Conducted by Geotech Specialists Ltd.

Engineer: Finbarr Gannon & Co. Ltd.

® REPORT NO KC4092
REPORT DATE | Aug 2004 B
REPORTISSUE | Issue 1 &
NO S
NN
REPORT TITLE | Site at Youghal, Co. Cork 4
VOLUME NO and |1 @i@\
NAME R
NO OF PAGES 15 ES
&
S
000@

EPA Export 25-07-2013:13:46:40



anndie.
GEOTECH

GEOTECH SPECIALISTS LIMITED

Carewswood, Castlemartyr, Co. Cork, Ireland
Tel: (021) 4667164 Fax (021) 4667630
Email: geotech@indigo.ie

Youghal,

Co. Cork
. REPORT ON GROUND INVESTIGATION

Interpretative Report No. KC4092
Engineer: Finbarr Gannon & gﬁ‘Ltd
&

O

ST
#39°
RS
Q&
O &
& &
&S
T
Qé .\\Q)
QOQQ’
@(\\6\
&
Client:
Engineer:
Finbarr Gannon & Co. Ltd,
St Patrick's House, SWS Group,
Lower Glanmire Road, Shinagh House,
. Cork Bandon

EPA Export 25-07-2013:13:46:40



CONTENTS

INTRODUCTION

THE SITE AND GEOLOGY
2.1 The Site
2.2 Published Geology

FIELDWORK

3.1 General

3.2  Exploratory Holes

3.3 Instrumentation and Monitoring
3.4  In Situ Testing

LABORATORY TESTING

GROUND CONDITIONS AND GROUNDWATER éoé)"
51 Strata Encountered &
5.2  Groundwater O@ @

s\O

GEOTECHNICAL ENGINEERING ASS ENT

6.1 Proposed Development S
6.2  Foundations & O@“
6.3 Floor Slabs N (’\\

6.4  Excavations and Grouﬁ@g@é\ter
6.5 Infrastructure

O
6.6 Chemical ConS|dergf;%ns for Buried Concrete
CJO

REFERENCES

ENCLOSURES

A EXPLORATORY HOLE RECORDS

B INSTRUMENTATION MONITORING

C GEOTECHNICAL LABORATORY TEST RESULTS
D DRAWINGS

Page

SWS Environmental Services
MEMBER OF

(&) sWS cour

EPA Export 25-07-2013:13:46:40



1 INTRODUCTION

During May 2004, Geotech Specialists Ltd (GSL) were commissioned by Finbarr Gannon & Co.
Ltd (FG), on behalf of SWS Group, to carry out a ground investigation at Youghal, Co. Cork. The

investigation was required to obtain geotechnical information for a proposed material recovery and
sludge drying facility.

The scope of the investigation, which was specified by FG, comprised cable percussion boreholes,
in situ testing and laboratory testing. The investigation was carried out in accordance with the

contract specification and relevant standards (see References). The fieldwork was carried out
between 25" June and 2™ July 2004.

This report presents the factual records of the fieldwork ar\m&laboratory testing together with an
interpretation of the findings with respect to the proposed O@l@‘velopment.

S
<O

QF, <

2 THE SITE AND GEOLCQQV
S
S

21 The Site \0\00
QOQ@Q ‘

The site is situated about 2km north of Youghal in eastern Co. Cork adjacent to the landfill site and
about 0.5km from the tidal estuary of the River Blackwater to the north and east. The site is at Irish
National Grid reference NGR X 096 798, see Site Location Plan in Enclosure C.

At the time of the investigation, the site was a triangular shaped area of land of approximately 1Ha.
The area was heavily overgrown and mostly level with the exception of some spoil heaps around
the site. The entrance area was surfaced with hardcore and used as a storage area for skips. The
area was bounded to the west by the landfill site access road and to the other sides by fields.

2.2 Published Geology

The published geological maps covering the site, GSI Sheet 25 (1995) solid, shows the site to be
underlain by limestone of the Lower Carboniferous Waulsortian Formation.

Aug 2004 Report No KC4092
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3 FIELDWORK

3.1 General

The fieldwork was carried out in general accordance with BS 5930 (1999) and Part 9 of BS 1377
(1990).

The exploratory hole locations were selected by SWS as shown on the Site Plan in Enclosure B.
The locations were set out from local features. The reduced levels were surveyed by GSL relative
to Ordnance Datum (Malin), using information on a temporary benchmark supplied by SWS.

3.2  Exploratory Holes

nd
The exploratory holes are listed in the following table\.* Q@Q\Q
00\0'\
&

SUMMARY OF EXPLORATORY HOLES Q@f@‘

Type Quantity&é}\o Waximum Depth Remarks

S m
Cable Percussion Boring %:oQ\\\ 12.0 BH1 to BH3, BH3R
§

A
The exploratory hole records are presented in Enclosure A and should be read in conjunction with
the Key included therein. The records provide descriptions, in accordance with BS 5930 (1999), of

the materials encountered and details of the samples taken, together with observations made
during boring.

3.3  Instrumentation and Monitoring
The following instruments were installed:

SUMMARY OF INSTRUMENTATION

Type Quantity Remarks
Standpipes 3 Installed in BH1, BH2, BH3R
Aug 2004 Report No KC4092
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The instruments installed in the exploratory holes are shown on the logs and also detailed in

Enclosure B. Records of groundwater monitoring carried out by GSL after the fieldwork period are
also presented in Enclosure B.

3.4 In Situ Testing

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

SUMMARY OF IN SITU TESTING

Type Quantity Remarks
Standard Penetration Tests 26
&
4  LABORATORY TESTING &0
S
Qo ~
&>

On completion of the fieldwork all samples wg\@é;sénsported to the Castlemartyr laboratory of GSL

<
for temporary retention and testing. TI%@Oiéboratory testing was scheduled by GSL with the
KO

approval of FG. PO
‘<O®*

6\0
The geotechnical testing was ga‘ﬁ'ied out in accordance with BS 1377 (1990). The testing is

S

. @ .
summarised below and the results are presented in Enclosure C.

