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FACTUAL REPORT ON A SITE INVESTIGATION
FOR A PROPOSED DEVELOPMENT
AT KILBRIDE
ARKLOW

FOR
AECOM
CONSULTING ENGINEERS

Report No. 21948 August 2019

I Introduction

A major new residential development is proposed for a site at Kilbride, Arklow, Co.
Wicklow.

An investigation of sub soil conditions in the area of the new development has been

carried out by IGSL for AECOM Consulting Engineers, on behalf of Lioncor
Developments Limited.

The scheduled site investigation included the following elements:

* Cable Percussion Borehole 6 nr.
. Trial Pit Excavations 8 nr.
. CBR by TRL Probe 4 nr.
. BRE Digest 365 Percolation 6 nr.
. Ground Water and Gas Monitoring

. Geotechnical Laboratory Testing

. Environmental Laboratory Testing

This report includes all factual data from field operations and laboratory and discusses
these findings relative to the proposed new development.
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II Fieldwork

The development is to take place on a greenfield site located at Kilbride, Arklow,
County Wicklow. The area is quite extensive and sloping southwards towards the
Avoca River. The low lying area north of the river is extremely boggy and wet and
presented access difficulties for the IGSL equipment.

The site and the proposed exploratory locations are noted on the drawing and aerial map
enclosed in Appendix VII. The drawing was provided by AECOM.

The various elements of the investigation are detailed in the following paragraphs. All
field works were supervised by an experienced geotechnical engineer who carefully
recorded stratification, recovered samples as required and prepared detailed records.

Each location was scanned electronically (CAT) to ensure that existing services were
not damaged. The locations are also referenced to National Grid Co-ordinates.

Boreholes

Boreholes were 200mm diameter and were constructed using conventional cable
percussion equipment. Holes were referenced BHO1 to BH06 and were spaced out
over the site area,

Detailed geotechnical records are contained in Appendix I to this report - the records
give details of stratification, sampling, in-situ testing and groundwater. Note is also
taken of any obstructions to normal boring requiring the use of the heavy chisel for
advancement. It was not possible to recover undisturbed samples because of the high
stone/cobble content of the strata encountered.

Boreholes BHO1 and BHO2 were located to the south of the site and both encountered

surface topsoil and firm clay to approximately 2.00 metres. Medium dense to dense
GRAVEL was noted from 1.00 to 3.80 metres. Stiff brown sandy gravelly CLAY was
then noted, continuing to final refusal depths of 7.30 and 8.10 metres.

Boreholes BHO3, BH04 and BHO6 consistently identified stiff brown gravelly CLAY
under shallow surface topsoil. The gravelly clay continued to depths between 6.00 and
7.00 metres. A stratumn of dense GRAVEL underlies the gravelly clay at BH 06.

Finally at BHOS the stratification was quite different, with top soil overlying bands of
loose sand and soft silty clay. At 4.50 metres dense sandy GRAVEL was noted with
borehole refusal recorded at 5.90 metres BGL.

The final borehole refusal depths may be indicative of bedrock horizon. Proof core

drilling was not scheduled as part of this investigation.
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Ground Water / Standpipe Installation

Ground water was encountered in BHs 01, 02 and 06, generally in association with the
granular soils. Relevant details are noted on the individual boring records. The
remaining boreholes were dry during the construction period.

Slotted and sealed standpipes were installed in three boreholes to facilitate ground water
and gas observation. Installation details are noted on the individual boring records and
readings taken at intervals are presented in Appendix V.

Trial Pits

Pits were excavated using an 8 tonne tracked excavator under engineering supervision.
Detailed trial pit logs with photographs are enclosed in Appendix I1.

Surface top soil (400mm) overlies soft to firm mottled grey brown gravelly
SILT/CLAY with strength increasing to firm/stiff below about 1.00 metre.
Excavations continued to a final scheduled depth of 3.00 metres with no ground water
encountered and side wall stability throughout.

Variations to the above were noted at TP03, TPO7 and TP0O8 . At TP(3 a stratum of
silty SAND was noted below the clay from 2.20 to 3.50 metres. A layer of sandy
GRAVEL was noted within the clay stratum at BH0O7, extending from 1.50 to 2.60
metres. Finally at TP08 soft SILT and loose SAND extends below top soil to 1.00
metre where the gravelly clay stratum commences.

Ground water ingress was noted in each trial pit, recorded as light seepages at depths
between 1.00 and 2.00 metres,

Trial Pits were excavated to depths ranging from 3.00 to 3.50 metres. Excavations in
the cohesive soils were generally quite stable. Some instability was noted in areas
where granular material was encountered.

In Situ CBR by Dynamic Cone Penetrometer

The CBR value of the soils at shallow depth was established at five locations using a
Dynamic Cone Penetrometer. Testing was carried out approximately 0.50 metres BGL.
The test data is processed and an equivalent CBR value is calculated. Results are
summarised in the following table and detailed records are presented in Appendix IIL.

Test No. Depth CBR (%)
DCP 01 0.60 27.3
DCP 02 0.50 9.9
DCP 03 0.50 8.5
DCP 04 0.60 323
DCP 05 0.50 8.3
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Percolation Test / BRE DIGEST 365

Infiltration testing was performed at six locations in accordance with BRE Digest 365
‘Soakaway Design’. Testing was carried out in Trial Pits 02, 03, 04, 06, 07 and 8.

To obtain a measure of the infiltration rate of the sub-soils, water is poured into the test
pits, and records taken of the fall in water level against time. The tests are carried over
two cycles following initial soakage. Designs are based on the slowest infiltration rate,
which is generally calculated from the final cycle.

