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I Introduction

A major development is envisaged at Schull Harbour in County Cork. This
development will involve construction of a new multi-berth marina, a new breakwater
and associated infrastructure.

An investigation of the soils below sea bed in the development area has been ordered by
the project Consulting Engineers, Cronin Millar, on behalf of The Schull Community
Harbour Development Company.

The programme of this investigation included the construction of seven boreholes, from
a floating pontoon platform, to establish geotechnical criteria on which to formulate a
design programme. Work was carried out in accordance with BS 5930, Code of Practice
for Site Investigations (1999). Following the borehole investigation two rotary drilled
holes were completed to establish rock horizon and recover representative rock core.

A programme of laboratory testing to confirm geotechnical and environmental soil
parameters followed site operations.

A marine geophysical survey has been carried out for the client independently and the
results of this survey can be read in conjunction with this geotechnical report.

This report includes all factual data pertaining to the project and comments on the
geotechnical findings relative to the proposed works,
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II Fieldwork

The site is located at Schull Harbour, County Cork. Boreholes and coreholes are located
in positions as indicated on the attached site plan. Bed levels and co-ordinates for each
borehole location have been cstablished. Levels are related to Poolbeg datum.

Two particular sections of the development are addressed in this report.:

1. Construction of 235 berth marina
2. Construction of 270 m long rubble breakwater,

a.Boreholes

The exploratory holes were bored with conventional 200mm cable-tool methods using
a Dando Exploratory Rig. The rig was mounted on a pontoon platform supplied and
manned by Irish Diving Services of Wexford.

Boreholes Al to A4 were located at the proposed marina while boreholes Bl to B3
were on the line of the proposcd breakwater.

Detailed geotechnical records are contained in Appendix I to this report - the records
give details of stratification, sampling, in-situ testing and groundwater. Note is also
taken of any obstructions to normal boring requiring the usc of the heavy chisel for
advancement.

The records indicate the presence soft to very soft organic sandy silt (occasionally silty
sand) with shells, extending from bed level to depths varying from about 1.50 metres
closest to the shore to in excess of 14.50 metres below bed at the furthest location
offshore . A thin layer of dense angular gravel underlies the soft soils {possibly
weathered rock). Refusal of boring apparatus was recorded following a period of
chiselling at the base of each of the boreholes, indicative of bedrock.

Disturbed and undisturbed soil samples were recovered for geotechnical and

environmental analysis. Several attempis at undisturbed sampling were abortive, the
very soft soils could not be retained in the sample tubes.
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b. Coreholes

Following completion of the borehole investigation a rotary core drill was mobilised to
confirm bedrock horizon and recover representative rock core. Drilling was carried out
at two locations designated RC A2 and RC A4.

Drilling details are noted as follows, depths are measured below existing bed:

CH Soft Alluviom Gravel Weathered Rock Solid Rock
RC A2 0- 2.50 2.50-3.80 3.80- 4.70 4.70-6.70
RC A4 0-14.70 14.70 - 16.60 16.60-17.50 17.50-19.00

Detailed geotechnical core logs are presented in Appendix II and core photographs are
also enclosed in this section.

The bedrock at RC A2 is strong grey blue Sandstone. At RC A4 this sandstone is
overlain by approximately 1.00 metre of grey green Mudstone. In both locations an
upper weathered zone of bedrock was noted from which core was not recovered.

HI Testing

(a) In-Situ ;

Standard penetration tests were carried out at approximate 1.50 metre intervals in the
geotechnical boreholes to measure relative in-situ soil strength. N values are noted in the
right hand column of the boring records, representing the blow count required to drive
the standard sampler 300mm into the soil, following initial seating blows. Where full
test penctration was not achieved the blow count for a specific penetration is recorded,
or refusal is indicated where appropriate.

The results of the tests are summarised as follows:

STRATUM N VALUE RANGE COMMENT
Organic sandy SILT 0to3 Very Soft to Soft
Sandy GRAVEL 24 to 43 to Refusal Dense

Limited penetration SPT tests (refusal) were recorded at the base of several of the
boreholes.
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b Laboratory :

All samples from the boreholes have been returned to the IGSL laboratory for initial
visual inspection, a schedule of testing was prepared to establish both geotechnical and
environmental parameters and tests as appropriate carried out.

Geotechnical testing was carried out in the IGSL INab accredited laboratory in Naas.
Environmental analysis was carried out by Alcontrol Geochem Litd.

The geotechnical tests consisted of the following clements:

Classification (Liquid and Plastic Limits)
Grading Analysis (Wet sieve and Hydrometer)
Triaxial Compression

Consolidation

g oB

The liquid and plastic limits were established for samples of the soft sediment. The
material is classified as varying from organic sandy silt to organic sandy clay typically
with a high shell content, related moisture contents range from about 40 to 75%

The grading characteristics of the sub soil has been assessed by wet sieve analysis and
by hydrometer. The resulting graphs show generally similar characteristics, defined as
organic sandy silt or silty sand with a low percentage of fine gravel in some of the
samples.

Undisturbed samples were recovered and Triaxial Compression tests carried out to
establish soil strength. An average cohesion of 33 kN/sq.m. was determined.
Hand vane tests on selected samples indicated lower cohesion values of 5 and 6
Kn/sq.m.

Consolidation testing was carricd out on four undisturbed samples to establish extent
and rate of possible settlement under various loads increments. The results indicate

that the soils are of moderate to high compressibility.

All geotechnical data is presented in Appendix IIT A.

Environmental Testing

Seven samples of the soft upper sand/silt were submitled to Alcontrol laboratories to
provide information on any contamination present in the bed sediments. The
laboratory data is contained in Appendix IIIB. The results will be relevant to disposal
of dredged material cither offshore or to a designated landfill area.
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IV Discussion

The proposed development of Schull Harbour is to include a new marina and new rock
breakwater. This investigation provides detailed geotechnical information on which
detailed design can be based. A geophysical survey has also been commissioned and the
report on this work should be read in conjunction with this document.

Environmental analysis of soil samples from each location has also been scheduled and
results will be relevant to disposal of excavated or dredged material.

The investigation has noted the presence of bedrock outcropping at or close to the
shore, the rock deepens seawards and BH B3 attained a depth of 14.50 metres before
refusal on presumed rock. The superficial soils consist of organic sandy silt / organic
silty sand, typically containing shell fragments.

Field and laboratory data confirms that the overburden is soft to very soft in strength
with N values ranging from N = <1 to N = 3. Laboratory analysis suggests cohesion
varying from 5 to 30 kN/sq.m.

1. Proposed Marina:

Borcholes Al to A4 were located at the proposed marina. Al and A2, closest to the
shore indicate bedrock at 1.80 and 1.40 metres respectively. Borcholes A3 and A4,
located seawards reached depths of 8.30 and 12.70 metres before refusal on presumed
bedrock. Rotary core holes confirm rock horizon at -5.00 OD at RC Al and
~20.00 OD at RC A2.

Piled Support to Floating Units

The marina will consist of floating units retained by tubular steel piles. Closest to the
shore these piles must be socketed into the bedrock, while, as depth of overburden
increases piles may penetrate the overburden to a sufficient depth to cnsure fixity.