SUMMARY OF GEOTECHNICAL LABORATORY TESTING

Type No. of Tests
Moisture Content Determination 3
Atterberg Limit Determination 3
QOrganic Content 2
pH Level and Sulphate Content of Soils 3
Aug 2004 Report No KC4092
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5 GROUND CONDITIONS AND GROUNDWATER

51 Strata Encountered

Descriptions of the strata encountered are given on the exploratory hole records. The downward
succession for the exploratory holes put down for this investigation is summarised below.

SUMMARY OF GROUND CONDITIONS

Range of
Stratum Encountered Thicknesses Remarks
MADE GROUND: Sandy gravelly clay with builders and household rubbish 0.2-2.3m All boreholes
GLACIAL TILL. Stiff sandy gravelly clay with occasional cobbles upto11.6m | All boreholes
proven
FLUVIO-GLACIAL DEPOSITS: Loose clayey slightly gravelly sand \{\@,\\y 1.8m BH2 only
Ko
SEX
38
&
S S

Made Ground comprising clay fill with b@grs and household rubbish was encountered to a

&
maximum observed depth of 2.3m. DUQ&%&& variability and the limited in-situ testing undertaken, it

is not considered appropriate to assﬁ@@eotechmcal parameters to this material
0

N

A plot of Standard Penetration@fst (SPT) 'N' values against depth for the Glacial Till is presented
in Enclosure D. A suggested design line is shown on the drawing which by being apparently
conservative attempts to reduce the influence of coarse particles, particularly cobbles and boulder
on the SPT results where high blow counts can result from encountering such coarse material.
Experience has shown that an over-estimation of the true in-situ density of the material can result
otherwise. Using this line and correlations proposed by Stroud and Butler (1975), an undrained
shear strength of the order 75kN/m? is calculated at 1 to 2m, increasing to about 100kN/m? at 4m.
Using similar correlations by Stroud and Butler, a coefficient of volume compressibility of the order
0.13m%MN is calculated at 1-2m, decreasing to 0.1m%MN at 4m. Laboratory tests available to
date show the material to be of low to .intermediate plasticity (plastic index 15 to 25%) with a
moisture content of 26 to 31%. A bulk density of the order 2Mg/m® is considered appropriate.

Due to the limited extent of the granular Fluvio-Glacial deposits and the possible disturbance by

groundwater entry on the SPT results, it is not considered appropriate to assign geotechnical
parameters to this strata.

Aug 2004 Report No KC4092
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5.2  Groundwater

Groundwater entries were noted only within BH1 and BH2 during drilling at depths of 6.0m and

4.1m, rising to 4.8m and 1.5m respectively over a 20 minute observation period. These
observations do not necessarily indicate equilibrium conditions.

The results of monitoring of the standpipes after completion of the fieldwork gave standing
groundwater levels of 1.89 to 7.77m below ground level. It is considered likely that the
groundwater probably flows in a northerly direction given the groundwater levels. 1t will be
appreciated that seasonal and possibly tidal fluctuations in groundwater level may occur. Other
effects such as investigation and constructional excavation may also change groundwater levels.

&
N
&
6 GEOTECHNICAL ENGINEERING ASSESSI\QE%\ﬁ
S

6.1  Proposed Development S

N
& 3

. 3
No details of the proposed develoghg were provided, however light to moderate loads are
O

o

anticipated. &°
&
s
6.2 Foundations

The boreholes encountered a variable thickness of Made Ground over the site overlying stiff Glacial

Till occasionally interbedded with granular Fluvio-Glacial deposits. Groundwater levels of between
1m and 5m below ground level are anticipated.

Given the loads anticipated shallow foundations placed within the Glacial Till, that is below any Made

Ground and upper soft layers, will probably be acceptable. Recommended bearing values are given
in the following table:

Aug 2004 Report No KC4092
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Foundation Presumed beafing value (kN/m2) for foundations of various

Depth Below | widths in stiff glacial clay assuming a maximum of 25mm long
Present GL term settlement:

1m wide 2m wide 4m wide
1m 200 100 75
2m 220 135 80
3m 240 170 85

Should higher working loads be required, it may be necessary to resort to a piled foundation. It should
be appreciated that the load bearing characteristics of piles are very dependent on the type of pile,
method of installation and construction, and workmanship \a}xpd as such it is recommended that
detailed discussions be held with suitably experienced pilig@ contractors prior to finalising design. In
any event positive assurances should be sought fr dﬁﬁg\piling contractor in respect of performance
of their proprietary system. In choosing a pilingQ:rQLefeﬁod the presence of loose granular soils, a high
water table and the likely obstructions fou;&&o@%th the Made Ground and natural soils would have to

be considered. NEN
L
R
6\0
6.3  Floor Slabs S

&

Due to the thickness and compressible nature of the Made Ground, it is recommended that if
practical, all fill material should be removed from site prior to construction where appropriate.
Ground levels may then need to be raised by importing clean granular fill. Alternatively, if the fill

material is left in place, it will be necessary to utilise a suspended floor slab depending on
loadings.

it may be necessary to vent the floor to prevent the build-up of potentially harmful gas (especially
methane and carbon dioxide) which may be generated from decomposing organic material within
the underlying Made Ground. Standpipes within the fill should be monitored for gas to confirm or
otherwise this requirement.

Aug 2004 Report No KC4092
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6.4 Excavations and Groundwater -

Any excavations required within the strata observed should be easily accomplished using
conventional back-acting hydraulic plant. However excavations may require support even at

shallow depths. Any excavation requiring man entry should be fully supported or cut back to a safe
slope in accordance with normal safe site practice.

As groundwater was encountered at relatively shallow depths, it is possible that groundwater may
be encountered, especially if granular pockets are encountered within the Glacial Till. Groundwater
levels may rise to depths of possibly 1-2m in places, and localised pockets of groundwater may
occur within Made Ground. Generally, excavations within the Glacial Till should be easily
controlled by pumping from internal filtered sumps. Any excavations into gravel are expected to
encounter strong groundwater inflow which will require extensive dewatering.