The 1infiltration rate is the volume of water dispersed per unit exposed area per unit of
time, and is generally expressed as metres/minute or metres/second. in these
calculations the exposed area is the sum of the base area and the average internal area of
the pit sides over the test duration.

In all six locations the test medium comprised firm to stiff gravelly CLAY. No fall in
water level was observed in the relatively impermeable soils. The tests are therefore
classed as failures. The results are typical of the extremely low permeability boulder
clay forming the stratification in the site area. Full details are contained in Appendix IV.

Water and Gas Monitoring

Standpipes were installed at BH02, BH03 and BHOS to facilitate observation and
measurement of ground water levels and gas concentrations.

The site was re-visited at intervals following the installations and readings taken in the
standpipes.

Ground water levels were measured using a electronic dip-meter. A Geotech GA500
Infra-Red gas monitor was used to determine gas levels (CH4, CO2, 02, CO, H2S).

Detailed records for each site visit are presented in Appendix V.

II1. Testing
a. In - Situ

Standard penetration tests were carried out at approximate 1.00 metre intervals in the
geotechnical boreholes to measure relative in-situ soil strength, N values are noted in
the right hand column of the boring records, representing the blow count required to
drive the standard sampler 300mm into the soil, following initial seating blows. Where
full test penetration was not achieved the blow count for a specific penetration is
recorded, or refusal is indicated where appropriate. The results of the tests are
summarised as follows:
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STRATUM N VALUE RANGE COMMENT

Brown gravelly SILT / CLAY (excluding BH0S)

1.00 metre BGL 81019 Firm to Stiff
2.00 metre BGL 20to 24 Stiff

3.00 metres BGL 2810 34 Stiff to very Stiff
4.00 metres BGL 18 to 34 Stiff to very Stiff
> 5.00 metres BGL 17 to 50 Stiff to Hard

Limited penetration SPT tests were occasionally recorded on cobbles or boulders within
the boulder clay.

SPT tests in the GRAVEL zones found in BHO1 and BHO2 recorded N values ranging
from 18 to 31.

The SAND stratum noted in BHO5 from 0.20 to 2.50 metres is loosely compacted with
SPT values of N=5 and N=6. The underlying SILT CLAY at this location is soft to
firm in consistence with N = 7 and N = 12 recorded.

Laboratory

A programme of laboratory testing was scheduled following completion of site
operations. Testing was in accordance with the requirements of the Bill of Quantities
Geotechnical testing was carried out by IGSL in it’s INAB-Accredited laboratory.
Environmental and chemical testing was carried out in the UK by CHEMTEST Ltd.
The test programme included the following elements:

» Liquid and Plastic Limits / Moisture Content
. PSD Grading by wet sieve and hydrometer.
. Compaction

. MCV

. CBR

. Sulphate Chloride and pH (BRE SO1 Suite)
. Environmental Test Suite 1

. Environmental Test Suite 2 (RILTA)

Individual test results are discussed in the following paragraphs.
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Classification

Twenty two samples of the cohesive soils from the boreholes and trial pits had index
properties established. A high degree of consistency was established with all results
plotting in the CI / CL Zones of the Casagrande Classification indicative of sensitive
low plasticity clay matrix material. Natural Moisture content ranged from 13 to 25%,
but more typically from 16 to 20%.

Grading

Wet sieve with hydrometer analysis was used to establish PSD grading curves for a
number of samples of both the gravelly CLAY and sandy GRAVEL soils

Generally the cohesive samples have a straight-line pattern with smooth grading from
the clay to gravel fraction. The graphs are typical of heterogeneous glacial till or
boulder clay.

Samples from the granular zones reflect material graded through the sand and gravel
fraction with 0 to 15% passing to the fine silt/clay fraction.

Dry Density/ Moisture Content Relationship

Compaction testing was scheduled on three samples of the boulder clay. Tests were
carried out in accordance with BS1377 Part 4 1990 using a 2.5 Kg Rammer.

The results indicate Maximum Dry Density ranging from 1.81 to 1.98 Mg/cu.m. with
Optimum Moisture Contents ranging from 8 to 15%.

Moisture Condition Value (MCV)

Five trial pit samples had MCV values and natural moisture content established.
Results reflect quite a variation in MCV from a low of 3 to a maximum of 10.7.

CBR

CBR values were determined for several samples taken in the trial pits at depths
between 0.60 and 1.00 metres. Material was compacted in the CBR moulds using
Static Compaction method 2.

The results are presented in detail on individual record sheets and are summarised as

follows:
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Location Depth of Test Average CBR %  Moisture Content %

TPO1 0.90 2 20
TPO2 1.00 32 18
TPO3 1.00 1.3 16
TPO4 0.60 8 17
TPOS 1.00 4.4 21
TPO6 1.00 45 11
TPO7 1.00 1.8 14

The high CBR value from TP06 was from a SANDY / GRAVEL material, the
remaining tests were carried out on brown gravelly CLAY.

Sulphate and pH.

Eight samples were selected for BRE SO1 sulphate chloride and pH analysis. Sulphate
concentrations (S04 2:1 extract) of < 0.010 g/l were established with pH values of 7.6
to 8.  Chloride contents were also consistently <0.010 g/l. No special precautions are
necessary to protect foundation concrete from sulphate or chloride aggression. A
design class of DS-1 (ACEC Classification for Concrete) is indicated for sulphate
concentrations less than 0.5 g/l.

Environmental Test Suite 1
Six samples were scheduled for testing by AECOM in accordance with Environmental

Tests Suite [. Testing was carried out by CHEMTEST and the results are presented in
detail in the Appendix.

Environmental Test Suite 2 (RILTA)

Two soil samples were submiited for detailed environmental analysis to RILTA (WAC)
parameters. The results confirm that the material can be classified as INERT with no
elevated contaminant levels recorded.