Specialist marine piling contractors should be consulted to provide detailed designs for
both rock socketed piles and for piles founded in the overburden. This design should
note particularly the very weak alluvium which will affect the lateral stability of the
piles.
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Deepening of Proposed Marina by Dredging

It is likely that a programme of dredging will be required in the marina area to ensure
sufficient water depths for berthing at all times. This implies that rock excavation will
probably be necessary close to the shore with removal of soft alluvium over the
remainder of the development area.

Both geophysical data and examination of rock core indicate that hard bedrock is
present below some upper weathered rock. Hydraulic breaking and/or a programme of
drilling and blasting may be required.

The alluvial soils consist of soft or loose silt and sand with some organics and this
material will be readily removed by bucket dredging or by suction dredging.

Specialist dredging contractors should be consulted to determine the most economically
effective techniques in both overburden and bedrock for this particular project.

2. Proposed Breakwater

A rock / rubble mound breakwater is proposed extending from the end of the existing
pier eastwards for some 270 metres.

Boreholes B1, B2 and B3 were located along the linc of the breakwater. Soft alluvial
soils were noted in all locations with bed level between - 3.50 OD and — 4.00 OD.
Borehole refusal (presumed bedrock) was noted at about - 7.00 OD closest to the pier
deepening to about — 18.50 OD at the castern extremity of the proposed breakwater.

Assuming top of breakwater at pier level ( 5.25 m OD) an approximately 9.00 metres
high breakwater is envisaged.

A number of issues arisc from the detailed ficld and laboratory study. We have
assumed a breakwater structure 4.00 m wide at the top with side slopes of
2:1 (Hto V).

The loads applicd from such a structure will result in settlement of the underlying
alluvium varying from about 100mm closest to the pier to about 500mm at the castern
end of the breakwater. Much of this settlement will take place over the construction
period and an extended construction period will obviously assist in dissipating the
projected settlement.
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There is also a likelihood of shear failure of the underlying alluvium which exhibits very
low shear strength in places. Again, staged construction over an extended period will
reduce the possibility of shear failure.

We would suggest construction of the breakwater with heavy rock fill initially placed at
bed level, allowing the rock fill to impregnate the very soft upper soils.

Once the initial rock fill is placed, more general rubble or rock fill material can be used.
Heavy rock fill should of course be utilised as facing for the proposed breakwater to
ensure stability and avoid scour or wash out.

Consideration could also be given to placement of a heavy duty combined geo-grid/geo-
textile as a separator between the breakwater and the alluvium to avoid loss of fill
material. The cost of a suitable geo-grid and the placement requirements may be high.
A specialist supplier (Tensar or similar) will provide design data on their products.

