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Document Control Sheet

Report No.: 17-0167
Project Title: Arklow Sewerage Scheme Marine Outfall - Ground Investigation
Client: Irish Water
Client’s Representative: Byrne Looby ARUP J.V.
Revision: A00 Status: Draft for Issue Date: 15 December
review 2017
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/ o % ' ]
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7
Lucy Newland Neil Haggan Darren O’Mahony
BSc (Hons) BSc(Hons) MSc FGS BSc MSc MIEI

The works were conducted in accordance with:
UK Specification for Ground Investigation 2nd Edition, published by ICE Publishing (2012)
British Standards Institute (2015) BS 5930:2015, Code of practice for site investigations.
ISEN 1997-2:2007: Eurocode 7 - Geotechnical design - Part 2 Ground investigation and testing.
Geotechnical Society of Ireland (2016), Specification & Related Documents for Ground Investigation in
Ireland

Laboratory testing was conducted in accordance with:

British Standards Institute BS 1377-2:1990, BS EN ISO 17892-1:2014, and BS EN ISO 17892-2:2014
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METHODS OF DESCRIBING SOILS AND ROCKS

Soil and rock descriptions are based on the guidance in BS5930:2015, The Code of Practice for Site Investigation.

Abbreviations used on exploratory hole logs

§) Nominal 100mm diameter undisturbed open tube sample (thick walled sampler)

uT Nominal 100mm diameter undisturbed open tube sample (thin walled sampler)

Nominal 100mm diameter undisturbed piston sample

B Bulk disturbed sample

LB Large bulk disturbed sample

D Small disturbed sample

C Core sub-sample (displayed in the Field Records column on the logs)

L Liner sample from dynamic sampled borehole

w Water sample

ES / EW Soil sample for environmental testing / Water sample for environmental testing

SPT (s) Standard penetration test using a split spoon sampler (small disturbed sample obtained)
SPT (c) Standard penetration test using 60 degree solid cone

Blows per increment during the standard penetration test. The initial two values relate to the seating
X,X/X,X,X,X drive (150mm) and the remaining four to the 75mm increments of the test length.

The length achieved is stated (mm) for any test increment less than 75mm

N=X SPT blow count ‘N’ given by the summation of the blows X’ required to drive the full test length (300mm)

N=X/Z Incomplete standard penetration test where the full test length was notachieved. The blows ‘X’ represent
- the total blows for the given test length ‘Z’ (mm)

\% Shear vane test (borehole) Hand vane test (trial pit) Shear strength stated in kPa

VR V: undisturbed vane shear  strength VR: remoulded vane shear strength

dd/mm/yy: 1.0 | Date & water level at the borehole depth at the end of shift

dd/mm/yy: dry and the start of the following shift

Abbreviations relating to rock core - reference Clause 44.4.4 of BS 5930: 2015

Total Core Recovery: Ratio of rock/soil core recovered (both solid and non-intact) to the total length of

TCR (%) core run.

Solid Core Recovery: Ratio of solid core to the total length of core run. Solid core has a full diameter,
SCR (%) uninterrupted by natural discontinuities, but not necessarily a full circumference and is measured along
the core axis between natural fractures.

RQD (%) Rock Quality Designation: Ratio of total length of solid core pieces greater than 100mm to the total length

of core run.

FI Fracture Index: Number of natural discontinuities per metre over an indicated length of core of similar
intensity of fracturing.

NI Non Intact: Used where the rock material was recovered fragmented, for example as fine to coarse gravel
size particles.

AZCL Assessed zone of core loss: The estimated depth range where core was not recovered.

DIF Drilling induced fracture: A fracture of non-geological origin brought about by the rock coring.
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Arklow Sewerage Scheme Marine Outfall

1 AUTHORITY

On the instructions of Byrne Looby and ARUP Consulting Engineers, (“the Client’s Representative”), acting
on the behalf of Irish Water (“the Client”), a ground investigation was undertaken at the above location to
provide geotechnical and environmental information for input to the design and construction of a proposed
waste water treatment works.

This report details the work carried out both on site and in the geotechnical and chemical testing
laboratories; it contains a description of the site and the works undertaken, the exploratory hole logs and
the laboratory test results.

All information given in this report is based upon the ground conditions encountered during the site
investigation works, and on the results of the laboratory and field tests performed. However, there may be
conditions at the site that have not been taken into account, such as unpredictable soil strata, contaminant
concentrations, and water conditions between or below exploratory holes. It should be noted that
groundwater levels usually vary due to seasonal and/or other effects and may at times differ to those
recorded during the investigation. No responsibility can be taken for conditions not encountered through
the scope of work commissioned, for example between exploratory hole points, or beneath the termination
depths achieved.

This report was prepared by Causeway Geotech Ltd for the use of the Client and the Client’s Representative
in response to a particular set of instructions. Any other parties using the information contained in this
report do so at their own risk and any duty of care to those parties is excluded.

2 SCOPE

The extent of the investigation, as instructed by the Client’s Representative, included boreholes by light
cable percussion and rotary boring, soil sampling, in-situ and laboratory testing, and the preparation of a
factual report on the findings.

3 DESCRIPTION OF SITE

As shown on the site location plan in Appendix A, the works were conducted in two areas, the first, starting
just after the Arklow bridge on the Avoca River in the town of Arklow and the second starts north of the
river mouth moving east into the Irish Sea.
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4  SITE OPERATIONS

4.1 Summary of site works

Site operations, which were conducted between 29t August and 7th November 2017, comprised:
° nine light cable percussion boreholes
° nine light cable percussion boreholes with rotary follow-on

The exploratory holes and in-situ tests were located as instructed by the Client’s Representative, as shown
on the exploratory hole location plan in Appendix A.

4.2 Boreholes

Atotal of eighteen boreholes were put down in a minimum diameter of 200mm through soils and rock strata
to their completion depths by a combination of methods, including light cable percussion boring by Dando
3000 rigs, and rotary drilling (by a Comacchio 405 Mobile tracked rotary drilling rig).

The borehole logs state the methodology and plant used for each location, as well as the appropriate depth
ranges.

A summary of the boreholes, subdivided by category in accordance with the methods employed for their
completion, is presented in the following sub-sections.

Appendix B presents the borehole logs.

4.2.1 Light cable percussion boreholes

Nine boreholes (BH11-BH19) were put down to completion in minimum 200mm diameter using Dando
3000 light cable percussion boring rigs. All boreholes were terminated either at their scheduled completion
depths, or else on encountering virtual refusal on obstructions, including large boulders and weathered
bedrock.

Disturbed (bulk and small bag) samples were taken within the encountered strata. Undisturbed
(U100/UT100) samples were taken where appropriate and as directed within cohesive soils.
Environmental samples were taken at standard intervals, as directed by the Client’s Representative.

Standard penetration tests were carried out in accordance with EC7 at standard depth intervals using the
split spoon sampler (SPT(s) or solid cone attachment (SPT()). The penetrations are stated for those tests
for which the full 150mm seating drive or 300mm test drive was not possible. The N-values provided on
the borehole logs are uncorrected and no allowance has been made for energy ratio corrections. The SPT
hammer energy measurement report is provided in Appendix F.
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Any water strikes encountered during boring were recorded along with any changes in their levels as the
borehole proceeded.

Where water was added to assist with boring, a note has been added to the log to account for same.
Appendix B presents the borehole logs.

4.2.2 Boreholes by combined percussion boring and rotary follow-on drilling

Nine boreholes (BHO1, BHO2 & BH04-BH10) were put down by a combination of light cable percussion
boring and rotary follow-on drilling techniques with core recovery in bedrock. Where the cable percussion
borehole had not been advanced onto bedrock, rotary percussive methods were employed to advance the
borehole to completion/bedrock. Symmetrix cased full-hole drilling was used.

Standard penetration tests were carried out in accordance with EC7 at standard depth intervals throughout
the overburden using the split spoon sampler (SPT(s)) or solid cone attachment (SPT(q). The penetrations
are stated for those tests for which the full 150mm seating drive or 300mm test drive was not possible. The
N-values provided on the borehole logs are uncorrected and no allowance has been made for energy ratio
corrections. The SPT hammer energy measurement report is provided in Appendix F.

Where coring was carried out within bedrock strata, Geobor S Coring was used. The core was extracted in
up to 1.5m lengths using a SK6L core barrel, which produced core of nominal 102mm diameter, and was
placed in single channel wooden core boxes.

The core was subsequently photographed and examined by a qualified and experienced Engineering
Geologist, thus enabling the production of an engineering log in accordance with BS 5930: 2015: Code of
practice for ground investigations.

Appendix B presents the borehole logs, with core photographs presented in Appendix C.

4.3 Surveying

The as-built exploratory hole positions were surveyed following completion of site operations by a Site
Engineer from Causeway Geotech. Surveying was carried out using a Leica GPS system employing VRS and
real time kinetic (RTK) techniques.

The plan coordinates (Irish National Grid) and ground elevation (mOD Malin) at each location are recorded
on the individual exploratory hole logs. The exploratory hole plan presented in Appendix A shows these as-
built positions.
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LABORATORY WORK

Upon their receipt in the laboratory, all disturbed samples were carefully examined and accurately
described and their descriptions incorporated into the borehole logs.

Geotechnical laboratory testing of soils

Laboratory testing of soils comprised:

° soil classification: moisture content measurement, Atterberg Limit tests and particle size
distribution analysis.

o compressibility: one dimensional consolidation (oedometer)

° shear strength (total stress): unconsolidated undrained triaxial tests

o direct shear: shear box tests

° soil chemistry: pH, water soluble sulphate content, organic matter content

Laboratory testing of soils samples was carried out in accordance with British Standards Institute (1990)
BS 1377:1990, Methods of test for soils for civil engineering purposes. Parts 1 to 9.

The test results are presented in Appendix D.

Geotechnical laboratory testing of rock

Laboratory testing of rock sub-samples comprised:

e point load index

Test Test carried out in accordance with

ISRM Suggested Methods (1985) Suggested method for determining point-load
strength. Int. ]. Rock Mech. Min. Sci. Geomech. Abstr. 22, pp. 53-60

Point load index

The test results are presented in Appendix D.

Environmental laboratory testing of soils

Environmental testing, was conducted on selected environmental soil samples by ESG/Socotec UK
laboratories in Wales.
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Testing was carried out for a range of determinants, including:

° specified disposal at sea suite

° specified waste acceptance criteria (WAC) testing.

Results of environmental laboratory testing are presented in Appendix E.

GROUND CONDITIONS

General geology of the area

Published geological mapping indicate the superficial deposits underlying the site comprise Alluvium
deposits. These deposits are underlain by dark grey slate and minor pale sandstone of the Kilmacrea
Formation.

Ground types encountered during investigation of the site

A summary of the ground types encountered in the exploratory holes is listed below, in approximate
stratigraphic order:

° Fluvioglacial deposits: typically medium dense to dense sands and gravels with localised pockets
of soft to firm sandy gravelly silts and clays interspersed throughout.

° Glacial Till: slightly sandy slightly gravelly silty clay, frequently with low or medium cobble content,
typically stiff in upper horizons, becoming very stiff with increasing depth.

° Bedrock (Amphibolite, Breccia, and Slate): Rockhead was encountered at depths ranging from
5.3m in BH19 to about 23.5m in boreholes BH02 and BH08, showing a trend of dipping east.

Groundwater

Groundwater was encountered during percussion boring through soil as a water strike at 4.10m in borehole
BH17 coincident with a layer medium to coarse gravel.

Details of the individual groundwater strikes, along with any relative changes in levels as works proceeded,
are presented on the exploratory hole logs for each location.

It should be noted that any groundwater strikes within bedrock may have been masked by the fluid used as
the drilling flush medium.
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Project No.: Project Name: Borehole No.:
CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO1
Coordinates: Client:
— GEOTECH Sheet 1 of 3
325103.16 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 20.50 | 17307075 N g o) oopy ARUP SV, -
Rotary Drilling | Comacchio 405 | 20.50 | 25.00 Driller: CC+TA

Ground Level:

Dates:

-3.86 mOD 01/09/2017 - 05/09/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )

(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Description 5 Backfill |
0.00-1.00 B1 B | Black very gravelly silty fine to coarse SAND. Gravel is subrounded fine to m
medium. 7
0.50 ES28 F (1.00) 05 —
- = 1.0 —§
183 -2.00 S; 4.86 100 .| Loose to medium dense black sandy slightly silty subrounded fine to .
1'00 ] 1'45 SPT(S) [1.00[Dry | N=9 (1,2/2,2,2,3) coarse GRAVEL. Sand is fine to coarse. 7]
N=9 o 15 .
1.50 ES29 ]
(1.80) |
2.00 D4 - 2.0 —
2.00-2.45 SPT (S) [2.00|Dry | N=12(2,2/3,3,3,3) i
N=12 ]
2.50 ES30 E 25 —f
2.80-3.50 B> -6.66 2.80 Medium dense greyish brown very gravelly slightly silty fine to coarse ]
3.00 D6 - SAND. Gravel is subrounded fine. 30—
3.00-3.45 SPT(S) [3.00{Dry | N=14 (2,3/4,4,3,3) 1
N=14 1
3.50 ES31 F 35 —
3.50 - 4.50 B7 (1.70) ]
4.00 D8 - 40—
4.00 - 4.45 SPT(S) [4.00|Dry | N=18 (3,3/4,4,5,5) 1
N=18 1
4.50 ES32 836 ¢ 430 Firm brown slightly sandy slightly gravelly SILT. Sand is fine to coarse. ]
4.50-4.80 B9 (0.30) . X _
4.80-5.50 B10 -8.66 4.80 Gravel is subrounded fine. 7
' : : ! Medium dense brown very sandy slightly silty subrounded fine to medium .
5.00-5.45 SPT(S) |5.00\Dry | N=12(1,2/2,3,3,4) - /| GRAVEL. Sand is fine to coarse. Locally thin bands of brown silt. 50—
N=12 ]
(1.10) ]
5.50 ES33 o 55 —
5.80-7.00 B11 9,76 500 ]
6.00 - 6.45 UT34 6.00|Dry | Ublow=37 100% e __— | Very stiff greyish brown slightly sandy slightly gravelly SILT. Sand is fine to 6.0 —1
:| coarse. Gravel is subrounded fine to medium. 7
6.50 D12 2 65 |
(1.70) ]
7.00 D13 - 70—)
7.00 - 7.45 SPT(S) |7.00|Dry [ N=8(1,2/2,2,2,2) ]
N=8 _
r 75 —f
7.60-9.00 Bl4 -11.46 7.60 % Firm brownish grey slightly sandy slightly gravelly SILT. Sand is fine to ]
*| coarse. Gravel is subrounded fine. 7
8.00 - 8.45 uT35 8.00|Dry | Ublow=59 100% - 8.0 —
(1.10) ]
8.50 D15 o 85 —
8.70-10.00 B16 -12.56 8.70 Medium dense brownish grey very silty fine to coarse SAND. ]
9.00 D17 - 9.0 —
9.00-9.45 SPT(S) [9.00{Dry | N=12(1,1/2,3,3,4) 1
N=12 _
(1.40) 1
- 95 —f
10.00 - 10.35 UT36 10.0|Dry | Ublow=61 80% 1 - 101 . 10.0 —
10.10-10.50 B18 0 -13.96 ((?4(?) < ¢ x| Soft grey slightly sandy SILT. Sand is fine to coarse. i

Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 6.20m

Terminated at scheduled depth

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

13.60

SKéL

Water Added

To (m)

Details

Diam (mm)

Casing
To (m)

Flush Type

From (m)

14.00 01:00




Project No.:

Project Name:

Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO1
Coordinates: Client:
— GEOTECH Sheet 2 of 3
325103.16 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 20.50 | 17307075 N g o) oopy ARUP SV, -
Rotary Drilling | Comacchio 405 | 20.50 | 25.00 Driller: CC+TA

Ground Level:

Dates:

-3.86 mOD 01/09/2017 - 05/09/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )
(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Legend Description 5 Backfill
10.50 D19 -14.36 | 10.50 5 X Soft grey slightly sandy SILT. Sand is fine to coarse. ]
10.50 - 12.00 B20 : = *{ Medium dense grey very silty fine to coarse SAND with thin bands of m
greyish brown silt. 7
11.00 - 11.45 SPT(S) [11.0|Dry | N=13 (1,2/3,3,3,4) - —
N=13 |0 1
(2.20) |
12.00-12.45 SPT(S) |[12.0|Dry | N=12(2,3/3,3,3,3) = —
N=12 |0 1
12.70-13.50 B21 -16.56 ¢ 1270 Medium dense to dense greyish brown very sandy silty subrounded fine to ]
13.00 - 13.45 SPT(s) |13.0[Dry | N=21(1,2/4,5,5,7) - :| coarse GRAVEL with low cobble content. Sand is fine to coarse. ]
N=21 |0 ]
14.00 D22 = —
14.00 - 15.00 B23 ]
14.00 - 14.45 SPT(S) [14.0|Dry | N=28 (3,4/6,6,7,9) e
N=28 |0 b ]
(4.30) ]
15.00 D24 - —
15.00 - 16.00 B25 1
15.00 - 15.45 SPT(S) |15.0|Dry | N=31(6,7/9,7,7,8) e
N=31 |0 b ]
16.00-17.00 | B26 = —
16.00 - 16.45 SPT(S) |16.0|Dry | N=31 (4,6/7,8,8,8) ]
N=31 0 1
17.00-17.45 SPT(S) |17.0/Dry | N=26(2,4/5,5,7,9) -20.86 - 17.00 ‘| Medium dense to dense brownish grey very sandy very silty subrounded ]
N=26 0 fine to medium GRAVEL. Sand is fine to coarse ]
17.30 - 18.00 B37 ' ' 1
18.00 D38 -
18.00 - 19.00 B39 ]
18.00 - 18.45 SPT(S) |18.0|Dry | N=18(2,3/4,4,5,5) ]
N=18 |0 b ]
(3.50) ]
19.00 D40 = —
19.00 - 20.00 B41 1
19.00 - 19.45 SPT(S) [19.0|Dry | N=32(3,4/7,8,9,8) e
N=32 |0 b ]
20.00 D42 = —
20.00 - 20.45 SPT (S) [20.0|Dry | N=29(2,3/5,7,8,9) ]
N=29 0 ]
20.20-20.50 | B27 2050 _
-24.36 ’ 7| Very dense greyish brown gravelly slightly silty fine to coarse SAND. Gravel E
TCR [SCR|RQD| FI
Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 6.20m

Terminated at scheduled depth

Struck at (m)

Casing to (m) | _Time (min)

Rose to (m)

From (m)

To (m) Time (hh:mm)

SKéL

Flush Type Water

Added Casing

Details

From (m)

To (m) To (m)

Diam (mm)

15.00

250

13.60

14.00 01:00




..\ Project No.: Project Name: Borehole No.:
...r CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO1
.C Coordinates:  |Client:
..'/ —GEOTECH i Sheet 3 of 3
(4 325103.16 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 20.50 | 17307075 N g o) oopy ARUP SV, -
Rotary Drilling | Comacchio 405 | 20.50 | 25.00 Driller: CC+TA

Ground Level:

Dates:

-3.86 mOD 01/09/2017 - 05/09/2017 Logger: SG
Depth . Level | Depth (m) . ] y
RQD s
(m) TCR|SCR(RQD| FI Field Records (mOD) | (Thickness) Legend Description 5 Backfill
%% “1is subrounded fine to medium. i
21.00-21.45 N=50 = 21.0 —]
(6,6/7,13,14,16) i
- 21.5 :
— 22.0 ;
- 22.5 :
(4.50) i
23.00 - 23.40 N=50 (6,7/50 for - 23.0 —
250mm) ]
L 23.5 :
- 24.0 1
F 24.5 :
25.00-25.34 50 (6,9/50 for -28.86 [~ 25.00 End of Borehole at 25.00m 25.0 —
185mm) ’ ]
- 25.5 :
— 126.0 ;
- 126.5 :
— 27.0 ;
L 27.5 :
- 28.0 ;
F 128.5 :
— 29.0 ;
F 129.5 :
— 30.0 ;
- 30.5 :
— 31.0 ;
TCR|SCR|RQD| FI

Remarks Core Barrel Struck at (m) Casl‘nAg’tautliir St:w'n':?:m} Rose to (m) me1r(n:)hlse"IT?§n)Det?ilr:§(hh-mm;

Deck to Bed = 6.20m 13.60 14.00 01:00

SKé6L . : :
Water Added Casing Details
Flush Type From (m) To (m) To (m) Diam (mm)
24.80 200
Terminated at scheduled depth




Project No.:

Project Name:

Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO02
Coordinates: Client:
— GEOTECH Sheet 1 of 3
325147.66 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 18.00 | 17309473 N g 1) oopy ARUP IV, -
Rotary Drilling | Comacchio 405 | 18.00 | 25.00 Driller: CC+SS

Ground Level:

Dates:

-1.28 mOD 29/08/2017 - 31/08/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) L g )

(m) Tests D(mp; erth Field Records (mOD) | (Thickness) Legend Description 5 Backfill |
0.00-1.00 B1 - .. "% ¢| Black very sandy slightly silty subrounded to rounded fine to coarse m
GRAVEL. Sand is fine to coarse. 7
0.50 ES28 E (1.00) 05 —
- — 1.0 —§
188 22.00 5214 2.28 1.00 Soft black slightly gravelly very sandy SILT with organic matter. Sand is fine m
1.00-1.45 SPT(S) |1.00 N=8 (1,2/2,2,2,2) to coarse. Gravel is subangular to subrounded fine to medium. 7
N=8 o 15 —f
1.50 ES29 (1.30) ]
2.00 D15 - 20—
2.00-2.45 SPT(S) (2.00 N=5(1,1/1,1,1,2) ]
N=5 -3.58 2.30 ‘| Loose black very sandy slightly silty subrounded to rounded fine to coarse ]
2.30-3.00 B3 E .| GRAVEL. Sand is fine to coarse 25
2.50 ES30 . i : —
3.00 D16 - 30—)
3.00-4.00 B4 ]
3.00-3.45 SPT (S) |3.00 N=8 (1,2/1,2,2,3) —
N=8 o 35 —
3.50 ES31 (2.60) e
4.00 D17 - 4.0 —
4.00 - 4.45 SPT (S) |4.00 N=10(1,1/2,2,3,3) a
N=10 _
4.50 ES32 F 45 —
4.90 - 6.00 BS -6.18 4.90 7 n
5.00-5.45 uT24 Ublow=76 100% - | — | Firm brown CLAY. 50—
5.50 ES33 (110 — ] 55 |
- — 6.0 —
288 -6.40 528 7.28 . Medium dense brown very sandy silty subangular to subrounded fine to m
6.00 - 6.45 SPT(S) [6.00 N=15 (1,2/3,3,4,5) medium GRAVEL. Sand is fine to coarse. 7]
N=15 £ 6.5 —
6.40-7.00 87 788 -| Firm to stiff brown CLAY. ]
-8.18 " - - — - 1
7.00 - 7.45 uT25 Ublow=65 100% - Firm brownish grey slightly sandy CLAY. Sand is fine to medium. 7.0 —}
7.00 - 8.00 B8 1
7.50 D19 s 75 )
8.00 - 8.45 SPT(S) (8.00 N=7(2,1/2,1,2,2) - 8.0 —
N=7 .
C 8.5 ;
9.00 - 10.00 B9 -10.28 - " 9.0 —
9.00 - 9.45 UT26 Ublow=30 0% Grey silty fine SAND. ]
C 9.5 ;
-11.08 = - - = - N
-| Firm brownish grey slightly sandy CLAY. Sand is fine to medium. m
10.00 - 11.00 B10 - 10.0 —
10.00 - 10.45 SPT(S) [10.0 N=8 (1,2/2,2,2,2) ]
N=8 (0] _

Remarks Core Barrel Water Strikes Chiselling Details

Deck to bed = 5.30m

Terminated at scheduled depth

Struck at (m) | Casingto (m) | Time (min)

Rose to (m)

From (m)

To (m) Time (hh:mm)

Water Added Casing

Flush Type

Details

From (m) To (m) To (m)

Diam (mm)