No asbestos traces were found during routine screening.

IGSL/JC
FEB 2020
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Appendix I Boring Records



iGSL AH LGG 22153 BH.GPJ IGSL.GDT 17/2/20

GEOTECHNICAL BORING RECORD

REPORT NUMBER

gy 21
M Sator 1 22153
CONTRACT  Kilbride , Co.Wicklow BOREHOLE NO. BHO1
SHEET Sheet 1 of 1
CO-ORDINATES 72419605 E RIG TYPE DANDQ 2000
674,388 64 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 06/12/2019
GROUND LEVEL {mOD) 472 BOREHOLE DEPTH (m) 7.30 DATE COMPLETED 09/12/2019
CLIENT Lioncor SPT HAMMER REF. NO. BORED BY P.THOMAS
ENGINEER Agcom ENERGY RATIO (%) PROCESSED BY V.L
= Samples
& ci E L & B
~= - E=) 2] - 2 @ Field Test B.o
% Description g,) % % « E g2 %%ﬁ § Results E E:}
a @ gl o |2 (a7 dE | 2 #8
L ¢ N iy
- 0| TOPSOL SN 442 | 030
P Brown, very sandy SIET/CLAY Ty
L | 4.02 0.70 AM121843] ENV .50
- | Dense grey/brown fine to coarse sandy GRAVEL With {2z oo o
. | cobbles : AA121844] ENV | 1.00 =3
F ' o &O Ani121848] B 1.00 (6.9.9.7.7.8}
F 2% 50 AA12184:] ENV | 160
L ]
b o ¥
r T @/ =
2 {30_ & 0 AA121847] B 200 @ 5‘“; 63.%. 10
" £0.70
- o B/o
3 ber} agjo o FYSENTYE: Y 200 ?j;a-’*%ﬂfgglg;
[ g @4 e
C ()
- 7ow.d 102 | 370
- Stiffto very stiff, brown, gravelly CLAY with cobbles mgmf
T4 e ] laiz1848) B 400 N =33
: v (5.6,8,8,9,8)
: e
- i
- — _—
Fs e AA121850) B 5.00 G.og 997 7
: =
s o A126801 B 500 @ 3'“5=53:; 1)
: == | || | |7
: =9 208 | 680
.| Dense angular clayey GRAVEL with broken anguiar 18353 N = 500150 M
-7 | cobbles 28 9al oga | yap [ BT ®. 16, 18, 31)
r Obstruction
o End of Borehole at 7.30 m
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m}| To {m) () Comments Strike Depth At To (i) Comments
280 3.30 1.5 2.50 2.50 3.70 240 20 Slow
7.00 7.30 2 6.80 6.80 No 2.60 20 Rapid
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date 1Tip DeptH RZ Top [RZ Base Type

moving rig into position .

REMARKS CAT scanned location and hand dug inspection pit carried out .
Tracked dumper required 1o move rig on soft ground . 3 hrs

Sample Legend
D - Small Disturbed {tub}
B - Bulk Disturbed

LB - Large Bulk Ditturbed
Eny - Envirenrnenial Sample {Jar + Vial + Tub)

UT - Undisturbed 100tnm Charmetar

Sample
P - Undishabed Pislon Sample
Vv - Walas Sampla




IGSL BH LOG 22153 BH.GPJ IGSL.GLT 172720

REPORT NUMBER
; GEOTECHNICAL BORING RECORD 29153
~AFERS, S
CONTRACT Kilbride , Co.Wicklow BOREHOLE NO. BHMQ2
SHEET Sheet 1 of 1
CO-ORDINATES 724,189.90 E RIG TYPE DANDO 2000
674,561.14 N BOREHOLE DIAMETER (mm} 200 DATE COMMENCED 1111272019
GROUND LEVEL (mOD} 11.46 BOREHOLE DEPTH {m} 8.1G DATE COMPLETED 12/12/2019
CLIENT Lioncor SPT HAMMER REF. NO. BORED BY P.THOMAS
ENGINEER Aecom ENERGY RATIO (%} PROCESSED BY VL
— Samples
E gl E . = 2
= - o s = 2 § | Field Test -
£ Description = 5 £ | é Ea| & 3 Results 2F
& @ [ o O30 t@ S o g g o9
Q At W a EZ jw| ot b ho
- LR/
£ ° | TOPSOIL i 1146 | 030
Firm grey/brown sandy SILT/CLAY with some gravel o antzestd Bnv | oo
: ] 3
r pllagll's R
- = | e N= -
F1 _ ‘ =70 10.26 | 1.20 AATZEAS ENv) 100 Ba433y [C5°
" Medium dense greyfbrown silty/clayey GRAVEL N2 —
- 2570 & natzear7t ENV | 150 ° =t
. #f?;é;‘.%'s e o
L N=18 -
: a E”%Q_ 6}; nat2eai B | 200 eassnn |, 5,
: X 3=
: o 0] =
- Y058 836 | 310 vy 8 | 300 e =
- Fimm brown, sandy, gravelly CLAY o4 1.1.2.3.3.9 -
d —5 ) 7.86 | 360 =
- |_Medium dense grey fine to coarse GRAVEL "o ocnd 166 | 3.80 o Fo
- Stiff to very stiff brown, sandy, gravelly CLAY with H— N=27 —
4| some cobbles I~ ] pat126820 B 400 835778 lo o
z [ =3
- 5 > o
- e N=49 —
-5 g_y AAI26821 B 5.00 (6.8, 10, 14,14, 14) 1
- pute | (] ED
%__?l_a 4 o o
- Q— _— N=39 E
Cs hb::.g_q:_ AA126822] B 8.00 5.7,89.12.10 [0 30
- = —
3 - B o °
_ aiﬁ:é n=39 éo
7 TO‘— >~ \nA1266230 B 7.00 05555 15 =
C 5o 4 =
: O] =
C 'Q_— iy e p
r Ho--8 336 | 8.10 12 N = 50775 mm o
Ca 5824 B 8.00 o
- Obstruction (15, 27, 50)
F End of Borehole at 8,10 m
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)] To (m) (h) Comments Strike Depth At To (miiFT) Comments
540 §.60 0.75 1.80 1.80 310 0.70 20 Moderate
7.80 8.10 2 3.60 3.60 4.00 3.00 20 Moderate
7.80 7.80 No 6.50 20 Moderate
GROUNDWATER PROGRESS
Hole Casing | Depthto
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Deptht RZ Top |RZ Base Type
12-12-19 9.1¢ 1.00 8.10 50mm SP
REMARKS CAT scanned tocation and hand dug inspection pit carried out . Sample Legend
Tracked dumper required to move rig on soft ground . 7 brs D - Sl Bialuroect (1.0} Umpieatbos 00mem Diameles
maoving rig into position . Both rig and dumper sank in very soft LB - Large Bulk Dislusbed P~ Undisturbed Piston Sumple
Env - Envisanmentat Sample {Jar + Vial + Tub) W - Waler Sample