IGSL/IC
November 2010
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

14969
CONTRACT  Schull Harbour BOREHOLE NO. BHA1
— 5 SHEET Sheet 1 of 1
CO-ORDINATES 93,066 00 E TYPE ando 3000
31,522.00 N BOREHOLE DIAMETER (mm) 150 DATE COMMENCED 30/09/2010
GROUND LEVEL (m AOD) -0.50 BOREHOLE DEPTH (m) 1.80 DATE COMPLETED 30/09/2010
CLIENT SPT HAMMER REF, NO, SPTE BORED 8Y P.Thomas, M.O.Keef¢
ENGINEER Croinin Millar Consulling Engineers | ENERGY RATIO (%) 63 PROCESSED BY G.Doyle
- —_ Samples
E s| E o | o -3
B 8| s % |s5(58 Bg|§ | " |53
a 2 W o |z |dF| oE | @ nd
r ¢ | Soft grey very gravelly SILT with shells *o, * 9
F . X d‘ x N=1
r :‘“r ‘x . -1.20 0.70 AK1291 D 0.50 (.0,0,0,1,0)
r Medium dense fine lo coarse gravelly SAND e« » 9
=1 et AK1292| B 1.00 " 1“:]'033 5
- oo od 190 | 140
r Dense fine fo coarse angular GRAVEL with cobbles 2 A1z | B 150 N = 17/30 mm
: end 230 | 180 (25,33,17)
o End of Borehole at 1,80 m
C2
F3
F's
X
L7
Fa
e
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
16 18 2 .
No water strike
GROUNDWATER DETAILS
Hole Casing | Depthto
INSTALLATION DETAILS Date Depth | Depth | Waier | Comments
Date _| Tip Depth| RZ Top {RZ Base Type
REMARKS Deck to bed 5.1m, Deck to water 0.2m. Sample Legend
D - Small Dishsbed (lub) U - Uncaturbed 100mm Dlanoter Sampla
8 - Bulk Distsrbed P - Undistyurbad Piston Sample
LB - Larps Bub Dishubed Vi - Water Sampie
Env - Ernviromantsl Samphe {Jar » Vial + Tub)
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 14969
CONTRACT  Schull Harbour BOREHOLE NO. BHA2
I TYPE — SHEET Sheet 1 of 1
CO-ORDINATES 9294400 E ando 3000
31,406.00 N BOREHOLE DIAMETER (mm) 150 DATE COMMENCED 30/08/2010
GROUND LEVEL (m AQD} -1.00 BOREHOLE DEPTH (m) 1.40 DATE COMPLETED 30/09/2010
CLIENT SPT HAMMER REF. NO., SPT6 BORED BY P.Thomas, M.O.Keals
ENGINEER Croinin Millar Consulting Engineers | ENERGY RATIO (%) 63 PROCESSED BY G.Doyle
- = Samples
£ 5 £ s = -1
5 Descriplion ® '% £ 215 = ] Fiald Test =30
o @ > a —E|EQ B =] Resulis £ M
@ b o @ @3S (@ > [ 2 a3
o P} w =] xZ (- [m =8 fvd [T Y=
- ¢ | Loose fine SAND with occasional gravel 0. d
£ L *.'a
" . N=236
E ‘o°.".'d .180 | o080 AKized ) O bl (1.0,1,2. 44,19
3 E:&:sl.;s fine 10 coarse gravelly SAND with angular (9 o c axizes | @ 100 NI 501100 i
r Rt (21.4,33,17}
r s -] -240 | 140
r End of Borehole at 1.40 m
r7
F e
]
" HARD STRATA BORING/CHISELLING I - o WATER STRIKE DETAILS |
Time Water | Casing | Sealed Rise Time
From (m)| To(m) {h) Commenis Strika Depth At To (i) Comments
12 U C No water strike
GROUNDWATER DETAILS
Hole Casing | Depthio
INSTALLATION DETAILS Date | pepi | Depth e | Comments
Dale | Tip Depihl RZ Top |RZ Base Type
REMARKS Deck to bed 4.5m, Deck o water 0.2m. Sample Legend
O - Small Distrted (lub) U - Undiststad 100mm Diamater Sample
B - Bulk Disturhed P - Untishubad Piaton Sample
LB - Large Buk Disturbad W . Water Sample
Erv - Ernvirtvvimntal Samphe (dae + Vial + Tub'
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t' REPORT NUMBER
|
‘:—-ﬂf‘ GEOTECHNICAL BORING RECORD
183 14969
CONTRACT  Schull Harbour BOREHOLE NO. BHA3
SHEET Sheet 1 of 1
CO-ORDINATES 93,079.00 E RIG TYPE Dando 3000
31,423.00N BOREHOLE DIAMETER (mm) 150 DATE COMMENCED 01/10/2010
GROUND LEVEL (m AOD)  -2.50 BOREHOLE DEPTH {m) 8.30 DATE COMPLETED 01/10/2010
CLIENT SPT HAMMER REF. NO. SPT6 BORED BY P.Thomas, M.O.Keefe
ENGINEER Croinin Millar Consulting Engineers | ENERGY RATIO (%) 63 PROCESSED BY G Doyle
- — Samples
E el E = = 2
£ Description B % = (2 = g Field Test -
a o S| =5 —E|EZ|l B 8 Resuilts ca
@ @ @ QO Q3 M 3 [:7] E ] _l! 1]
o s ol o 2 uF| ot | 2 Hho
0| Soft grey sandy SILT with frequent shells WL AN
r x ' 2
r E N NaZ2
: T AK1288 [ D 0.50 AR
r x ¥
oy W Aa1207 | U 1.00
: M A x
.. AL J
¥ M AK1258 | D 1.50
r S
- N x = » N=1
E 2 X ak1zes | B 2.00 0.0, 04709
= x *x
3 P AK1300 | D 250
- ™ + X
L * X .,
Ey A Aaas1| o 300
: etk
" X ¢ X
r x ‘x'» x AK1352| D .50
b . oM. X
' X . X N=1
4 P X ¥ AK1353| 8 4.00 )
i B
x x " x AK1254 | O 4.50
i  Zox
: e - X
(e X  .x . N=t
o o AK1355 | B 5.00 oon ot
o X%
E X etk AKIISE | D 5.50
d Ao
- Xt x
-6 " | a0 | G20 |Akt2s7| 8 | eo00
c | Firm grey brown sandy SILT with shells and occasional  [*o,"* .9
F vel WX . N=3
Lo o B .x‘i. x LSRR SRR 1.0,0.1.0.2)
a3 ox', x4 9,50 | 7.00
+'7 [ Grey brown sandy gravelly SILT with shells %o X AK1239 | 8 7.00
F * 29 3 1-10.00] 7.50
- | Dense angular GRAVEL °0 &°0 d
E do 4]
C N = 50125
:° 0= 1080| 830 |™"°| B | 14,1126, 20
F End of Borehole at 8.30 m
Fe
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m)| Ta {m) (h) Comments Strika Depth Al To (min) Comments
8 8.3 2
No water strike
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth | Depth ater | Comments
Date | Tip Depth| RZ Top |RZ Base Type
REMARKS Deck to bed 6.1m, Deck to water 0.2m. Standing 02/10/10 bad Sample Legend
weather and swell. Standing 04/10/10 gales. D-Smal Cisarted (uts) Ewiwmm'w
&mﬂ%jhv“ﬂ.?ﬁ! —
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 14969
CONTRACT  Schull Harbour BOREHOLE NOQ. BHA4
——— SHEET Shest 1 0f 2
CO-ORDINATES 93,214.00 E RIG TYPE ando
31,441.00 N BOREHOLE DIAMETER (mm} 150 DATE COMMENCED 06/10/2010
GROUND LEVEL {m AOD}  -3.20 BOREHOLE DEPTH (m) 12.70 DATE COMPLETED 06/10/2010
CLIENT SPT HAMMER REF. NO. SPT8 BORED BY P.Thomas, M.O.Keefg
| ENGINEER eri_qiqﬂ@llﬂ@_n_s_qmng Enginears | ENERGY RATIO (%) 63 PROCESSED BY G.Ooyle
— - Samples
E s E = 2 . 2
= Description B g = 213 | £ g | Field Test Bo
B ] s| & (35|58 8¢ | §| ™™ |53
o 5 o & |2 o dE| @ %o
- 0 | Grey sandy SILT with shells P
E X ‘x- X. -x
r o w AK1387 | B | 050150
C ®x % |
L B bl | s
- g | .
51 T | {1.0,0,0.0,0)
L LI =
N o K x
- = . x
L .ox, x
5 x . %
2 i e AK1388 | U 2.00 |
L ® X
= x X T
- b S 4
C X X .
- oK
:'3 * xT N=1
o x X {1,0,0.0,1,0)
F . x
I x o
r LS
L LA
b ¢ X x
o . %
Ca AR AK1388 | B | 400800
3 t] - x-
r* x »
r X cx
L X
F X cx -
[ o %
- LIRS N2
- e {.0.0.1.0,1)
L x X
L td x
r S
E AR
" Xt x
Ce I AK1380 | B | 6.00-8.00
[ x. %
L . X, ®
s EEE
L X, %
E x x
5 X
7 LIRS S N=2
~ {1,0,0,1,0,1)
X IR
P9 M
%,
X .x
b3 x
T xt &
Ca x w AK1391| B |8.00-10.00
r Xt x
F x - x
L - X x
L ® . x
- .ox, ¥
o PO
- x x
L8 by B s
e S |
I e
b S
% - X .
> . X
: e 1]
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h} Comments Sirike Depth Al To (min) Commenis
125 124 15 No water sirke
GROUNDWATER DETAILS
Hole Casing ( Depthio
INSTALLATION DETAILS Date Depth | Deplh | Water | Comments
Date | Tip Depth| RZ Top |RZ Basa Type
REMARKS Deck to bed 6.3m, Deck to water 0.2m. Works caried out at night Sample Legend
due to bad weather conditions. B e B Undinrbed Patr e o
LB - Lawge Bulk Cisturtsed W - Witer Sampie
Env - Emvironimental dar + Visd + Tub