2.50 15.00

11.00

12.80 01:00




Project No.:

Project Name:

Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO02
Coordinates: Client:
— GEOTECH Sheet 2 of 3
325147.66 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 18.00 | 17309473 N g 1) oopy ARUP IV, -
Rotary Drilling | Comacchio 405 | 18.00 | 25.00 Driller: CC+SS

Ground Level:

Dates:

-1.28 mOD 29/08/2017 - 31/08/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )

m) Tests D(.,.p; e Field Records (mOD) | (Thickness) Legend Description 5 Backfill
10.50 D20 ~-1 Firm brownish grey slightly sandy CLAY. Sand is fine to medium. ]
10.50 - 10.95 uT27 Ublow=59 100% -
11.00 D21 —
11.00 - 11.45 SPT(S) [11.0 N=15(2,2/3,3,3,6) ]
N=15 0 ]
11.50-12.50 811 -12.78 Medium dense brown very sandy silty subangular to subrounded fine to .
. coarse GRAVEL with low cobble and boulder content. Sand is fine to 7
coarse. Cobbles and boulders are subrounded to rounded. .
12.00-12.45 SPT(S) [12.0 N=23 (3,4/6,5,6,6) —
N=23 |0 1
13.00 - 14.00 B12 —
13.00 - 13.45 SPT(S) [13.0 N=24 (2,4/5,6,6,7) ]
N=24 0 ]
-15.02 / :| Dense brown sandy subangular to subrounded fine to coarse GRAVEL with 7
14.00 D22 vy | medium cobble and boulder content. Sand is fine to coarse. Cobbles and —
14.00 - 15.00 B13 0 "’(.ji boulders are subangular to subrounded. 7]
14.00 - 14.45 SPT(S) [14.0 N=39 (4,6/7,9,10,13) . R 1
N=39 [0 2 TF j
15.00 D23 = o —
15.00 - 16.00 B35 o 1
15.00 - 15.45 SPT(S) [15.0 N=34 (6,9/7,8,8,11) (3.15) R E
N=34 |0 2 r a
16.00 D34 - o —
16.00 - 16.45 SPT(S) N=34 (4,6/7,9,8,10) (o} ]
N=34 P 5
16.90 - 17.50 B37 -18.18 16.90 T n
17.00 D36 - =, 27| Dense grey sandy silty subangular to subrounded fine to coarse GRAVEL. —
17.00-17.45  |SPT(S) [17.0 N=32 (4,6/7,7,8,10) Sand is fine to coarse. .
N=32 |0 ]
E (1.10) ]
~ CPpTF (o) 190 [ i
1868-188s SO0 ;8 % for 35mm/eg | 1027 | 180 Amphibolite BOULDER. ]
0 or 25mm _
or mm] (0.40) ]
40 -19.68 E 1840 o| Grey sandy silty subangular to subrounded fine to coarse GRAVEL with low ]
:| cobble content. Sand is fine to coarse. Cobbles are subangular to ]
% =“ subrounded predominantly of amphibolite. -
b ]
19.00 - 19.45 N=35 (5,6/8,8,9,10) - R —]
19.00 S i
8 ]
g 3 N
% u
i i
20.00 - 20.45 N=38(5,7/9,8,10,11) - s ]
3 ]
g 2 ]
o 1

TCR [SCR|RQD| FI
Remarks Water Strikes Chiselling Details

Deck to bed = 5.30m

Terminated at scheduled depth

Core Barrel

Struck at (m) | Casingto (m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
11.00 12.80 01:00
Flush Type Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
16.50 250
18.00 200




Project No.:

Project Name:

Borehole No.:

..\

@ C 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO2
..’C CAU SEWAY Coordinates: Client: :

..'/ —GEOTECH ) o Sheet 3 of 3

4 325147.66 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 18.00 | 17309473 N g 1) oopy ARUP IV, -

Rotary Drilling | Comacchio 405 | 18.00 | 25.00 Driller: CC+SS

Ground Level:

Dates:

-1.28 mOD 29/08/2017 - 31/08/2017 Logger: SG
Depth . Level | Depth (m) . ] y
RQD &

(m) TCR|SCR(RQD| FI Field Records (mOD) | (Thickness) Legend Description 5 Backfill
Grey sandy silty subangular to subrounded fine to coarse GRAVEL with low -
- o bl cotnt. v s et core, Cobtles e sbanar o =
(6,6/10,11,10,12) =0 P y p . :
C 21.5 :
22.00 - 22.45 N=42 - 22.0 —
(6,7/10,10,11,11) (5.10) ]
C 22.5 :
23.00 - 23.45 N=48 - 30 —]
(7,7/11,12,13,12) ]
- - 23.5 —]
23.50 24.78 2350 Medium strong to strong dark bluish grey AMPHIBOLITE recovered as -
subangular to subrounded fine to coarse GRAVEL and subrounded to ]
rounded cobbles. E
— 24.0 —1
(1.50) ]
r 24.5 :
25.00-25.26 50 (12,21/50 for -26.28 - 25.00 End of Borehole at 25.00m 50—
25.00 110mm) _
C 25.5 :
— 126.0 ;
C 126.5 :
— 27.0 ;
L 27.5 :
- 28.0 ;
r 128.5 :
— 29.0 ;
r 129.5 :
— 30.0 ;
C 30.5 :
[— 31.0 ;

TCR|SCR|RQD| FI
Remarks Core Barrel Water Strikes Chiselling Details

Deck to bed = 5.30m

Terminated at scheduled depth

Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
11.00 12.80 01:00
Water Added Casing Details
Flush Type g
From (m) To (m) To (m) Diam (mm)




Project No.:

Project Name:

Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO4
Coordinates: Client:
— GEOTECH Sheet 1 of 3
325414.08 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 21.50 | 1/3210.90N g ) oop ARUP IV, -
Rotary Drilling | Comacchio 405 | 21.50 | 25.00 Driller: cc/an+s)

Ground Level:

Dates:

-2.21 mOD 07/09/2017 - 09/09/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )
(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Legend Description 5 Backfill |
0.00-1.40 B13 : Medium dense yellowish brown slightly gravelly fine to coarse SAND with m
shell fragments. Gravel is subangular to subrounded fine to medium. 7
0.50 ES27 o 05 —f
(1.40) ]
1.00 D14 = 10—
1.00-1.45 SPT(S) [1.00 N=21 (3,4/5,5,5,6) ]
N=21 ]
1.40-2.50 B15 -3.61 1.40 . - - — R
A0-2. E Medium dense yellowish brown very gravelly slightly silty fine to coarse 15 —
1.50 ES28 SAND with occasional shell fragments. Gravel is subrounded fine to ]
medium. .
2.00 D16 - 2.0 —
2.00-2.45 SPT(S) (2.00 N=15 (2,2/3,4,4,4) i
N=15 ]
2.50 ES29 E 25 —f
(2.80) e
3.00 D18 - 3.0 —
3.00 - 4.00 B17 1
3.00-3.45 SPT(S) |[3.00 N=12 (1,2/2,3,3,4) B
N=12 o 35 —
3.50 ES30 ]
4.00 D19 - 40—
4.00-4.45 SPT(S) |4.00 N=17 (2,3/3,4,5,5) 641 420 ]
N=17 ’ ’ Medium dense brownish grey slightly gravelly slightly silty fine to coarse .
4.20-5.00 B20 E SAND with shell fragments. Gravel is subangular fine to medium. us |
4.50 ES31 _
5.00 D21 F (1.60) 5.0 —
5.00 - 5.45 SPT(S) [5.00 N=23 (1,4/5,5,6,7) ]
N=23 ]
5.50 ES32 o 55 —f
5.80-6.10 B22 -8.01 (3'28) ', Firm brownish grey slightly sandy slightly gravelly CLAY. Sand is fine to ]
6.00 D23 831 F 610 coarse. Gravel is subangular fine to coarse. 60—
6.00 - 6.45 SPT(S) |6.00 N=27 (3,4/6,6,7,8) ’ : ‘| Medium dense brownish grey very sandy slightly silty subangular fine to ]
N=27 coarse GRAVEL. Sand is fine to coarse. 1
6.10-7.00 B24 £ 6.5 —
7.00 - 8.00 B25 - 70—)
7.00 - 7.45 SPT(S) |7.00 N=23(2,3/5,6,6,6) ]
N=23 (2.40) i
r 75 —f
8.00 - 8.45 SPT(S) (8.00 N=27 (4,6/7,8,7,5) = 8.0 —
N=27 1
1071 ¢ 830 Firm brownish grey slightly sandy gravelly SILT. Sand is fine to coarse. -
(0.50) Gravel is subangular fine to medium, 7
9.00-9.50 B26 -11.21 = 9.00 g - - " - - 9.0 —]
9.00-9.45 SPT(S) [9.00 N=15 (2,3/3,4,4.4) Medlur?n dense bl’OWI’?ISh grey gravelly slightly silty fine to coarse SAND. ]
Gravel is subangular fine.

N=15 ]
- 95 —f
(2.00) ]
10.00 - 10.45 SPT(S) [10.0 N=19 (3,3/4,4,5,6) - 10.0 —]
N=19 |0 ]

Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 8.70m

Terminated at scheduled depth

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

21.45

Water Added

To (m)

Details

Diam (mm)

Casing
To (m)

Flush Type

From (m)

21.50 01:00




Project No.:

Project Name:

Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO4
Coordinates: Client:
— GEOTECH Sheet 2 of 3
325414.08 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 21.50 | 1/3210.90N g ) oop ARUP IV, -
Rotary Drilling | Comacchio 405 | 21.50 | 25.00 Driller: cc/an+s)

Ground Level:

Dates:

-2.21 mOD 07/09/2017 - 09/09/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )

(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Description 5 Backfill
b .3 “] Medium dense brownish grey gravelly slightly silty fine to coarse SAND. ]
Gravel is subangular fine. m
11.00-12.00 Bl -13.21  11.00 Medium dense to dense grey very gravelly slightly silty fine to coarse -
11.00-11.45 | SPT(S) |11.0 N=24 (3,4/5,6,6,7) ‘ grey very gravelly sightly sty ]
N=24 0 SAND. Gravel is subangular to subrounded fine. 7]
(1.50) i
12.00 D8 e ]
12.00 - 12.45 SPT(S) [12.0 N=42 (4,5/7,9,11,15) ]
N=42 0 _
12.50-13.50 B2 1471 ¢ 1250 Very stiff brownish grey slightly sandy slightly gravelly silty CLAY. Sand is .
fine to coarse. Gravel is subangular to subrounded fine. 7
13.00 - 13.45 uT35 Ublow=125 0% - —
13.50 D9 o —
13.50 - 13.92 SPT(S) [13.5 N=50 (5,6/50 for ]
0 265mm) B
14.00 D10 - —
14.00 - 15.00 B3 ]
14.00 - 14.43 SPT(S) (14.0 N=50 (7,8/50 for -
0 280mm) a ]
(4.50) ]
15.00 D11 = —
15.00 - 15.35 SPT(S) [15.0 50 (6,10/50 for ]
0 200mm) 1
15.50 - 16.50 B4 E —
16.00-16.44 |SPT(S) |16.0 N=50 (5,7/50 for - —
0 290mm) 1
17.00 - 18.00 B5 -19.21 = 17.00 + - n " n — —
17.00 - 17.45 SPT(S) [17.0 N=34 (3,4/6,8,9,11) Very stiff brownish grey slightly sandy silty CLAY. Sand is fine to coarse. ]
N=34 0 1

18.00 - 18.45 SPT(S) ([18.0 N=42 (5,8/9,9,11,13) -

N=42 0 ]
(2.60) ]
19.00 D12 = —
19.00 - 19.45 SPT(S) [19.0 N=29 (3,4/6,7,8,8) i
N=29 0 -
19.60 B6 2181 1960 -’ Very stiff brown slightly gravelly sandy silty CLAY. Sand is fine to coarse. 1
—_+| Gravel is subrounded fine to coarse. 7
20.00 - 20.45 SPT(S) [20.0 N=32 (4,6/7,8,8,9) - —
N=32 |0 (1.40) 1

Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 8.70m

Terminated at scheduled depth

Struck at (m) | Casing to (m)

Time (min)

Rose to (m)

From (m)

To (m) Time (hh:mm)

Flush Type Water Added

Casing

Details

From (m) To (m)

To (m)

Diam (mm)

16.50

250

21.45

21.50 01:00




Project No.:

Project Name:

Borehole No.:

..\

@ C 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO4
..’C CAU SEWAY Coordinates: Client: :

®g¥% — GEOTECH ) o Sheet 3 of 3

4 325414.08 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 21.50 | 1/3210.90N g ) oop ARUP IV, -

Rotary Drilling | Comacchio 405 | 21.50 | 25.00 Driller: cc/anss)

Ground Level:

Dates:

-2.21 mOD 07/09/2017 - 09/09/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) L & .
(m) Tests D(mn; erth Field Records (mOD) | (Thickness) Description 5 Backfill
-] Very stiff brown slightly gravelly sandy silty CLAY. Sand is fine to coarse. m
Gravel is subrounded fine to coarse. ]
;188 : ;122 SBP7T ) 210 N=49 -23.21 2100 | Dense brown very sandy silty subrounded fine to coarse GRAVEL with low 0]
’ ’ N=49 0 : (6_9/11 11,13,14) #| cobble and boulder content. Sand is fine to coarse. Cobbles and boulders 7
- ! e .o are subangular to subrounded. i
2150-2350 B33 3 7]
22.00 - 22.45 SPT(C) ([22.0 N=44(5,7/7,9,13,15) - 22.0 —
N=44 |0 1
C 22.5 ;
23.00-23.35 SPT(C) |23.0 50 (6,15/50 for - 9 23.0 —
0 200mm) o i
(4.00) 2 |
23.50-25.00 |B34 g ey s
x_"x ¢ ]
wy H 5
e

i xs PSR 1
24.00 - 24.44 SPT(C) |24.0 N=50 (7,6/50 for - R : 24.0 —]
0 295mm) 1
r 24.5 ;
— R [ e s _
25.00 - 25.44 SPT (C) (2)540 gs—:r?”(:f/so for 27.21 25.00 End of Borehole at 25.00m 25.0 ]
C 25.5 ;
— 126.0 ;
C 126.5 ;
— 27.0 ;
L 27.5 ;
- 28.0 ;
r 128.5 ;
— 29.0 ;
r 29.5 ;
— 30.0 ;
C 30.5 ;
[— 31.0 ;

Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 8.70m

Terminated at scheduled depth

Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
21.45 21.50 01:00
Water Added Casing Details
Flush Type g
From (m) To (m) To (m) Diam (mm)
21.50 200




Project No.:

Project Name:

Borehole No.:

CAU SEW " Y 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO5
Coordinates: Client:
———GEOTECH _ Sheet 10f 3
325533.31 F Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 19.30 | 17326959 N g 0| oopy ARUP JV. —— o
Rotary Percussion| Comacchio 405 | 19.30 | 22.50 S dlevel: Dates: Driller: ;¢.qcc
Rotary Coring | Comacchio 405 | 22.50 | 24.00 round Level: ates:
-4.85 mOD 19/09/2017 - 21/09/2017 Logger: SG
Depth Sample /| casine waer . Level | Depth (m) . g .

(m) Tests D(mp;h erth Field Records (mOD) | (Thickness) Description 5 Backfill |
0.00-1.00 B7 B 1 Medium dense brownish grey very gravelly slightly silty fine to coarse m
SAND. Gravel is subrounded fine to coarse. 7
0.50 ES1 o 05 —
1.00 D13 - 10—
1.00 - 2.00 B8 ]
1.00-1.45 SPT(S) [1.00 N=14(2,3/3,3,4,4) (2.70) 1
N=14 b 15 —|
1.50 ES2 ]
2.00 D14 - 20—
2.00-2.45 SPT(S) (2.00 N=19 (2,3/4,4,5,6) ]
N=19 ]
2.20-3.50 B9 E 25 |
2.50 ES3 ]
-7.55 2.70 n - " " n " N
Medium dense brownish grey slightly silty slightly gravelly fine to coarse m
3.00 D15 - SAND. Gravel is subrounded fine to coarse. 301
3.00-3.45 SPT(S) [3.00 N=16 (1,2/3,4,4,5) ]
N=16 _
3.50 ES4 F 35 —
4.00 D16 L (2.50) 20—
4.00-4.45 SPT(S) |4.00 N=24 (3,4/5,6,6,7) ]
N=24 —
4.50 ES5 o 45 —
5.00 D17 - 5.0 —]
5.00 - 5.45 SPT(S) (5.00 N=28 (2,3/6,6,7,9) -10.05 520 a
N=28 ’ ’ Dense grey very sandy slightly silty subrounded fine to coarse GRAVEL. m
5.20-6.00 B10 E Sand is fine to coarse. s ]
5.50 ES6 ]
6.00 - 6.45 SPT(S) [6.00 N=36 (4,6/7,9,9,11) - 6.0 ]
N=36 1
(2.20) |
. 6.5 —
7.00-7.45 SPT(S) |7.00 N=43 - 70—
N=43 (6,9/9,10,11,13) ]
7:40-7.90 Bl1 1225 ¢ 740 Firm greyish brown slightly sandy slightly gravelly SILT. Sand is fine to 75
(0.50) '| coarse. Gravel is subangular to subrounded fine to medium. 7
;gg -9:00 gié 1275 - 7:90 Medium dense brownish grey very sandy subrounded fine to coarse 80—
8.00 - 8.45 SPT(S) [8.00 N=12 (2,2/3,3,3,3) GRAVEL. Sand is fine to coarse. 7]
N=12 ]
L (1.10) 85 —
ggg 10.00 3213 -13.85 = 9.00 5| Medium dense brownish grey sandy subrounded fine to coarse GRAVEL -
gl .| with low cobble and boulder content. Sand is fine to coarse. Cobbles and 7]
9.00-9.45 SPT(S) |9.00 N=15(1,2/3,3,4,5) boulders are subrounded to rounded. ]
N=15 o 9.5 —
10.00-11.00 | B21 - 100 —]
10.00 - 10.38 SPT(C) [10.0 N=50 (5,6/50 for ]
0 230mm) ]

Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 9.60m

Terminated on instruction of Engineer

Struck at (m)

Casing to (m) | _Time (min)

Rose to (m)

From (m)

To (m)

Time (hh:mm)

SKéL

19.10

Flush Type Water

Added Casing

Details

From (m)

To (m) To (m)

Diam (mm)

7.50

250

19.30

01:00




Project No.:

Project Name:

Borehole No.:

17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO5
CAUSEWAY :
Coordinates: Client:
—GEOTECH _ Sheet 2 of 3
325533.31 F Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 19.30 | 17326959 N g 0| oopy ARUP JV. o
Rotary Percussion| Comacchio 405 | 19.30 | 22.50 G dlevel: |Dates: Driller: DR+SJ/CC
Rotary Coring | Comacchio 405 | 22.50 | 24.00 round Level: ates:
-4.85mOD  |19/09/2017 - 21/09/2017 Logger: SG
Depth Sample /| casine waer . Level | Depth (m) . ] )
(m) Tests D(mp;h entn Field Records (mOD) | (Thickness) Legend Description 5 Backfill
b '.0’;, : :°' I Medium dense brownish grey sandy subrounded fine to coarse GRAVEL ]
e fﬁ; with low cobble and boulder content. Sand is fine to coarse. Cobbles and .
+_.’s| boulders are subrounded to rounded. 7
11.00-12.00  |B22 = —
11.00 - 11.45 SPT(C) [11.0 N=18 (2,3/4,4,5,5) ]
N=18 0 16.25 11.40 n
Bt & ’ -~ 3| Very stiff brown slightly gravelly sandy CLAY. Sand is fine to coarse. Gravel —
is subrounded fine to coarse. 7
12.00 - 13.00 B23 e -]
12.00 - 12.29 SPT(C) [12.0 50 (25 for 1
0 140mm/50 for 1
150mm) a ]
13.00 - 14.00 B24 - ]
13.00 - 13.32 SPT(C) [13.0 50 (8,12/50 for 1
0 175mm) B
(4.00) g
1400-15.00  |B25 = —
14.00 - 14.31 SPT(C) [14.0 50 (9,13/50 for ]
0 160mm) 1
15.00 - 15.32 SPT(C) [15.0 50 (7,11/50 for - —
0 170mm) B
-20.25 o 1540 - | Very stiff brown sandy gravelly CLAY. Sand is fine to coarse. Gravel is ]
subangular to subrounded fine to coarse. ]
(0.60) ]
1288: iégg SB;? © |60 50 (7,10/50 for -20.85 | 16.00 - o) Loi Dense brown very sandy subrounded fine to coarse GRAVEL with low -
' ' o ' 175rr;m) Q . _:| cobble and boulder content. Sand is fine to coarse. Cobbles and boulders 7]
yi | are subrounded to rounded. m
17.00 D28 L o —
17.00 - 18.00 B27 O i
17.00-17.32  [SPT(C) [17.0 50 (5,8/50 for o .
0 165mm) o ]
(3.10) T |
18.00 D29 - o
18.00 - 18.45 SPT(C) [18.0 N=47 o ]
N=47 [0 (4,9/9,11,12,15) o .
o ]
19.00 D30 O o —
19.00-19.30 | D31 BB 550 BOULDERS i
19.00 - 19.16 SPT(C) [19.0 50 (25 for -24.15 Very dense brown sandy slightly silty subrounded fine to coarse GRAVEL ]
0 135mm/50 for o 5| With low cobble and boulder content. Sand is fine to coarse. Cobbles and ]
25mm) : :| boulders are subrounded to rounded. -
L (1.50) —]
Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 9.60m

Terminated on instruction of Engineer

Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
SK6L 19.10 19.30 01:00
Water Added Casing Details
Flush Type g
From (m) To (m) To (m) Diam (mm)
19.30 200




Project No.:

Project Name:

Borehole No.:

-
.g. CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO5
Coordinates: Client:
.g"/ —GEOTECH _ Sheet 3 of 3
325533.31 F Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
- 173269.59 N
Cable Percusspn Dando ?000 0.00 19.30 Byrne Looby ARUP J.V. Nar: CosS/
Rotary Percussion| Comacchio 405 | 19.30 | 22.50 G dlevel: [Dates: Driller: DR#SJ/CC
Rotary Coring | Comacchio 405 | 22.50 | 24.00 round Level: ates:
-4.85mOD  |19/09/2017 - 21/09/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )
(m) Tests D(mn)h o Field Records (mOD) | (Thickness) Legend Description 5 Backfill
20.80-20.92 SPT(C) (20.8 50 (50 for -25.65 20.80 Very dense brown sandy slightly silty subrounded fine to coarse GRAVEL .
0 100mm/50 for - with low cobble and boulder content. Sand is fine to coarse. Cobbles and 1o 7
20mm) :| boulders are subrounded to rounded. o
Very dense brown gravelly silty fine to coarse SAND with low cobble and 7
boulder content. Gravel is subrounded fine to coarse. Cobbles and -
E boulders are subrounded to rounded. 2>
(1.70) y ]
— 22.0 ;
F 22.50 - - " " 22.5 .
-27.35 Medium strong dark bluish grey AMPHOLITE. Partially weathered with -
heavy orangish brown staining on surfaces. ]
Discontinuities: —
- 1. 0 to 20 joints, closely spaced 20/60/160, undulating rough closed with 230 ]
heavy orangish brown staining. -
100151 | 0 | 16 (1.50) 2. 70 to 90 degree joints, undulating, rough, closed with heavy orangish ]
E brown staining. 235 —
24.00 ] -28.85 1 24.00 End of Borehole at 24.00m o]
r 24.5 :
— 125.0 ;
r 25.5 :
— 126.0 ;
r 126.5 :
— 27.0 ;
L 27.5 :
- 28.0 ;
r 128.5 :
— 29.0 ;
r 29.5 :
— 30.0 ;
r 30.5 :
— 31.0 ;
TCR|SCR|RQD| FI
Remarks Water Strikes Chiselling Details

Deck to Bed = 9.60m

Terminated on instruction of Engineer

Core Barrel

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

19.10

SKéL

Water Added

To (m)

Casing Details
To (m)

Flush Type

From (m) Diam (mm)

