble 0.0096 mg/ Y MD 56
Iren, Soluble 0.55 mg/l Y MDD 56
Lead, Soluble 0.00081 mg/l Y MID 56
Magnesium, Soluble 28 mg/l Y MID 53F
Manganese, Soluble 0.070 mg/l Y MID 53F
Mercury, Soluble 0.00074 mg/l Y MDD 56
Nickel, Soluble 0.0039 mgfl Y MD 56
Potassium, Soluble 7.6 mg/l Y MD 53F
Sodium, Soluble 680 mg/ Y MD 53F
Tin, Soluble <0.010 mgfl N MID 68
Zing, Soluble 0.016 mgf Y MDD 56
Sulphate as S04 p.23 o/l Y MID 60
Bicarbonate as CaCO3 350 mg# N MID 2
Chloride as Cl 860 mg/l Y  MD 60
Sulphide as 8 0.011 mgfi Y MD 38A
TPH >C6 - C10 <100 ug/| Y  MiD 318
TPH >C10 - G20 <100 ugl Y ™MD | 318
TPH >C20 - C40 <100 ugil Y MDD 318
TPH >C6 - C40, Total <100 ugfl Y MID 318
Naphthalene 0.11 ugdl Y MDD 33
Acenaphthene <0.010 ugfl Y MID KX
Acenaphthylene 0.016 ugll Y MDD 331
Fluorene 0.021 ugh Y MDD 331
Phenanthrene 0.046 ugfl Y MID 331
Anthracens <0.010 ugll Y MD 331
Flucranthene <0.010 ugh Y MD 331
Pyrene 0.016 ugh Y MID 33
Benzo(a)anthracene 0.01 ugf Y MID 3|
Chrysene <0.010 ugfl Y MID 331

Severn Trent Laboratories Ltd.
STL Business Centre, Torrington Avenue, Coventry, CVd 9GU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 6575 Page 4 of 11




Certificate of Analysis |
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Report Number: COV/566856/2008 Issue 1
Laboratory Number: 10940878 Sample 2 of 4
Sample Source: O Callaghan Moran & Associates
Sample Point Description: O Callaghan Moran & Associates

Sample Description: RC-16B

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

Test Description Result Units Accreditation| Method
Benzo{b)fluoranthene <0.010 ugfl Y MD 331
Benzo{k)fluoranthene <0.010 ugfl Y MID 331
Benzo(a)pyrene <0.010 ugfi Y MID 331
Dibenz(a,h)anthracene <0.010 ugh Y MID an
Benzo(g,h.i)perylene <0.010 ugll Y MID 3
Indeno(1,2,3-¢,d)pyrene <0.010 ug/l Y MID 33
PAH, Total 0.25 ug/l Y MID 33
Benzene <10 ug/l N MID 329
Toluene <10 ug N MDD 329
Ethylbenzene <10 ug/t N MDD 329
m&p-Xylene <20 ug/l N MID 329
o-Xylene <10 ugf N MD 329
Analyst Comments for 10940878: No Analyst Gomment

Accreditation Codes: ¥ = UKAS Accrediled, N = Not UKAS Accredited, M = MCERTS, § = Sub-contracted,

Analysed at: 8l = STL Bridgend, Cav = STL Covanlry, Mid = STL. Midlands, Rea = ST1. Reading. Run = STL Runcorn.

For Microbiological determinands O or ND=Not Delected, For Legionglla ND=Nol Datacted in volums of sample filterad. Relating to Legionslla volumie lysed 1g is { ly equivalent to 1l
WSninsufficient 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 5 of 11
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Certificate of Analysis
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Severn Trent Laboratories Ltd.