ol
b2 LALE L Lo by




GEOTECHNICAL BORING RECORD

REPORT NUMEBER

CONTRACT  Kilbride , Co.Wicklow BOREHOLENO. BHO03
SHEET Sheet 1 of 1
CO-ORDINATES 724,040.57 E RIG TYPE DANDO 2008
674,786.91 N BOREHOLE DIAMETER (mm} 200 DATE COMMENCED 18/12/2019
GROUND LEVEL (mOD) 21.96 BOREHOLE DEPTH (m} 6.80 DATE COMPLETED 18/12/2019
CLIENY Lioncor SPT HAMMER REF. NO. BORED BY P.THOMAS
ENGINEER Agcom ENERGY RATIO (%) PROCESSED BY V.L
— Samples
E i E = = : 2
& Description 2 =1 28 s g | Field Test g0
-4 5] S 2 | E|ERL B 8 Resuits c®
o 54 @ o© a3 @5 oE b ko
[ 2 mi o rZ w=|] Ok s Ho
3] TOPSOIL ST 5176 1020 '
C [ Brown sandy SILTICLAY (Subsoil) et -61:20 { 0,40
| Soft brown very sandy SILT/CLAY with occasional EaSgueting AA126840) ENV | 050
- | gravet [ X7 %
- et o 31 =
X Eapita raizeed B | 100 ga221n [
» Pl e o
3 - — —2036] 160 126843) ENV 1.50
£ Stiff to very stiff brown, sandy, very gravelly CLAY P R
- | with occasional cobbles - -é_‘—' N=24
o - S lna126844) B 2,00 =
. - - (2,346,717
- 'a“'“'_—'%
N I~ = o
: g: '—.— N=32
- —_ = [=3
3 g ] AAt26B45) 8 3.00 5,57 889
5 Q. ] o
C :Qm Ejﬂ*: o
C — =34
4 g‘“‘:e ; AA26848) B 400 {4.57.7,10,10} |o
F [EESIE
: ﬂ;ﬁ_;,c o
- AT N=17 M
Cs ?‘.__,u o aatzeee7| 8 500 L
- __a_. — o
S _g_"ﬁ anizosas| B | 600 2w o
o — Gl N=50/150mm  |o
E .O_.....L...__. 15,16 6.80 IANVA126849] B 6350 (16,9, 28, 21)
r Obsiruction
- 7 | End of Borehole at 6.80 m
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From {m) To (m) (hy Comments Strike Depth At To {min} Comements
3.40 8.80 0.76 .
6.50 5.80 2 No water strike
GROUNDWATER PROGRESS
Hole Casing | Depthto
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date  iTip Depth RZ Top |[RZ Base Type
18-12-19 6.70 1.00 6.80 50mm SP

IGSL BH LOG 22153 BH.GPJ IGSL.GDT 17/2/20

REMARKS CAT scanned location and hand dug inspection pit earried out .

Tracked dumper required to move rig on soft ground . 4.5 hrs

moving rig into position |

Sample Legend
D+ Smwll Disturbed {lub)
B - Bulk Disluibed

LB - Large Bulk Disturbed

Env - Environmentat Sample tJat + Viai + Tub)