&
6.5 Infrastructure &\

o
Any access roads, car parks or other areas of @tandmg may only be constructed on the Made
Ground after first removing at least the togéBQQGmm of Made Ground and replacing by granular fill
underlain by a geotextile membrane qﬁ%ﬂ‘fﬂerram or similar) to prevent mixing of the granular
material with the underlying soft ma’f@ﬁ@l Placing layers of geogrid within the granular material can
reduce the total thickness of roag\‘constructlon required. For design, a CBR of not exceeding 1%
should be used where foundlﬁg on the Made Ground. Higher CBRs may be possible where any

road, hardstanding etc is located on natural soils. In-situ CBR tests should be carried out to
confirm the CBR values.

Any underground services should incorporate some flexibility in order to tolerate further settlement
of the Made Ground which may occur.

6.6 Chemical Considerations for Buried Concrete

The results of three tests for sulphate concentration and pH levels on selected soil samples show
sulphate concentrations of between 0.06 and 0.12 grams per litre (as SO;) and pH values of
between 7.7 and 8.0. These test results indicate a Design Sulphate Class 1 (DS-1) and Aggressive
Chemical Environment for Concrete Class 1 (ACEC-1) (BRE Special Digest 1). No special
precautions are therefore recommended with regards to concrete design. Due to the possibility of
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saline groundwater, it is recommended that any reinforcement in concrete is protected from
chloride corrosion by covering with at least 30mm of good quality concrete.

Prepared By A. Garne B.Sc., M.Sc., F.G.S.

Reviewed By M.N. Harris B.Sc., M.Sc., DIC, FGS, MICE, C Eng.

Approved for Issue By
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y . =
Key to Exploratory Hole Records pLtelsiey

SAMPLES

Undisturbed

U Driven tube sample

™ Pushed thin wall tube sample nominally 100 mm diameter and full recovery unless otherwise stated

P Pushed piston sample

L Liner sample (from Windowless or similar sampler), full recovery unless otherwise stated

CBR CBR mould sample

BLK Block sample

cs Core sample (from rotary core) taken for laboratory testing

Disturbed

D Small sample

B Bulk sample

Other

w Water sample

G Gas sample
Environmental chemistry samples {in more than one container where appropriate)

ES Soil sample

EW Water sample

TESTS

SPTSorSPTC Standard Penetration Test, open shoe (S) or salid cone (C) \)o?f
The Standard Penetration Test Is defined in BS 1377 : Part Q%?QSO). The incremental blow counts are given in the
Field Records column; sach increment is 756 mm unless d otherwise and any penetration under self weight in mm
(SW) is noted. Where the full 300 mm test drive i igved the total number of blows for the test drive is presented as
N = xx in the Test column. Where the test drive \% each 50 (either in total or for a single increment) the total blow
count beyond the seating drive is given (with @é = prefix).

v In situ vane test, peak (p) and remouldedXr *

HV Hand vane test, peak (p) and remou

PP Pocket penetrometer test, strengtl

KFH, KRH, KPI Variable head permeability tes}{%(kli{% falling head test, KRH = rising head test, KPI = packer test), permeability value
Test results provided in Fisld Ré?ords column

\.
DRILLING RECORDS &
N

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

TCR Total Core Recovery, %

SCR Solid Core Recovery, %

RQD Rock Quality Designation, %

If

Fracture spacing, mm. Minimum, typical and maximum spacings are presented. The term
non-intact (NI) is used where the core is fragmented.

Flush returns, estimated percentage with colour where relevant, are given in the Records column

CRF Cors recovered {length in m) in the following run
AZCL Assessed zone of core loss
** Drilling Foreman's Strata Description
GROUNDWATER
A Groundwater strike
\4 Groundwater level after standing period
INSTALLATION
Standpipe/ Details of standpipe/piezometer installations are given on the Record. Legend column shows installed instrument
plezometer depths including slotted pipe section or tip depth, response zone filter matetial type and layers of backiill.
The types of instrument installed is indicated by a code in the Legend column at the depth of the response zone:
SP Standpipe
SPIE Standpipe piszomster
PPIE Pneumatic plezometer
EPIE Electronic piezometer
Notes: Project Youghal
Pralant Nn. KCa092 Kev
Carrled outfor  Finbarr Gannon & Company Sheet 1
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- -
o KeY 1o Exploratory Hole Records =

INSTALLATION A legend describing the installation is shown in the rightmest column. Legends additional to BS5930 are used to

LEGENDS describe the backfill materials as indicated below.
Concrete Grout Bentonite Sand Gravel
b ".?.' :‘ *o ) . g O000000
“?‘f " 0000 o,
". ".a..n.; o OOODOOO
L0t 0 o
NOTES
i Strata legends are in accordance with BS 5330 (1999).
2 Water level observations of discernible events during the advancing of the exploratory hole are given at the foot of the

log and in the Legend column. The term "none observed" is used where no discrete entries are identified although this
doss not necessarily indicate that the hole has not been advanced below groundwater level. Under certain conditions
groundwater cannot be observed, for instance, drilling with water flush or overwater, or boring at a rate much faster
than water can make its way into the barehole (ref BS5930 : 1999, Clause 47.2.7). In addition, where appropriate, water

levels in the hole at the time of recovering individual samples or carrying out in situ tests and at shift changes are given
‘ in the Records column.

3 Evidence of the occurrence of very coarse particles (cobbles and boulders) is presented on the logs, however, because

of their size in relation to the exploratory hole these records may not be fully representative of their size and frequency
In the ground mass.