GEOTECHNICAL BORING RECORD

REPORT NUMBER
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14969
CONTRACT  Schull Harbour BOREHOLE NO. BHA4
Sand SHEET Sheet 2 of 2
CO-ORDINATES 93,214.00 E RIG TYPE ando 3000
31,441.00 N BOREHOLE DIAMETER (mm) 150 e ACHCEDROGHON2010
GROUND LEVEL {m AOD)  -3.20 BOREHOLE DEPTH (m) 1270 DATE COMPLETED 06/10/2010
CLIENT SPT HAMMER REF. NQ. SPTE BORED BY P.Thomas, M.O.Keeld
ENGINEER Croinin Millar Consulting Engineers | ENERGY RATIO (%) 63 PROCESSED BY G.Doyle
- . Samples m
£ € E - = a
= - - 2 < Q|2 @ Field Test =
£ Description g,’ sl £ | LEIF ] £ | 3 Results =N
@ b o [ U3 |[d 5 DE g Bg
a — w Q EZ D= o= o [7;]=]
[ 19| Grey sandy SILT with shells (continued) : - : - R L o K
L x
o wo.x
o x x
[ x " x .
Fn %
C AL
o EICEE
L + X x
] X . % -14.90] 11.70
F [ Medium dense grey sandy very siity GRAVEL with [F2ot
42| shells and occasional cobble 050 p AK1393 | 8 |t12.00-12.00 Nima4
r {2.4.5,.6,6,7)
r gﬂ ogﬂie
; 22,29 15.00| 1270
F End of Borehole at 12.70 m
:'1:5
é’u
;'15
F 18
F 19
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m)| To (m) (h) Comments Strike Depth Al To (min) Comments
= e = No waler strike
GROUNDWATER DETAILS
Hole Casin D
INSTALLATION DETAILS Date | ponin | Depih SR | comments
Date | Tip Depth| RZ Top |RZ Base Type
REMARKS Deck to bed 6 3m, Deck to water 0.2m. Works camied out at night Sample Legend
due to bad weather conditions. § - Smal Sistsbad (b} e e
m Large Bubk Distubed W - Watar Samgle
Ernvv - Environeman tal Sarmpie {1ar + Wial + Tub)
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 14969
CONTRACT  Schull Harbour BOREHOLE NO. BHB1
- SHEET Sheelt 101
CO-ORDINATES 92,984.00 E RIG TYPE Dando 30
31.286.00 N BOREHOLE DIAMETER {mm} 150 DATE COMMENCED 29/09/2010
GROUND LEVEL {(m AOD} -3.70 BOREHOLE DEPTH (m} 150 DATE COMPLETED 29/09/2010
CLIENT SPT HAMMER REF. NO. SPTS BORED BY P.Thomas, M.O.Keefg
_E_NGINEER Croipin Millar C_g_nsultiﬂg Engineers | ENERGY RATIO {%) 83 | PROCESSED BY _9_.Doyle
- - Samples
E s| E 5 3 - -1
£ Description E 2| = 212 £ g geipes 52
g & s| 8 |s5|58 S¢| § | P |83
a 3 w & |z |aF cE| 2 Ha
- 0 | Loose sandy GRAVEL with broken glass in abundance [Pz &% d
: °0 98] 420 050 i
r Soft grey slightly sandy SILT with shells and occasional [0, * 9 jarizea) D 050 0.0.1.0,1,1)
- fine gravel * |
~ o Ne2
C 1 R !AK1235 8 1,00 GG o
r K |
C % X ox * 1 u 1.50 0%rac
- Tox xg |AK1288 | D 150
C e % Ne2
-2 x. q, AK1207 | B 2.00 (4.0.0.01.1)
: x x 9 620 | 250 |
3 L/ u 250 | 0%
[ | PEAT = ] 6401 270 facima| b | 230 2
Z_ Dense fine 1o coarse angular GRAVEL with cobbles R o 6 o N = 401100
3 bo bo AK128% | B 3.00 (1:. i 25";‘;‘)
a 2229 120 350
- | Endof Borehole al 3.50 m Al1Z90 B ]| 230
:'a
r |
E7
:' 8
F |
r |
"o |
N R o S U FLENTRS TR ST E [IUS N AR J_ g o]
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Waler | Casing | Sealed Rise Time
From {m)| To{m) i} Comments Strike Depth Al To (i) Commenis
e e . No water sirike
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date | pot | Dot AR | Comments
Dale | Tip Depih] RZ Top |RZ Base Type
REMARKS Deck 1o bad 6.0m, Deck to water 0.2m, 2x U100s attempted Sample Legend
@1.5m and 2.5m - No Recovery ek B Ut Pt Sy Came
LB - Larpe Buk Dishubed W - Waler Sample
Env - Ervionmental [dar » Viak ¢ Tub)
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 14969
CONTRACT  Schull Harbour BOREHOLE NO. BHB2
s SHEET Sheet 1 of 1
CO-ORDINATES 9311000 E RIG TYPE ando
31.287.00 N BOREHOLE DIAMETER (mm) DATE COMMENCED 01/10/2010
GROUND LEVEL (m AOD) -3.10 BOREHOLE DEPTH {m) DATE COMPLETED 01/10/2010
CLIENT SPT HAMMER REF, NO. BORED BY P.Thomas, M.O. Keefe
ENGINEER Croinin Millar Consulling Engineers | ENERGY RATIO (%) PROCESSED BY G.Doyle
- . Samples
E 5| E . = 8
= Description = '% p 28 o| = g Fleld Test g4
B B s| & (35|58 B¢ 3| P |53
a g m a |2 |adf| cE | 2 Ho
01 Soft to very soft grey sandy SILT wilth shells LN
- XN .
E FI. Nw(Q
- * Tk o o {1,6,0,0,0,0)
L b ot
nl M B 1.00
r AR
r ® e
b . X X N = 07225
. o . D 1.50 (1.0.0 0."(‘)';"
F %, %
2 " Ll " b u 2.00
s ® C ok
L x i
: . o | 2%
ke S
- *x ] 200 N=3
C PR (1,0,0,0,1,0)
L % - x
C Coxt X D 350
ke LI
3 x e
a4 .oxX, X u 4.00
E B x = x
E B Bber
C w ' x o 450
r x % -
:_5 I : »® : B 500 N1
s P (1,0,0,0,0, 1)
r le '*",' x -8.60
[ | Solt grey/brown sandy SILT with shells R 0| &40
3 X x
- B X X, B 6.00
r x . X
C [RERSL
5 L] b3
3 - o .50 N=23
X L (1,0,0,1,1, 1)
: X - »
i x 'x- % X g e
L T
- » . X‘
3 b b B o 7.50
- b R
a x_ % - |-11.10 i3
- 8 | Grey/brown sandy slightly gravelly SILT with shells RN 11.40 8 Ly (2. 4,6,8, 12, 16)
- [ Dense grey fine to coarse GRAVEL with angular cobble |07 =g o
1 by 0 B 8.50
- o o
- Pa -
- N = 507200
3 9090|1235 (5. 15,18, 16, 18)
E End of Borehole at 9.25 m
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing Rise Time
From {m)l To (m) {h) Comments Strike Depth To (min} Comments
) .25 2
39 9 No water strike
GROUNDWATER DETAILS
INSTALLATION DETAILS Date Depthio | comments
Date | Tip Depth| RZ Top {|RZ Base Type
REMARKS Deck to bed 6.1m, Deck to water 0.2m, Sample Legend
D - Smal Distusbed (b} U - Uindisharbaxd 100mm Digmedar Sampla
P - Uncisturbied Pttt
LB - Lrpa Bulk Disturbed W - Wator Sargpile
r Sarvpie {dar + Vil » Tub)
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REPORT NUMBER
GEOTECHNICAL BORING RECORD 14969
CONTRACT  Schull Harbour BOREHOLE NO. BHB3
SHEET Sheel 10f 2
CO-ORDINATES 9323500E RIG TYPE Dando 3000
31,307.00 N BOREHOLE DIAMETER (mm) 150 DATE COMMENCED 05/10/2010
GROUND LEVEL (m AOD)  -3.90 BOREHOLE DEPTH (m) 14.50 DATE COMPLETED 05/10/2010
CLIENT SPT HAMMER REF. NO. SPT6 BORED BY P.Thomas, M.0.Keefé
ENGINEER Croinin Millar Consulting Enginears | ENERGY RATIO (%) 63 PROCESSED BY G.Doyle
. . Samples o
E g E 5 = &
£ Description B = - 212 ol S 2 Field Test B
2 & 5| & |sE|E&| Bz | B | Resus §3
a 3 w o |cz[@eF| cE| 2 58
-0 | Very sofi black sandy SILT F ™
- X X - |
. SR akiare | & | asc-150 | |
- % » ] I 1
¥ ol | : '
- s i N=0
-1 L O ! | 1,0,0.0,0.0
3 PIREY |
- % .x.n. ¥ |
3 T |
N S s e x.'x |-590| 200 : i
- 2 | Soft grey sandy SILT with frequent shells F - ox {1,0,0.0,0,1)
r E - .
r i Rt AK1378 | B | 250400
; R
- x * N=1
3 W {1.0.0.0,1,0)
- LS
: ox
" XX
:- N % E »
Ca i e T AK1380 | U | 400450
C 5 e &
" ) . e AK1381| B | 4506.00
- o . x
- “x k N=1
L K (%.0.0,0,1,0}
: X
L % x * x
: e X X
Ce .oX, % AK1382 | U | 800650
o e, X
r % ".,‘ ®
L x % AXK1383 | B | 850-8.00
- x cx -
r x X
- "
L K .x
s E
. * L3 * & T
- L {1,0.0,0,0,0)
- c X x
T T AK1384 | B [8.00-10.00
E X . %
% _x'x_ x
L M x'x_ ¥
o e N=2
C9 o1 h {1.0.0,1,0, 1}
L9 X .
o . X
X X |
- :
I % —_— _— ———e -~
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time .
From (m}f To (m} (h) Commenis Strike Depth Al To {min) Comments
14.3 14.5 1.25 No water strike
1 GROUNDWATER DETAILS
Hole Casing | Depthto
INSTALLATION DETAILS Date Depth Depth ater Commenis
Date | Tip Depth| RZ Top |RZ Base Type
REMARKS Deck to bed 5.8m, Deck to waler 0.2m, Sample Legend
D - Smab Distbad (tub) 1« Undiawstred 100mm Diameiss Samphe
8 - Bulk Dishurbad # - Undigtrbed Piston Sa
LB - Largs Bubk Disturbad W - Walsr Sample
Env - Emaonmental Samples {Jar + Vial + Tub}
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GEOTECHNICAL BORING RECORD