UT - Undisturaed 100memn Diametes

Sample

P . Undisturbed Pistan Sampla

W - Watar Satnple




IGSL BH LOG 22153 BH.GPJ IGSL.GDT 17/2/20

REPORT NUMBER
GEOTECHNICAL BORING RECORD
Sl 22153
AP
CONTRACT  Kitbride , Co.Wicklow BOREHOLENO.  BHO4
SHEET Sheet 1 of 1
CO-ORDINATES 72413175 E RIG TYPE DANDO 2000
674,783.45 N BOREHOLE DIAMETER (rem} 200 DATE COMMENCED 17/12/2019
GROUND LEVEL (mOD) 21.42 BOREHOLE DEPTH {m) 6.30 DATE COMPLETED 17/12/2019
CLIENT Lioncor SPT HAMMER REF. NO. BORED BY P.THOMAS
ENGINEER Aecom ENERGY RATIO (%) PROCESSED BY VL
. Samples
E = E w = g
= o - 2 ~ [TRRAY o Field Test ‘B
,ca Pescripfion g 5 5;1 . .g g 3 % . § Besults -?“ ':’é
& g b o |22 |dx] SE| g Ba
] SLRELIRS,
£ 9| TOPSOIL N 20821 030
- Stiff to very stiff grey/brown, sandy, gravelly P —|
E | SILT/CLAY with occasional cobbles o fIZBE3Y BNV 030
r yllsni N=19
- — 320 ENV P 100 >
E ! [ = iAles B 100 233359
& — na1zesad] BNV | 150
3 :@__ ] N=20
=, S In4126835 B 280 B.49.487
r [
o ]
-3 _S'!‘__—_K‘ laai2ee3s| B 300 (46, s -
o 7 ol 16,02 | 4.0 paweest 8 | 400 (5.4.4.4.5,5)
r Stiff red/grey/brown sandy gravelly LAY -0 8
. . W
L I <
- =L 4 16.02 | 5.10 l|aaizesss| B 500 N=31
5 y . — 5,7.10,7.7
- Stiff grey/brown very sandy gravelly CLAY with s il @57.10.7.7)
| occasional cobbles :——ﬁ?——“
L & 4 A IAA126838) B 5.50
: oy
3 &7 1512 | 6.00 N = 5075
- 6 | Dense grey angular clayey GRAVEL with angular Sa o 14.82 | 6.30 (12,28, 50)
- cobbles and some boulders - -
L Obstruction
C End of Borehole at 6.30 m
7
E‘g
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water § Casing | Sealed Rige Time
From (m) To {m} (h) Comments Strike Depth At To (min) Comments
2.70 2.90 0.75 .
6.00 6.30 2 No water sirike
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date | Tip Depth RZ Top [RZ Base Iype
REMARKS CAT scanned location and hand dug inspection pit carried out . Sample Legend
Tracked dumper required to move rig on soft ground . 5 hrs O - Smal isturbad {tut Sy Tsturbed 100mm Glamatet
maving rig into position . L - Large Bulk Distytben B naistutbied Pitan Sompln
Env - Environmentst Samols Lisi + Vial + Tub) W - Water Sample




IGSL BH LOG 22153 8H.GPJ IGSL.GDT 1772120

GEOTECHNICAL BORING RECORD

REPORT NUMBER

22153

CONTRACT Kitbride , Co.Wicklow

BOREHOLENO. BHO5

SHEET Sheet 1 of 1
CO-ORDINATES 72414174 E RIG TYPE DANDO 2000
67502749 N BOREHOLE DIAMEYER {mm) 200 DATE COMMENCED 05/12/2019
GROUND LEVEL (mOD) 30.30 BOREHOLE DEPTH {m} 5.90 DATE COMPLETED 06/12/2019
CLIENT Lioncor SPT HAMMER REF. NO. BORED BY P.THOMAS
ENGINEER Aecom ENERGY RATIO (%) PROCESSED BY V.L
- Samples
E sl E - = - 3
S Description E '% pe 21E = 8 Field Test Bo
5 S ] = —<E|E.| B. o Resuits c %
B o & & B3 88| &F it fily
o o o o XZ |oF| Aot & Ao
-9 | TOPSOIL 2y b9 ana0.].0.20
I | Loose brown slightly silty fine to coarse SAND e
- e iAA121834] ENV | 050
o x . .M
— e . e N=6 A A
3 < e | g oiiia F P
- xR AniZ1a37| ENV | 180 I T
" E o o
- X N=5
Ez SN Ai218%8) B 2.00 ariia L1
2 X 12780 250
F Firm greyibrown very sandy SILT/CLAY - et P
[ [ e o N=7
3 ST An121839 8 3.00 12122 et
] o o
- ] ol o
F ot N=12
3 4 ] An121840 B 4.00 a1zzss ot lo
r Co—.——1 26580 | 450
- Dense grey fine lo coarse very silty GRAVEL with ) 7o °1
- occasional cobbles é@ 4 ol fo
C =45
s z) o aat12t84d B 5.00 @ 8.‘; ;12'15;
: Po 44 of |
e =]
s 9 2 o N = 501150 mm
N KD 3 24.40 | 5.90 (18,17.19.31)
~g | Obstruction pA123642) B 5.90
C End of Borehole at 5.90 m
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water § Casing | Sealed Rise Tirne
From (m)| To {m) (hy Comments Strika Depth At To (min) Comments
475 4890 0.5
5.70 5.90 2 No water sirike
GROUNDWATER PROGRESS
Hole Casing { Depthilo
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date |Tip Deptil RZ Top [RZ Base Type
06-12-19 570 1.00 570 50mm SP

REMARKS CAT scarned location and band dug inspection pit carried out .
Tracked durnper required to move rig on soft ground . 2 hes D - Smai Disturbed (fub)
moving rig into position .

8 - Bulic Disturbed

Sample Legend

LB - Large Buik Disturbea
Env » Environrmantal Sample (Jat + Vial + Tub)