&.
D
4 The horehole logs present the results of Standard Penstration-¥ests recorded in the fisld without correction or
interpretation. However, in certain ground conditions (eg higﬁ ydraulic head or where very coarse particles are
present) some judgement may be necessary in cor@?&m@ whether the results are representative of in situ mass
conditions. & <
G , .
5 The declination of bedding and joints is giv&&%‘%respect to the normal to the core axis. Thus in a vertical borehole this
will be the dip. RO
X Qé\
6 The assessment of SCR, RQD angﬁ\oﬁ\re Spacing excludes artificial fractures
NSO
REFERENCES & \gx\o’
N

BS 1377 : 1990 : British Standard Methods of test f@:cs’oils for civil engineering purposes. British Standards Institution
BS 5930 : 1999 : Code of Practice for site invesojp"ations. British Standards Institution

N
C)O
v Noieﬁ: :
Project Youghal
Pmlact Na. KC4082 Kev
Carrisd outfor  Finbarr Gannon & Company Sheet 2
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.Borehole Log

- -
GEQOTECH

Drilled 4G Start Equipment, Methods and Remarks Depth from o Diameter Casing Depth | Ground Level Datum?
01/07/2004 ] Cable Percussion 200mm diameter from 0.00m - 1.36m. 0.00m 1.36m 200mm CoordInates .
Logged AJ End Natlonal Grid -
Checked AG 01/07/2004
Samples and Tests Strata
Date Time Depth, Level! Backfill/
Depth Type & No Records Casing  Water Description (Thickness) Legend instruments]
- MADE GROUND: CLAY fifl with household ; i
o and builders rubbish. 0.20 gl
T 0.50-1.00 B 1 Stiff orange brown motiled brown 7] ° . 7]
- slightly sandy slightly gravelly GLAY -1 L.
- (GLACIAL TILL}. ] (1.16) ._p ‘4
B a 5= 4
F—  1.00-1.45 SPTC N=38 (4,3/3,5,25,25) — B
B 01/07/2004 ] P
[~ » ] - |
T e e A I -] 1.38
- EXPLORATORY HOLE ENDS AT 1.36 m -
- & .
- & .
- o —
B &\\ @ i
- > m
. & O ]
- G ]
- RN .
- Q& ]
= O S R
[ N & -
B g > i
- ' .
- & S i
- Qé \\\\ _
- RN Ny
- O ]
- . .
- <\\ -
— & .
L QO E
Dapth Type & No Records CE:::Q ‘},I:::,
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to (m} Depths (m)  Time Tools used
(m) (m) 1.30 - Obst al 1.3m. Relocaled 2m to BH3R. 1.30-1.36 60 mins
None observed (see Key Sheet)
Notes: Far explanation of symbals and t
fbbrlev_ialionls seesll(a;; shetit. l:ﬁll depths and I:Edulfed Projec Voughal Barehole
evels in metres. Stratum thickness given in brackets .
in depth calumn, Project No. KC4092 B H3
Garried out for  Flnbarr Gannon & Co. Ltd. Sh 1 of 1
Scale 1:50 (¢} MESG 298 v1.1517/08/2004 09:18:42 eetto
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.Borehole Log

- -
GEOTECH

brilled  JC Start Equipment, Methods and Remarks Depth from  to  Diameter Casing Depth | Ground Level Datum?
L 3 Al 29/06/2004 | Cable Percussion 200mm diameter from 0.00m - 9.88m. 0.00m 9.88m  200mm 50m Coordinates .
cage End National Grid .
Checked AG 30/06/2004
Samples and Tests Strata
Date Time . Depth, Leve! BackfIll/
Depth Type & N D pth,
P ype o Records Gasing Water escription (Thickness) Legend Instr
B MADE GROUND: Black sandy gravelly GLAY - 1%
N with cloth, wire, plastic, glass and ]
- paper debris. i ) /
—  0.50-1.00 B1 - . /
—  1.00-1.45 P N=11 (3,2/2,3,3,3 ] /
N SPTGC (3,2/2,3,3,3) ] 51T o
- 7 (2.30) 1 P =
- . [ 30 .
- 1.50-2.00 B2 ] W o
B ] o
B ] o o
- . o [0
[ 2.002.45 PTG Netf (228,332 | 1.50 — °
n ] b
[~ ] 2.30 AN °
B Firm to stitf orange brown very sandy E I OD—OC
2.50-8.00 B3 GLAY (GLAGIAL TILL). ] PR Y
- . .. o — o
C . EEPR R =
—  3.00-3.45 SPTC N=23 (3,314,6,7,6) .00 —] —A oF ©
- ] 7)Y o B
n ] L dpEp
N & ] . o1 g
R  — o
[ é\o ] . SH
- n — * - o o
B ] N - o P d
—  4.00-4.45 SPTC Ne8 (2,31,2,2.3) 4.00 150 4.00 e PL o
[~ 4.00-4.50 B4 Loose arange brown cl E . bl lo
N gravelly SAND. Gray, ular to 7] ° 19
- 20/0c/2004 rounded fine to 3 vio- GLACIAL) ] o 1°
B : o]
\ i .
- i oo
B é} (\é‘ . (1.80) g o
—  5.00-5.45 SPTC N=9 (1,2/2,3,2,2) 5.00 210 —1
- 5.00-5.50 B5 09 . —
B NS\ 1 P
" <<0* \\«\ ’
_ Q,O ’
- 5\ ]
- N— - 5.80
- gﬁ\ Stiff to very stiff brown mottled grey —
—  6.00-6.50 86 N brown slightly sandy to sandy slightly -] 0,0
- O gravelly CLAY (GLACIAL TILL). ] K o4 o
- ]l - .7 40 oo
- 6.50-6.95 SPTC N=24 (5,516.,5,7.5) 6.00 - s L
| ! - —| |0 OC
B - e “|log 0O
s i o]
. — — * 11°9°4
L= o
- ] . T 40 o
- ] 2 91 o0
[~ - LT o 0 d
N - 7] [« _|lo o
- 7.50-8.00 B7 i a ~10pg O
- - T o] o 0 o
- 4w =] p°°
—  8.00-8.45 SPTC N=29 (4,5/5,7,8,9) 7.50 — ‘o ° o O
B n LT |0 0
B 5 . o o
B 1 Sl 0pn 0
r—4
- 7] ° . "1 ]0% d
- 1 o]
B N . o
- ] - | © o
_ ] s o 9 o0
- ] LT 00 9 d
|—  9.00-9.50 B8 — . o
| - — — |0 o O
R | o _'_"_ OO 0 9
| -] " o
= - . 0O 0
- 9.50-9.95 SPTGC N-64 (5,6/6,8,25,25) | 7.50 - — 4| o0°
= - - Q O d
- 30/06/2004 N = N
- L n I L ||0~0O
EXPLORATORY HOLE ENDS AT 9.88 m -
Date Time
Depth Type & No Records Casing  Water
Groundwater Entries Depth Related Aemarks * Chiselling
No. Struck Post strike behaviour Depth sealed From to(m) Depths (m) Time Toals used
(m) {m} 0.80 }gg 1?; mins
i . 1.50 -1. mins
1 4.10 Rose to 1.50 m after 20 minutes. 080 088 60 mine
Notes: For explanatian of symbals and B t
[ahbrlewatlon‘s seesli(e\{ she?:t, 'f.ll depths and l:eduli:ed rolec Voughal Borehole
gvels In metres. ratum thickness glven in brackels
in depth column. Project No. KC4092 B H 2
Carried out for ~ Finbarr Gannon & Co. Ltd. Sheet 1 of 1
Scale 1:50 {c) MESG 298 v1.1517/08/2004 08:18:21 ee o}
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GEOCTECH
.Borehole Log —