Report Number: COV/566856/2008 lssue 1

Laboratory Number: 10940879 Sample 3 of 4

Sample Source: O Callaghan Moran & Associates

Sample Point Description: O Callaghan Moran & Associates

Sample Description: Wi1-8

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 mgft Y MD 56
Arsenic, Soluble <D.0010 magfl Y MID 56
Barium, Soluble 0.015 mg/l Y MID 54F
Cadmium, Scluble 0,00014 mgfl Y MiID 56
Hardness, Calcium as CaCO3 360 mg/t N MDD 83F
Chromium, Soluble <0.030 mgh Y MD 36
Copper, Soluble <0.0070 mg/l Y MID 56
Iron, Soluble 0.045 mgfl Y M™MD 56
Lead, Soluble <0.00050 mgfl Y M 56
Magnesium, Soluble 8.8 mgfl Y MDD 53F
Manganese, Soluble 0.022 mgf! Y MID 53F
Mercury, Soluble <0.00030 mgfl Y MID 56
Nickel, Soluble <0.00050 mgf! Y MD 56
Potassium, Soluble 11 mg# Y MDD 53F
Sodium, Scluble 35 mgAl Y MDD 53F
Tin, Scluble <(.010 mg/l N MDD 68
Zinc, Soluble <0.0050 mgyl Y MDD 56
Suiphate as 504 0.15 gh Y MID 60
Bicarbonate as CaCO3 200 myg/l N  MiD 2
Chloride as Cl 39 mg/l Y  MID 60
Sulphide as 8 <0.010 mgfl Y MID 3J8A
TPH >C6-C10 <100 ugft Y MID 318
TPH >C10 - C20 <100 ugll Y~ MID 318
TPH >C20 - C40 <100 ugfl Y MID 318
TPH >C6 - C40, Total <100 ugfl Y MID 318
Naphthalene 0.054 ugll Y MDD 331
Acenaphthene <0.010 ug/l Y MID 331
Acenaphthylene <0.010 ug/! Y MID 331
Fluorene <0.010 ughl Y MDD N
Phenanthrene 0.017 ughl Y MDD 33
Anthracene <0.010 ug/l Y MID 331
Flugranthene <0.019 ug/l Y MDD 33
Pyrene <D.010 ug/l Y MID 331
Benzo(a)anthracene <0.010 ugfl Y MID 331
Chrysene <0.010 ugfl Y MIb 33

STL Business Centre, Torrington Avenue, Coventry, CV4 8GU Tet:+44 (0)24 7642 1213 Fax:+44 (0)24 7685 6575 page § of 11
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Certificate of Analysis

Report Number: COV/566856/2008 Issue 1
Laboratory Number: 10840879 Sample 3 of 4
Sample Source: O Cailaghan Moran & Associates

Sample Point Description; O Callaghan Moran & Associates

Sampie Description: W1-§

s O 1L

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

Test Description Resulit Units Accreditation Method
Benzo(b)fluoranthene <0.010 ugi Y MDD 331
Benzo(k)flucranthene <0.010 ug/l Y MD 331
Benzo(a)pyrene <0.016 ugil Y MiD 3
Dibenz(a,hjanthracens <0.010 ugf Y MID 331
Benzo(g,h.iperylene <0.010 ugh Y MID 331
Indeno(1,2,3-c.d)pyrene <0.010 ugfl Y MID 331
PAH, Total <0.10 ugfl Y MID 33
Benzene <10 ugfl N MID 320
Toluene <10 ug/l N MID 320
Ethylbenzene <10 ugfl N MID 329
mé&p-Xylene <20 ugfl N MID 329
o-Xylene <10 ug/l N MID 329
Analyst Comments for 10940879; MNe Analyst Comment

Accreditation Codes: Y = UKAS Accredited, N = Not UKAS Accrediled, M = MCERTS, S = Sub-coniracied.
Analysed at: Brl = STL Brdgend, Cov = STL Coventry, Mid = STt Midlends, Rea = STL Reading, Run = STL Runcora,

For Microbiological determinands 0 or ND=Nat D d, For Legionella ND=Net Di In volume of sample fillered. Relaling to Leg| valume ysad 1g Is
USalnsufficient sample

Severn Trent Laboratories Ltd,

ly eguivalent to 1mi,

STL Business Centre, Torrington Avenue, Coventry, CV4 SGU Tel:+44 (0)24 7642 1213 Fax:+44 {0)24 7685 8575 Page 7 of 11
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Certificate of Analysis

STL

Report Number: COV/566856/2008 Issue 1
Laboratory Number: 10940880 Sample 4 of 4
Sample Source: O Callaghan Moran & Associates