UT - Undisturbad 100mm Diameter
Sample

P - Undisturbed Pislon Sample

W - Waler Sampla




IGSL BH LOG 22153 BH.GPJ IGSL.GDT 1712120

GEOTECHNICAL BORING RECORD

REPORT NUMBER

Lk, 22153
CONTRACT  Kilbride , Co.Wicklow BOREHOLENO. BH06
SHEET Sheet 1 of 1
CO-ORDINATES 724,362.96 E RIG TYPE DANDO 2000
674,548.36 N BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 09/12/2019
GROUND LEVEL (mQD) 11.85 BOREHOLE DEPTH (m) 8.50 DATE COMPLETED 11/12/2019
CLIENT Lioncor SPT HAMMER REF. NO. BORED BY P.THOMAS
ENGINEER Aecom ENERGY RATIO (%) PROCESSED BY V.L
" Samples ®
= c = > ! a
= I~ o 21 = 9 (@ o Field Test B
;5_ Bescription = g % . :E: E g % _ é Results g =
3 g ml & | &2 (3| SE| 2 B0
- o T T
£ ¢ | TOPSOIL TN 11551 030
F i i i o — o
b Firm to stiff SILT/ICLAY with some gravel Py aizesosl env | o0
- IO 8 10.75 ; 110 |an1z6e04) &nv | 100 230
L | Stiff brown gravelly CLAY with occasional cobbles g—g—: AA126805 8 L I
- & —"4 \na126808| ENV | 150
: X
%*2 - _:__: aatzeso7| 8 | 200 Ve
3 i, & Sl
" oo
?3 ‘_:Q_WM; An1ze808] B 3.00 ase 5,59, )
5 St
=4 — o 775 | 410 laaszee0dl B 400 4 Nad "
F Brown very gravelly CLAY with cobbles (Possibiy W— R
| claybound gravel) e My
c 5]
;—5 Ej_._.:w; Antzentd B | 500 wie s e
r g_ﬁ_'
: G
o 5 N=31
Fe = 655 | gap [T By o0 ©.6.8.7.7.9
L Dark grey fine to coardr sandy GRAVEL wilh cobbles
é‘-, aatzesiz) B 7.00 o, B.bé,:B:.MB. 10,
3 o
o An126813 B 800 5.7, 590, 141
; 3.35 8.50
r Obstruction
- End of Borehole at 8.50 m
:“'9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (hy Comments Strike Depth A To (rmin) Comments
4.50 470 0.5 6.30 6.30 No 4.50 20 Rapid
7.60 7.80 0.75
8.30 8.50 1.5
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater | Comments
Date_ iTip Dept RZ Top [RZ Base Type

REMARKS CAT scanned logation and hand dug inspection pit carried out .

Tracked dumper required to move rig on soft ground . 3 hrs
moving rig into position .

Sample Legend
0 - Smal Dislurbed {uby
B - Bulk Disturbed

LB - Larga Bulk Dlsturbed

Eny - Envizonmanlal Sample (Jar + Vial + Tub)

UT - Undisturbed 100mm Dismeter
Sample

P - Undisturbed Piglon Sampie

W . Water Semple




Appendix II Trial Pit Records
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REPORT NUMBER
TRIAL PIT RECORD 99153
ST
CONTRACT  Kilbride TRIAL PIT NO. ™01
SHEET Sheet 1 of 1
CO-ORDINATES 72403743 E
LOGGEDBY V. Lowe 67449124 N DATE STARTED 05/12/2019
’ DATE COMPLETED 05/12/2019
CLIENT Lioncor GROUND LEVEL (m} 8.00 hﬁ’éﬁ- ﬁ\ggﬂou Bt Excavator
ENGINEER Aecom
Samples = %
¢ |5
Geotechnical Description C 2 | &
Ble |15 12 s |5 |8
b £ © @ Q. © £=4 ] b=l
o o B o Ew (=1 [=3 c (=4
SI8E| @ |2 | 32 | & a | 3 | 2%
L 00 | Dark brown TOPSOIL plapay
a FTIRR T Pl |
B Soft to firm brown/brownish grey sandy SILT with rare . 020 | 7.80
L subangular {0 subrounded gravel * L
- - ool 050 | 7.50
i Firm to locally soft brown mottled grey/orange sandy =0 . 88
L slightly gravelly CLAY, gravel is subangular to rounded i T
[ o]
L - * AA128551 B 10.90-1.00
L1 == 110 | 690 | ¥ 90
L Firm brown/grey sandy gravelly CLAY with occasional A (Seepaga)
L cobbles up to 120mm, cobbles are subangular to P> iy a2
L subrounded %w :
[ ]
I & ]
~— ] AA128552 B [1.90-2.00
20 Q=
- Lem o 220 | 5.
Firm to stiff light browrvbrown sandy gravelly CLAY with  F9-— 580
L rare cobbles and boulders up to 250mm ~ —g —
[ o
[ o2
0 i T PAT28553 B [2.90-3.00
[ [Endof Trial Pitat3.20m 320 | 480
40
Groundwater Conditions

Seepage at 1.10m

Stability
Stable

General Remarks
Engineer CAT scanned area for services




Seepage at 1.70m

REPORT NUMBER
TRIAL PIT RECORD
22153
CONTRACT  Kilbwide TRIAL PIT NO. TPO2
Sheet 1 of 1
CO-ORDINATES 724,084 99 E
LOGGEDBY V. Lowe 67460752 N DATE STARTED 05/12/2018
DATE COMPLETED 05/12/2018
CLIENT Lioncor GROUND LEVEL (m)  73.64 EXCAVATION B Excavator
ENGINEER Aecom METHOD
Samples - %
. ¢ |2
Geotechnical Description e = = E
S & © el
= T | 8t @ " £ 2 | 2%
[ Sy 2 = E 0. [~} c &N
8E| @ | 18| & | & | §|2%
L 00} Dark brown TGPSOIL (reworked)
F . 13.
L Soft to firm brown mottled grey/orange sandy gravelly 030 334
L CLAY with occasional cobbles up to 170mm, gravel is
L subangular to rounded 50
I a4
- B 10.90-1.004
[ 10
. 120 | 12.44 62
L Firm to tocaily soft brown mottled grey/orange slightly 20 2
L sandy CLAY
I . ¥ B 1.50-1.60
" " — - = 170 i 1194 | =
L Firm to stiff light brown/brown sandy gravelly CLAY with »7_"_: (Secpage)
L rare cobiles and boulders up to 216mm -
[ 20 ——:‘5” .
I ]
I o= 2 B [250-2.60
L T
I —
RX ]
I o —| B [.20-3.30
L End of Trial Pit at 3.30m 3.30 ¢ 10.34
[ 40
Groundwater Conditions