Drilled  JG Start Equipment, Methods and Remarks Depth from to Biametar Casing Depth | Ground Level Datum?

e 25/06/2004 § Cable Parcussion 200mm diameter from 0.00m - 12.00m. 0.00m  12.00m 200mm 10.50m Coordinates -
Logged AlJ End Natianal Grid -
Checked AG 25/06/2004

Samples and Tests Strata
Date Time Depth, Lavel Backtlll/
i} T '
epth ype & No Records Casing  Water Description (Thickness) | "™ lnstruments
- MADE GROUND: Firm CLAY with some fill B .
N material (household and builders . (0.40} / _
B rubbish). 0.40 / ’
|- 0.50-1.00 B1 A | = — .
- Stiff brown mottled orange brown - @~
I~ slightly sandy slightly gravelly GLAY. ] T 7 / . /
N Gravel is angular to rounded fine to - - — /
—  1.00-1.45 SPT S N=20 (3,3/4,5,8,5) 1.00 medium (GLAGIAL TiLL). — ‘s Y6
B 1.00-1.45 D2 . L= A |
| ] g ol d
n ] . & llo°
— 1.50-2.00 B3 _ S 1. [C
B - e ol—) d
- - — — oo
- A L 9 1o —io
B ] L 4 e H
l—  2.00-2.45 SPT S N=27 (5,5/6,7,7,7) 1.50 —] .\ — )
- 2.00-2.45 D4 ] = =l o H
- i o o
. - i
B 7 . 1o d
= ] it~ |09 Jo
- .50-3.00 B - : L]
- 2.50-3. 5 . . 9 |o J—O
O ] e
- — » —O
- - —; [0 NN
—  3.00-3.45 8PTS N=26 (3,6/5,7.6.8) 3.00 — o, 21| H°
- 3.00-3.45 Ds i - o
B 4 68y - ° | |o+o
B i . T 400
- B . (|
- 8.50-3.95 u7 65 blows No recovery og,. - ol ISP OO
- 3.50-4.00 B8 R\S s .« lloH
N & . - | =e
N S\Q _ MR O P g
. le) o
—  4.00-4.45 SPTS N=26 (4,5/6,6,7,7) 3.80 . —] - -
= 4.00-4.45 D9 \A‘\ r§\ 1 — —) ot
- (OIS . 2 o9
L ﬁ \O i L o
- S Q,.é‘ . e 19 o
~  4.505.00 B 10 Q \&\ . e Ay o
) X 2 g
N (\Q '\ . . '!O ‘:O
N O & ] = ek
= ENY & 1 . ©a b .
—  5.00-5.45 SPT S N=29 (7,8/8,7,6,8) 450 & & —] = ] F i )
- 5.00-5.45 D1 KO ] . A
- RN - .
- N § 7] e e}
N R N o, “~ 1 ||O=P g
- << Q\\ . = i (o}
N Y - - | PP
- 6\ ] . p' q (O d
- &‘\ . S ] g
— 6.00-6.50 B 12 - 6.00 P {
- QO(\ Very stiff brown mottled grey brown - — =1 0 d
N slightly sandy slightly gravelly to 7 o, “ 190
= gravelly CLAY. Gravel is angular to ] D o [Jo
|- 6.50-6.95 SPT § N=31 (5,2/7.8,7,9) 5.00 rounded fine to coarse (GLAGIAL TILL). — F— ~—~1° OC
- 6.50-6.95 D13 - 2 %0
_ i = A o
- ] Ll || O
‘ E —] o & | |0 nc
- -} 2 -
N . L /sf
_ N LN Cod
- 7.50-8.00 B 14 -1 B -l
: : o —; /
—  8.00-8.45 SPTS N=34 (4,6/6,8,10,10) 7.50 -] - | PG5 o
| | LI 9i0° 0 o
[ _ = 4| 0 o
- - O o
| ] hd — o O
- . o ~ 0 O ¢
N - "—.' 4 io o
[~ I . o] o}
o — o]
[ ] R o]
[ . = 11°c°#
B N =l
a
N n e o O
B ’ o il 0 0o
- 8.50-10.00 B15 u = 312 ©
N ] . 0g0
- - = T4 |0,9 0
— -1 F-=J O D
| ] .3~ 1o
_________________ - r\OO
Dat Ti
Depth Type & No Records Caglﬁg Wa“::r
Groundwater Entries Depth Related Remarks * Chiselling
No. Struck Post strike behaviour Depth sealed From 1o (m) Depths (m)  Time Tools used
(m} m
1 6.00 Rose to 4.80 m after 20 minutes. -
Notes: For explanation of symbols and P t
Iabbrlevialiuns seeskey she%!. kAll depths and gedulfad rolec Youghal Borehole
evels in metres. Stratum thickness given in brackets
in depth column. Project No. I:IC:’GM % Co. Lt BH1
Carried out for nbarr Gannon 0. Ltd.
Scale 1:50 (6} MESG 268 V1. 151710812004 09:17:45 @ Sheet 1 of 2
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: gesreen
.Borehole Log =