Sample Point Description: O Callaghan Moran & Associates

Sample Description: W1i-B

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

Test Description Result Units Accreditation Method
Antimony, Soluble 0.00015 mgfi Y MDD 56
Arsenic, Soluble <0.0010 mgf Y MDD 56
Barium, Soluble 0.018 mgAl Y  MID 54F
Cadmium, Soluble <0.00010 mgdl Y MD 56
Hardness, Calcium as CaCO3 360 mg/ N  MID 83F
Chromium, Soluble <0.030 mgfi Y MD 56
Copper, Soluble <0.0070 mghl Y MID 56
iron, Soluble 0.041 mg/l Y MD 56
Lead, Saluble <0.00050 mg/l Y MD 56
Magnesium, Soluble 84 mgfl Y MD 53F
Manganese, Sojuble <0.010 mgfl Y MID 53F
Mercury, Scluble <0.00030 mg/l Y MD 56
Nickel, Soluble <0.00050 mgAl Y MID 56
Potassium, Soluble 10 mgfl Y MID 53F
Sodium, Soluble 35 mg/l Y MDD 53F
Tin, Soluble <0.010 mgfl N MD 68
Zinc, Soluble <0.0050 mg/l Y MID 56
Sulphate as S04 0.16 all Y MD 60
Bicarbonate as CaCO3 200 mgfl N MID 2
Chloride as Cl 41 mg/l Y MD 60
Sulphide as § <0.010 mg/l Y MD 38A
TPH >C6 -C10 <100 ugfl Y MDD 318
TPH >C10- C20 <100 ugA Y MID 318
TPH =C20 - C40 <100 ugi Y MID 318
TPH >C6 - C40, Total <100 ugi Y MID 318
MNaphthalene 0.081 ugh Y MID 331
Acenaphthens 0.064 ugll Y MDb 331
Acenaphthylens <0.010 ugl Y MD 331
Fluorene 0.051 ugdl Y MD 331
Phenanthrene 0.26 ugh Y MDD 331
Anthracene 0.034 ugf Y MD I
Flucranthene 0.18 ugh Y MD 331
Pyrene 0.27 ugfl Y MID 33
Benzo(a)anthracene 0.15 ug/l Y MDD 33
Chrysene 012 ugfl Y MID 331

Severn Trent Laboratories Ltd.
STL Business Cenire, Torrington Avenue, Coventry, CV4 9GU Tel:+44 (0)24 7642 1212 Fax:+44 (024 7685 6575 Page 8 of 11




Certificate of Analysis | & | SEVERN
; STL

Report Number: COV/566856/2008 Issue 1
Laboratory Number: 10940880 Sample 4 of 4
Sampie Source: O Callaghan Moran & Associates

Sample Point Description; O Callaghan Moran & Associates

Sample Description: wW1-B

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

Test Description Result Units Accreditation Method
Benzo(b)fluaranthene 0.078 ugfl Y MID 331
Benzo(k)fluoranthene 0.056 ugfl Y MID 331
Benzo(a)pyrene 0.13 ugh Y MD 33
Dibenz(a,h)anthracene 0.023 ugfl Y MID 331
Benzo(g,h.i)perylene 6.090 ugfl Y MID 331
indeno(1,2,3-c.d)pyrene 0,16 ugfl Y MD 331
PAH, Total 1.7 uglt Y MDD 3
Benzene <10 ugft N MID 329
Toluene <10 ugy/l N MID 329
Ethylbenzene <10 ug/l N MD 329
mé&p-Xylene <20 ugfl N MDD 329
o-Xylene <10 ug/l N MID 329
Analyst Comments for 10940880: N¢ Analyst Comment

Actraditafion Codas: ¥ = UKAS Accradited, N = Mot UKAS Accradited, M = MCERTS, § = Sub-conltractad.

Analysad at: B = STL Bridgend, Cov = STL Covenlry, Mid = STL Midiands, Res = STt Reedlng Run = STL Runeorn,
For Microbiological determinands O or ND=Not D d, For Legl NO=Not D d in voluma of sample flitered. Relating to Leglonella velume analysed 1g s app y gquivalant o 1ml,
115=Insufficient sample

Name: $S. Clancy Date: 19 December 2008

Signed: (et & i Tittle:  Organic Chemistry Manager

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
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TRE N q STL
ANALYST COMMENTS FOR REPORT COV/566856/2008 Issue 1

Date of Issue: 19 December 2008

Sample No Analyst Comments
10940877
10940878
10940879
10340850

Name: §. Clancy Date: 19 December 2008

Signed: ﬂ“"“‘
% Title:  Organic Chemistry Manager

Page 10 of 11




SEVERN STL ( 2
DETERMINAND COMMENTS FOR REPORT  COV/566856/2008 ISSUE 1

Date of Issue : 19 December 2008

Sample No  [Description | peterminand [t:omn.nu

Name: 8. Clancy Date: 19 December 2003
Signed:
'gne ﬂ“‘ -~ @7 Title:  Organic Chemistry Manager

-
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