19.30 01:00




Project No.: Project Name: Borehole No.:
CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO6
Coordinates: Client:
— GEOTECH Sheet 1 of 3
325634.18 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando2000 | 0.00 | 17.00 | /329269 N g 0| oopy ARUP JV. -
Rotary Drilling | Comacchio 405 | 17.00 | 25.20 Driller: CC+SS

Ground Level:

Dates:

-5.62mOD  |26/09/2017 - 29/09/2017 Logger: 5G
Depth Sample / Casing | water . Level | Depth (m) . ] )

m) Tests D(.,.p; e Field Records (mOD) | (Thickness) Legend Description 5 Backfill |
0.00-1.00 B1 Y‘ * “1 Black very gravelly slightly silty fine to coarse SAND with shell fragments. m
(0.50) [ Gravel is subrounded fine to medium. 7
- - 05 —}
050 ES29 6.12 0.50 Medium dense dark grey slightly gravelly slightly silty fine to coarse SAND ]
with occasional shell fragments. Gravel is subrounded fine to medium. 7
1.00 D2 - 10—
1.00 - 1.45 SPT(S) [1.00 N=16 (2,3/3,4,4,5) ]
N=16 ]
1.30-2.00 B3 a 15
1.50 ES30 ]
2.00 D4 - 20—}
2.00 - 3.00 B5 1
2.00-2.45 SPT(S) |[2.00 N=17 (1,2/3,3,5,6) e
N=17 E 25
2.50 ES31 ]
3.00 D6 - 30—)
3.00 - 4.00 B7 1
3.00-3.45 SPT(S) |[3.00 N=26 (4,5/5,6,7,8) B
N=26 a 35
3.50 ES32 ]
4.00 D8 - 40—
4.00-4.45 SPT(S) |4.00 N=19 (1,2/3,5,5,6) ]
N 10.02 n
4.40-5.00 B9 i Medium dense dark grey very gravelly slightly silty fine to coarse SAND 45 —
4.50 ES33 with shell fragments. Gravel is subrounded fine to medium. ]
- — 5.0 —}
ggg - 6.00 gig 10.62 Medium dense brownish grey very sandy slightly silty subrounded fine to .
5.00-545 SPT(S) |5.00 N=16 (2,3/3,4,4,5) coarse GRAVEL with occasional shell fragments. Sand is fine to coarse. 7
N=16 1112 F - : - 55 —
5.50 ES34 Medium dense brownish grey sandy subrounded fine to coarse GRAVEL .
. 75| with low cobble content. Sand is fine to coarse. Cobbles are subrounded to 7
.| rounded. .
6.00 D12 - 6.0 —
6.00 - 6.45 SPT(S) |6.00 N=27(4,5/6,6,7,8) | _11.82 v .
N=27 ’ | Stiff to very stiff brown slightly sandy slightly gravelly silty CLAY with low .
6.20 - 7.00 B13 b cobble and boulder content. Sand is fine to coarse. Gravel is subrounded o5 ]
| fine to coarse. Cobbles and boulders are subrounded to rounded. .
7.00-7.45 u27 7.00 Ublow=175 100% - 7.0 —]
7.50 D14 E 75
7.50 - 8.00 B35 ]
8.00-9.00 B36 - 8.0 —f
8.00 - 8.45 SPT(S) [8.00 N=43 ]
N=43 (5,7/9,11,11,12) E
F 85 —
9.00-10.00 B20 - 9.0 —
9.00-9.45 SPT(S) [9.00 N=46 ]
N=46 (4,6/8,11,13,14) -
F 9.5 —
10.00 D19 - 100 —]
10.00 - 10.35 SPT(S) [10.0 50 (8,10/50 for ]
0 200mm) ]

Remarks Core Barrel Water Strikes Chiselling Details

Deck to bed = 12.00m

Terminated at scheduled depth

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

Water

From (m)

Added

To (m)

Details
Diam (mm)

250

Casing
To (m)
7.00

Flush Type

02:00
01:30




Project No.:

Project Name:

Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO6
Coordinates: Client:
— GEOTECH Sheet 2 of 3
325634.18 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando2000 | 0.00 | 17.00 | /329269 N g 0| oopy ARUP JV. -
Rotary Drilling | Comacchio 405 | 17.00 | 25.20 Driller: CC+SS

Ground Level:

Dates:

-5.62mOD  |26/09/2017 - 29/09/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )

(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Legend Description 5 Backfill
10.50 - 11.50 B18 b E&g;Ljf Stiff to very stiff brown slightly sandy slightly gravelly silty CLAY with low ]
cobble and boulder content. Sand is fine to coarse. Gravel is subrounded .
fine to coarse. Cobbles and boulders are subrounded to rounded. 7
11.00 D17 = —
11.00-11.30 SPT(S) [11.0 50 (7,11/50 for ]
0 150mm) 1
12.00-12.10 u28 12.0 Ublow=50 0% = —
0 1
12.50 D16 o —
12.50-1272  |SPT(S) [12.0 50 (25 f 1822 1 1260 < - ]
. . (s) . (25 for ;| Very dense brown very sandy silty subangular to subrounded fine to -
0 125mm/50 for medium GRAVEL. Sand is fine to coarse. 7]
100mm) E ]
12.60-13.50 | B15S (0.90) R
13:50-13.95 i‘P_Z(SS) 33'5 (’\;;g/slo 10,11,14) 71912 p 13.50 : .| Dense brown sandy slightly silty subangular to subrounded fine to coarse ]
- e 2| GRAVEL with low cobble and boulder content. Sand is fine to coarse. 7]
:| Cobbles and boulders are subrounded to rounded. .
14.00-15.00  |B26 - —
(1.50) ]
14.50 D25 2 -
14.50 - 14.95 SPT(C) (14.5 N=49 i
N=49 0 (8,10/11,11,13,14) ]
15.00-16.00 B24 -20.62 = 15.00 Dense greyish brown sandy slightly silty subrounded fine to coarse GRAVEL ]
| with low cobble and boulder content. Sand is fine to coarse. Cobbles and 7
5| boulders are subrounded to rounded. .
15.50 D23 E —
15.50 - 15.95 SPT(C) [15.5 N=36 (4,6/7,9,9,11) ]
N=36 0 ]
16.00 - 17.00 B22 - (2.00) —
16.50 D21 . ]
16.50 - 16.95 SPT(C) [16.5 N=47 ]
N=47 |0 (5,8/10,11,12,14) e
R cpricy laoo L ]
};88 - 1;88 R S' i F"Brg&f‘%g 3?%%@8 -22.62 17.00 3| Brown and dark grey very sandy silty subangular to subrounded fine to m
or mmi 5 coarse GRAVEL of mixed lithologies predominantly ampholite. Sand is fine. ]
33 (1.50) ]
18.50 - 18.82 50 (8,12/50 for -24.12  18.50 .
18.50 170mm) NO RECOVERY i

TCR [SCR|RQD| FI
Remarks Core Barrel Water Strikes Chiselling Details

Deck to bed = 12.00m

Terminated at scheduled depth

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

Water

From (m)

Added

To (m)

Details
Diam (mm)

200

Casing
To (m)
17.00

Flush Type

02:00
01:30




Project No.:

Project Name:

Borehole No.:

..\

() ( 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO6
..{ CAU SEWAY Coordinates: Client: :

..', —GEOTECH ) o Sheet 3 of 3

4 325634.18 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando2000 | 0.00 | 17.00 | /329269 N g 0| oopy ARUP JV. -

Rotary Drilling | Comacchio 405 | 17.00 | 25.20 Driller: CC+SS

Ground Level:

Dates:

-5.62 mOD 26/09/2017 - 29/09/2017 Logger: SG
Depth . Level | Depth (m) - 8 .
RQD &

(m) TCR|SCR(RQD| FI Field Records (mOD) | (Thickness) Legend Description 5 Backfill
NO RECOVERY ]
— 21.0 ;
r 21.5 :
— 22.0 ;
r 22.5 :
(6.00) -
0 - 30—
r 23.5 :
— 24.0 ;
;igg -24.80 igs(:;rln?’)/so for 3012 ¢ 24.50 Orangish brown and grey slightly sandy slightly silty subrounded to +* ]
' +'| rounded fine to coarse GRAVEL of mixed lithologies predominantly 7
100 (0.70) -| ampholite. Sand is fine to coarse. i
— 25.0 —1
25.20 -3082 p 2520 End of Borehole at 25.20m ]
r 25.5 :
— 126.0 ;
r 126.5 :
— 27.0 ;
r 27.5 :
— 28.0 ;
r 128.5 :
— 29.0 ;
r 129.5 :
— 30.0 ;
r 30.5 :
— 31.0 ;

TCR|SCR|RQD| FI
Remarks Core Barrel Water Strikes Chiselling Details

Deck to bed = 12.00m

Terminated at scheduled depth

Flush Type

From (m) To (m) To (m) Diam (mm)

Struck at (m) | Casingto (m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
6.60 7.00 02:00
16.80 17.00 01:30
Water Added Casing Details




Project No.: Project Name: Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO7
Coordinates: Client:

— GEOTECH Sheet 1 of 2
325942 .85 E Irish Water

Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 12.50 | 17331024 N g ) oop ARUP IV, -
Rotary Coring | Comacchio 405 | 12.50 | 18.50 Driller: CC+SJ

Ground Level:

Dates:

-9.27mOD  |09/09/2017 - 10/10/2017 Logger: SG
Depth Sample /| Casing| water . Level | Depth (m) . ] )
epth | Dey
(m) Tests D(mp; erth Field Records (mOD) | (Thickness) Legend Description 5 Backfill |
0.00-1.00 B1 .. ==¢| Loose dark grey very sandy slightly clayey subrounded fine to coarse m
‘| GRAVEL with shell fragments. Sand is fine to coarse. 7
0.50 ES21 o 05 —
- = 1.0 —§
183 22.00 5211 10.27 - .| Loose grey very sandy slightly clayey subrounded fine to coarse GRAVEL .
1.00-1.45 SPT(S) |1.00 N=6 (2,2/2,1,1,2) with shell fragments. Sand is fine to coarse. 7
N=6 E 15 —
1.50 ES22 ]
2.00 D12 - 20—
2.00-2.45 SPT(S) [2.00 N=9 (1,1/2,2,2,3) 1
N=9 _
- F 3 25 —
2.0 ES23 17 +| Soft to firm grey slightly sandy slightly gravelly silty CLAY. Sand is fine to m
2.50-3.00 B3 R X _
coarse. Gravel is subrounded fine to coarse. 7
3.00 D13 - 30—)
3.00 - 3.50 B4 1
3.00-3.45 SPT(S) |[3.00 N=13 (2,2/3,3,3,4) R
N=13 1277 F : 35
3.50 ES24 Medium dense grey slightly silty sandy subrounded fine to coarse GRAVEL m
3.50 - 4.00 B5 with medium cobble content. Sand is fine to coarse. Cobbles are 7
subrounded to rounded. .
4.00 D14 - 4.0 —
4.00 - 5.00 B6 ]
4.00-4.45 SPT(S) (4.00 N=17 (2,3/4,4,4,5) 1
N=17 E 45 —}
4.50 ES25 -
5.00 D15 - 5.0 —]
5.00 - 5.45 SPT(S) |[5.00 N=27 (3,4/5,7,7,8) ]
N=27 -14.57 - - - 1
5.30-6.00 87 Medium dense brownish grey very gravelly silty fine to coarse SAND. m
. - 0. - . 3 55 —}
550 526 Gravel is subrounded fine to coarse. N
6.00 D16 - 60—
6.00 - 6.45 SPT(S) |6.00 N=33(4,5/6,7,9,11) | 4547 1
N=33 ’ Dense greyish brown very silty slightly gravelly fine to coarse SAND. Gravel m
6.20 - 6.60 B8 E is subrounded fine. o5 ]
6.60-8.00 89 1587 "| Very stiff brown slightly sandy silty CLAY. Sand is fine to coarse. ]
7.00 D17 - 70—)
7.00 - 7.45 SPT(S) |7.00 N=33 (3,6/6,8,9,10) 1
N=33 ]
r 75 —f
8.00 D18 -17.27 - - - - — 8.0 —]
2.00 - 8.45 SPT(S) [8.00 N=37 (4,5/7,,10,11) Very stiff browh slightly sandy_sllghtly gravelly silty CLAY. Sand is fine to ]
N=37 coarse. Gravel is subrounded fine to coarse. 7
r 8.5 :
ggg 10,00 Sig -18.27 Very stiff brown slightly sandy slightly gravelly silty CLAY with low cobble -
’ . %] content. Sand is fine to coarse. Gravel is subrounded fine to coarse. ]
2.00-3.45 SPT(S) 19.00 N=47 Cobbles are subrounded to rounded ]
N=47 (6,7/9,11,13,14) 3 : 05 ]
10.00 D20 - 100 —]
10.00 - 11.00 B27 ]
10.00 - 10.38 SPT(S) [10.0 50 (6,10/50 for -
0 225mm)
Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 14.20m

Terminated after 6.0m core recovered on instruction of Engineer due to prolonged period

of inclement weather approaching

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

11.60

SKéL

Water Added

To (m)

Casing Details
To (m)

Flush Type

From (m) Diam (mm)

12.50 02:00




Project No.: Project Name: Borehole No.:
CAU SEW . Y 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO7
Coordinates: Client:
—GEOTECH _ Sheet 2 of 2
325942 .85 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 12.50 | 17331024 N g ) oop ARUP IV, -
Rotary Coring | Comacchio 405 | 12.50 | 18.50 Driller: CC+SJ
Ground Level: |Dates:
-9.27mOD  |09/09/2017 - 10/10/2017 Logger: SG
Depth Sample /| casine waer . Level | Depth (m) . ] )
m) Tests D(mp;h e Field Records (mOD) | (Thickness) Legend Description 5 Backfill
b EZQLLJE Very stiff brown slightly sandy slightly gravelly silty CLAY with low cobble ]
° content. Sand is fine to coarse. Gravel is subrounded fine to coarse. .
Cobbles are subrounded to rounded. 7
11.00-11.35 u32 11.0 Ublow=89 70% - —]
11.00 - 11.60 B28 0 1
11.40 D30 ]
11.60-12.50 B29 -20.87 1160 Weathered AMPHIBOLITE bedrock. Recovered as grey slightly sandy ]
angular fine to coarse gravel. Sand is fine to coarse. 7
12.00 D31 E (0.90) ]
12.00-12.14 SPT(S) [12.0 50 (25 for 75mm/50 ]
0 for 70mm) B
F 1250 R - - - — -
-21.77 Very weak orangish brown BRECCIA. Partially with orange staining on -
NI fracture surfaces. ]
Discontinuities: —
F A 1. 0 to 30 degree joints very closely spaced 5/10/70 planar rough closed ]
a7 |15 o A with orange staining i
20 Ty 2. Subvertical joints, planar rough, with orange staining on surfaces. ]
14.00 NI = A —
/\ ]
I A .
(4.10) n
100( 37 | 27 i
20 .
- A ]
A i
Ay ]
15.50 2 .
NI ]
/\ .
L A —
A |
97113]| 0 |
20 2587 [ 16.60 -
e : IAAAAA Very weak to weak highly fractured orangish brown and dark brown -
|AAAN occasionally bluish grey SLATE. Partially weathered with heavy dark brown ]
17.00 L VNV and orange staining on fracture surfaces. —
INAANA Discontinuities: T
TAVAYAVAYA ) ]
A 1 0to 30 joints very closely to closely spaced 5/10/50, planar, rough -
closed with heavy dark brown staining. ]
(1.90)  |"VVVY 2. 50 to 80 joints very closely to closely spaced, 5/60/100, planar, rough E
100 18] o | 20 W with heavy orangish brown staining. ]
[~/ 3- Subvertical joint, planar rough, closed with heavy orangish brown —
- VAN staining. i
TAVAYAVAYA ]
AR .
IAAAYAYA B
1850 2777 1850 End of Borehole at 18.50m ]
— 19.0 ;
L 19.5 :
— 20.0 ;
F 20.5 :
TCR [SCR|RQD| FI

Water Strik hiselling Detail
Remarks Core Barrel Struck at (m) Casmgtautlij Stnm::m; Rose to (m) me(r(n:) = To E\) Et?imimhzmmh
Deck to Bed = 14.20m 11.60 12.50 02:00
SK6L . ’ ’
r ing Detail
Flush Type Water Added Casing Details
X . X R R From (m) To (m) To (m) Diam (mm)

Terminated after 6.0m core recovered on instruction of Engineer due to prolonged period 12.50 250
of inclement weather approaching




Project No.:

Project Name:

Borehole No.:

CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO8
Coordinates: Client:
— GEOTECH Sheet 1 of 3
325789.41 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 14.50 | 17326257 N g o) oohy ARUP JV. -
Rotary Coring | Comacchio 405 | 14.50 | 26.50 Driller: CC+SS

Ground Level:

Dates:

-7.07m0OD  |08/10/2017 - 09/10/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )
(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Legend Description 5 Backfill |
0.00-1.00 B1 . .17 *[ Medium dense dark grey sandy slightly silty subrounded fine to coarse m
GRAVEL with shell fragments. Sand is fine to coarse. 7
0.50 ES25 o 05 —f
(1.50) ]
1.00 D16 - 10—
1.00 - 1.45 SPT(S) [1.00 N=14 (2,3/3,3,4,4) ]
N=14 ]
- - 1.5 —
igg 22,00 55226 8.57 1.50 Medium dense dark grey slightly silty very gravelly fine to coarse SAND .
’ ’ with shell fragments. Gravel is subrounded fine to coarse 7
(0.80) -
2.00 D17 - 2.0 —
2.00-2.45 SPT(S) (2.00 N=17(1,3/3,4,5,5) ]
230-3.00 33:17 937 2:30 Medium dense dark grey slightly silty gravelly fine to coarse SAND with ]
.30 - 3. b ) ) ) 25 ]
250 £$27 occasional shell fragments. Gravel is subrounded fine. i
3.00 D18 - 30—)
3.00-3.45 SPT(S) [3.00 N=21 (2,4/4,5,6,6) (1.70) ]
N=21 _
3.30- 4.00 B4 b 35 ]
3.50 ES28 ]
4.00 D19 -11.07 ~ 4.00 n " - 4.0 —
4.00-4.45 SPT(S) .00 N=28 (3,3/6,7,7,8) “| Medium dense' br'owmsh grey very sandy subrounded fine to coarse ]
N=28 (0.50) ;| GRAVEL. Sand is fine to coarse. ]
4.50 ES29 L57 ¢ 450 Very stiff brown slightly sandy slightly gravelly slightly silty CLAY with low ]
4.50-5.00 B5 e . X _
cobble content. Sand is fine to coarse. Gravel is subrounded fine to 7
medium. Cobbles are subrounded to rounded. .
5.00-5.10 U3l Ublow=80 0% - 5.0 —
5.00 - 6.00 B6 ]
5.50 D20 g 55
ES30 ]
5.50-5.95 SPT(S) [5.50 N=45 (2.50) .
N=45 (5,7/9,10,12,14) o 60—
6.00 - 7.00 B7 ]
6.50 D21 g 65 |
6.50 - 6.95 SPT(S) [6.50 N=43 i
N=43 (4,5/8,11,11,13) e
- - — 7.0 —
7:00-8.00 B8 14.07 7.00 =] Very stiff brown slightly sandy slightly gravelly silty CLAY with low cobble .
kS ﬂi and boulder content. Sand is fine to coarse. Gravel is subrounded fine to 7
“{ medium. Cobbles and boulders are subrounded to rounded. m
r 75 —f
8.00 D22 - 8.0 —
8.00 - 9.00 B9 1
8.00 - 8.45 SPT(C) (8.00 N=40(7,7/8,9,11,12) 1
N=40 3 —
9.00 - 10.00 B10 - 9.0 —
F 9.5 ;
10.00 D23 - 100 —]
10.00 - 11.00 B11 ]
10.00 - 10.45 SPT(C) [10.0 N=34 (4,5/7,7,9,11) -
N=34 0
Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 11.20m

Terminated after 3.0m core recovered

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

14.40

SKéL

Water Added

To (m)

Details
Diam (mm)

250

Casing
To (m)
10.00

Flush Type

From (m)

14.50 01:00




Project No.:

Project Name:

Borehole No.:

Ground Level:

Dates:

0
..? CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO8
.& Coordinates:  [Client:
..,“1 GEOTECH ) Sheet 2 of 3
325789.41 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 14.50 | 17326257 N g o) oohy ARUP JV.
Rotary Coring | Comacchio 405 | 14.50 | 26.50 Driller: CC+SS

-7.07m0OD  |08/10/2017 - 09/10/2017 Logger: SG
Depth Sample / Casing | water . Level | Depth (m) . ] )
(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Legend Description 5 Backfill
b | Very stiff brown slightly sandy slightly gravelly silty CLAY with low cobble ]
“7’| and boulder content. Sand is fine to coarse. Gravel is subrounded fine to ]
-2 %] medium. Cobbles and boulders are subrounded to rounded. 7
11.00-12.00 |B12 = —
12.00 D24 - —
12.00 - 13.00 B13 1
12.00-12.45 SPT(C) [12.0 N=47 -
N=47 |0 (8,9/11,12,11,13) (7.50) ]
13.00 - 13.60 u32 Ublow=90 0% * —
13.00 - 14.00 B14 ]
1400-1450  |B15 = —
1 | | | F 14.50 - - . . ]
-21.57 | Very stiff brown slightly sandy slightly gravelly CLAY with low cobble -
content. Sand is fine to coarse. Gravel is subrounded of mixed lithologies ]
predominantly slate. Cobbles are subrounded to angular of slate. -
100 i
16.00 L (3.00) -]
53 o ]
: b Crat el _
17.50 2457 17.50 0 B -'| Orangish brown and grey slightly sandy subangular fine to coarse GRAVEL m
A7+ | of mixed lithologies predominantly quartz and phyllite. Sand is fine to ]
N Q % | coarse. (Low Recovery) —
3 S0 -
(e ]
67 o 1
i = O .
O .
19.00 = T —
(4.90) | Q s ]
O ]
s L0 —
33 O 7]
- oy _
otHs O: ]
PRyeR ]
2050 2 O 7
ol ]
TCR [SCR|[RQD| FI
Remarks Core Barrel Water Strikes Chiselling Details
_ Struck at (m) | Casingto (m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Deck to Bed = 11.20m SK6L 14.40 14.50 01:00
Water Added Casing Details
Flush Type From (m) To (m) To (m) Diam (mm)
15.00 200
Terminated after 3.0m core recovered




P Project No.: Project Name: Borehole No.:
..’ CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO8
.‘ Coordinates:  |Client:
..* —GEOTECH Sheet 3 of 3
325789.41 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando3000 | 0.00 | 14.50 | 17326257 N g o) oohy ARUP JV. -
Rotary Coring | Comacchio 405 | 14.50 | 26.50 Driller: CC+SS

Ground Level:

Dates:

-7.07m0OD  |08/10/2017 - 09/10/2017 Logger: SG
Depth ., Level | Depth (m) . ] y
RQD s