REPORT NUMBER

14969

CONTRACT  Schul Harbour BOREHOLE NO. BHB3
T SHEET Sheet 2 of 2
CO-ORDINATES 93,23500E RIG TYPE ando
31,307.00 N BOREHOLE DIAMETER {mm) 150 DATE COMMENCED 05/10/2010
GROUND LEVEL {(m AOD) -3.80 BOREHOLE DEPTH (m) 1450 DATE COMPLETED 05/10/2010
CLIENT SPT HAMMER REF. NO. SPT6 BORED BY P.Thomas, M.O.Keef¢
ENGINEER Croinin Millar Consulting Engineers | ENERGY RATIO (%) 63 PROCESSED BY G.Doyle
- - Samples
E gl E 5 = -4
= Description B -’g £ 28 = 2 Field Test Sa
& ) 3| & |SE|EE| §=| § | Resus §E
a 2 Bl & |22 |6~ BE| & e
= 10| Soft grey sandy SILT with frequent shells (confinued) f" DT ARTIES | B (TU00-TZ0
r X X .
r XX N=4
o ¥ (1,0,1,1,1, 1}
L x X
le T Xtk
11 x* X
F LA
- k.9 b
- 1 X ®
: . x
C y *. *|-15.80] 11.00
42| Firm to sliff grey sandy gravelly SILT with occasional RN AK1386 | B [12.00-14.00 N=18
| cobble {possible very silty sandy gravel) x & {1,2.4.4.5,5
L *o_," x_ x
o x %
L .KO x
13 X ox- X g
be LI »
E -x 'x-l&. x
L ;:Gx' x *q
L ®, X
5, * o N =21
o %K {2.2.4.5.4.8)
3 xn X 'u
. = - x|-18.401 1450
r End of Borehole at 14.50 m
F 15
F 18
F 19
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sesled Rise Time
From (m)! To {(m) (h) Comments Stk Depth At Ta (min) Comments
14.3 14.5 1.25 .
No water strike
GROUNDWATER DETAILS
Hole Casing | Depthto
INSTALLATION DETAILS Oste | penin | Deoth ih 1o | comments
Date | Tip Depth| RZ Top |RZ Base Tvpe
REMARKS Deck to bed 5.8m, Deck to water 0.2m. Sample Legend
D - Smal Disturbed (b V- Undisturhed $00mm (iamoter Sample
8 - Bulk Diaharbad P - Undishutred Piston Sample
LB - Large Bulk Cisturbed W - Walte Sargile
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REPORT NUMBER
GEOTECHNICAL CORE LOG RECORD 14969
CONTRACT  Schull Harbour DRILLHOLE NO RCA2
SHEET Sheet 1 of 1
CO-ORDINATES DATE DRILLED 11/10/2010
RIG TYPE DATE LOGGED 117102010
GROUND LEVEL (mQD} FLUSH AlrfMist
CLIENT INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER Croinin Miltar Consulling Engineers | CORE DIAMETER {mm) 84 LOGGED BY D.0O'Shea
g g ,
£ == -
3 £ g:e_ f:- a8 Fracture E 3 =
o - o Y [}
o|d|s|c|g| Seacng | N Description S| 3
2slr|e|e L g E|ls| &) =2
2le {mm) gl® ~| 2t= z
o i |8 |21 B} £
g g 250 (=] S’ ] a = o
o|o MEELETEN BT = = c ) e w
r 0 *o, 1 SYMMETRIX DRILLING: No recavery, observed by driller as
s * d returns of grey slightly gravelly silt.
[ xu,
[ B
- X Q|
[ X
[ o
N E3
x 9
5 x
5 x0
:-2 +3 X o
5 9
N N L] 2.50
" r;a,,, SYMMETRIX DRILLING: No recovery, observed by driller as
X ] i) returns of silty gravel
3 .0
; R
L o X
i s 3.80
a X % | SYMMETRIX DRILLING: No recovery, cbserved by driller as
4 : : returns of possible weathered rock
[ x %
E [a70 XK. 4.70
r - +++1 Strong to very strong, thickly to thinly bedded,
g grey/blue/purple, fine-grained, SANDSTONE, fresh to slightly
3 95 | 74 | 72 weathered
5.70 Discontinuities are smooth to rough, planar to locally stepped.
1 Apertures are tight to open, locally clay-smeared, locally
e quartz-veined (5-15mm thick). Dips are 30" & sub-vertical,
. 95 | 92 | 37
E {s70 6.70
o End of Borehole at 6.70 m
:"7
o
REMARKS WATER STRIKE DETAILS
0.0m is bed level. Depih to bed 3.5m. Water | Casing | Sealed | Rise Time
. Stike | Depth | At To__|_(min)_| Comments
No water strike recorded
GROUNDWATER DETAILS
Hole Casln th to
INSTALLATION DETAILS Date Depi} _D_eptr? atee. | Comments
Date | Tip Depth| RZ Top |RZ Base Type
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REPORT NUMBER
| GEOTECHNICAL CORE LOG RECORD 14969
CONTRACT  Schull Harbour DRILLHOLE NO RCA4
SHEET Sheet 1 of 2
CO-ORDINATES fiG . DATE DRILLED 11410/2010
GROUND LEVEL (mOD) FLUSH AirfMist DATE LOGGED 1110/2010
CLIENT INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER Croinin Millar Consulting Engineers | CORE DIAMETER {mm) 84 LOGGED BY D.0'Shea
g e ,
"ES,L ﬁ. E i E Fraclure 3 g i
Slala|a[g| Seacng o Description - o 3
S|l §5|F v | 09 E £ £ & >
£| & (mm) B = | = s =
I L |8 2l 218
= 250 s | & o | @ 2 o
[ &) =z - (=] w 7] [72]
inacanrpantangs
a * « | SYMMETRIX DRILLING: No recavery, absarved by driller as
s L x 1 relumns of grey sandy silt. Slightly gravelly from 12.0m.
: | | |
- x | |
1 x ¢ [ i
L Toxr |
L M. i
- - L 13 |
F X .
L . X,
a x 'x | |
L2 | % "9 | |
L | *x |
C i I
L ]
b k.9 -
L P’
I | x .
3 | X |
r i X i |
. | d
L Tour
. 1 ,.‘ .n .
- | X . 3
L 4 . XL
N u, 3
u L X
L X 3
L ‘%
[ x "
L %
-— 5 x x 3
C e
X
L
L x
L x 3
s A
6 ] . 3
L % .
[ .OX,
L ®, 1
" - L .
" B 3
- X
L 7 x M
L %
[ X .
L o
3 x -3
[ x
b x
] =
- ‘e
r b
- . WM
[ | x .)t
o | x . |
?9 ] % L3S i
b3
N
B3
| X .
L o
i 1 I et |
REMARKS WATER STRIKE DETAILS
0.0m is bed level. Depth to bed 7.3m. Water | Casing | Sealed | Rise | Time
P Stike | Depth | At To | (mny |COmments
No waler strike recorded
GROUNDWATER DETAILS
INSTALLATION DETAILS pate | gt | Tod | OfPies” | comments
Date | Tip Depth| RZ Top |RZ Base Type
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GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