Stability
Slightly unstable down to 1.20m

IGSL TP LOG 22153 TP.GPJ IGSL.GDT 172120

General Remarks
Engineer CAT scanned area for services




JGSL TP LOG 22153 TP.GPJ IGSL.GDT 1712120

Seepage at 2.20m

REPORT NUMBER
TRIAL PiT RECORD 22153
ISR
CONTRACT  Kilbride TRIAL PIT NO. TPO3
SHEET Sheet 1 of 1
CO-ORDINATES 72414991 E DATE STARTED  04/12/2019
LOGGEDEY V. Lowe 674,685.57 N DATE COMPLETED  04/12/2019
CLIENT Lioncor GROUNDLEVEL (m)  16.88 EXCAVATION Bl Excavator
METHOD
ENGINEER Aecom
Samples B
— ']
i g
4 &
@ |5
Geotechnical Deseription £ < o
T S A Q e | &
Er = g IGJ- a q £ Q o
o 0. - = E. & = c =g
S8l @ |2 |G| & | & | §|2E
L 92 | Dark brown TOPSOIL pLgas
- e 20 |16
. Fiern brown sandy CLAY with rare subangular to iy 020 | 16.68
L subrounded gravel =3 = 0.40 16.48
- - -l e :
r Firm brown mottled grey/orange sandy slightly gravelly — 7
2 CLAY, gravel is subangular to subrounded }_ _: hA128541 B 10.60-0.70
:.1 N K pA128525 B [0.90-1.00{ 118
L :_‘f* - 108
=
- - == 15.38
Firm brown motlied grey/orange sandy CLAY with rare e s,
- subangular to subrounded gravel [ -
-0 -: hatz852 B [1.90-2.00
3 . : . : = 14,68 i
1 Medium dense brown silty SAND with occasional gravel, | - - (Seerage)
gravel is subangular to subrounded e
w® oL
‘ol X
: oL
L L hat28627 B [2.90-3.00
30 x
- o x ]
1 L
- - Q B
o]
L End of Triat Pit at 3.50m 350 1 13.38
40
Groundwater Conditions

Stabllity
Stable

General Remarks
Engineer CAT scanned area for services




IGSL TP LOG 22153 TR.GPJ IGSL.GDT 17/2/20

REPORT NUMBER
TRIAL PIT RECORD 22153
i 1
d'ﬁ'.:.);u.a
CONTRACT  Kifbride TRIAL PIT NO. TPG4
SHEET Sheet 1 of 1
CO-ORDINATES 724,062 45 E DATE STARTED  04/12/2019
LOGGED BY K. Kinsell
nseta 674.81062 N DATE COMPLETED  04/12/2019
CLIENT Lioncor GROUND LEVEL {m)  23.16 EXCAVATION B1 Excavator
ENGINEER Aecom METHOD
Samples 8
R
£ |8
Geotechnicaf Description £ > |2
[ = i &
2l | 215 |8 s | 5 | 5e
7] = @ © = € (o]
& B S = Ew a o =) ci
F|8E| T |5 |8z | & o g | 2%
L @0 | Dark brown TOPSOIL
I - - 22.96
L Firm brown sandy CLAY with rare subangular to
L subrounded gravel 29 76
I Firm brown mottled grey/orange sandy CLAY with rare 80
i subangular to subrounded gravel ha128541 B 1.60-0.70
I 86
I b PA128522 B £.80-1.00
L 0 | Firm brown/grey sandy CLAY e — 100 | 2216
L = 108
- . Ee=—x 1.30 | 21.86
L Firm brown mottled greyforange sandy CLAY with rare -
L subangular {o subrounded gravei i
I {Seopage)
L. nA128523 B [1.90-2.00
i Firm brown/grey sandy slightly gravelly CLAY, gravelis T 260 | 20.56
L subangular to subrounded
s hA128524 B 12.90-3.00
i End of Trial Pit at 3.50m 19.68
40
Groundwater Conditions

Seepage at 1.60m

Stability

Stable

General Remarks
Engineer CAT scanned area for services




IGSL TP LOG 22153 TP.GPJ IGSL.GDT 1712720

Seepage ai 2.20m

REPORT NUMBER
TRIAL PIT RECORD 99153
egll, -
CONTRACT  Kilbride TRIAL PIT NO., TPO5
SHEET Sheet 1 of 1
CO-ORDINATES 72412130 E DATE STARTED  04/12/2019
LOGGED BY K. Kinsella
674,924.19N DATE COMPLETED  04/12/2019
CLIENT Lioncor GROUND LEVEL () 27.07 nEé% a\é?)TION Sl Evoavator
ENGINEER Aecom
Samples - %
Geotechnical Description - ,.‘siz: %’ '?g‘
Tle [ 2152 s 5|8
a = 5] a = [(}] T w
o = 3 o B Q. [=% [l =iy
S |48 o | 2 | e - a T | EZ
. 00} Dark brown TOPSOIL
3 - - - - 26.87
L Firm brown motied light greyish brown/light grey sandy
L CLAY with rare gravei and boulder up to 220mm, gravel is [~ —
L subangular to subrounded = —
-—1 0 ‘:ww_; AA128519 B 0.90-1.00
lzu oy hA128529 8B 1.90-2.00
3 e ey
- S Y 57
L Firm brownish grey/greyish brown sandy CLAY with rare |-~ 250 | 245
L gravel, gravel is subangular to subrounded =
;30 —f—z~ nA128521 B {2.90-3.00
I [— ] hA127201 B B.40-3.50
[ ["End of Trial Pit at 3.50m 350 | 23.57
a0
Groundwater Conditions