(m) TCR|SCR(RQD| FI Field Records (mOD) | (Thickness) Legend Description 5 Backfill
Ow Q Orangish brown and grey slightly sandy subangular fine to coarse GRAVEL -
- e S0 <'| of mixed lithologies predominantly quartz and phyllite. Sand is fine to -
OQ, *.| coarse. (Low Recovery) -
20 OQ b ]
o e OE 215 —]
L o ]
; oiv, g ’
22.00 - ets Q’ 2.0 —
SO |
+, o Oa :
2947 | 2240 |0 ]
E Dark yellowish brown slightly clayey firm to coarse SAND. 2.5 —
73 (0.70) i
— . 123.0 ;
3017 23.10 Dark yellowish brown and dark bluish grey subangular fine to coarse ]
(0.40) ;| GRAVEL with low cobble content. 7]
- - - 23.5 —]
23.50-23.66 50 (25 for 3057 2330 Weak highly fractured dark orangish brown SLATE. Partially weathered m
23.50 110mm/50 for ) . - ]
55mm) with weathering penetrating in from fracture surfaces. ]
(0.90) Discontinuities: —
Eo 1. 0 to 40 degree joints very closely spaced, 2/10/20, planar, smooth, 240 —]
10| o | o closed wit heavy orangish brown staining. E
2. 50 to 80 degree joints, very closely spaced 2/10/20, planar, smooth, ]
-31.47 24.40 AAAA . . L |
NI E IAAAAA closed with heavy orangish brown staining a5 —]
IAAAA 3. Subvertical joint planar, smooth, closed with heavy orangish brown ]
AAAAA Btaining. -
25.00 o I Weak highly fractured dark bluish grey SLATE. Largely unweathered. oo |
’ W Discontinuities: -
(2.50)  [AAAAA 1. 0 to 20 joints very closely spaced 5/30/50, planar, smooth closed. ]
/A 2. Subvertical joints, planar occasionally undulating smooth closed. -
g IAAAA 55 —
— A .
100( 0 | O VA -
VAV -
20 = EAVAVAVAVY 26.0 —]
TAVAYAYAYA ]
AN ]
VNV i
26:50 3357 p 2630 End of Borehole at 26.50m s ]
— 27.0 ;
r 27.5 :
- 28.0 ;
F 128.5 :
— 29.0 ;
F 129.5 :
— 30.0 ;
- 30.5 :
— 31.0 ;

TCR|SCR|RQD| FI
Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 11.20m

Terminated after 3.0m core recovered

Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
SK6L 14.40 14.50 01:00
Water Added Casing Details
Flush Type g
From (m) To (m) To (m) Diam (mm)




Project No.: Project Name: Borehole No.:
CAU SEW . Y 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO09
Coordinates: Client:
—GEOTECH _ Sheet 1 of 2
326127.26 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 3000 0.00 890 |173316.13N Byrne Looby ARUP J.V. -
Rotary Coring | Comacchio 405 | 8.90 | 14.30 Driller: AH+SS
Ground Level: |Dates:
-10.80 mOD  |27/10/2017 - 28/10/2017 Logger: SG+LN
Depth Sample /| casine waer . Level | Depth (m) . ] )
m) Tests D(mp;h e Field Records (mOD) | (Thickness) Legend Description 5 Backfill |
0.00-1.00 B1 : Medium dense grey slightly gravelly slightly silty fine to coarse SAND with m
occasional layers of grey subangular to subrounded grey fine to medium 7
GRAVEL. Gravel is subangular to subrounded fine to medium. m
0.50 ES18 o 05 —f
1.00 D11 - 10—
1.00 - 2.00 B2 ]
1.00-1.45 SPT(S) [1.00 N=19 (3,5/5,5,4,5) e
N=19 F(2:80) ]
1.50 ES19 ]
2.00 D12 - 20—}
2.00 - 3.00 B3 1
2.00-2.45 SPT(S) |[2.00 N=18 (2,3/4,4,5,5) e
N=18 o 25 —
2.50 ES20 ]
-13.60 280 - Q ZO": Medium dense grey sandy slightly silty subangular to subrounded fine to ]
3.00 D13 E O O, .+ | coarse GRAVEL with low cobble and boulder content. Sand is fine to 30—
3.00 - 4.00 B4 ‘")~ T | coarse. Cobbles and boulders are subrounded to rounded. E
3.00-3.45 SPT(S) (3.00 N=20 (4,3/4,4,6,6) S0 1
N=20 E '.O"d o 35 |
3.50 ES21 L= B B
OQ L ]
"O" ) °O} |
4.00 D14 - o(240) [T 40—
4.00 - 5.00 B5 OO ]
4.00 - 4.45 SPT(S) [4.00 N=24 (3,5/5,6,7,6) O ]
N=24 O -
b T 25 —|
4.50 ES22 O L O -
SO ]
[T ]
5.00 D15 - O 50—
5.00 - 6.00 B6 1600 F 520 S ]
5.00 - 5.45 SPT(S) [5.00 N=26 (5,5/5,6,7,8) : : -] Stiff to very stiff brown slightly sandy slightly gravelly silty CLAY with low .
N=26 b cobble content. Sand is fine to coarse. Gravel is subangular to subrounded s |
5.50 ES23 fine to coarse. Cobbles are subrounded to rounded. .
(1.20) s
6.00 - 7.00 B7 - 6.0 —
6.00 - 6.45 SPT(S) [6.00 N=34(5,5/7,7,8,12) ]
N=34 ]
-17.20 6.40 I " " " " N
6.50 D16 E 1 Very stiff light brown slightly sandy slightly gravelly silty CLAY with low 65 —f
] cobble content. Sand is fine to coarse. Gravel is subrounded to rounded 7
2| fine to coarse. Cobbles are subrounded to rounded. .
7.00 - 8.00 B8 - 7.0 —
7.00-7.32 SPT (C) |7.00 50 (16,22/50 for ]
170mm) (1.90) ]
7.50 D17 E 75 —
8.00 u24 Ublow=75 0% - 8.0 —]
8.00 - 8.80 B9 i ]
1910 ¢ 830 Limestone BOULDER. i
8.50-8.75 SPT(C) (8.50 50 (22,25/50 for o 85 —f
100mm) (0.60) ]
8.80-8.90 B10 8.90 -
-19.70 Dark brown and black sandy angular fine to coarse GRAVEL. Sand is fine to 9.0 —]
coarse. (Possibly highly weathered amphibolite) ]
100 (1.00) .
- 9.5 —
9.90 -20.70 L 9.90 Weak to medium strong highly fractured bluish grey AMPHIBOLITE. 10.0—]
20 Partially weathered with dark orange and black staining on fracture ]
TCR [SCR|[RQD| FI
Remarks Core Barrel Struck at (m) Casl‘nAg’tautliir St:::?:m; Rose to (m) me(rghlselli?sn)DEt?ilr!ium:mm;
Deck to Bed = 14.80m 875 8.90 01:00

Water Added Casing Details
From (m) To (m) To (m) Diam (mm)

8.90 200

Flush Type

Terminated 6.0m into bedrock




Project No.:

Project Name:

Borehole No.:

0h
..:r CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BHO09
.‘ Coordinates: Client:
.."/ —GEOTECH ) Sheet 2 of 2
326127.26 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 3000 0.00 890 |173316.13N Byrne Looby ARUP J.V.
Rotary Coring | Comacchio 405 | 8.90 | 14.30 Driller: AH+SS

Ground Level:
-10.80 mOD

Dates:
27/10/2017 - 28/10/2017

Logger: SG+LN

Depth
(m)

TCR| SCR|RQD| FI

Field Records

Level
(mOD)

Depth (m)
(Thickness)

11.20

12.40

13.20

14.30

14
100| 49 | 11 |—
20

58| 5|0

20+

100( 81 | 43

10

91|77 |23

15

-23.20 12.40

-25.10 14.30

Description

Backfill

Water

surfaces.

Discontinuities:

1. 0 to 20 degree joints, closely spaced (30/100/260) planar, smooth,
closed with heavy black staining and patchy orange staining.

2. 50 to 70 degree joints closely to medium spaced (100/160/270) planar,
rough, closed with heavy black staining and patchy orange staining.

3. Sub vertical joints, planar, smooth, closed with heavy black staining and
patchy orange staining.

Medium strong to strong highly fractured bluish grey AMPHIBOLITE.
Partially weathered with dark orange and black staining on fracture
surfaces.
Discontinuities:
1. 0 to 20 degree joints, closely spaced (30/100/260) planar, smooth,
closed with heavy black staining and patchy orange staining.
R. 50 to 70 degree joints closely to medium spaced (100/160/270) planar,
ough, closed with heavy black staining and patchy orange staining.
B. Sub vertical joints, planar, smooth, closed with heavy black staining and
patchy orange staining.
12.70m: 20 degree joint open approximately 20mm with black sand and
gravel infill.

End of Borehole at 14.30m

15.0

16.0

17.0

18.0

20.0

.4
[
&

b bt bt bt bt b b b b b b b

TCR|SCR|RQD| FI

Remarks

Deck to Bed = 14.80m

Terminated 6.0m into bedrock

Core Barrel Water Strikes

Chiselling Details

Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
8.75 8.90 01:00
Water Added Casing Details
Flush Type g
From (m) To (m) To (m) Diam (mm)
14.30 150




Project No.: Project Name: Borehole No.:
CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH10
Coordinates: Client:
— GEOTECH Sheet 1 of 2
326265.74 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable percussion | Dando 3000 0.00 | 10.00 | 173357.99N Byrne Looby ARUP J.V. -
Rotary Coring | Comacchio 405 | 10.00 | 16.00 Driller: AH+SS

Ground Level:

Dates:

-11.37mOD  |26/10/2017 - 27/10/2017 Logger: SG+LN
Depth Sample / Casing | water . Level | Depth (m) . ] )
(m) Tests D(mp; entn Field Records (mOD) | (Thickness) Legend Description 5 Backfill |
0.00-1.00 B1 Grey sandy slightly silty subangular to subrounded fine to medium GRAVEL m
*| with low cobble content. Sand is fine to coarse. Cobbles are subangular to 7
] subrounded. .
0.50 ES17 (1.10) 05
1.00 D12 a7 F 10—
1.00-1.45 SPT(S) |1.00 N=7(2,2/2,1,2,2) e :| Soft grey slightly sandy slightly gravelly silty CLAY with low cobble content. ]
N=7 Sand is fine to coarse. Gravel is subangular to subrounded fine to medium. 7
1.30-1.80 B2 a Cobbles are subangular to subrounded. 15 —
1.50 ES18 ]
2.00 D13 1327 ¢ 1.90 Medium dense grey sandy slightly silty subangular to subrounded fine to 20—
2.00 - 3.00 B3 ‘| coarse GRAVEL with low cobble content. Sand is fine to coarse. Cobbles are 7
2.00-2.45 SPT(S) [2.00 N=11(2,3/3,2,3,3) | subangular to subrounded. ]
N=11 E 25 —
2.50 ES19 ]
3.00 D14 L (2.10) 20—
3.00 - 4.00 B4 1
3.00-3.45 SPT(S) |[3.00 N=14 (2,2/3,3,4,4) B
N=14 b 35 —
3.50 ES20 ]
4.00 D15 -15.37 400 Medium dense grey very sandy slightly silty subangular to subrounded fine ]
4.00-5.00 85 5| to coarse GRAVEL with low cobble and boulder content. Sand is fine to ]
4.00-4.45 SPT(S) |4.00 N=20 (3,3/5,4,5,6) X ) b
N=20 coarse. Cobbles and boulders are subangular to subrounded. B
- F . 45 —
4.50 ES21 _
(1.40) ]
5.00 D16 - 5.0 —f
5.00 - 5.40 B6 ]
5.00-5.45 SPT(S) |[5.00 N=20 (3,5/5,4,6,5) 1677 540 ]
N=20 e E : | Stiff grey slightly sandy slightly gravelly silty CLAY. Sand is fine to coarse. 55 —f
5.50 ES22 Gravel is subangular to subrounded fine to coarse. ]
5.50 - 6.00 B7 - ]
6.00 - 6.45 SPT(S) |6.00 N=27 (3,4/4,6,7,10) L (1.10) 60—
N=27 1
- - F 6.5 —
6.50-7.20 B8 17.87 6.50 Very stiff light brown slightly sandy slightly gravelly silty CLAY with low .
cobble content. Sand is fine to coarse. Gravel is subrounded to rounded 7
fine to coarse. Cobbles are subrounded to rounded. .
7.00-7.31 SPT(C) |[7.00 50 (22,21/50 for - 70—
160mm) 1
7.50-7.95 u23 Ublow=89 0% : 75
7.50 - 8.00 B9 ]
8.00-8.31 SPT(C) (8.00 50 (21,21/50 for = (3.00) 8.0 —
160mm) ]
8.50-9.20 B10 g 85
9.00-9.32 SPT (C) [9.00 50 (21,20/50 for - 9.0 —]
165mm) ]
- - F 9.5 —
9:50-10.00 B11 2087 250 Grey BEDROCK (Slate - drillers description) m
(0.50) ]
I 10.00 - - - - o0 —]
-21.37 Weak to medium strong narrowly foliated bluish grey SLATE with -
NI occasional white mineral veins. Partially weathered with slightly reduced ]
TCR [SCR|[RQD| FI
Remarks Core Barrel Water Strikes Chiselling Details

Deck to Bed = 15.20m

Terminated after 6.0m core recovered on instruction of Engineer

Struck at (m) | Casingto (m) | Time (min) | Rose to (m) From (m)

To (m) Time (hh:mm)

9.85

Water Added

To (m)

Details
Diam (mm)

200

Casing
To (m)
10.00

Flush Type

From (m)

10.00 01:00




..\ Project No.: Project Name: Borehole No.:
..(F CAU SEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH10
.‘ Coordinates:  |Client:
..*, —GEOTECH . Sheet 2 of 2
(4 326265.74 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable percussion | Dando 3000 0.00 | 10.00 | 173357.99N Byrne Looby ARUP J.V. -
Rotary Coring | Comacchio 405 | 10.00 | 16.00 Driller: AH+SS

Ground Level:
-11.37 mOD

Dates:

26/10/2017 - 27/10/2017

Logger: SG+LN

Depth
(m)

TCR|SCR|RQD| F

Field Records

Level
(mOD)

Depth (m)
(Thickness)

Legend

Description

Backfill

Water

11.50

13.00

14.50

16.00

16

100133] 0

NI

100|171 O

100(100| O

10

93|60| 0

(6.00)

-27.37

16.00

strength in parts.
Discontinuities:

1. 10 to 20 degree joints closely spaced, (10,60,100) planar, smooth,

closed.

2. 70 to 80 degree joints typically medium spaced (50/500/+1000) planar,

smooth, closed.

End of Borehole at 16.00m

17.0

18.0

19.0

20.0

TCR|SCR|RQD| FI

Remarks

Deck to Bed = 15.20m

Terminated after 6.0m core recovered on instruction of Engineer

Core Barrel

Water Strikes

Chiselling Details

Struck at (m)

Casing to (m) | _Time (min)

Rose to (m)

From (m)

To (m) Time (hh:mm)

Flush Type

Water Added

Casing

Details

From (m)

To (m) To (m)

Diam (mm)

16.00

150

9.85

10.00 01:00




Project No.:

Project Name:

Borehole No.:

e,
.:( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH11
Coordinates: Client:
.%-», —GEOTECH . Sheet 1 of 2
Z 324730.75€  |!rish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 1070 [17345299N g o) op aRUP IV, -
Driller: AH
Ground Level: |Dates:
-0.33mOD  |02/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
Medium dense grey very sandy slightly silty subangular to subrounded fine ]
to coarse GRAVEL. Sand is fine to coarse. : ]

0.50 r . .

0.80-1.20 7 R

1.00-1.45 SPT (S) N=14(3,3/3,4,3,4) — -

N=14 ]

1.50 r —

1.80-2.20 1

2.00-2.45 SPT (C) N=19 (3,4/5,5,4,5) ~ (4.00) —

N=19 1

2.50 r —

2.80-3.20 1

3.00-3.45 SPT (C) N=20 (4,5/5,5,4,6) — —

N=20 1

3.50 r —

ES14 1

3.80-4.20 1

4.00-4.45 EFI'(()C) N=30(5,6/7,8,7,8) 433 1 400 sl Medium dense grey sandy subangular to subrounded fine to coarse ]

- ] GRAVEL with low cobble content. Sand is medium to coarse. Cobbles are ]

subangular to subrounded of mixed lithologies. ]

4.50 F _

(1.40) 1

4.80-5.20 1

5.00-5.45 SPT (C) N=23 (4,6/6,5,6,6) - —

N=23 1

-5.73 5.40 — - - — R

5.50 L -| Stiff grey slightly sandy slightly gravelly CLAY . Sand is fine to coarse. Gravel ]

is subangular to subrounded fine. ]

5.80-6.20 1

6.00 - 6.50 Ublow=40 98% - (1.10) -

6.0 683 1 650 1 suff grey slightly sandy slightly silty CLAY . Sand is fine to coarse. n

6.80-7.20 B25 ]

7.00-7.45 SPT (S) N=27 (5,6/6,7,6,8) — —

N=27 1

7.50 D8 r —

7.80-8.20 B26 -

8.00 - 8.50 u18 Ublow=38 97% C (3.10) —

8.50 D9 r —

8.80-9.20 B27 1

9.00-9.45 SPT(S) N=27 (5,7/6,6,7,8) - ]

N=27 1

9.50 D10 r —

993 960 | Dense grey sandy slightly silty subangular to subrounded fine to coarse 1

9.80-10.20 B28 GRAVEL with low cobble and boulder content. Sand is fine to coarse. ]
Remarks Water Strikes Chiselling Details

Drilled from floating platform

Terminated at refusal on large boulder

From (m)

To (m) Time (hh:mm)

Struck at (m) | Casing to (m) Time (min) Rose to (m)
9.60 9.60 20 0.80
Water Added Casing Details

From (m) To (m) To (m)

Diam (mm)

0.80
10.50

0.90
10.70

00:30
01:00




Project No.:

Project Name:

Borehole No.:

Y
'.:' CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH11
.‘ j Coordinates: Client:
@g¥% — GEOTECH . Sheet 2 of 2
Z 324730.75 E Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 10.70 |173452.99N

Byrne Looby ARUP J.V.

Driller: AH

Ground Level: |Dates:
-0.33 mOD 02/11/2017 Logger: LN
D(er:;:h Sample / ;}E?E :?5': Field Records (:':;T;) (2:5: :(hn(er:s)) Legend Description 5 Backfill
10.00 - 10.45 SPT (S) N=49 S :a& ;’ Cobbles and boulders are subrounded to rounded of mixed lithologies. ]
(8,9/10,12,12,15) ’ 1
i (1.10) R
-11.03 | 1070 End of Borehole at 10.70m -
— 11.0 _:
r 11.5 é
— 12.0;
r 12.5 é
— 13.0;
r 13.5 é
- 14.0—?
- 14.5 é
— 15.0;
r 15.5 é
— 15.0;
r 16.5 é
— 17.0;
— 1&0;
r 18.5 é
— 19.0;
r 19.5 é
Remarks Water Strikes Chiselling Details

Drilled from floating platform

Terminated at refusal on large boulder

Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
0.80 0.90 00:30
10.50 10.70 01:00
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
10.70 200




..‘ Project No.: Project Name: Borehole No.:
.:( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH12
Coordinates: Client:
.%-», —GEOTECH . Sheet 1 of 2
(4 324821.38 E Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 1050 |173383.74N g o\ op aRUP IV,
Driller: CC
Ground Level: |Dates:
-0.88 mOD  |24/08/2017 Logger: 5G
Depth Sample /| Casing | Water . Level | Depth(m) . ] "
(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
0.00 - 1.00 B1 g Medium dense brown very sandy slightly silty subangular to subrounded ]
1 fine to medium GRAVEL. Sand is fine to coarse. ]
0.50 ES21 r —
(1.30) 1
1.00 D10 — —
1.00- 1.45 SPT(S) |1.00 N=15 (2,3/3,4,4,4) §
N=15 - ]
1.30-2.00 B2 218 1.30 | Medium dense brown sandy slightly silty subangular to subrounded fine to ]
150 £522 i medium GRAVEL. Sand is fine to coarse. ]
(1.00) g
2.00 D11 - ]
2.00-2.45 SPT(S) |2.00 N=11(1,1/2,3,3,3) i
N=11 -3.18 2.30 n - " — 7
2.30-3.00 B3 i Firm to stiff grey slightly sandy CLAY. Sand is fine to coarse. B
2.50 ES23 ]
3.00-3.45 uT18 Ublow=89 100% — —
3.00-4.00 B4 i
3.50 D12 r —
ES24 1
4.00 D13 — —
4.00 - 5.00 BS i
4.00-4.45 SPT(S) |4.00 N=37(5,6/7,8,9,13) —
N=37 I ]
4.50 ES25 -
5.00-5.45 uUT19 Ublow=83 100% = —
(6.10) ]
5.50 D14 r —
ES26 ]
5.50-6.50 B6 -
6.50 D15 F ]
6.50 - 6.95 SPT(S) |6.50 N=32(5,4/6,8,8,10) i
N=32 ]
7.00 - 8.00 B7 — —
8.00 - 8.45 uT20 Ublow=61 100% — —
Zgg -9:50 gﬁe -9.28 L 8.40 | Brown sandy silty subangular to subrounded fine GRAVEL. Sand is fine to ]
’ coarse. ]
L (1.10) ]
328 -10.50 2917 -10.38 9.0 Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to coarse. a
050-9.95 SPT(S) |o.50 N=11(2,2/2,3.3,3) (1.00) 1 Gravel is subangular to subrounded fine to medium. ]
N=11 ]
Remarks Water Strikes Chiselling Details
Deck to Bed = 2.60m Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
150 9.50
Terminated at scheduled depth




Project No.:

Project Name:

Borehole No.:

'.. CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH12
Coordinates: Client:
.'/ —GEOTECH Sheet 2 of 2
(4 324821.38 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 10.50 |1733839.74N

Byrne Looby ARUP J.V.

Driller: CC

Ground Level: |Dates:
-0.88 mOD  |24/08/2017 Logger: 5G
Depth Sample / Casing | Water . Level | Depth(m) . ] "

(m) Tests | | et Field Records {moD) | (Thickness) Legend Description k< Backfill
- - Firm brown slightly sandy slightly gravelly CLAY. Sand is fine to coarse. ]
=~ Gravel is subangular to subrounded fine to medium. ]
-11.38 1 10.50 End of Borehole at 10.50m ]
— 11.0 ;
r 11.5 :
— 12.0 ;
r 12.5 :
— 13.0 ;
r 13.5 :
— 14.0 ;
r 14.5 :
— 15.0 ;
r 15.5 :
— 16.0 ;
r 16.5 :
— 17.0 ;
+ 17.5 :
— 18.0 ;
r 18.5 :
— 19.0 ;
r 19.5 :

Remarks Water Strikes Chiselling Details
Deck to Bed = 2.60m Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)

Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
10.50 200
Terminated at scheduled depth




..‘ Project No.: Project Name: Borehole No.:
.:( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH13
Coordinates: Client:
.%-», —GEOTECH . Sheet 1 of 2
(4 324837.57 E Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 1050 [173357.32N g o) op aRUP IV,
Driller: CC
Ground Level: |Dates:
-0.95 mOD  |23/08/2017 Logger: 5G
Depth Sample /| Casing | Water . Level | Depth(m) . ] "
(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
0.00 - 1.00 B1 g Medium dense brown sandy slightly silty subangular to subrounded fine ]
| GRAVEL. Sand is fine to coarse. ]
0.50 ES20 r —
(1.60) ]
1.00 D9 = —
1.00- 1.45 SPT(S) |1.00 N=17 (2,3/4,4,4,5) §
N=17 -
1.50 ES21 r —
1.60-2.00 B2 -2.55 1.60 g n n - |
. 8 . < Medium dense brown very sandy slightly silty subangular to subrounded ]
¢+ 5] fine to medium GRAVEL with low cobble content. Sand is fine to coarse. ]
2.00 D10 - 2 -¢| Cobbles are subrounded. ]
2.00-2.45 SPT(S) |2.00 N=23 (3,4/5,6,6,6) o i
N=23 (1.30) ]
2.50 ES22 r —
2.90-4.00 B3 -3.85 2.90 S " — 1
3.00-3.45 uT17 Ublow=86 100% - | Stiff grey slightly sandy CLAY. Sand is fine to coarse. —
3.50 D11 r —
ES23 i
4.00 D12 — —
4.00 - 5.00 B4 i
4.00-4.45 SPT(S) |4.00 N=43 (5,5/8,8,12,15) -
N=43 i N
4.50 ES24 ]
5.00-5.45 uT18 Ublow=83 100% - (4.10) —
5.50 D13 r -
ES25 ]
5.50-6.50 B5 -
6.50 D14 F ]
6.50 - 6.95 SPT(S) |6.50 N=37 (4,6/6,8,10,13) i
N=37 ]
7.00 - 8.00 B6 -7.95 [~ 7.00 St grey CLAY. ]
8.00-8.45 uT19 Ublow=31 100% L (1.90) —
8.50 D15 r —
8.90-9.40 87 -85 - 890 Brown sandy silty subangular to subrounded fine to coarse GRAVEL. Sand ]
is fine to coarse. ]
9.40 - 10.50 B8 -10.35 T - — §
050 D16 L Firm slightly sandy CLAY. Sand is fine to coarse. .
9.50-9.95 SPT(S) [9.50 N=10 (1,2/2,2,3,3) -
N=10 1
Remarks Water Strikes Chiselling Details
Deck to Bed = 2.50m Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
1.60 9.00
Terminated at scheduled depth




Project No.:

Project Name:

Borehole No.:

'.. CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH13
Coordinates: Client:
.'/ —GEOTECH Sheet 2 of 2
(4 324837.57 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 10.50 |173357.32N

Byrne Looby ARUP J.V.