Drilled  JG Start Equipment, Methods and Remarks Depth from to Diameter Casing Depth | Ground Level Datum?
25/06/2004 Cable Percussion 200mm diameter from 0.00m - 12.00m. 0.00m 12.60m  200mm 10.50m Coordinates -
Logged AJ End National Grid -
Checked AG 25/06/2004
Samples and Tests Strata
Date Time Depth, Leve! Backfill/
Depth Type & N D pth,
P ype ° Records Casing Water escription (Thickness) Legsnd instruments]
- oo e N=37(5,5/7.8,1012) | 9.50 Very stiff brown mottled grey brawn R — <03 0,2
[~ slightly sandy slightly gravelly to 7 °. " 1|70 00
— gravelly CLAY. Gravel is angular to N » 0 o
- rounded fine to coarse (GLACIAL TILL). -] — ] 00 oo
N ] B q
- . .= 40 o
i~ ] = . ||®00°
— 11.00-11.50 817 . o, @ |%°9
L ] — 4l
. 7 e 0%0
. i P 9 0 0 (s
. ] 2 4 10 e}
11.50-11.95 SPTS N=34 (7,7/6,8,10,10) 10.50 1 LT o o
B i A o
- . —| o 0 g
B 25/08/2004 ] o . ~ o o)
B 10.50 dry E 410 o
e —J12.00 - o0
- EXPLORATORY HOLE ENDS AT 12.00 m —
n & .
B K\é\ ]
- %o\ ]
- ST -
- S .
: e ]
- S ]
n ¢ ]
| ?@Qé ]
— Ee =
- NEY ]
- SEL ]
n R .
I~ s\(’ .
K ééf'o .
n & -
- @ N
Date T 1
Depth Type & No Records Ca:I:g Wa"tl:r
Groundwater Entries Depth Related Remarks * Chliselling
No. Struck Post strike bebaviour Depth sealed) From to (m) Depths (m)  Time Tools used
(m) (m
Notes: For explanation of symbals and P
'abbrleviations see key sheet.l:xll depths and l;eduled roject Youghal Borehole
levels in metres. Stratum thickness given in brackels
in depth calumn. Project No. KC4092 L B H 1
Carried out for ~ Finbarr Gannon & Co. Lid.
Scale 1:50 {c) MESG 208 V1.1517/0812004 09:17:48 @ Sheet2 of 2
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o | g&reeh
| ‘Borehole Log =

Dritled 4G Start Equipment, Methods and Remarks . Depth from  to Diameter Casing Depth | Ground Level Datum?
L a A 01/07/2004 | Cable Percussion 200mm diameter from 0.00m - 11.16m. 0.00m 11.16m  200mm 8.00m Coordinates .
oage End National Grid -
Checked AG 02/07/2004
Samples and Tests Strata
Depth Type & No Record Date  Time Descrinti Depth, Level Backfill
P eeorcs Casing  Water escription {Thickness) Legend Instruments]
B MADE GROUND: CLAY fill. - /
- - - 0.20 4 _
B Stiif brown mottled reddish brown B — - / /
- 0.50-1.00 B1 slightly sandy CLAY (GLAGIAL TILL). ] - J / i /
—  1.00-1.45 SPT He17 (3,314,445 . . - 7l
n S 7@ 4,4,5) 1.00 ] = | 0O{_lO
N 7 B =% i
- 7] | 7 | S
- 7 e ] lo M
— 1.8¢-2.00 B2 . b — L 1Q
[~ - - . O 4
- . L~ 70
B ] @3y . | 9P J
—  2.00-2.45 SPT S N=17 (3,4/4,5,4,4) 1.50 — L%
- 2.00-2.45 D3 - — Hlo4°
R ] I (Y
B ] - 03 q
- 2.50-3.00 B4 ] — 4 oo
- - N .| O o
N N e~ — o4 d
- - — 1loHe
—  3.00-3.45 SPT S N=15 (3,3/4,3,4,4) 2.80 - .. O
- 3.00-3.45 D5 ] = = | d
- N e
N . .7 e
|- 3.50-3.95 Us 60 blows No recovery 3.00 - - Ll 3.50 = —| |01 J
- 3.50-4.00 B7 Stiff grey brown mottled orange slightly, >~ - = — o —°
N sandy slightly gravelly GLAY (GLACJ{@‘ T o, 7| 10
n TILL). > _ . e d
—  4.00-4, N=: ,314,5,6, . . —] b= | 1o _lo
—  400-4.45 $PTS 20 (334,565 | 3.70 W) . — — 10
B oﬁ <O ] ST T Oq— 9
1 s 10
- &S . = | o
- 4.50-5.00 B8 \Q 0\\ ] " -~ o]
- S X ERi=E
N Q3 X N - oo
O S ] i B ey o
- X N - = 9 —
—  5.00-5.45 SPTS N=28 (5,6/6,7,8,8) 4.50 D — .7 1|90
- 5.00-5.45 Do (\é? O 4 R oHe
- RS . — = 2 e
- <<0 %\\ ] e | 0P d
B QQ - .o 1|90
I~ (@) - T T d O (—0
- 01/a7/2004 &ho ] 5 11e :Do
- 5.80 sy b . O —
— 6.00-6.50 B 10 — —_ ] ©
= O: . a r=4 O—
N CJ e g
R 7] . O
B ] l— —| oo
— 6.50-6.95 SPT S N=28 (5,6/6,7,8,7) 6.00 - ‘e 91011 o
- 6.50-6.95 D 11 ;. . 1l He
B N e o
B a a = [=/
o 1 e
[ s . ° [ )
N N . T 410 d
p— —5 =~ —
n 1 e | 5 41,930
N 7 e °
B ] o
P
: _ a s “llo _OC
B ] oo o[ o
—  B.00-8.50 B 12 ] — —) o/ d
- — =l 1O
- a B i I (o N
B ] . o
- . L = || P—.0c
- 8.50-8.95 SPT S N=23 (4,4/5,5,7,6) 8.00 . ° . 4%
[~ - . O —0
L ] L= ~—| [O 1 o
N A -5 4 o
| = ]
L — T L0
= i hd — o
N n a = O _OC
- ] == Jelp
- 9.50-10.00 B 13 B I —| {219
- ] - a —{Q
] = O
B 7] T 4 o
B - + | | O.g
D Tme | — T T T T — 7] - — -1 ]
Depth Type & No Records Ca:::g W:I‘:r
Groundwater Entrles Depth Related Remarks * Chiselling
No. Struck Post sirike behaviour Depth sealed Fram  to (m) Depths (m}  Time Tools used
(m) {m} 1.60-1.72 30 mins
None abserved (see Key Sheet)
Notes: For explanation of symbols and [ t Y. hal
]abhrlevialionspseesl;eyl she?‘l. If\ll depths and gedu’fe’d rolec eugha Borehole
evels in metres. Stratum thickness given in brackets
in depth column. Z""Tc; Nu; . I:IC:DBZ R & Co. Ltd BH3R
arried out for nbarr Gannan Q. .
Scale 1:50 (¢) MESG 288 v1.1517/08/2004 09:19:02 @ Sheet 1 of 2
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Borehole Log