14969
CONTRACT  Schull Harbour DRILLHOLE NO RCAA
SHEET Sheet 2 of 2
CO-ORDINATES e DATE DRILLED 11/10/2010
GROUND LEVEL (mOD) FLUS| H" € A DATE LOGGED 11/10/2010
CLIENT INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER Croinin Millar Consulting Engineers | CORE DIAMETER {mm)} B4 LOGGED BY D.0'Shea
ElE )
4:-' =
8 5|2 SIS | Frocue E 3| ®
Qlalo|lafg Spacing = Description ° s
gl c|F|a|c L 3 Els| &l 2
£l @x {mm) | B =1 2| = Z
g 2 £ 5 213 |E =
4]
o] rning
F 10 IF » 1 SYMMETRIX DRILLING: No recovery, cbserved by driller as
r x returns of grey sandy silt, Slightly gravelly from 12.0m.
« .1 (continued)
-
- x
L 11 x
F ¥ e
L L
L + X
: X .
L . X,
L X
12 Pl
3
x - 12.50
'Egp SYMMETRIX DRILLING: No recovery, observed by driller as
¥ Pl returns of silty gravel
13 %0 o
d 23
: 2
[ % D
14 (720
E (&
o L]
. K 14.70)
L 7] SYMMETRIX DRILLING: No recovery, observed by driller as
18 - —3| retums of sandy gravelly clay
: e
: 2
F1s it
- e 16.60
3 % 5| SYMMETRIX DRILLING: No recovery, observed by driller as
- xx retumns of possible weathered rock
17
o X X
E o |17l e 17.50)
b %% | Moderately strong to strong, thickly to thinly bedded,
u x x | grey/green, fine-grained, MUDSTONE, fresh to slightly
=8 % x | weathered
r 93|81 |4 &
Fol x| Disconlinuities are smooth, planar, Apertures are light to 18.501
. .7+ 7]\ open, locally clay-smeared, locally strongly iron-oxide stained.
E |io.0d Dips are 70° & locally sub-vertical. 19.00
=1 Strong, thickly to thinly bedded, grey/green, fine-grained, *
r SANDSTONE, fresh to slightly weathered
s Discontinuities are as descriplion 17.5-18.5m.
L End of Borehole at 19.00 m
REMARKS WATER STRIKE DETAILS
0.0m is bed level. Depth to bed 7.3m, Waler | Casing | Sealed | Rise | Time
: Siike | Depth | Al Yo | (min)_| Comments
No water strike recorded
GROUNDWATER DETAILS
INSTALLATION DETAILS pate | o8 | oo | Dgpnte | comments
Cate | Tip Depth] RZ Top |RZ Base Tvpe
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Determination of Particle Size Distribution
BS1377:Part2:1990 , clauses 9.2
particle] % Contract No: 14969
size ummmﬂzm Contract: SCHULL CORK
75 100 JCOBBLES BH/TP No: BHAZ
63 87 SAMPLE No.: 1295 SAMPLE TYPE: D
50 71 DEPTH (m}: 1.00
375 51 TEST METHOD: Wet sieve
28 44 DESCRIPTION: Grey slightly silty, sandy, GRAVEL with some cobbles
20 36
GRAVEL ™ Wy
19 | 32 E 2 0¥0 2 8 oogomrom
(=] =] o000 — N M UXD v v O NI~
10 | 29 100 — S— S— B
Iy ! 1
63 26 90+ — Ll s e e IRNLE S B R R4 3 A - it
5 25 _ _ |
3.35 20 80 +— .ﬂ;...;_ A " S (TR “.w_m — T gﬁ il
2 15 \u,m: 70+ —— ._.+ f_. 4 “._.2—11 f— LA + “ 1 &__. 1§ Al: i
148 [ 11 o | | | i
06 | 8 & 60 Tt +.TT+ oA aalE
: SAND 2 _ : _
0425 7 S 50 e T —1 R E HH :
g 1 INEBR| | | i | |
031 6 £ 40 L T e S o o HAA
0.15 3 o _ [ |1 LA |
[T Th) i ; A R _ W : ! _ ! P |
0.063 [ 2 o i _ ] . LA
il _ ol
0.043 | #V/A 20 L o L “ _“ g
0.030 %Z\} 10 _ _,__ ! ! _ ! ! u | F\\ ! w 418
—, —,md T 11 T “ T T -\_\A __ T T * _
0019 | A lsimicLav IR0 O A (8 o 311 R IR MR |
0.011 | #N/A 0 :
0.008 | #N/A 0.0001 0.001 o 0.1 1 10 100
0.005 | #NIA CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 | #N/A _
_ Q m_l Issued By Date: Page no:
10/11/2010 1 of 1
IGSL LIMITED, UNIT F, M7 BUSINESS PARK, NAAS, CO.KILDARE. PSD V3.1 12.01
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Determination of Particle Size Distribution
BS1377:Part2:1990 , clauses 9.2
particle] % Contract No: 14969
size passing Contract: SCHULL CORK
75 100 |COBBLES BH/TP No: BHB1
63 100 SAMPLE No. 1289 SAMPLE TYPE: D
50 100 DEPTH (m): 3.00
37.5 89 TEST METHOD: Wet sieve
28 83 DESCRIPTION: Grey brown slightly silty, sandy, GRAVEL
20 69
GRAVEL 0 n
14 56 3 2 mJ @ 2 % 2 owgo BMOB_...
[=] o (=N ] -— 0 UXD e O NOIUXO~
Ac hm Aoo ' 1 1 'R | i i 1 10t i | 1
| 3 | 1 _. " “
S S 90 + b _ +HHHHE HHH ~FH
5 24 | _ _ _ _ A (L]
335 | 17 80 1— il 1 i R - A \ i il
2 11 mm. 70 1 + m =1+ fA- - t—{—+-1 t—1—]+ +_.m: + — t —f1 i
bl 2 o i __ Ll _“ \
= 1. + 1 —- {44+ b—f—-} I 4 A 1-1-1+44 R
06 [ 7 | sanp 2 il Il Il | | )
0425 | 7 o 50 —H — - e R - Y 1
g . | 11 . T _
U 4 m 40 =TT s et i : & -
015 | 6 3 Il _ il I 1
y o g i | L 1 I E LAAR| 1 Al -
0063| 5 g 30 T T | i Vil i
0.043 | #N/A 20 T Tt T — T 1m“ ,\M\m IIEEEI _,
O.OWO %Z\) AO b iy _ LI i | { ! “ A “ \ _m w_
T 1 1T T i 1 K] — T M 1
0.019 | #NA \oy vieLay HIIN T =i L
0.011 | #N/A 0 : .
0.008 | #N/A 0.0001 0.001 0.01 0.1 1 10 100
0.005 | #N/A CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 | #N/A _
_ Q m_l Issued By Date: Page no:
10/11/2010 — 10f1
IGSL LIMITED, UNIT F, M7 BUSINESS PARK, NAAS, CO.KILDARE. PSD V3.1 12.01
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Determination of Particle Size Distribution
BS1377:Part2:1990 , clauses 9.2
particle] % Contract No: 14969
size {passing Contract: SCHULL CORK
75 100 |COBBLES BH/TP No: BHB3
63 100 SAMPLE No.: 1386 SAMPLE TYPE: D
50 | 100 DEPTH (m): 12.00
37.5 85 TEST METHOD: Wet sieve
28 74 DESCRIPTION: Grey silty, sandy, GRAVEL
20 58
GRAVEL Iy wy
14 51 % 2 = Q © ,__w % D owo BMOSD
(=] o oOo0O =™ O M UXD v v ONONOUXD~
.—O hm dcc Y1 Tl _ ] 1 il {]