Driller: CC

Ground Level: |Dates:
-0.95 mOD 23/08/2017 Logger: SG
D(er:;:h Sa{_: :tlse/ ;}E?E :?5': Field Records (:':;T;) (2:5: :(hn(er:s)) Legend Description 5 Backfill

il Firm slightly sandy CLAY. Sand is fine to coarse. 1

-1145 1 10.50 End of Borehole at 10.50m é
— 11.0 ‘f

r 11.5 é

— 12.0 ‘f

r 12.5 é

— 13.0 ‘f

r 13.5 é

— 14.0 —f

+ 14.5 é

— 15.0 é

r 15.5 é

— 16.0 ‘f

r 16.5 é

— 17.0 ‘f

— 18.0 ‘f

r 18.5 ;

— 19.0 ‘f

r 19.5 é

Remarks Water Strikes Chiselling Details

Deck to Bed = 2.50m

Terminated at scheduled depth

Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
10.50 200




..‘ Project No.: Project Name: Borehole No.:
.:( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH14
Coordinates: Client:
.%-», —GEOTECH . Sheet 1 of 2
(4 324901.92 E Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 1000 (17330718 N g o\ op aRUP IV,
Driller: CC
Ground Level: |Dates:
-1.55mOD  |02/08/2017 Logger: 5G
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
0.00-0.90 B1 Black very sandy silty subangular to subrounded fine to medium GRAVEL. ]
0.25 ES19 Sand is fine to coarse. ]

(0.90) ]
0.75 ES20 ]
0.90-1.50 B2 244 1 090 | Medium dense black very sandy slightly silty subangular to subrounded ]
1.00 b1l fine to coarse GRAVEL. Sand is fine to coarse N
1.00 - 1.45 SPT(S) |1.00 N=15 (2,3/3,4,4,4) : : -
N=15 1
1.25 ES21 + —
1.75 £s22 (1.60) ]
2.00 D12 - ]
2.00-2.50 B3 i
2.00-2.45 SPT(S) [2.00 N=12 (1,2/3,3,3,3) -
n=12 -4.04 250 : -]
2.25 ES23 ' ' | Stiff grey slightly sandy CLAY. Sand is fine to coarse. i
2.50-3.00 B4 | 7
2.75 ES24 ]
3.00-3.45 uT17 Ublow=83 100% ~ ]
3.50 D13 r —
3.50-4.00 BS i
4.00 D14 - 1
ES25 i
4.00 - 4.45 SPT(S) |4.00 N=37(6,6/7,8,10,12) -
N=37 I ]
4.50 - 5.00 B6 -
5.00 ES26 — —
5.00-5.45 uT18 Ublow=81 100% (520) ]
5.50 D15 - a
5.50 - 6.00 B7 ]
6.50 - 6.95 SPT(S) |6.50 N=33 (4,5/6,8,9,10) r 1
N=33 1
7.00-7.70 B8 — —
7.70-8.50 B9 .24 7.70 Medium dense brown very silty sandy subangular to subrounded fine to 1
medium GRAVEL. Sand is fine to coarse ]
8.00-8.45 SPT(S) [8.00 N=14 (1,2/3,3,4,4) - ]
N=14 1
(2.30) 1
9.00 - 10.00 B10 — —
9.50 D16 r —
9.50-9.95 SPT(S) |9.50 N=25 (3,4/5,5,7,8) ]
N=25 -
=154 16-60
Remarks Water Strikes Chiselling Details
_ Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Deck to Bed = 3.20m 30 750 0100
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
2.00 10.00 10.00 200
Terminated at scheduled depth




Project No.:

Project Name:

Borehole No.:

'.. CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH14
Coordinates: Client:
.’/ —GEOTECH Sheet 2 of 2
(4 324901.92 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 10.00 |173307.18 N

Byrne Looby ARUP J.V.

Driller: CC

Ground Level: |Dates:
-1.55 mOD 02/08/2017 Logger: SG
D(er:;:h Sa1r_: :tlse/ ;}EEE :?5': Field Records (::;T;) (2:;:: :(hn(er:s)) Legend Description 5 Backfill

10.00 - 10.45 SPT(S) [10.0 N=30 (4,5/6,6,9,9) End of Borehole at 10.00m |
N=30 |0 1

[ 10.5 E

[ 11.0 _f

[ 11.5 é

[ 12.0 _f

[ 12.5 é

[ 13.0 _f

[ 13.5 é

— 14.0 —f

[ 14.5 ;

[ 15.0 é

[ 15.5 é

[ 16.0 _f

[ 16.5 é

[ 17.0 _f

[ 18.0 _f

[ 18.5 ;

[ 19.0 _f

[ 19.5 ;

Remarks Water Strikes Chiselling Details

Deck to Bed = 3.20m

Terminated at scheduled depth

Struckat (m) | Casing to (m)

Time (min)

Rose to (m)

From (m)

To (m)

Time (hh:mm)

2.30

Water Added

Casing

Details

From (m) To (m)

To (m)

Diam (mm)

2.50

01:00




..‘ Project No.: Project Name: Borehole No.:
.:( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH15
( Coordinates:  |[Client:
Q') —GEOTECH . Sheet 1 of 2
(4 325015.88 E Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
; 173192.19 N
Cable Percussion | Dando 3000 0.00 | 12.38 Byrne Looby ARUP J.V. A
Driller: CC
Ground Level: |Dates:
-2.16 mOD  |25/08/2017 Logger: 5G
Depth Sample /| Casing | Water . Level | Depth(m) . ] "
(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
0.00 - 1.00 B1 MADE GROUND: Medium dense black slightly sandy slightly silty ]
subrounded fine to medium GRAVEL with fragments of red brick and ]
organics. Sand is fine to coarse. i
0.50 ES28 r —
(1.50) ]
1.00 D12 = —
1.00-1.45 SPT(S) |1.00 N=10(2,2/2,2,3,3) ]
N=10 -
1. ES2 -3. Foo1. —
50 529 3.66 50 Grey very gravelly slightly silty fine to coarse SAND with low cobble ]
1.50-2.00 B2 N . . X ]
(0.50) content and occasional shells. Gravel is subrounded fine to coarse. ]
2.00 D13 -4.16 [~ 2.00 7 n " - —
2.00-2.50 B3 5 Loose to medium dense grey fine to medium SAND. 1
2.00-2.45 SPT(S) [2.00 N=9 (1,2/2,2,2,3) -
N=9 [ ]
2.50 ES30 a
3.00 D14 — —
3.00-3.45 SPT(S) |3.00 N=15 (2,3/3,4,4,4) ]
N=15 (2.70) ]
3.50 ES31 r —
3.50-4.00 B4 i
4.00 D15 — —
4.00-4.20 BS i
4.00-4.45 SPT(S) |4.00 N=20 (3,4/4,5,5,6) -
N=20 I ]
4.50 ES32 -
- -6. 4.7 . 1
4.70-6.00 B6 6.86 0 | Stiff grey slightly sandy CLAY. Sand is fine to coarse. ]
5.00-5.45 uT25 Ublow=92 100% = —
5.50 D16 r —
ES33 1
(2.30) ]
6.00 - 7.00 B7 - ]
6.50 D17 F ]
6.50 - 6.95 SPT(S) |6.50 N=44 i
N=44 (7,7/8,11,11,14) ]
7:00-8.00 B8 916 = 7.00 Medium dense brown very sandy slightly silty subangular to subrounded ;
’| fine to coarse GRAVEL. Sand is fine to coarse. 7]
7.50 D18 r —
7.50-7.95 SPT(S) |7.50 N=15 (1,2/3,3,4,5) ]
N=15 (1.50) ]
228 -9.50 5919 -10.66  8.50 7] Firm brown slightly gravelly slightly sandy CLAY. Sand is fine to coarse. n
8.50-8.95 SPT(S) |8.50 N=22 (3,3/4,5,6,7) | Gravel is subrounded fine to coarse. ]
N=22 L (1.00) —
9.00-9.45 uT26 Ublow=57 100% -
328 -10.00 gfg -11.66 9.0 Firm to stiff thinly laminated brown slightly sandy slightly gravelly CLAY. a
’ ' 1 Sand is fine to coarse. Gravel is subrounded fine to medium. ]
16-60—11-66 B1t
Remarks Water Strikes Chiselling Details

Deck to Bed = 4.00m

Terminated at refusal on large boulder/possible bedrock

Struckat (m) | Casingto(m) | Time (min) | Roseto(m) From (m)

To (m) Time (hh:mm)

Water Added
To (m)
12.00

Casing Details
To (m)

From (m) Diam (mm)

2.00




Project No.:

Project Name:

Borehole No.:

o2
'.:' CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH15
.‘ Coordinates:  |Client:
@g¥% — GEOTECH . Sheet 2 of 2
(4 325015.88 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 12.38 |173192.19N

Byrne Looby ARUP J.V.

Driller: CC

Ground Level: |Dates:
-2.16 mOD  |25/08/2017 Logger: 5G
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests | ot D( r:;h Field Records {moD) | (Thickness) Legend Description k< Backfill
10.00 - 10.45 SPT(S) |10.0 N=12(1,2/3,3,3,3) . 1“1 Firm to stiff thinly laminated brown slightly sandy slightly gravelly CLAY. i
N=12 0 1 Sand is fine to coarse. Gravel is subrounded fine to medium. ]
10.50 D21 r —
11.00-11.45 uT27 Ublow=50 100% — —
11.00 - 12.00 B24 (2.88) ]
11.45 D22 L a
12.00 D23 ~ ]
12.00-12.38 SPT(S) |12.0 N=50 (2,3/50 for i
0 235mm) 1454 = -
1454 12.38 End of Borehole at 12.38m ]
— 13.0 ;
r 13.5 :
— 14.0 ;
r 14.5 :
— 15.0 ;
r 15.5 :
— 16.0 ;
r 16.5 :
— 17.0 ;
+ 17.5 :
— 18.0 ;
r 18.5 :
— 19.0 ;
r 19.5 :

Remarks Water Strikes Chiselling Details
Deck to Bed = 4.00m Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)

Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
12.45 200
Terminated at refusal on large boulder/possible bedrock




Project No.: Project Name: Borehole No.:
o2
.:( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH16
( Coordinates:  |[Client:
@g¥% — GEOTECH . Sheet 1 of 2
(4 32472591 E Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
; 17348490 N
Cable Percussion | Dando 3000 0.00 | 11.50 Byrne Looby ARUP J.V. A
Driller: AH
Ground Level: |Dates:
-4.33 mOD  |05/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
;7% ¥ Grey sandy slightly silty subangular to subrounded fine to coarse GRAVEL ]
" 2 with medium cobble and boulder content. Sand is fine to coarse. Cobbles ]
(0.80) and boulders are subangular to subrounded. i
0.50 D20 —
ES1 1
0.80-1.20 B7 513 080 Soft grey sandy slightly gravelly silty CLAY. Sand is fine to coarse. Gravel is ]
1.00-1.45 SPT (S) N=5(1,2/1,1,2,1) - subangular to subrounded fine to medium. ]
N=5 1
(1.00) g
1.50 D21 r —
ES2 1
1.80-2.20 B8 -6.13 1.80 1
Very soft grey slightly sandy clayey SILT. Sand is fine to coarse. ]
2.00 - 2.50 uT18 Ublow=8 89% = —
2.50 D22 r —
ES3 1
2.80-3.20 B9 T
3.00-3.45 SPT (S) N=6(1,1/2,1,1,2) — —
N=6 (2.70) ]
3.50 D23 r —
ES4 1
3.80-4.00 B10 1
4.00 - 4.50 uT17 Ublow=10 93% — —
450 EDSZ: 883 1 450 :| Loose grey gravelly very silty fine to coarse SAND. Gravel is subangular to a
subrounded fine. 1
4.80-5.20 B11 1
5.00-5.45 SPT(S) N=7 (5,2/2,2,1,2) - —
N=7 (1.40) .
5.50 D25 r —
ES6 1
5.80-6.20 B12 N -
-10.23 5.90 g " - - n 1
6.00 - 6.45 SPT (C) N=20 (3,4/4,5,5,6) - Medium dense grey sandy slightly silty subangular to subrounded fine to —]
N=20 coarse GRAVEL with medium cobble and boulder content. Sand is fine to ]
*| coarse. Cobbles and boulders are subrounded to rounded. a
6.50 D26 F _
6.80-7.20 B13 SETe ]
7.00-7.45 SPT(C) N=23 (4,4/5,6,5,7) - . ]
N=23 P .
7.50 D27 . e -
(3.40) | 7rs i
7.80-8.20 B19 L .
8.00 - 8.45 SPT (C) N=31(4,5/6,7,8,10) — —
N=31 1
8.50 D28 r —
8.80-9.20 B14 1
9.00-9.45 SPT (C) N=39 — —
N=39 (6,5/8,10,11,10) ]
-13.63 930 *| Medium dense to dense grey slightly gravelly slightly silty fine to coarse 1
9.50 D29 r SAND. Gravel is subangular to subrounded fine to medium. ]
9.80-10.20 B15 1

Remarks Water Strikes Chiselling Details

Struckat (m) | Casingto(m) | Time (min) | Roseto(m) From (m) To (m) Time (hh:mm)

Drilled from floating platform

Water Added Casing Details

From (m) To (m) To (m) Diam (mm)

Terminated at virtual refusal in granular material




Project No.:

Project Name:

Borehole No.:

'.’ CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH16
Coordinates: Client:
.'/ —GEOTECH Sheet 2 of 2
(4 32472591 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 11.50 | 173484.90N

Byrne Looby ARUP J.V.

Driller: AH

Ground Level: |Dates:
-4.33 mOD 05/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests | e | Cente Field Records (mOD) | (Thickness) Legend Description k< Backfill
10.00 - 10.45 SPT (C) N=27 (5,6/7,6,6,8) } “| Medium dense to dense grey slightly gravelly slightly silty fine to coarse ]
N=27 | SAND. Gravel is subangular to subrounded fine to medium. ]
10.50 D30 r —
10.80-1120  |B16 (2.20) ]
11.00-11.45  |SPT(C) N=45 L E
N=45 (6,8/10,12,11,12) 7
1583 [ 1150 End of Borehole at 11.50m ]
- 12.0 ;
L 12.5 :
— 13.0 ;
L 13.5 :
[ 14.0 ;
[ 14.5 :
[ 15.0 ;
[ 15.5 :
[ 16.0 ;
[ 16.5 :
[ 17.0 ;
[ 17.5 :
[ 18.0 ;
[ 18.5 :
[ 19.0 ;
[ 19.5 :

Remarks Water Strikes Chiselling Details

Drilled from floating platform

Terminated at virtual refusal in granular material

Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
11.50 200




Project No.:

Project Name:

Borehole No.:

L)
..( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH17
.& Coordinates: Client:
L -/ ——GEOTECH Sheet 1 of 2
(4 324761.67 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 12.90 |173519.44N

Byrne Looby ARUP J.V.

Ground Level:

Dates:

Driller: AH

-0.96 mOD  |03/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
"’.; i :a& -! Medium dense brown very sandy slightly silty subangular to subrounded ]
72,37 2] fine to coarse GRAVEL with medium cobble and boulder content. Sand is ]
JyTe fine to coarse. Cobbles and boulders are subangular to subrounded of i
0.50 r o mixed lithologies. N
il ]
0.80-1.20 e ]
1.00 - 1.45 SPT(C) N=27 (3,8/4,7,8,8) - o 175 Y ]
N=27 E ° o 1
i i
1.50 F S —
B i
ES30 R ]
1.80-2.20 el ]
IERRR 7
2.00 - 2.45 SPT (C) N=20 (4,3/4,5,5,6) C(410) |iae s ]
N=20 o 3 ]
Jge |
2.50 . s -
2.80-3.20 ORI §
3.00-3.45 SPT (C) N=22(4,5/5,6,6,5) - SETe —
N=22 AN ]
0 2 i
3.50 L aTe ]
et ]
3.80-4.20 PR n
4.00-4.45 SPT (C) N=21 (3,4/5,5,6,5) 6 [ o LES —
N=21 Water strike at -5.06 41 "« . 3| Medium dense grey sandy slightly silty subangular to subrounded fine to ]
4.10m coarse GRAVEL with low cobble and boulder content. Sand is fine to ]
4.50 L coarse. Cobbles and boulders are subangular to subrounded of mixed _]
(1.10) 7| lithologies. 1
4.80-5.20 1
5.00-5.45 SPT (C) N=11 (3,4/5,2,2,2) - —
N=11 1

-6.16 5.20 2 - " —

4 Very soft grey silty sandy slightly gravelly clayey SILT . Sand is fine to ]
5.50 [ .| coarse. Gravel is subangular to subrounded fine to medium. ]
ES34 1
5.80-6.00 1
6.00 - 6.50 uT27 Ublow=12 98% ~ (1.60) —
6.50 r 1
.80-7.2 B21 -7.7 R 1
6.80 0 6 6.80 Soft to firm grey slightly sandy slightly clayey SILT . Sand is fine to coarse. ]
7.00-7.45 SPT (S) N=9 (2,3/2,2,3,2) — —
N=9 1
7.50 D9 r —
7.80-8.00 B22 1
8.00 - 8.50 uT28 Ublow=15 98% — —
(2.90) ]
8.50 D10 r —
8.80-9.20 B23 1
9.00-9.45 SPT (S) N=16 (3,3/4,4,4,4) — ]
N=16 1
9.50 D11 r —
-10.66 9.70 i - - N
9.80-10.20 B24 .o~ . 2% 7 Dense grey slightly sandy subangular to subrounded fine to coarse GRAVEL E
"¢ ."2| with low cobble and boulder content. Sand is fine to coarse. Cobbles and ]

Remarks Water Strikes Chiselling Details

Drilled from floating platform

Terminated at refusal on large boulder

Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
4.10 4.10 12.90 12.90 01:00
Water Added Casing Details

From (m) To (m) To (m) Diam (mm)




Project No.:

Project Name:

Borehole No.:

CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH17
Coordinates: Client:
—GEOTECH Sheet 2 of 2
324761.67 E Irish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 12.90 |173519.44N

Byrne Looby ARUP J.V.

Driller: AH

Ground Level: |Dates:
-0.96 mOD  |03/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "
(m) Tests | ot D( r:;h Field Records {moD) | (Thickness) Legend Description k< Backfill
10.00 - 10.45 SPT (C) N=36 (8,7/8,9,9,10) ) < ¢ boulders are subrounded to rounded of mixed lithologies. ]
N=36 1
10.50 D12 r —
10.80-11.20 B25 (2.00) ]
11.00-11.45 SPT (C) N=40 — —
N=40 (8,7/8,10,10,12) ]
11.50 D13 r ]
11.80 - 12.20 B26 -12.66 11.70 2-| Very stiff grey slightly sandy slightly gravelly silty CLAY with low cobble and 1
12.00-12.45 SPT (S N=36 (7,8/8,8,9,11 [ J boulder content. Sand is fine to coarse. Gravel is subangular to 1
e ~ (5) =36(7,8/8,8,9,11) 4 subrounded fine. Cobbles and boulders are subangular to subrounded of ]
N=36 mixed lithologies. .
(1.20) : g
12.50 D14 r —
-13.86 1 12.90 End of Borehole at 12.90m 130 ]
r 13.5 :
— 14.0 ;
r 14.5 :
— 15.0 ;
r 15.5 :
— 16.0 ;
r 16.5 :
— 17.0 ;
L 17.5 :
— 18.0 ;
r 18.5 :
— 19.0 ;
r 19.5 :
Remarks Water Strikes Chiselling Details
. . Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Drilled from floating platform 1290 .90 0100
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
12.90 200
Terminated at refusal on large boulder




Project No.:

Project Name:

Borehole No.:

-0 ¢
.:( CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH18
( Coordinates:  |[Client:
@g¥% — GEOTECH . Sheet 1 of 2
Z 324791.47€  |Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
; 173547.27 N
Cable Percussion | Dando 3000 0.00 | 11.30 Byrne Looby ARUP J.V. A
Driller: AH
Ground Level: |Dates:
-0.72mOD  |06/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests epth D(mpf" Field Records {moD) | (Thickness) Legend Description k< Backfill
.. »2°$9:] Medium Dense greyish black sandy slightly silty subangular to subrounded ]
e | fine to coarse GRAVEL with medium cobble and boulder content. Sand is ]
){" \: fine to coarse. Cobbles and boulders are subangular to subrounded of i
0.50 D18 F ..+ 2% 0:| mixed lithologies. —
ES9 5. 1
0.80-2.20 B1 ;ul -
o< N
1.00-1.45 SPT (C) N=11(3,4/3,3,2,3) — - —
N=11 5 1
. 1
1.50 D19 F (3.00) [a- —
ES10 R ]
N ]
2.00-2.50 UT15 Ublow=11 98% - o —
< .
s T
2.50 D20 - >< —
ES11 L 1
2.80-4.20 B2 5 B
R : L o N ]
3.00-3.45 ’S\ﬁ;(s) N=7(11/1,2,2.2) 3.72 300 = -| Soft grey slightly sandy silty CLAY with occasional bands of grey SAND .
B 3| throughout. Sand is fine to coarse. ]
3.50 D21 r —
ES12 i
4.00 - 4.50 uT16 Ublow=14 97% — —
4.50 D22 r —
ES13 1
4.80-6.20 B3 1
(3.80) 1
5.00-5.45 SPT(S) N=9 (1,1/2,2,2,3) - —
N=9 1
5.50 D23 r ]
ES14 1
6.00 - 6.50 uT17 Ublow=16 88% - —
6.50 D24 3 ]
.80-7.2 B4 -7.52 R 1
6.80 0 5 6.80 *| Soft to firm grey slightly sandy slightly gravelly silty CLAY with occasional ]
7.00-7.45 SPT (S) N=7(2,2/1,2,2,2) u | bands of grey SAND throughout. Sand is fine to coarse. Gravel is ]
N=7 subangular to subrounded fine to medium i
7.50 D25 (1.50) —
7.80-8.20 B5 1
8.00 - 8.45 SPT (C) N=24(2,3/4,5,7,8) — —
N=24 1
-9.02 830 io: * 3 Dense grey very sandy slightly silty subangular to subrounded fine to ]
8.50 D26 r tiE .%.* 5 coarse GRAVEL with low cobble and boulder content. Sand is fine to ]
%54, 7*]] coarse. Cobbles and boulders are subrounded to rounded of mixed i
8.80-9.20 B6 ' e lithologies. b
9.00-9.45 SPT (C) N=41 - Bu5 ]
N=41 (6,8/8,10,10,13) (3.00) [*5, 1

00Xy

i, ]
[ SE ]
9.50 D27 PR .
KL IR AR ]
9.80-10.20 B7 s © 3 1
ML B

Remarks Water Strikes Chiselling Details

Drilled from floating platform

Terminated at virtual refusal in granular material

Struckat (m) | Casingto(m) | Time (min) | Roseto(m) From (m)

To (m) Time (hh:mm)

Water Added

To (m)

Casing Details
To (m)

From (m) Diam (mm)




Project No.:

Project Name:

Borehole No.:

'.’ CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH18
Coordinates: Client:
.'/ —GEOTECH Sheet 2 of 2
2 324791.47 €  |'rish Water
Method Plant Used Top | Base Client's Representative: Scale: 1:50
Cable Percussion| Dando3000 | 0.00 | 11.30 |173547.27N

Byrne Looby ARUP J.V.