e - -
GEQOTECH

Wll11]1|1||J|1|||||||1111

Drilled  JC Start Equipment, Methods and Remarks Depth from {0 Diameter Casing Depth | Ground Level Datum?
01/07/2004 Cable Percussion 200mm diameter Irom 0.00m - 11.16m, 0.00m 11.16m  200mm 8.60m Coordinates -
Logged AJ End Natlonal Grid -
Checked AG 02/07/2004
Samples and Tests Strata
Date Time Depth, Level Back{lly
Depth T &N b i N
1 Ype o Records Gasing Water escription (Thickness) Legend
10.00-10.45 SPTS N=27 (3,5/6.7,6,8) 8.00 Stiff grey brown mattled orange slightly T — —| |2
sandy slightly gravelly CLAY (GLACIAL n o, Z110 OO
TILL). a « |0
- = O
] [ Be]
~ g
1 Rl (o] O
] L e O O
02/07/2004 ] " = | ol d
B.00 _ 2 4 ln o]
-------------------------------------------------- -J11.18
EXPLORATORY HOLE ENDS AT 11.16 m .
n SP
N K ]
B ‘Q\é\ .
- & i
- NS -
n S ]
. &b :
- Q& éy\ ]
B & é\\ ]
= é‘}}${\ N
— e -
- NE) ]
- L ]
N R -]
_ (@) .
- s ]
B &“\ ]
» & ]
- @) ]
Date Time 7
Depth Type & No Records Casing Water
Groundwater Entries Depth Related Remarks * Chlselling
No. Struck Post strike behaviour Depth sealed From to {m) Depths (m}  Time Tools used
(m) (m} 11.10 -11.16 60 mins
None observed (see Key Sheet)
Notes: For explanation of symbols and P t Youghal
]exhhl'le\(ialionls seeslt(e% sheﬁ]@. ':XII depths and éadu‘fetd rojec ougha Borehole
avels in melres. Stratum thickness given in brackets -
in depth column. Project No. ‘ ::::0926 & Co. Ltd B H3 R
Cartied out for nbarr Gannan Q. .
Scale 1:50 (c) MESG 208 v1.1517/08/2004 09:19:05 @ Sheet 2 of 2
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GEOTECH
%

ENCLOSURE B @}&9'
INSTRUMENTATI
U TION yg«ﬁomue

A
#5°
& &
RN
PR\
. | S
Installation Details . \(\%\\0 B1
RS
Groundwater Monitoring QZOQ\\* B2
S
S
S
Aug 2004 ' ‘ Report No KG4092
Issue 1 Enclosure B
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- -
Groundwater Installation Details GEOTECH

< [=4
o g o g g
S 5 = | g| ¢ g 3
= [ E | .E| g g g
S 7 = gz | F.. 8 S g Remarks
o = : -E_ |5 _9 E E « E o Q
P __‘E =] Fy £ Q S ~ o~ E’% %
< g 2 ©S |RE| ag | 8¢ | 5B 8
? | 2| & | @ |28| %88 |88 |38 ¢
BH2 SP 30 Jun 2004 5.00 50 1.00 5.00|Open Lockable top
cover
BH1 SP 28 Jul 2004 7.00 50 1.00 7.00{Open Lockable top
cover
BH3R SP 02 Jul 2004 11.16 50 1.00 11.16{Open Lockable top
cover
&
&
S
S
QO
Gg"? K
S
NS
L&
W@
&
KO
<<O\ \\q
OOQ\\
S\
o
S
Notes ‘T\’(‘p;e: Sﬁ-éfaﬁdpl;::e, SPIE -‘-Stan‘dpl‘pe — Prolsct: — Flgure
Plezomater, HPIE - Hydraulic Piezometer, PPIE -
Pneumatic Piezometer, EPIE - Vibrating Wire Project No. KC4092 B1
. Plezomater, PWEL - Pumping Well Carrled out for Finbarr Gannon & Co. Lid. .