6.3 44 I M R 1. _ IR E S | LIS N N DT O L AT I i
5 | 42 Hl _ _ |
335 | 39 O e o FHEE \ i

. _ i _
2 38 g 7o+ _AT B It :‘_m) =it 8
06 | 32 g SO T R EEE E il ErrrAran
SAND ] LU _ il %
0.425| 30 o 50— : i m_f_ 1 T 11 _L.\\ _;
0.3 29 i) | | R | “ i e |
5 40 RERI T 11 1 i AT n
015 | 25 8 | | T _
0.063 20 % 30 . O m» +M“..,T m -+ \\\J ﬂ_ u,,w i
0.043 | #N/A 20 L L iy . _  EREHE H- —++
0.019 | #NA Hq) TicLay _ ] | | _ ||| | HEREH “ L
0.011 | #N/A 0 . ;
0.008 | #nv/A 0.0001 0.001 0.01 0.1 1 10 100
0.005 | #N/A CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 | #NIA _ _
I Q m_l Issued By Date: Page no:
10/11/2010 1 of 1
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Determination of Particle Size Distribution
BS1377:Part2:1990 , clauses 9.2
particle] % Contract No: 14969
size |passing Contract: SCHULL CORK
75 100 |COBBLES BH/TP No: BHAZ2
63 100 SAMPLE No.: 1294 SAMPLE TYPE: D
50 100 DEPTH (m): 0.50
375 100 TEST METHOD: Wet sieve
28 100 DESCRIPTION: Grey silty, very gravelly, SAND
20 100
GRAVEL ™ w
14 | 100 8 ¥ mfe ® 8 0ogonramn
o [=) (=N ey =] ™ M M UXD o NN
10 100 100 7
63 | 99 %0 | I_ ol
5 99 \
335 [ 81 80 R e
2 62 F 70 - A 1l
118 | 48 E E
06 | 34 § 0 Hi u i 1k 11
) SAND © \ A
0425 | 29 e 90 K
o
0.3 25 .m 20 ,
015 | 16 3 ;
P 30 7
0.063 [ 11 a /]
0.043 | #N/A 20
0.030 | #N/A 10 L]
0.019 | #N/A SILT/CLAY
0.011 | #N/A 0 _
0.008 | #N/A 0.0001 0.001 0.01 0.1 1 10 100
0.005 | #N/A CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 | #N/A ) )
— Q W—l Issued By Date: Page no:
10/11/2010 10f1
IGSL LIMITED, UNIT F, M7 BUSINESS PARK, NAAS, CO.KILDARE. PSD V3.1 12.01
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Determination of Particle Size Distribution
BS1377:Part2:1990, clauses 9.2
particie] % Contract No: 14969
size [passing Contract. SCHULL CORK
75 100 |COBBLES BH/TP No: BHB1
63 100 SAMPLE No.: 1285 SAMPLE TYPE: D
50 92 DEPTH (m): 1.00
375 B2 TEST METHOD: Wet sieve and hydrometer
28 77 DESCRIPTION: Dark grey organic slighlly sandy, gravelly, SILT with shell
20 72 fraoments
GRAVEL 2 v B o v 0
14 64 = T OQwn M 1 oqgoonomD
=] O OO = N OMUxo — v~ O CNOURKo-
10 61 100 T . T - — - .
| ] |
]
m.w mﬂ mo - | — . _: { Ad-fa 4 At . 1- — :.T' . o R 1Y — - \ﬁ h
5 55 w !
335 | 53 80 T_:. R anth I I A A A W A \\ i | .
2 49 W 70 +——+— manils ft b S = il | 14 \ 5 i
118 | 47 > | il _ . L | | A |
os | a5 | ool 2T 00 V0 T171 T e
0.425| 44 o 50 _ i —+ \E..w\\\ 3 i
03 | 42 g L A=l L j
s 40 [T [ =1 11 NEm
0.15 38 o m +\ | _ _ il
© 30 IBLEAL Vs = ! s . H
0.063 | 32 o i | _ [ _ _
0.038 | 27 20 H _ e i :
, |
0.027 | 23 [ |
e 10 T T+ T T
. SILT/CLAY L L] Il L
0011 9 0
0.008 6 0.0001 0.001 0.01 0.1 1 10 100
0.004 3 CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 1
_ 0 m_l Issued By Date: Page no:
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Determination of Particle Size Distribution
BS1377:Part2:1990, clauses 9.2
particle] % Contract No: 14969
size ummmmsm Contract: SCHULL CORK
75 100 JCOBBLES BH/TP No: BHA4
63 100 SAMPLE No.: 1387 SAMPLE TYPE: D
50 | 100 DEPTH (m): 1.00
375 100 TEST METHOD: Wet sieve and hydrometer
28 100 DESCRIPTION: Grey organic slightly sandy, slightly gravelly, SILT with shell
20 | 100 el
GRAVEL 7 0 -] © [T} \n
14 100 m - Mgo w R R R e
o =] (=N Y =] — N O UXD v v Oy ONIUXO~
10 | 100 100 e m T : = T
. bt 90 + _.;':q T _r _ e ,_:.._ _ ot I
5 100 L TH ‘ " _ I
3.35 | 100 80 1 I“m 1 ﬁ e [T T___T A 3 1.
2 99 % 704+ |~ _ ; _;.,:._ LB RS IR, 5 - 1“#. 4 _ ih A = oS I}
118 | 99 2 | L | i “ | .
‘@ - — 1 Jv__ 1~ 5 +1 e — e e 2 |_ -~ w .-< + __ I L =t
06 1 9 1 sawm | & “. __ il | Il
0425 | 99 o 90 T “\ THT 1 i T i
o
| It |
03 | 98 £ w} i LU I/ Bl “ L
015 | 98 3 | _, \ _ | |
0.063 | 95 ¢ 30 T 1 | “ T [
0.038 | 71 20 Ll e bt L Il
0.028 | 43 il /| | |
oo | 19 10 _ i “ T wm_ —HH
: SILT/CLAY |1 Eey _ HEH
0011 9 0 I =2 alll . |l | _
ooos| 6 0.0001 0.001 0.01 0.1 1 10 100
0.004 3 CLAY SILT Sieve size (mm) SAND GRAVEL
0.002 2 - _
IGSL Issued By Date: Page no:
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Trnaxial V1.0