Driller: AH

Ground Level: |Dates:
-0.72mOD  |06/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "

(m) Tests | ot D( r:;h Field Records {moD) | (Thickness) Legend Description k< Backfill
10.00 - 10.45 SPT (C) N=49 ) #-°| Dense grey very sandy slightly silty subangular to subrounded fine to ]
N=49 (7,7/10,12,13,14) 2| coarse GRAVEL with low cobble and boulder content. Sand is fine to ]
| coarse. Cobbles and boulders are subrounded to rounded of mixed i
10.50 D28 r lithologies. ]
10.80-11.20 B8 1
11.00 - 11.20 SPT (C) 50 (8,17/50 for — —
50mm) ]
1202 1 11.30 End of Borehole at 11.30m ]
r 115 —}
— 12.0 ;
r 12.5 :
— 13.0 ;
3 13.5 i
— 14.0 ;
r 14.5 :
— 15.0 ;
r 15.5 :
— 16.0 ;
r 16.5 :
— 17.0 ;
L 17.5 :
— 18.0 ]
3 18.5 i
— 19.0 ;
r 19.5 :

Remarks Water Strikes Chiselling Details
Drilled from ﬂoating platform Struck at (m) | Casingto(m) | Time (min) Rose to (m) From (m) To (m) Time (hh:mm)

Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
11.30 200
Terminated at virtual refusal in granular material




Project No.:

Project Name:

Borehole No.:

o>
.:f CAUSEWAY 17-0167 Arklow Sewerage Scheme Marine Outfall Gl BH19
Coordinates: Client:
.s“/ —GEOTECH . Sheet 1 of 1
(4 324266.57 E Irish Water
Method Plant Used Top Base Client's Representative: Scale: 1:50
Cable Percussion | Dando 3000 0.00 650 |173582.51N Byrne Looby ARUP J.V. A
Driller: AH
Ground Level: |Dates:
-1.20mOD  |07/11/2017 Logger: LN
Depth Sample /| Casing | Water . Level | Depth(m) . ] "
(m) Tests epth D(r:;h Field Records {moD) | (Thickness) Legend Description k< Backfill
"’.c . ;°~ ¢ Medium dense grey very sandy slightly silty subangular to subrounded fine ]
+%+ 2" 2] to coarse GRAVEL with low cobble and boulder content. Sand is fine to ]
coarse. Cobbles and boulders are subangular to subrounded of mixed i
0.50 D15 r X lithologies. ]
ES7 . 1
0.80-1.20 B1 RN R
(1.80) |.2.% %) E
1.00-1.45 SPT (S) N=24 (4,6/5,8,6,5) * AR .’ —
N=24 IR ]
. i
1.50 D16 r ]
ES8 1
1.80-2.2 B2 -3.00 1. 1
80 0 o 80 ’| Very soft greyish brown sandy organic silty CLAY. Sand is fine to coarse. ]
2.00-2.50 UT13 Ublow=12 100% — —
(0.80) 1
230 DL 380 | 260 E
ES9 e ) | Loose grey slightly gravelly very silty fine to coarse SAND. Gravel is ]
2.80-3.20 B3 { subangular to subrounded fine to medium. ]
3.00-3.45 SPT (S) N=8(2,1/2,2,2,2) [ (0.90) ]
N=8 ]
3.50 D18 470 1 350 Very soft greyish brown sandy slightly gravelly clayey SILT. Sand is fine to n
ES10 B . . ]
*| coarse. Gravel is subangular to subrounded fine.
3.80-4.20 B4 S ]
4.00 - 4.50 uT14 Ublow=15 100% — —
(1.80) E
4.50 D19 r —
ES11 1
4.80-5.20 B5 1
5.00-5.45 SPT(S) N=17 (2,2/4,3,5,5) - —
N=17 1
-6.50 5.30 : - - n
Weathered grey AMPHIBOLITE recovered as sandy slightly silty angular to ]
5.50 D20 r subangular medium to coarse GRAVEL and low cobble content. Sand is fine ]
ES12 to coarse. Gravel is composed exclusively of amphibolite. Cobbles are i
5.80-6.20 B6 (1.20) angular to subangular of amphibolite. N
6.00 - 6.45 SPT (C) N=45 - —
N=45 (4,5/8,10,12,15) .
770 [ 650 End of Borehole at 6.50m a
- 70—
L 75 :
— 8.0 ;
r 85 :
— 9.0 ;
r 9.5 :
Remarks Water Strikes Chiselling Details
Drilled from ﬂoating platform Struck at (m) | Casing to (m) Time (min) Rose to (m) From (m) To (m) Time (hh:mm)
Water Added Casing Details
From (m) To (m) To (m) Diam (mm)
6.50 200
Terminated on large boulder/weathered bedrock
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Arklow Sewerage Scheme Marine Qutfall Report No: 17-0167
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Geotechnical laboratory test results




; CAUSEWAY

—=GEOTECH

SOIL AND ROCK SAMPLE ANALYSIS

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

LABORATORY TEST REPORT

Client: Irish Water

Engineer: Byrne Looby ARUP ].V.
From: Stephen Watson

Laboratory Manager
Causeway Geotech Ltd

Tel: +44(0)2827666640

E-mail: stephen.watson@causewaygeotech.com
Date: 26/09/17

Ref: 17-0167 - Schedule 1 - Issue 2

Arklow Sewerage Scheme Marine Outfall GI

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and its
attachments constitute a report of the results of tests as detailed in the Contents page(s).

The attached results complete the testing requested and we would therefore wish to confirm that samples will be
retained without charge for a period of 60 days from the above date after which they will be appropriately
disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information, please
do not hesitate to contact the undersigned.

Approved Signatory

Ji-

o

Stephen Watson
Laboratory Manager

Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney
Co. Antrim, N, Ireland, BT53 7QL

Registered in Narthern Ireland. Company Number. NI610766
Approved: 150 9001 « SO 14001 « OHSAS 18001



Project Name

CAUSEWAY

—=GEOTECH

Arklow Sewerage Scheme Marine Outfall GI

Report Reference. 17-0167 - Schedule 1 - Issue 2

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

The table below details the tests carried out, the specifications used and the number of tests included in this report:

Material tested Type of test/Properties measured/Range of | Standard Number of test results
measurement specifications included in the report
SOIL Moisture content BS 1377-2:1990 16
- oven drying method
SOIL Liquid limit BS 1377-2:1990 10
- cone penetrometer
SOIL Liquid limit BS 1377-2:1990 10
- cone penetrometer
- one point
SOIL Plastic limit BS 1377-2:1990 10
SOIL Plasticity index and liquidity index BS 1377-2:1990 10
SOIL Particle size distribution BS 1377-2:1990 25
- wet sieving
SOIL Particle size distribution BS 1377-2:1990 25
- dry sieving
SOIL Particle size distribution BS 1377-2:1990 16
-sedimentation
hydrometer method
SOIL Undrained shear strength - triaxial BS 1377-7:1990 8
compression without measurement
of pore pressure (loads from 0.12 to 24 kN)
SOIL Shear strength by direct shear BS1377: Part 7: 5
Clause 4: 1990
SOIL pH Value of Soil 6
SOIL Sulphate Content water extract 6
Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney )
Registered in Narthern Ireland. Company Number. NI610766

Co. Antrim, N, Ireland, BT53 7QL

Approved: 150 9001 « SO 14001 « OHSAS 18001
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%65, CAUSEWAY Summary of Classification Test Results
4 OTEC
Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Density w |Passing| LL | PL | PI |Particle c g
. _— f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top Base [Type Classification
Mg/m3 % % % % % | Mg/m3
BH12 3 2.30 B |Grey slightly sandy silty CLAY. 23.0 96 50-1pt | 21 | 29 CH
Grey slightly sandy slightly
BH12 4 3.00 B [gravelly sitty CLAY. 37.0
Grey slightly sandy slightly
BH12 12 | 350 D [gravelly sitty CLAY. 26.0
Grey slightly sandy slightly
BH12 13 4.00 D gravelly silty CLAY. 23.0 90 50-1pt | 21 | 29 Cl
Grey slightly sandy slightly
BH12 14 | 5.50 D [gravely sity CLAY. 24.0
BH12 15 6.50 D |Grey slightly sandy silty CLAY. 20.0 91 49 -1pt | 22 27 Cl
Brown slightly sandy slightly
BH12 17 9.50 D gravelly silty CLAY. 24.0 91 49-1pt | 21 | 28 Cl
BH13 11 3.50 D |Grey slightly sandy silty CLAY. 23.0 89 50-1pt | 20 | 30 Cl
BH13 12 4.00 D |Grey slightly sandy silty CLAY. 22.0
BH13 13 | 5.50 D |Grey slightly sandy silty CLAY. 23.0 91 | 46-1pt| 21 | 25 Cl
BH13 14 6.50 D |Grey slightly sandy silty CLAY. 22.0
BH13 15 | 850 D |Grey slightly sandy silty CLAY. 30.0 94 | 46-1pt| 21 | 25 Cl
BH13 16 | 9.50 D |Grey slightly sandy silty CLAY. 26.0 87 | 47-1pt| 20 | 27 Cl

All tests performed in accordance with BS1377:1990 unless specified otherwise

Key
Density test
Linear measurement unless :
wd - water displacement

wi - immersion in water

Liquid Limit
4pt cone unless :

cas - Casagrande method

1pt - single point test

Particle density
sp - small pyknometer

gj - gas jar

Date Printed

22/09/2017

Approved By

Stephen.Watson

Table

sheet
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€. CAUSEWAY
e OTEC

Summary of Classification Test Results

wi - immersion in water

1pt - single point test

Stephen.Watson

Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Density w |Passing| LL | PL | PI |Particle c g
. L. : asagranae
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top Base [Type Classification
Mg/m3 % % % % | % | Mg/m3
BH14 13 3.50 D |Grey slightly sandy silty CLAY. 21.0 80 45-1pt | 22 | 23 Cl
BH14 14 4.00 D |Grey slightly sandy silty CLAY. 22.0
BH14 15 5.50 D |Grey slightly sandy silty CLAY. 24.0 89 47 -1pt | 25 | 22 Cl
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 22/09/2017
wd - water displacement cas - Casagrande method gj - gas jar sheet




17-0167
BH12

0.00

Caus201709070

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy subangular to subrounded fine GRAVEL.

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

ECH

o
®8%  CAUSEWAY
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy silty CLAY.

m
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Caus201709077

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy slightly gravelly silty CLAY.

m

Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Caus201709079

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy slightly gravelly silty CLAY.
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Caus2017090714

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy subangular to subrounded fine to coarse GRAVEL.

m

Specimen
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BS1377:Part 2:1990, clause 9.2
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Caus2017090716

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.

m

Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Site Name

Soil Description
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Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy silty CLAY.
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Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy silty CLAY.
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Black slightly sandy silty subangular to subrounded fine GRAVEL.
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4.50

Caus2017090739

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy silty CLAY.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5
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Caus2017090742

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy silty CLAY.

m

Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Caus2017090743

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy silty CLAY.

m

Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5

ECH
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Caus2017090744

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.

m

Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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VINI Geotechnical Testing

Determination of Particle Size Distribution

Sieve %
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 78.3 100.0
50.000 69.1 90.0
37.500 64.4
28.000 58.4 80.0 7
20.000 51.6 < 700
14.000 446 2 d
10.000 36.5 5 600
©
6.300 29.7 % 50.0 y
5.000 26.7 & /
3.350 21.7 t 400 74
] U
2.000 18.2 5 300 g x
1.180 10.3 o Pa
0.600 4.3 20.0 /
0.425 3.1 10.0 !
0.300 2.5 _,/’
0.212 2.1 0.0
0.150 18 0.001 0.01 0.1 1 10 100 1000
0.063 1.8 Sieve Size mm
0.045
0.032
0.020 Percentage Particle Size
0.012 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.009 Silt Sand Gravel
0.006 1.8 16.5 60.1 0.0 0.0
0.004
0.003 Sample Description Sandy GRAVEL Project No. 17-0167
0.002 BH/TP No. BH12
0.001 Project Arklow sewerage Scheme Sample No.
Operator SS Checked VS Approved VS Date sample tested 25/09/2017 | Depth 1.3m




VINI Geotechnical Testing

Determination of Particle Size Distribution

Sieve %
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0
50.000 100.0 900 y
37.500 100.0 /
28.000 99.0 80.0 7
20.000 92.4 < 700 . 1
14.000 88.1 @ /1
10.000 78.9 5 600
©
6.300 69.1 % 50.0 P
5.000 64.5 ) /
3.350 55.9 e 400 /
o
2.000 48.7 5 300
1.180 31.8 o (
0.600 18.5 20.0 »
0.425 14.6 ud
10.0 —
0.300 11.2 —
0.212 6.9 0.0
0.150 46 0.001 0.01 0.1 1 10 100 1000
0.063 4.4 Sieve Size mm
0.045
0.032
0.020 Percentage Particle Size
0.012 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.009 Silt Sand Gravel
0.006 4.4 44.3 51.3 0.0 0.0
0.004
0.003 Sample Description Sandy GRAVEL Project No. 17-0167
0.002 BH/TP No. BH13
0.001 Project Arklow sewerage Scheme Sample No.
Operator SS Checked VS Approved VS Date sample tested 25/09/2017 | Depth 1.6m




VINI Geotechnical Testing

Determination of Particle Size Distribution

Sieve %
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 87.2 100.0 i
50.000 78.7 90.0 ,}
37.500 72.3
28.000 63.7 80.0 7
20.000 55.4 e /
s 700 7
14.000 49.1 =)
£ /
10.000 39.0 @ 600 7
6.300 30.6 & 50
p .
5.000 25.7 o
3.350 19.7 e 400 7
o "
2.000 15.6 5 300
1.180 11.4 o |
y.
0.600 9.4 20.0 >
0.425 8.8 10.0 |_—1
0.300 8.4
0.212 7.9 0.0
0.150 77 0.001 0.01 0.1 1 10 100 1000
0.063 7.2 Sieve Size mm
0.045
0.032
0.020 Percentage Particle Size
0.012 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.009 Silt Sand Gravel
0.006 7.2 8.4 71.6 0.0 0.0
0.004
0.003 Sample Description  Silty sandy GRAVEL Project No. 17-0167
0.002 BH/TP No. BH13
0.001 Project Arklow sewerage Scheme Sample No.
Operator SS Checked Approved VS Date sample tested 25/09/2017 | Depth 8.9m




VINI Geotechnical Testing

Determination of Particle Size Distribution

Sieve %
Size mm Passing BS 1377 : 1990 : Part 2 : Clauses 9.2 & 9.5
125.000 100.0
75.000 100.0
63.000 100.0 100.0
50.000 86.1 900 /
37.500 79.8 |/
28.000 76.5 80.0 =
20.000 70.7 £ 700 /
14.000 69.1 @ /
10.000 60.7 5 600 »
6.300 55.0 & 50 M
[ . '
5.000 51.6 > //
3.350 457 e 400 7
o
2.000 37.7 5 300 /
1.180 19.7 o /
0.600 9.6 20.0 7
A
0.425 7.6 10.0 a <
0.300 5.7 1]
0.212 3.6 0.0
0.150 27 0.001 0.01 0.1 1 10 100 1000
0.063 1.8 Sieve Size mm
0.045
0.032
0.020 Percentage Particle Size
0.012 Clay |Fine Medium Coarse |Fine Medium Coarse Fine  Medium Coarse Cobbles Boulder
0.009 Silt Sand Gravel
0.006 1.8 35.8 62.3 0.0 0.0
0.004
0.003 Sample Description Sandy GRAVEL Project No. 17-0167
0.002 BH/TP No. BH14
0.001 Project Arklow sewerage Scheme Sample No.
Operator SS Checked Approved VS Date sample tested 25/09/2017 | Depth 0.9m




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
%¢. CAUSEWAY [Compression Test without measurement
'.F'f e i . - I

of pore pressure - single specimen Borehole/Pit No. BH12
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 18
Soil Description Grey slightly sandy slightly gravelly silty CLAY. Depth 3.00
Specimen Specimen
Reference 8 Depth Sample Type ut
Specimen . . . .
Description Stiff grey slightly sandy slightly gravelly silty CLAY. KeyLAB ID Caus201709074
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 19/09/2017

Test Number
Length

Diameter

Bulk Density
Moisture Content
Dry Density

Rate of Strain
Cell Pressure
At failure Axial Strain

Deviator Stress, (o1-03)f
Undrained Shear Strength, cu

Mode of Failure

Deviator Stress v Axial Strain

Corrected Deviator Stress kPa

Shear Strength kPa

210.0

105.2

2.02

23.9

1.63

2.0

65

11.9

221

110

Brittle

mm
mm
Mg/m3
%
Mg/m3

%/min

kPa

%

kPa

kPa %(o1-03)f

300
250
_e,_.e-—e—w a
200 g —
/6’
150 2
100
50 1
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Axial Strain %
Mohr Circles
150
Deviator stress corrected
for area change and
125 membrane effects
q— T —
100 ] —~ Mohr circles and their
/ \ interpretation is not covered
by BS1377.
/ AN
75 This is provided for
/ \ information only.
50 /, \
0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Strengths corrected for area change, and
membrane effects based on Fig 11 BS1377

Stephen.Watson

22/09/2017 14:54

Lab Sheet Reference :

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
'.F'f e =it . - I
of pore pressure - single specimen Borehole/Pit No. BH12
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 19
Soil Description Grey slightly sandy slightly gravelly silty CLAY. Depth 5.00
Specimen Specimen
Reference 8 Depth Sample Type ut
Specimen . . . .
Description Stiff grey slightly sandy slightly gravelly silty CLAY. KeyLAB ID Caus201709078
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 19/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 2.01 Mg/m3
Moisture Content 22.4 %
Dry Density 1.64 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 105 kPa
At failure Axial Strain 19.5 %
Deviator Stress, (o1-03)f 193 kPa
Undrained Shear Strength, cu 97 kPa %(o1-03)f
Mode of Failure Brittle
Deviator Stress v Axial Strain
300
250
«
o
X
o 200 &
& PP e ¥
g
n =
& 150
8
>
3]
a
- 100
o
[8]
g
8 50
0
0 2 4 6 8 10 12 14 16 18 22 24 26 28 30 32
Axial Strain %
Mohr Circles
150
Deviator stress corrected
for area change and
125 membrane effects
100 Mobhr circles and their
g /, \ interpretation is not covered
= Y N by BS1377.
s 75 isi i
o \ This is provided for
§ \ information only.
n
5 50 /
@ / \
<
%)
0 !
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Strengths corrected for area change, and
membrane effects based on Fig 11 BS1377

Stephen.Watson

22/09/2017 14:54

Lab Sheet Reference :

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

Deviator Stress v Axial Strain

120

o, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
'.F'f e i . - I
of pore pressure - single specimen Borehole/Pit No. BH12
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 20
Soil Description Grey slightly sandy silty CLAY. Depth 8.00
Specimen 3 Specimen m Samole Tvpe uT
Reference Depth pie Typ
Specimen . . .
Description Firm grey slightly sandy silty CLAY. KeyLAB ID Caus2017090713
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 19/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 2.03 Mg/m3
Moisture Content 21.9 %
Dry Density 1.66 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 165 kPa
At failure Axial Strain 19.0 %
Deviator Stress, (o1-03)f 106 kPa
Undrained Shear Strength, cu 53 kPa %(o1-03)f
Mode of Failure Brittle

100

DS

80

T
P

60

/

40

20

Corrected Deviator Stress kPa

Mohr Circles

4 6 8 10 12 14 16

18

Axial Strain %

20 22 24

150
125
100
©
[o¥
x
ey
g 75
c
g
n
= 50 —_—
8 N
<
o \
25 // \
0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Strengths corrected for area change, and
membrane effects based on Fig 11 BS1377

Stephen.Watson

22/09/2017 14:54

Lab Sheet Reference :

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
%¢. CAUSEWAY [Compression Test without measurement
'.F'f e i . - I

of pore pressure - single specimen Borehole/Pit No. BH13
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 17
Soil Description Grey slightly sandy silty CLAY. Depth 3.00
Specimen Specimen
Reference 8 Depth Sample Type ut
Specimen . . .
Description Stiff grey slightly sandy silty CLAY. KeyLAB ID Caus2017090720
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 19/09/2017

Test Number
Length

Diameter

Bulk Density
Moisture Content
Dry Density

Rate of Strain
Cell Pressure
At failure Axial Strain

Deviator Stress, (o1-03)f
Undrained Shear Strength, cu

Mode of Failure

Deviator Stress v Axial Strain

210.0

105.2

2.07

26.9

1.63

2.0

65

20.0

214

107

mm
mm
Mg/m3
%
Mg/m3

%/min

kPa

%

kPa

kPa %(o1-03)f

300

250
«
o
X
@ 200 W
= a_e.e-e""e
n /e,e‘
S 150 o
8
>
[}
a
- 100
o
[8]
g
8 50

0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Axial Strain %

Mohr Circles

150

Deviator stress corrected
for area change and

125 membrane effects

100 _— \\ Mohr circles and their
S / interpretation is not covered
i / by BS1377.
5 S h This is provided for
§ information only.
@ 50
i / \
<
(n /

0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Testing terminated at 20% strain

Stephen.Watson

22/09/2017 14:55

Lab Sheet Reference :

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
%¢. CAUSEWAY [Compression Test without measurement
'.F'f e i . - I

of pore pressure - single specimen Borehole/Pit No. BH13
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 18
Soil Description Grey slightly sandy silty CLAY. Depth 5.00
Specimen Specimen
Reference 8 Depth Sample Type ut
Specimen . . .
Description Stiff grey slightly sandy silty CLAY. KeyLAB ID Caus2017090724
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 19/09/2017

Test Number
Length

Diameter

Bulk Density
Moisture Content
Dry Density

Rate of Strain
Cell Pressure
At failure Axial Strain

Deviator Stress, (o1-03)f
Undrained Shear Strength, cu

Mode of Failure

Deviator Stress v Axial Strain

300

210.0

105.2

2.01

23.0

1.64

2.0

105

16.2

185

93

Brittle

mm
mm
Mg/m3
%
Mg/m3

%/min

kPa

%

kPa

kPa %(o1-03)f

250

N
o
o

7

)]
o

Corrected Deviator Stress kPa
[ [
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o o

Mohr Circles
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o — O —
x
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c
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(3]
<
& /
0
0 25 50 75 100 125 150 175 200 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Strengths corrected for area change, and
membrane effects based on Fig 11 BS1377

Stephen.Watson

22/09/2017 14:55

Lab Sheet Reference :

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
'.F'f e i . - I
of pore pressure - single specimen Borehole/Pit No. BH13
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 19
Soil Description Grey slightly sandy silty CLAY. Depth 8.00
Specimen Specimen
Reference ! Depth Sample Type ut
Specimen . . .
Description Stiff grey slightly sandy silty CLAY. KeyLAB ID Caus201709190
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 20/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 2.03 Mg/m3
Moisture Content 21.8 %
Dry Density 1.67 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 165 kPa
At failure Axial Strain 15.2 %
Deviator Stress, (o1-03)f 152 kPa
Undrained Shear Strength, cu 76 kPa %(o1-03)f
Mode of Failure Brittle
Deviator Stress v Axial Strain
300
250
«
o
X
«» 200
[%]
e
n
g 150 - 2
2
S e’e—?e_‘a
3]
o Lo
5 100 —
§ /
8 50
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Axial Strain %
Mohr Circles
300
Deviator stress corrected
for area change and
250 membrane effects
200 Mobhr circles and their
S interpretation is not covered
i by BS1377.
5 150 This is provided for
§ information only.
n
5 100
2
n ~
50 //
0
0 50 100 150 200 250 300 350 400 450 500 550 600
Normal Stresses kPa
Remarks Approved Printed

Strengths corrected for area change, and
membrane effects based on Fig 11 BS1377

Stephen.Watson

22/09/2017 14:55

Lab Sheet Reference :

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
%¢. CAUSEWAY [Compression Test without measurement
'.F'f e i . - I

of pore pressure - single specimen Borehole/Pit No. BH14
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 17
Soil Description Grey slightly sandy silty CLAY. Depth 3.00
Specimen Specimen
Reference 8 Depth Sample Type ut
Specimen . . .
Description Stiff grey slightly sandy silty CLAY. KeyLAB ID Caus2017090735
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 20/09/2017