Sheet 1 of 1
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Groundwater Monitoring

- -
GEOTECH

Reading
Hole No. '"s¥;p'ge"‘ T(',’;Bbé‘l’_t)h Date Time | WaterLevel| Head (m Comments
(hhmmss) (mBGL) above Tip)

BH1 SP 7.00] 08 Jul 2004 61000 1.89 5.12

BH2 SP 5.00] 09 Jul 2004 161000 3.59 1.41

BH3R SP 11.16] 09 Jul 2004 161000 7.77 3.40

Q&
&
&
SES
K&
F58
&
AN
L&
WO &
N
KO
S
EC
R
S\O
#
2
Notes: Type: SP - Standpipe, SPIE - Standpips Project Youghal Sheet
Plezometer, HPIE - Hydraullec Plezometer, PPIE -
Pneumatic Plezameter, EPIE - Vibrating Wire Project No. KC4002
Plezometar, PWEL - Pumping Well Carrled out for Finbarr Gannon & Co. Ltd.
Shest 10f 1
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_ainedie.
® GEOTECH
e

ENCLOSURE C &>

XX
GEOTECHNICAL LABORATOF%@ES% RESULTS
<
S@
Key to Geotechnical Laboratory Reggﬁ@@ Key
PR
Table of Index Properties QO\;Q\Q c2
O
\6\0
&
QO
Aug 2004 — - Report No KC4092
lssue 1 Enclosure C
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. y - -
° Key to Geotechnical Laboratory Results GEOTECH

U Undisturbed Sample
P Piston Sample
TWS Thin Wall Sample
B Bulk Sample - Disturbed
D Jar Sample - Disturbed
w Water Sample
pH Acidity/Alkalinity Index
SO % - Total Sulphate Content (acid soluble)
SO; g/ltr - Water Soluble Sulphate (Water or 2:1 Aqueous Soil
Extract)
+ Calcareous Reaction
Cl Chloride Content
Iy Plasticity Index
<425 % of material in sample passing 425 micron sieve
wL Liquid Limit
Wp Plastic Limit
w Water Content
‘ NP Non Plastic
% Bulk Density
Ya Dry Density
Ps Particle Density
um Undrained/Drained Triaxial .
uic Unconsolidated/Consolidated Tri
™ Single Stage/Multistage Triaxials*
100/38 Sample Diameter (mm) & 7@
REM Remoulded Triaxial Test.Specimen
TST Triaxial Suction Tegt” &
Vv Vane Test S
DSB Drained ShearBex
RSB Residual 8 0X
RS Ring S A
o iokale)
003 Deviatt Stress
c Coliesion
c' ctive Cohesion Intercept
) C*Angle of Shearing Resistance - Degrees
¢’ Effective Angle of Shearing Resistance

Strain at Failure

Failed under 1st Load

Failed under 2nd Load

Untestable

Excessive Strain

Effective Overburden Pressure

Coefficient of Volume Decrease

Coefficient of Consolidation

Optimum

Natural

Standard Compaction - 2.5kg Rammer ( CBR)
Heavy Compaction - 4.5kg Rammer (§ CBR)

o 3+ *
FgggorTEn e

Vib Vibratory Compaction
CBR California Bearing Ratio
Satm.c. Saturation Moisture Content
MCV Moisture Condition Value
Notes: Projact Youghal Figure
Pralact Nn. Keanas Kev Sheet
Carrled out for  Finbarr Gannon & Company
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Samples Classification Strength Othier Tests
‘Hélo Depth | Typo | Deseription <AZHIPIOR | o |Water Toy|Tomt | %2 | €
e L 26 Mg/m kPe | kPa
BH1 1.00 -ip Brown sl sandy sl gravelly 24,
145 TLAY
B | .50 -|B  |Srown sl sondy &l gravelly |92 | 425 [sieve pH = 8.0
2.00- CLAY B3 |1 ! SO3 (2:1) = 0.06g/L
Passing 2mm = 94%
gH2 2.50 -|8 Orange brown vary sandy it 425 |Sieve org = 1.7%
3.00 CLAY 15 135 (30 [ 3 | Passing Znmm = 71%
pH = 7.7
_ 503 (2:1) = D.0Bg/L
- | Passing 2om = T1%
BH3r | 0,50 B Browin slightly sandy CLAY |97 | 425p |STeve org = 1.0%
1.00 25 |46 | a1 |28 Passing 2mn = 60%
] o= 7.7
| SO3 (2:1) = 0.120/L
. ‘ Passing Znm = 50%
é\\g}.
&
SPAL
§\\o'\{§
e
P
Ko é\*
QIR
"
G
s
P
X
S\
A
S
| Remarks
v Form 1OHZ
N v ... | Project Contract
] -.Lﬂ.l?ﬂfﬂtﬂ?}"’"‘"Reﬁuits Summary. | IeE ‘toughat o ¥Ca092
' T ) Finbarr Gannom & Co. Ltd. Shoet '
» Exploration Associates c2
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st
® GEOTECH
===

ENCLOSUREE ¥

N
DRAWINGS - "

F3S
LS
RSN
&
, . W@
Site Location Plan &?90&
RN N
Site Plan QO*;;&\(S’Q
SPT vs Depth Plot &
8
&
OO
j— —— — Report No KC4092
g:% :-204 P Enclosure D
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Duny
23km

79

KC4092

Contract

Drawing

Phort Lairge

Project

Youghal

Site Location Plan

GEOTECH
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KGA092

Caontract
Drawing

[ Project
‘Youghal

Site Plan
GEOTECH
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PLOT OF SPT 'N' VALUE AGAINST DEPTH - Glacial Till
SPT (N} value:
0 10 20 20 40 50
0
4 - -
E &
= &
z & o
: NG
[} : K N
* & S \\"&\?, - - I
8 ;
&= .
‘n B
£ : *
& :
= .
8 ' *
— . B |
Suggested ;
©| |Design Ling~ . ’ e
gn Line |asHar
* i
Notes: ' 3
In general 'N' values shown as 50 are maximum recorded values. ‘N’ values greater than 60 are also shown as 50 ;
QT OF SPT'N' VALUE AGAINST ‘Profect Cantract
EPTH - Giaclal Till Youghal KC4002
o
BeecH Drawing .
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