[report ] 14069] TRIAXIAL COMPRESSION TEST IGSL
| SCHULL CORK
Bore- |Sample| Dapth Description of Sample Test | Lateral 003v..mm_ Co- |Ang.of| Bulk |Water Remarks
hole No | No. |melres Code |Pressure| Strength| hesion| Fricn. | Density| Content
kN/m2 | kN/m2 | kN/m2| deg. |Mg/im3| %
BHA3 | 1297 | 1.20 |Greenish grey organic SILT with shell fragments U100 0 54.4 UNSUITABLE
HAND VANE & KPA
BHB2 | 1364 | 2.00 |Grey organic slightly sandy SILT with shell fragments U100 50 67 33 0 1.80 338 Quick undrained triaxial
BHB3 1 1380 | 4.00 |Greenish grey crganic SILT with shell fragments U100 61.0 UNSUITABLE
HAND VANE 5 KPA
BHB3 | 1382 | 6.00 |Grey organic SILT with shell fragments u100| 100 68 34 0 1.67 639 Quick undrained triaxial
T riaxial noamammsa Code: 38/100 - Specimen diameter U - Undisturbed M - Multi-siage R - Remoutded
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Consol BHA3 1m

CV calculations

|Pressure Range t 50 mins t 90 mins av. Height Cv =0.026H2 |Cv=0.111H2
from to _ t50 190
0 6.26 2.25 17.865 15.75
6.25 12.5 1.96 17.009 16.38
12.5 25 3.24 16.731 9.59
25 50 225 16.403 13.27
50 75 4.84 16.14 5.97
Contract
SCHULL CORK
|Borehole No. BHA3
Sample No. AK1297
IDepth 1.0

L.G.S.L.
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Consol BHA4 Zm

CONSOLIDATION TEST CALCULATIONS

IGSL

0.921

initial height 18.7
WL soil+ring 2518
final wet wt. 240.9
final dry wt 201.8
wi. of ring 89.3 Contraci:
wic initial 44.4% SCHULL CORK
wic final 34.8% Borehole No: BHA4
5.G. 2.65 Assumed
e final 0.9210222 Sample No: AK1388
change in e 0.1182895 “change in Ht. Sample Type U
Dapth: 2.00
Final Height 16.24
Joe — ——
Pressure range _|increment |change in Ht. fchange in e |e at end of stage |average e MV (m2/MN.) {HEIGHT H AV. HEIGHT
from | to 1.212 18.7
0 6.25 6.25 1.492 0.176 1.036 1.124 13.206 17.208 17.954
6.25 12.5 6.25 0.254 0.030 1.005 1.021 2.379 16.954 17.081
12.5 25 125 0.306 0.036 0.969 0.987 1.457 16.648 16.801
25 50 25 0.294 0.035 0.935 0.952 0.713 16.354 16.501
50 75 25 0.176 0.021 0.914 0.924 0.433 16.178 16.266
75 50 -25 -0.017 -0.002 0.916 0.915 0.042 16.195 16.1865
50 | 125 -38 -(.045 -0.005 0.921 0.918 0.074 16.24 16.2175
| 0.921
H 0.921
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Consol BHA4 2m

Sample Description: Greenish grey organic SILT with shell fragments
voids ratio __uammm:qm Range (kiN/M2) Voids Ratio  |MV({m2/MN) CVi{m2/year)
from o e
1.060 -+ o 6.25 1.036 13.30 6.76
| 6.25 12.5 1.005 2.38 10.00
1.040 =+ 125 25 0.969 1.46 13.93
25 50 0.935 0.71 13.43
1.020 + 50 75 0.914 0.43 8.14
& 75 50 0.916
3 1-000 + 50 125 0.921
E 0.980 -
/]
-]
'S 0.960 +
0.940 -
0.920 ~
0.900 f — i Contract: SCHULL CORK
1 10 100 [Borehole No. BHA4
ﬂﬂﬂmmca:nz:.:Nv mm_._.._ﬁ_m No. AK1388
Depth: 2.00




958’0
9580
9580
£90°AL 980°LL Z.00 580 958’0 S00°0- 900 8E- SZlL 05
GEO'ZL FO'LL £20°0 1580 168°0 L00'0- 100~ SZ- 05 Gl
¥60'LL £0LL 00E'0 258'0 058°0 100 gZL'0 14 S 0S
89’4l BGL'LL 0150 980 ¥98°0 ¥co'o 4 41] 5S¢ 0s G2
69t 2L 8821 £EQ'D 868°0 888'0 0200 2810 SZL SZ szl
2Ll 9g°LL 2oL’ G160 8060 ¥L0'0 geLo GZ2'9 GZl 52’9
6L '8l BeY’Ll 006’8 Li6'0 2e6'0 oLL'0 Lol &2'9 G20 1]
'8l cEQ’L a woJy
THOIFH AY H1IH9IEH] (Nww) AW a abelaAe| oabEe|S Jo pue je 8| ® uj ebueyo] | Ul ebueyo| juewalou)| ebuel ainssalg
98021 wbiBy [euly
poe :ypdeg
n adA} syduwes 1H w abueys, ggagaLQ 8 u abueys
POELNY 0N ajdiues 8r958°0 leuy &
PawWnssy 69°g ‘08
Z28aH8 ‘opN sjoyasog %ECE [BUY 3/M
HHOD 1INHDS %2 6E [EJHUL D7
Jjoenuon 68 Buuy jo "M
viz w Ap jeuy
t'vse M Jam [euy
€9z Buu+10s IA
L8l yBiay renju

1S9Ol

SNOILY'INJTVO LSH1L NOILYdI'TOSNOO

wig 2gHg |osuo)




Consol BHB2 2m

.G.S.L.
CV calculations
|Pressure Range t 50 mins t 90 mins av. Height Cv =0.026H2 {Cv=0.111H2
from o t50 t90
0 6.25 4.41 18.194 8.33
6.25 12.5 1.96 17.624 17.59
12,5 25 1.96 17.469 17.28
25 50 1.69 17.268 19.58
50 75 225 17.094 14.42
Contract
SCHULL CORK
Borehole No. BHB2
Sample No. AK1364
Depth 2.0
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