Test Number
Length

Diameter

Bulk Density
Moisture Content
Dry Density

Rate of Strain
Cell Pressure
At failure Axial Strain

Deviator Stress, (o1-03)f
Undrained Shear Strength, cu

Mode of Failure

Deviator Stress v Axial Strain

300
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Testing terminated at 20% strain

Stephen.Watson

22/09/2017 14:55

Lab Sheet Reference :

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
6 BEOTECH ) i .
of pore pressure - single specimen Borehole/Pit No. BH14
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 18
Soil Description Grey slightly sandy silty CLAY. Depth 5.00
Specimen Specimen
Reference 8 Depth Sample Type ut
Specimen . . .
Description Stiff grey slightly sandy silty CLAY. KeyLAB ID Caus2017090740
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 20/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 2.00 Mg/m3
Moisture Content 235 %
Dry Density 1.62 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 65 kPa
At failure Axial Strain 16.2 %
Deviator Stress, (o1-03)f 247 kPa
Undrained Shear Strength, cu 123 kPa %(o1-03)f
Mode of Failure Brittle

Deviator Stress v Axial Strain

Corrected Deviator Stress kPa
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=
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Normal Stresses kPa

Remarks Approved Printed

Strengths corrected for area change, and
membrane effects based on Fig 11 BS1377

Stephen.Watson

22/09/2017 14:55

Lab Sheet Reference :

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 674
BH BH12 Thickness mm 35.25]Bulk Density mg/m3 1912
Depth m 1.3m
Our Ref Q o'y kPa
Soil type |Sandy GRAVEL
[Rate of shearing mm/min 0.5 30
>10 mm removed 60
120
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
30 34 30 28
60 59 60 48
120 108 120 101
Peak angle of internal friction 42
Cohesion kPa
Ultimate angle of internal friction 39

Shear Stress (kPa)

120

100
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60 -

40 -

20 A

y = 0.927x

y = 0.8381x

20

Figure 1 Failure Envelope
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Arklow Sewerage Scheme
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Figure 2 Stress-strain behaviour
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[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 712
BH BH13 Thickness mm 35.25]Bulk Density mg/m3 2020
Depth m 1.3m
Our Ref R o'ykPa
Soil type |Sandy GRAVEL
[Rate of shearing mm/min 0.5 30
>10 mm removed 60
120
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
30 30 30 27
60 56 60 50
120 109 120 93
Peak angle of internal friction 42
Cohesion kPa
Ultimate angle of internal friction 38
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80 -
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Shear Stress (kPa)

y = 0.9175x
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Figure 1 Failure Envelope
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Arklow Sewerage Scheme
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Figure 2 Stress-strain behaviour



[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref:

17-0167

Size mm

100}Initial wet mass g

820

BH

BH13

Thickness mm

36.75]Bulk Density mg/m3

2231

Depth m

8.9m

Our Ref

R

o', kPa

Soil type

Sandy GRAVEL

[Rate of shearing mm/min

0.5 40

>10 mm removed

80

160

Peak

Ultimate

o', kPa

T kPa

o', kPa

T kPa

40

40

39
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Peak angle of internal friction
Cohesion kPa
Ultimate angle of internal friction

Shear Stress (kPa)
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Figure 1 Failure Envelope
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Arklow Sewerage Scheme
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[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 662
BH BH14 Thickness mm 34.75]Bulk Density mg/m3 1905
Depth m 0.9m
Our Ref P o'ykPa
Soil type |Sandy GRAVEL
[Rate of shearing mm/min 0.5 30
>10 mm removed 60
120
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
30 36 30 30
60 61 60 54
120 104 120 96
Peak angle of internal friction 41
Cohesion kPa
Ultimate angle of internal friction 39

Shear Stress (kPa)
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Figure 1 Failure Envelope
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Arklow Sewerage Scheme
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Figure 2 Stress-strain behaviour




[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 680
BH BH14 Thickness mm 35.25]Bulk Density mg/m3 1929
Depth m 9.0m
Our Ref T o'ykPa
Soil type |Sandy GRAVEL
[Rate of shearing mm/min 0.5 40
>10 mm removed 80
160
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
40 42 40 32
80 72 80 67
160 136 160 124
Peak angle of internal friction 40
Cohesion kPa
Ultimate angle of internal friction 38
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Figure 1 Failure Envelope
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Arklow Sewerage Scheme
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i Chemtest

The right chemistry to deliver results

Project: 17-0167 Arklow Sewerage Scheme Marine Outfall Gl

Results - Soil

Client: Causeway Geotech Ltd Chemtest Job No.:| 17-24130 17-24130 17-24130 17-24130 17-24130 17-24130
Quotation No.: Chemtest Sample ID.: 510601 510602 510603 510604 510605 510606
Order No.: Client Location ID.: D10 D12 D9 D12 D1 D11
Client Sample Ref.: BH12 BH12 BH13 BH13 BH14 BH14
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 1.00 3.50 1.00 4.00 0.00 1.00
Bottom Depth (m): 0.90
Date Sampled:| 12-Sep-2017 | 12-Sep-2017 | 12-Sep-2017 | 12-Sep-2017 | 12-Sep-2017 | 12-Sep-2017
Determinand Accred. | SOP | Units | LOD
Moisture N 2030| % [0.020 12 18 12 16 48 18
pH U 2010 N/A 9.0 8.3 8.5 8.5 7.4 6.7
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l |0.010 0.21 0.12 0.15 0.077 1.7 0.71

Page 2 of 3




i Chemtest

The right chemistry to deliver results

Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< ‘"less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:

customerservices@chemtest.co.uk

Page 3 of 3
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; CAUSEWAY

—=GEOTECH

SOIL AND ROCK SAMPLE ANALYSIS

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

LABORATORY TEST REPORT

Client: Irish Water

Engineer: Byrne Looby ARUP ].V.
From: Stephen Watson

Laboratory Manager
Causeway Geotech Ltd

Tel: +44(0)2827666640

E-mail: stephen.watson@causewaygeotech.com
Date: 26/09/17

Ref: 17-0167 Schedule 2 - Issue 2

Arklow Sewerage Scheme Marine Outfall GI

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and its
attachments constitute a report of the results of tests as detailed in the Contents page(s).

The attached results complete the testing requested and we would therefore wish to confirm that samples will be
retained without charge for a period of 60 days from the above date after which they will be appropriately
disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information, please
do not hesitate to contact the undersigned.

Approved Signatory

Ji-

o

Stephen Watson
Laboratory Manager

Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney
Co. Antrim, N, Ireland, BT53 7QL

Registered in Narthern Ireland. Company Number. NI610766
Approved: 150 9001 « SO 14001 « OHSAS 18001



Project Name

Report Reference.

CAUSEWAY

—=GEOTECH

Arklow Sewerage Scheme Marine Outfall GI

17-0167 - Schedule 2 - Issue 2

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

The table below details the tests carried out, the specifications used, and the number of tests included in this report:

Co. Antrim, N, Ireland, BT53 7QL

Material tested Type of test/Properties measured/Range of | Standard Number of test results
measurement specifications included in the report
SOIL Moisture content BS 1377-2:1990 15
- oven drying method
SOIL Liquid limit BS 1377-2:1990 6
- cone penetrometer
SOIL Liquid limit BS 1377-2:1990 6
- cone penetrometer
- one point
SOIL Plastic limit BS 1377-2:1990 6
SOIL Plasticity index and liquidity index BS 1377-2:1990 6
SOIL Particle size distribution BS 1377-2:1990 23
- wet sieving
SOIL Particle size distribution BS 1377-2:1990 23
- dry sieving
SOIL Particle size distribution BS 1377-2:1990 12
-sedimentation
hydrometer method
SOIL Undrained shear strength - triaxial BS 1377-7:1990 5
compression without measurement
of pore pressure (loads from 0.12 to 24 kN)
SOIL Shear strength by direct shear BS1377: Part 7: 4
Clause 4: 1990
SOIL pH Value of Soil 1
SOIL Sulphate Content water extract 1
SOIL Organic Matter Content 1
Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney )
Registered in Narthern Ireland. Company Number. NI610766

Approved: 150 9001 « SO 14001 « OHSAS 18001



o
@ . .
%65, CAUSEWAY Summary of Classification Test Results
o { C
Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Density w |Passing| LL | PL | PI |Particle c g
. _— f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top Base [Type Classification
Mg/m3 % % % % | % | Mg/m3
Black slightly silty slightly gravelly
BHO2 14 1.00 D fine to coarse SAND. 76.0 56 72-1pt | 57 | 15 Mv
Black slightly silty slightly gravelly
BHO2 15 2.00 D fine to coarse SAND. 60.0
Black slightly sandy subrounded to
BHO2 16 3.00 D rounded fine to coarse GRAVEL. 11.0
BHO02 17 4.00 D |Brown slightly sandy silty CLAY. 26.0
Brown slightly sandy slightly
BHO02 19 7.50 D gravelly silty CLAY. 21.0 91 30-1pt | 15 | 15 CL
B ish lightl dy sil
BHO02 20 | 10.50 D oy ay o orey shianty sandy sity 320 | 8 |[30-1pt| 15| 15 cL
Brownish grey slightly sandy silty
BHO02 21 11.00 D CLAY. 21.0
Grey slightly sandy subangular to
BHO02 36 17.00 D |subrounded fine to coarse 12.0
GRAVEL.
MADE GROUND: Black slightly
sandy slightly silty subrounded
BH15 12 1.00 D fine to medium GRAVEL with 11.0
fragments of red brick.
BH15 16 5.50 D |Grey slightly sandy silty CLAY. 25.0 86 49 -1pt | 15 | 34 Cl
BH15 17 6.50 D |Grey slightly sandy silty CLAY. 24.0
Brown slightly sandy slightly
BH15 20 9.50 D gravelly silty CLAY. 21.0 94 49 -1pt | 21 | 28 Cl
Brown slightly sandy slightly
BH15 21 10.50 D gravelly silty CLAY. 30.0
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 23/09/2017
wd - water displacement cas - Casagrande method gj - gas jar sheet
wi - immersion in water 1pt - single point test Stephen.Watson 1
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€. CAUSEWAY
e OTEC

Summary of Classification Test Results

wi - immersion in water

1pt - single point test

Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Density w |Passing| LL | PL | PI |Particle c g
. _— f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top Base [Type Classification
Mg/m3 % % % % % | Mg/m3
Brown slightly sandy slightly
BH15 22 | 1145 D gravelly silty CLAY. 31.0 100 | 49-1pt| 20 | 29 Cl
Brown slightly sandy slightly
BH15 23 | 12.00 D gravelly silty CLAY. 24.0
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 23/09/2017
wd - water displacement cas - Casagrande method gj - gas jar sheet
Stephen.Watson 2
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1000
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10

0.1

0.01

0.001

Particle Size mm

9059

% dry mass

74
23

10.2

2.55
0.68
15

0.94

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand

Fines <0.063mm

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377 unless noted below

Fig

Sheet

% Passing

Sedimentation

Particle Size mm

Sheet printed

23/10/2017 17:19

% Passing

100
100
100
100
100
100
92
86
69
59

48
44
34
26
17

Sieving

Particle Size mm

125

90
75

63

50
37.5

28
20
14
10
6.3

1.18
0.6

0.425

0.3
0.212

0.15
0.063

Approved




17-0167
BHO2

1.00

Caus2017090746

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Black slightly silty slightly gravelly fine to coarse SAND.

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

ECH

o
®8%  CAUSEWAY

Site Name

Soil Description

Specimen Reference

Test Method
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Particle Size mm

4095

% dry mass
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14

0.989
0.266
0.00871
110

8.2

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand
Silt

Clay

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377 unless noted below

Fig

Sheet

% Passing

19
16
13

Sedimentation

Particle Size mm

0.0620
0.0312
0.0152
0.0078
0.0043
0.0020

(assumed)
Mg/m3

Particle density

2.90

Sheet printed

23/10/2017 17:19

% Passing

100
100
100
100
100

100

100

100
99
99

96
95
92

79
65

45

38
31

27

24
19

Sieving

Particle Size mm

125

90
75

63

50
37.5

28
20
14
10
6.3

1.18
0.6

0.425

0.3

0.212

0.15
0.063
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17-0167
BHO2

6.40

Caus2017090755

Borehole/Pit No.
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Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.
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Preparation and testing in accordance with BS1377 unless noted below
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Arklow Sewerage Scheme Marine Outfall Gl

Brownish grey slightly sandy silty CLAY.
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PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brownish grey slightly sandy silty CLAY.
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Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly gravelly fine to coarse SAND.
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Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly gravelly fine to medium SAND.
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey slightly sandy silty CLAY.
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.
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Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Caus2017090783

Job Ref

Borehole/Pit No.

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5
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Caus2017090785

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.

m

Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Remarks

Preparation and testing in accordance with BS1377 unless noted below

Fig

Sheet
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19
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Particle Size mm
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Caus2017090788

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brown slightly sandy slightly gravelly silty CLAY.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5

ECH

o
®8%  CAUSEWAY

Site Name

Soil Description

Specimen Reference

Test Method
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Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
&7 oyl 3 . . i
of pore pressure - single specimen Borehole/Pit No. BHO2
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 24
Soil Description Brown slightly sandy silty CLAY. Depth 5.00
Specimen Specimen
Reference 2 Depth Sample Type ut
Specimen . . .
Description Firm brown slightly sandy silty CLAY. KeyLAB ID Caus2017090753
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 21/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 2.00 Mg/m3
Moisture Content 27.1 %
Dry Density 1.58 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 105 kPa
At failure Axial Strain 20.0 %
Deviator Stress, (o1-03)f 102 kPa
Undrained Shear Strength, cu 51 kPa %(o1-03)f
Mode of Failure
Deviator Stress v Axial Strain
120
100
«
o
X
o 80
N /e‘
S 60
8
>
3]
o}
- 40
2 /
[8]
g
8 20
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Axial Strain %
Mohr Circles
150
Deviator stress corrected
for area change and
125 membrane effects
100 Mobhr circles and their
S interpretation is not covered
z by BS1377.
5 S This is provided for
§ information only.
@ 50
E / ey
(fJ /
0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed
Testing terminated at 20% strain Stephen.Watson 23/09/2017 09:40 Fig. No. 1
Lab Sheet Reference : Sheet
1




o Unconsolidated Undrained Triaxial Job Ref 17-0167
%¢. CAUSEWAY [Compression Test without measurement
'.F'f e i . - I
of pore pressure - single specimen Borehole/Pit No. BHO2
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 25
Soil Description Brown slightly sandy slightly gravelly silty CLAY. Depth 7.00
Specimen 2 Specimen m Samole Tvpe uT
Reference Depth ple Typ
Specimen Firm brown slightly sandy slightly gravelly silty CLAY KeyLAB ID Caus2017090757
Description gnty y sightly 9 y sty ’ y
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 21/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 1.98 Mg/m3
Moisture Content 18.7 %
Dry Density 1.67 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 140 kPa
At failure Axial Strain 20.0 %
Deviator Stress, (o1-03)f 105 kPa
Undrained Shear Strength, cu 53 kPa %(o1-03)f
Mode of Failure
Deviator Stress v Axial Strain
120
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«
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g
n
5 60 =
8
>
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o}
- 40
g
[8]
g
8 20
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Axial Strain %
Mohr Circles
150
Deviator stress corrected
for area change and
125 membrane effects
100 Mobhr circles and their
S interpretation is not covered
i by BS1377.
5 S This is provided for
§ information only.
n
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0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed
Testing terminated at 20% strain Stephen.Watson 23/09/2017 09:40 Fig. No. 1
Lab Sheet Reference : Sheet
2




Unconsolidated Undrained Triaxial

o, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
'.F'f e =it . - I
of pore pressure - single specimen Borehole/Pit No. BHO2
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 27
Soil Description Brownish grey slightly sandy silty CLAY. Depth 10.50
Specimen Specimen
Reference 2 Depth Sample Type ut
Specimen . . . .
Description Firm brownish grey slightly sandy silty CLAY. KeyLAB ID Caus2017090763
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 21/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 1.96 Mg/m3
Moisture Content 28.9 %
Dry Density 1.52 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 205 kPa
At failure Axial Strain 15.7 %
Deviator Stress, (o1-03)f 93 kPa
Undrained Shear Strength, cu 47 kPa %(o1-03)f
Mode of Failure Plastic
Deviator Stress v Axial Strain
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X
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8 e
>
a /
5 40 2
: /
[8]
g
8 20
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Mohr Circles

Axial Strain %

150
125
100
©
[o¥
4
<
g 75
c
g
n
= 50
’ / AN
0 !
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed
Strengths corrected for area change, and .
membrane effects based on Fig 11 BS1377 Stephen.Watson 23/09/2017 09:40

Lab Sheet Reference :

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

Corrected Deviator Stress kPa

o, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
6 BEOTECH ) i .
of pore pressure - single specimen Borehole/Pit No. BH1S
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 25
Soil Description Grey slightly sandy silty CLAY. Depth 5.00
Specimen Specimen
Reference 2 Depth Sample Type ut
Specimen . . .
Description Stiff grey slightly sandy silty CLAY. KeyLAB ID Caus2017090776
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 21/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 1.99 Mg/m3
Moisture Content 23.9 %
Dry Density 1.61 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 100 kPa
At failure Axial Strain 14.8 %
Deviator Stress, (o1-03)f 273 kPa
Undrained Shear Strength, cu 137 kPa %(o1-03)f
Mode of Failure Brittle
Deviator Stress v Axial Strain
300
_eo—or— h
250 %r?(,é’e
200 "
150 /Z
100
50
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Mohr Circles

Shear Strength kPa

Axial Strain %

300
250
200
150
100 /,/ \\
0
0 50 100 150 200 250 300 350 400 450 500 550 600
Normal Stresses kPa

Remarks Approved Printed

Strengths corrected for area change, and Stephen.Watson 23/09/2017 09:40

membrane effects based on Fig 11 BS1377

Lab Sheet Reference :

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

Deviator Stress v Axial Strain

120

o, Job Ref 17-0167
'géi.‘ CAUSEWAY |Compression Test without measurement
'.F'f e i . - I
of pore pressure - single specimen Borehole/Pit No. BH1S
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 26
Soil Description Brown slightly sandy slightly gravelly silty CLAY. Depth 9.00
Specimen 2 Specimen Samole Tvpe uT
Reference Depth ple Typ
Specimen Firm brown slightly sandy slightly gravelly silty CLAY KeyLAB ID Caus2017090782
Description gnty y sightly 9 y sty ’ y
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 21/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 2.05 Mg/m3
Moisture Content 30.4 %
Dry Density 1.57 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 185 kPa
At failure Axial Strain 12.9 %
Deviator Stress, (o1-03)f 107 kPa
Undrained Shear Strength, cu 54 kPa %(o1-03)f
Mode of Failure Brittle
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Normal Stresses kPa
Remarks Approved Printed
Strengths corrected for area change, and .
membrane effects based on Fig 11 BS1377 Stephen.Watson 23/09/2017 09:40

Lab Sheet Reference :

13 14 15 16

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 781
BH BHO2 Thickness mm 35.25]Bulk Density mg/m3 2215
Depth m 3.0m
Our Ref Y o'ykPa
Soil type |Sandy GRAVEL
[Rate of shearing mm/min 0.5 30
>10 mm removed 30
120
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
30 30 38
30 30 38
120 120 108
Peak angle of internal friction
Cohesion kPa
Ultimate angle of internal friction 43

Shear Stress (kPa)

120

100

80 -

60 -

40 -

20 A

y = 0.9407x

20 40 60 80 100 120 140

Normal Stress (kPa)

Figure 1 Failure Envelope




Arklow Sewerage Scheme

150

125

100

Shear Stress (kPa)
\I
ul

50

25

-2.50

-2.10

-1.70

nt (mm)
-
w
o

placeme
o
(o]
o

Vertical Dis
O
(oAl
o

o
H
o

0.30

120kPa
30KPa
0 2 4 6 8 10 12 14 16
Horizontal Displacement (mm)
| 120kPa
0 12 14 1

Horizontal Displacement (mm)

Figure 2 Stress-strain behaviour




[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Loading 30 kPa

Ref: 17-0167 Size mm 100]Initial wet mass g 719
BH BHO2 Thickness mm 35.75]Bulk Density mg/m3 1804
Depth m 9.0m Final wet mass g 685
Our Ref z o'y kPa Dry mass g 615
Soil type |Clayey sandy SILT Initial water content % 16.9
[Rate of shearing mm/min 0.015 30 Final water content % 114
80 Loading 80 kPa
160 Initial wet mass g 793
Peak Ultimate Bulk Density mg/m3 1804
ohkPa |tkPa onkPa [tkPa Final wet mass g 751
30 30 22 Dry mass g 641
80 80 53 Initial water content % 23.7
160 160 106 Final water content % 17.2
Loading 160 kPa
Initial wet mass g 771
Bulk Density mg/m3 1804
Final wet mass g 714
Peak angle of internal friction Dry mass g 601
Cohesion kPa 0 Initial water content % 28.3
Ultimate angle of internal friction 33 Final water content % 18.8
120
100
y = 0.6644x
80
)
o
S
3
o 60
n
]
()
<
P a0 |
20
O T T T
0 50 100 150 200

Figure 1 Failure Envelope

Normal Stress (kPa)




Arklow Sewerage Scheme
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Figure 2 Stress-strain behaviour
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[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref:

17-0167

Size mm

100}Initial wet mass g

688

BH

BHO2

Thickness mm

33.75]Bulk Density mg/m3

2038

Depth m

14.0m

Our Ref

w

o', kPa

Soil type

SAND

[Rate of shearing mm/min

0.5 70

>10 mm removed

140

210

Peak

Ultimate

o', kPa

T kPa

o', kPa

T kPa

70

70

59

140

140

124

210

210

180

Peak angle of internal friction
Cohesion kPa
Ultimate angle of internal friction

Shear Stress (kPa)

40

200

180

160 -
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Figure 1 Failure Envelope
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Arklow Sewerage Scheme
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[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 616
BH BH15 Thickness mm 33.25]Bulk Density mg/m3 1852
Depth m 3.5m
Our Ref U o'ykPa
Soil type |SAND
[Rate of shearing mm/min 0.5 30
>10 mm removed 60
120
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
30 27 30 25
60 47 60 41
120 86 120 77
Peak angle of internal friction 36
Cohesion kPa
Ultimate angle of internal friction 33

Shear Stress (kPa)
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40 -
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20 40

Figure 1 Failure Envelope
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Arklow Sewerage Scheme
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b Chemtest

The right chemistry to deliver resulls
Chemtest Ltd.

Depot Road

Newmarket

CB8 OAL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

f e
S\ eves

Details:

17-24593-1
22-Sep-2017
Causeway Geotech Ltd

8 Drumahiskey Road
Balnamore
Ballymoney

County Antrim

BT53 7QL

Aisling O'Kane
Colm Hurley
Darren O'Mahony
John Cameron
John Duggan
Matthew Gilbert
Neil Haggan
Paul Dunlop
Paul McNamara
Stephen Curtis
Stephen Franey
Stephen Watson

17-0167 - Arklow Sewerage Scheme
Marine Outfall Gl

Date Received: 18-Sep-2017
Date Instructed: 18-Sep-2017
2
5 Results Due: 22-Sep-2017
22-Sep-2017

Keith Jones, Technical Manager

Page 1 0of 3



- .
tw Chemtest Results - Soil
The right chemistry to deliver results
Project: 17-0167 - Arklow Sewerage Scheme Marine Qutfall Gl
Client: Causeway Geotech Ltd Chemtest Job No.:| 17-24593 17-24593
Quotation No.: Chemtest Sample ID.: 512740 512741
Order No.: Client Location ID.: BHO02 BHO2
Client Sample Ref.: 14 15
Sample Type: SOIL SOIL
Top Depth (m): 1.00 2.00
Date Sampled:| 15-Sep-2017 | 15-Sep-2017
Determinand Accred. | SOP | Units | LOD
Moisture N 20301 % ] 0.020 41 35
pH U 2010 N/A 8.7
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l |0.010 0.85
Organic Matter U 26251 % 0.40 4.7

Page 2 of 3




i Chemtest

The right chemistry to deliver results

Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< ‘"less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:

customerservices@chemtest.co.uk

Page 3 of 3
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LABORATORY RESTRICTION REPORT

Darren O'Mahony

Project Manager

Project Reference 17-0167 To
Project Name Arklow Sewerage Scheme Marine Outfall Gl Position
From
TR reference 17-0167 / 2 -
Position

Stephen Watson

Laboratory Manager

The following sample(s) and test(s) are restricted as detailed below.

Hole Sample Test
Number | Number | Depth |Type Type Reason for Restriction Required Action
(m)
BHO02 16 3 D Atlf(ier;ti)tesrg GRAVEL - Scheduled testing not suitable. Cancelled
Atterberg . .
BHO02 36 17 D Limits GRAVEL - Scheduled testing not suitable. Cancelled
BH15 12 1 D Atifr::tesrg GRAVEL - Scheduled testing not suitable. Cancelled
4.00- PSD No suitable test specimen. Sample
BH15 5 ' B 1est Spe + >amp Cancelled
4.20 damaged in transit to laboratory.
Shearbox
11.00- QUICK
BH15 27 11.45 uT triaial No sample located Cancelled

For electronic reporting a form of
electronic signature or printed name is

Laboratory Signature
Stephen Watson

Project Manager Signature
Darren O'Mahony

acceptable Date Date
25 September 2017 25 September 2017
g™
..’ - Issue No. 1
€ CAUSEWAY TEST RESTRICTION FORM Page 1 of 1
..’., — GEOTECH Date 25/09/2017




; CAUSEWAY

—=GEOTECH

SOIL AND ROCK SAMPLE ANALYSIS

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

LABORATORY TEST REPORT

Client: Irish Water

Engineer: Byrne Looby ARUP ].V.
From: Stephen Watson

Laboratory Manager
Causeway Geotech Ltd

Tel: +44(0)2827666640

E-mail: stephen.watson@causewaygeotech.com
Date: 26/09/17

Ref: 17-0167 Schedule 3

Arklow Sewerage Scheme Marine Outfall GI

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and its
attachments constitute a report of the results of tests as detailed in the Contents page(s).

The attached results complete the testing requested and we would therefore wish to confirm that samples will be
retained without charge for a period of 60 days from the above date after which they will be appropriately
disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information, please
do not hesitate to contact the undersigned.

Approved Signatory

Ji-

o

Stephen Watson
Laboratory Manager

Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney
Co. Antrim, N, Ireland, BT53 7QL

Registered in Narthern Ireland. Company Number. NI610766
Approved: 150 9001 « SO 14001 « OHSAS 18001



Project Name

Report Reference.

CAUSEWAY

—=GEOTECH

Arklow Sewerage Scheme Marine Outfall GI

17-0167 - Schedule 3

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

The table below details the tests carried out, the specifications used and the number of tests included in this report:

Co. Antrim, N, Ireland, BT53 7QL

Material tested Type of test/Properties measured/Range of | Standard Number of test results
measurement specifications included in the report
SOIL Moisture content BS 1377-2:1990 4
- oven drying method
SOIL Liquid limit BS 1377-2:1990 3
- cone penetrometer
SOIL Liquid limit BS 1377-2:1990 3
- cone penetrometer
- one point
SOIL Plastic limit BS 1377-2:1990 3
SOIL Plasticity index and liquidity index BS 1377-2:1990 3
SOIL Particle size distribution BS 1377-2:1990 13
- wet sieving
SOIL Particle size distribution BS 1377-2:1990 13
- dry sieving
SOIL Particle size distribution BS 1377-2:1990 8
-sedimentation
hydrometer method
SOIL Undrained shear strength - triaxial BS 1377-7:1990 3
compression without measurement
of pore pressure (loads from 0.12 to 24 kN)
SOIL Shear strength by direct shear BS1377: Part 7: 2
Clause 4: 1990
SOIL pH Value of Soil 3
SOIL Sulphate Content water extract 3
SOIL Organic Matter Content 0
Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney )
Registered in Narthern Ireland. Company Number. NI610766

Approved: 150 9001 « SO 14001 « OHSAS 18001
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Summary of Classification Test Results

Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Density w |Passing| LL | PL | PI |Particle c g
. L. : asagranae
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top Base [Type Classification
Mg/m3 % % % % % | Mg/m3
BHO1 12 | 6.50 D |Brown slightly sandy clayey SILT. 21.0 96 | 25-1pt| 20 | 5 ML
BHO1 13 7.00 D |Brown slightly sandy clayey SILT. 20.0
Brownish grey slightly sandy
BHO1 15 8.50 D clayey SILT. 23.0 96 25-1pt | 20 5 ML
Brownish grey slightly sandy
BHO1 19 | 10.50 D clayey SILT. 28.0 100 | 25-1pt | 21 4 ML
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 26/09/2017
wd - water displacement cas - Casagrande method gj - gas jar sheet
wi - immersion in water 1pt - single point test Stephen.Watson 1
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17-0167
BHO1

2.80

Caus201709121

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Greyish brown slightly gravelly fine to medium SAND.

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

ECH

o
®8%  CAUSEWAY

Site Name

Soil Description

Specimen Reference

Test Method
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Particle Size mm

5121

% dry mass

21

78

0.298
0.222

0.164
1.8

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand

Fines <0.063mm

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377 unless noted below

Fig

Sheet

% Passing

Sedimentation

Particle Size mm

Sheet printed

26/09/2017 11:48

% Passing

100
100
100
100
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100
100
100
97

93

88
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83

79
76
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61

26

Sieving

Particle Size mm

125

90
75
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50
37.5

28
20
14
10
6.3

1.18

0.6
0.425

0.3
0.212

0.15
0.063
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17-0167
BHO1

14

7.60

Caus201709127

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brownish grey slightly sandy clayey SILT.

m

Specimen
Depth

BS1377:Part 2:1990, clauses 9.2 and 9.5

ECH

o
®8%  CAUSEWAY

Site Name

Soil Description

Specimen Reference

Test Method
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PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Brownish grey slightly sandy clayey SILT.
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Arklow Sewerage Scheme Marine Outfall Gl
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Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand

Fines <0.063mm

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377 unless noted below

Fig

Sheet

% Passing

Sedimentation

Particle Size mm

Sheet printed

26/09/2017 11:49

% Passing

100
100
100
100
100
100
100
100
100

100

97
95
90

76

54
23

14

Sieving

Particle Size mm

125

90
75

63

50
37.5

28
20
14
10
6.3

1.18
0.6

0.425

0.3

0.212

0.15
0.063

Approved
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P Unconsolidated Undrained Triaxial Job Ref 17-0167
L] . .
.téi_‘ CAUSEWAY |Compression Test without measurement
'.F'f e i . - I
of pore pressure - single specimen Borehole/Pit No. BHO1
Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 34
Soil Description Brown slightly sandy clayey SILT. Depth 6.00
Specimen 1 Specimen m Sample Type uT
Reference Depth
Specimen . .
Description Stiff brown slightly sandy clayey SILT. KeyLAB ID Caus201709260
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 22/09/2017
Test Number 1
Length 210.0 mm
Diameter 105.2 mm
Bulk Density 2.21 Mg/m3
Moisture Content 20.8 %
Dry Density 1.83 Mg/m3
Rate of Strain 2.0 %/min
Cell Pressure 145 kPa
At failure Axial Strain 20.0 %
Deviator Stress, (o1-03)f 323 kPa
Undrained Shear Strength, cu 162 kPa %(o1-03)f
Mode of Failure
Deviator Stress v Axial Strain
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500
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o
X
«» 400
[%]
g
2 oot
§ 300 M
8
>
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3 20 M
o e
8 100
0

Mohr Circles
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x
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5 100
: \
<
? / \

0 (
0 50 100 150 200 250 300 350 400 450 500 550 600
Normal Stresses kPa
Remarks Approved Printed

Testing terminated at 20% strain

Stephen.Watson

26/09/2017 11:53

Lab Sheet Reference :

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

0, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
'.F'f e i . - I
of pore pressure - single specimen Borehole/Pit No. BHO1

Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 35
Soil Description Brownish grey slightly sandy clayey SILT. Depth 8.00
Specimen 3 Specimen Samole Tvpe uT
Reference Depth ple Typ
Specimen . . .

Description Firm brownish grey slightly sandy clayey SILT. KeyLAB ID Caus201709128
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 22/09/2017

Test Number
Length

Diameter

Bulk Density
Moisture Content
Dry Density

Rate of Strain
Cell Pressure
At failure Axial Strain

Deviator Stress, (o1-03)f
Undrained Shear Strength, cu

Mode of Failure

Deviator Stress v Axial Strain

120

210.0

105.2

1.99

19.4

1.67

2.0

160

20.0

97

48

mm
mm
Mg/m3
%
Mg/m3

%/min

kPa

%

kPa

kPa %(o1-03)f

100
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20 1

Corrected Deviator Stress kPa

Mohr Circles
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Axial Strain %
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©
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g 75
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g
n
5 50 ﬁ
(3]
77

0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Testing terminated at 20% strain

Stephen.Watson

26/09/2017 11:53

Lab Sheet Reference :

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




Unconsolidated Undrained Triaxial

0, Job Ref 17-0167
.téi_‘ CAUSEWAY |Compression Test without measurement
'.F'f e i . - I
of pore pressure - single specimen Borehole/Pit No. BHO1

Site Name Arklow Sewerage Scheme Marine Outfall Gl Sample No. 36
Soil Description Brownish grey slightly sandy clayey SILT. Depth 10.00
Specimen 3 Specimen Samole Tvpe uT
Reference Depth ple Typ
Specimen . . .

Description Firm brownish grey slightly sandy clayey SILT. KeyLAB ID Caus2017091211
Test Method BS1377 : Part 7 : 1990, clause 8, single specimen Date of test 22/09/2017

Test Number
Length

Diameter

Bulk Density
Moisture Content
Dry Density

Rate of Strain

Cell Pressure

At failure Axial Strain
Deviator Stress, (o1-03)f
Undrained Shear Strength, cu
Mode of Failure

Deviator Stress v Axial Strain

Corrected Deviator Stress kPa

120

210.0

105.2

1.92

24.4

1.54

2.0

195

16.7

70

35

Brittle

mm
mm
Mg/m3
%
Mg/m3

%/min

kPa

%

kPa

kPa %(o1-03)f

100

80

60

40

20

Mohr Circles

Shear Strength kPa

4 6 8 10 12 14 16 18
Axial Strain %

20 22 24

150
125
100
75
50
—~J
25 N
[ \
0
0 25 50 75 100 125 150 175 200 225 250 275 300
Normal Stresses kPa
Remarks Approved Printed

Strengths corrected for area change, and
membrane effects based on Fig 11 BS1377

Stephen.Watson

26/09/2017 11:53

Lab Sheet Reference :

26 28 30 32

Deviator stress corrected
for area change and
membrane effects

Mobhr circles and their
interpretation is not covered
by BS1377.

This is provided for
information only.

Fig. No.

Sheet




[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 708
BH BHO1 Thickness mm 35.25]Bulk Density mg/m3 2008
Depth m 1.0m
Our Ref w o'ykPa
Soil type |SAND
[Rate of shearing mm/min 0.5 30
>10 mm removed 60
120
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
30 30 30
60 60 50
120 120 97
Peak angle of internal friction
Cohesion kPa
Ultimate angle of internal friction 39

Shear Stress (kPa)

120

100

80 -

60 -

40 -

20 A

y = 0.8222x

20 40 60 80 100 120 140

Normal Stress (kPa)

Figure 1 Failure Envelope




Arklow Sewerage Scheme
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Figure 2 Stress-strain behaviour




[QuB

|Geotechnical Testing Laboratory

|[Arklow Sewerage Scheme

Ref: 17-0167 Size mm 100]Initial wet mass g 683
BH BHO1 Thickness mm 33.25]Bulk Density mg/m3 2054
Depth m 3.5m
Our Ref v o'ykPa
Soil type |SAND
[Rate of shearing mm/min 0.5 30
>10 mm removed 60
120
Peak Ultimate
o'y kPa T kPa o'y kPa T kPa
30 27 30 25
60 46 60 42
120 96 120 82
Peak angle of internal friction 38
Cohesion kPa
Ultimate angle of internal friction 34

Shear Stress (kPa)

120

100

80 -

60 -

y = 0.6937x

20 40

Figure 1 Failure Envelope

60 80
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Arklow Sewerage Scheme
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b Chemtest

The right chemistry to deliver resulls
Chemtest Ltd.

Depot Road

Newmarket

CB8 OAL

Tel: 01638 606070

Email: info@chemtest.co.uk

Report No.:
Initial Date of Issue:
Client

Client Address:

Contact(s):

Project

Quotation No.:

Order No.:

No. of Samples:
Turnaround (Wkdays):
Date Approved:

Approved By:

f e
S\ eves

Details:

17-24692-1
25-Sep-2017
Causeway Geotech Ltd

8 Drumahiskey Road
Balnamore
Ballymoney

County Antrim

BT53 7QL

Aisling O'Kane
Colm Hurley
Darren O'Mahony
John Cameron
John Duggan
Matthew Gilbert
Neil Haggan
Paul Dunlop
Paul McNamara
Stephen Curtis
Stephen Franey
Stephen Watson

17-0167 Arklow Sewerage Scheme
Marine Outfall Gl

Date Received: 19-Sep-2017
Date Instructed: 19-Sep-2017
3
5 Results Due: 25-Sep-2017
25-Sep-2017

Keith Jones, Technical Manager
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i Chemtest

The right chemistry to deliver results

Project: 17-0167 Arklow Sewerage Scheme Marine Outfall Gl

Results - Soil

Client: Causeway Geotech Ltd Chemtest Job No.:| 17-24692 17-24692 17-24692
Quotation No.: Chemtest Sample ID.: 513162 513163 513164
Order No.: Client Location ID.: D2 D4 D8
Client Sample Ref.: BHO1 BHO1 BHO1
Sample Type: SOIL SOIL SOIL
Top Depth (m): 1.00 2.00 4.00
Date Sampled:| 18-Sep-2017 | 18-Sep-2017 | 18-Sep-2017
Determinand Accred. | SOP | Units | LOD
Moisture N 20301 % ] 0.020 9.4 14 17
pH U 2010 N/A 8.5 8.4 8.5
Sulphate (2:1 Water Soluble) as SO4 U 2120| g/l |0.010 0.20 0.38 0.34

Page 2 of 3




i Chemtest

The right chemistry to deliver results

Report Information

Key
U UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited for this analysis
T This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S Unsuitable Sample
N/E not evaluated
< ‘"less than"
> "greater than"

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request

None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently corrected to a dry
weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis

All Asbestos testing is performed at the indicated laboratory

Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 45 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:

customerservices@chemtest.co.uk

Page 3 of 3
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; CAUSEWAY

—=GEOTECH

SOIL AND ROCK SAMPLE ANALYSIS

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

LABORATORY TEST REPORT

Client: Irish Water

Engineer: Byrne Looby ARUP ].V.
From: Stephen Watson

Laboratory Manager
Causeway Geotech Ltd

Tel: +44(0)2827666640

E-mail: stephen.watson@causewaygeotech.com
Date: 30/10/17

Ref: 17-0167 - Schedules 4 & 5

Arklow Sewerage Scheme Marine Outfall GI

We are pleased to attach the results of laboratory testing carried out for the above project. This memo and its
attachments constitute a report of the results of tests as detailed in the Contents page(s).

The attached results complete the testing requested and we would therefore wish to confirm that samples will be
retained without charge for a period of 60 days from the above date after which they will be appropriately
disposed of unless we receive written instructions to the contrary prior to that date.

We trust our report meets with your approval but if you have any queries or require additional information, please
do not hesitate to contact the undersigned.

Approved Signatory

Ji-

o

Stephen Watson
Laboratory Manager

Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney
Co. Antrim, N, Ireland, BT53 7QL

Registered in Narthern Ireland. Company Number. NI610766
Approved: 150 9001 « SO 14001 « OHSAS 18001



Project Name

Report Reference.

CAUSEWAY

—=GEOTECH

17-0167 - Schedules 4 & 5

Arklow Sewerage Scheme Marine Outfall GI

+44 (0)28 2766 6640
info@causewaygeotech.com
www.causewaygeotech.com

The table below details the tests carried out, the specifications used, and the number of tests included in this report:

Material Type of test/Properties measured/Range of Standard Number of test results
tested measurement specifications included in the report
SOIL Moisture Content of Soil BS1377: Part 2: Clause 26
3.2:1990
SOIL Liquid and Plastic Limits of soil BS1377: Part 2: Clauses 7
-1-point cone penetrometer method 44,53 &5.41990
SOIL Bulk and dry density by Linear Measurement Method | BS1377: Part 2: Clause 2
7.2
SOIL Particle size distribution BS1377: Part 2: Clause 18
- wet sieving 9.2:1990
SOIL Particle size distribution BS1377: Part 2: Clause 7
-sedimentation 9.5:1990
hydrometer method
Causeway Geotech Ltd
8 Drumahiskey Road, Ballymoney )
Registered in Narthern Ireland. Company Number. N1610766
Co. Antrim, N, Ireland, BT53 7QL Approved: 150 9001 « 1SO 14001 » OHSAS 18001



o
@ . .
%65, CAUSEWAY Summary of Classification Test Results
o L C
Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Density w |Passing| LL | PL | PI |Particle c g
. _— f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top Base [Type Classification
Mg/m3 % % % % | % | Mg/m3
Grey brown fine to coarse SAND
BHO4 14 1.00 D with shell fragments. 6.7
Grey brown slightly gravelly fine to
BHO4 16 2.00 D coarse SAND with shell fragments. 15.0
Grey brown slightly gravelly fine to
BHO4 18 3.00 D |medium SAND with shell 16.0
fragments.
Grey brown slightly gravelly fine to
BHO4 19 4.00 D |medium SAND with shell 20.0
fragments.
Grey brown slightly gravelly fine to
BHO4 20 4.20 B |medium SAND with shell 20.0
fragments.
Grey brown sandy slightly gravelly
BHO4 22 5.80 B silty CLAY. 25.0 96 23-1pt | 13 | 10 CL
Grey brown sandy slightly gravelly
BHO4 23 6.00 D silty CLAY. 12.0
Grey brown gravelly fine to coarse
BHO4 25 7.00 B SAND. 6.2
Grey brown slightly gravelly fine to
BHO4 26 9.00 B coarse SAND. 12.0
lightl il
BHO4 9 | 1350 D g{%bmwn slightly sandy silty 190 | 99 [23-1pt] 12 | 12 cL
Grey brown slightly sandy silty
BHO4 10 | 14.00 D CLAY. 21.0
lightl il
BHO4 3 | 14.00 B[Sy provn stanty sandy sity 220 | 99 |23-1pt| 13 ] 10 cL
lightl il
BHO4 5 | 17.00 B (C;Sj’meW” slightly sandy silty 280 | 99 |29-1pt] 19 | 10 cL
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 30/10/2017
wd - water displacement cas - Casagrande method gj - gas jar sheet
wi - immersion in water 1pt - single point test Stephen.Watson 1




o
@ . .
%65, CAUSEWAY Summary of Classification Test Results
o L C
Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Density w |Passing| LL | PL | PI |Particle c g
. _— f asagrande
Hole No. Soil Description bulk | dry 425um density gran
Ref| Top Base [Type Classification
Mg/m3 % % % % % | Mg/m3
Grey brown slightly sandy silty
BHO4 12 19.00 D CLAY. 11.0
Grey brown sandy slightly gravelly
BHO4 6 19.60 B silty CLAY. 21.0 81 29-1pt | 19 | 10 CL
Brown slightly sandy slightly silty
BHO4 34 23.50 B |subrounded fine to coarse 10.0
GRAVEL with high cobble content.
Grey brown gravelly fine to coarse
BHO5 13 1.00 D SAND. 20.0
Grey brown gravelly fine to coarse
BHO5 15 3.00 D SAND. 31.0
Grey brown gravelly fine to coarse
BHO5 16 4.00 D SAND. 22.0
Grey brown slightly sandy fine to
BHO5 10 5.20 B |coarse subangular fine to coarse 77
GRAVEL.
Grey brown slightly sandy slightly
BHO5 11 7.40 B gravelly silty CLAY. 31.0
Grey brown slightly sandy
BHO5 19 9.00 D |subrounded fine to coarse 12.0
GRAVEL.
BHO5 23 | 12.00 B |Brown sandy gravelly silty CLAY. 13.0 53 30-1pt | 17 | 13 CL
BHO5 25 | 14.00 B |Brown sandy gravelly silty CLAY. 14.0 57 29-1pt | 16 | 13 CL
Brown slightly sandy subrounded
BHO5 28 17.00 D fine to coarse GRAVEL. 100
Brown slightly sandy subrounded
BHO5 31 19.00 D fine to coarse GRAVEL. 13.0
All tests performed in accordance with BS1377:1990 unless specified otherwise
Key Date Printed Approved By Table
Density test Liquid Limit Particle density 1
Linear measurement unless : 4pt cone unless : sp - small pyknometer 30/10/2017
wd - water displacement cas - Casagrande method gj - gas jar sheet
wi - immersion in water 1pt - single point test Stephen.Watson 2




CAUSEWAY Density Tests - Summary of Results
e
Project No. Project Name
17-0167 Arklow Sewerage Scheme Marine Outfall Gl
Sample Linear Measurement Immersion in water Water displacement
Hole No. rei| Top | Base frypd Soil Description deB:!;y deDnZily w deB:!i‘ly de?gny w deB:!i‘ly de?]z’ny w Remarks
Mg/m3 | Mg/m3 % Mg/m3 | Mg/m3 % Mg/m3 | Mg/m3 %
Grey brown fine to coarse
BHO4 13 0.00 B SAND with shell fragments. 179 1.56 14.6
Grey brown slightly gravelly fine
BHO4 15 1.40 B |to coarse SAND with shell 198 | 1.73 | 14.1
fragments.
Legend w moisture content of the density test specimen
Notes Date Printed Approved By Table
Tests carried out in accordance with Linear measurement clause 7.2
BS1377:Part2:1990 and the following Immersion in water clause 7.3 30/10/2017 1
clauses unless annotated otherwise Water displacement clause 7.4 sheet
Stephen.Watson 1
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17-0167
BHO4

15

1.40

Caus2017100311

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown slightly gravelly fine to coarse SAND with shell fragments.

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2

ECH
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®8%  CAUSEWAY

Site Name

Soil Description

Specimen Reference

Test Method
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10

0.1

0.01

0.001

Particle Size mm

3213

% dry mass

26
73

0.588

0.27
0.192
3.1

0.64

Dry Mass of sample, g

Sample Proportions

Cobbles
Gravel
Sand

Fines <0.063mm

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377 unless noted below

Fig
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown slightly gravelly fine to medium SAND with shell fragments.
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown slightly gravelly fine to medium SAND with shell fragments.
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Caus2017100317

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown sandy slightly gravelly silty CLAY.
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Caus2017100320

Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown slightly gravelly fine to coarse SAND.

m

Specimen
Depth

BS1377:Part 2:1990, clause 9.2
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Soil Description
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Fines <0.063mm

Grading Analysis
D100

D60
D30
D10

Uniformity Coefficient

Curvature Coefficient

Remarks

Preparation and testing in accordance with BS1377 unless noted below
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% Passing
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Sheet printed
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown slightly sandy silty CLAY.
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Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Preparation and testing in accordance with BS1377 unless noted below
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Borehole/Pit No.

Job Ref

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown slightly sandy silty CLAY.
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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Caus2017100326

Job Ref

Borehole/Pit No.

Sample No.

Depth, m

Sample Type

KeyLAB ID

PARTICLE SIZE DISTRIBUTION

Arklow Sewerage Scheme Marine Outfall Gl

Grey brown sandy slightly gravelly silty CLAY.
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Specimen
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BS1377:Part 2:1990, clauses 9.2 and 9.5
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