Stability
Stable

General Remarks
Engineer CAT scanned area for services




REPORT NUMBER
TRIAL PIT RECORD 99153
e,
CONTRACT  Kilbride TRIAL PIT NO. TP06
SHEET Sheet 1 of 1
CO-ORDINATES 72432549 E
LOGGEDBY V. Lowe 674 562.51 N DATE STARTED 04/12/2019

DATE COMPLETED 04/12/2018

GROUND LEVEL (m} 9.37

IGSL TP LOG 22153 TP.GF IGSL.GDT 1772120

Seepage at 1.40m

CLIENT tioncor EXCAVATION 8t Excavator
METHOD
ENGINEER Aacom
Samples 3
g |2
|8
Geotechnical Description ,%: = Tg
S§ 1o | o - O
o [ =3 © = w oW
- - B a (=% c Cn
@ ©
uw s | 8| & a 3 | ¥
L 901 Dark brown TOPSOIL
I Firm brown sandy CLAY with occasional subangular to e 947
L subrounded gravel - 42
i Loose fo medium dense brown silty very gravelly SAND o ] 045 | 892
- gravel is subangutar to raunded oo A127203 B 10.50-0.60
L b I
L o X
., F e nA128528 B [0.90-1.00
Fo w
I : i _ =Xt 120 | 847
L Firm fo stiff brown/grey sandy CLAY with rare gravel and |- — i
L boulders, bouiders are up fo 300mm and subangular to v 62
B subrounded (Seepage)
;20 PA128524 B 1.90-2.00
i Stiff grey sandy CLAY with rare gravel, gravel is 270 | 667
| subangular to subrounded
KL BA127203 B [3.00-3.10
i End of Trial Pit at 3.30m 330 | 607
40
Groundwater Conditions

Stability
Stable

General Remarks
Engineer CAT scanned area for services




Seepage at 1.50m & Siow flow at 2.60m

REPORT NUMBER
TRIAL PIT RECORD 22153
CONTRACT  Kilbride TRIAL PIT NO. TPO7
SHEET Sheet 1 of 1
CO-ORDINATES 72423820 E DATE STARTED  04/12/2019
LOGGED BY .
V. Lowe 674.454.64 N DATE COMPLETED  04/12/2019
CLIENT Lioncor GROUNDLEVEL (m)  6.59 EXCAVATION 81 Excavator
ENGINEER Aecom METHOD
Samples . %
]
. g | 8
Geotechnicat Description X = |8
s A ]
= = i 2 = - <
= ] 7] =3 ® ] © Tw
[+ 2 3 B e =% e C
BE| @ |2 |82 | &1 & | § |22
80 1 Dark brown TOPSOIL. PRI
iy 020 | 639
Loose to medium dense brown/greyish brown stightly silty (® - - |
very gravelly SAND with occasional cobbles and rare - -‘;’O_
boulders up to 280mm, gravel and cobbles are Q W)
L subangular to rounded @“ 060 | 509 AA128534 B 10.50-0.80
F Firm to locally soft brown motiled greyforange sandy ] 80
F gravelly CLAY, gravel is subanguiar to rounded ]
B e hA128534 B 10.90-1.00)
L 10 T 78
: ___.—'___Z' 62
i Medium dense grey siity very sandy GRAVEL with ;;’éa 1.0 | 5.08
L occasional cobbles and boulders up to 310mm, gravel zjg 4
| and cobbles are subangular to rounded e
-
N 9054 AA128536 B [1.90-2.00
20 g
75 94
il
gnﬁ
I 2g---:..:'_ 2.60 3.99 l
Firm to stiff brownigrey slightly sandy gravelly CLAY, Fo— tiow)
L gravel is subangular to subrounded el - My
Water | ) 00m i i iyl
- aler level rose from 3.10m to 3.00m in 15 minuies o] hA128537 B £90-3.00
End of Trial Pit at 3.20m 320 3.39
L
| 40
Groundwater Conditions

Stability
Sidewall collapse below 0.20m

IGSL TP LOG 22153 TP.GPJ iGSL.GDT 17/220

General Remarks
Engineer CAT scanned area for services




IGSL TP LOG 22153 TP.GPJ IGSL.GDT 17R420

o REPORT NUMBER
S TRIAL PIT RECORD 29153
e,

CONTRACT  Kiloride TRIAL PIT NO. TE08
SHEET Sheet 1 of 1
CO-ORDINATES 72431079 E
LOGGED BY V. Lowe oA DATE STARTED  Da/12/2019

DATE COMPLETED  04/12/2019

GROUND LEVEL {m} 547
CLIENT Lioncor {m) EXCAVATION 8t Excavator

ENGINEER Aecom METHOD
Samples . %
g |5
Geotechnrical Description . % e
Tl | 5198 s |5 |8
8%z 2|38 | 65| &1 % | 8|28
S |cE| © = 24 & o S |z
| 92§ Dark brown TOPSOIL :
r . 527
Firm grey sandy SILT with rare subangular to subrounded 0.20
L gravel
L v ) p50 | 497 AA128530 B [0.40-0.50
L Loose to medium dense reddish brown slightly silty RO 0 ° 42
gravelly SAND, gravel is subangular to rounded e
x -
o X (Seenage)
- X o 100 | 4.47 RA128531 B £.90-1.00
L 1% | Firm brown mottied grey/orange very sandy gravelly T
1 CLAY with rare gravel and cobbles, cobbless are up to - —5. 60
- 150mm and subangular to subrounded el i
k- Water level rose from 3.10m fo 2.90m in 15 minutes aatie Fon
- - - o]
: o
-_2 0 o RA128532 B [1.90-2.00
i e
i o]
I gl
a0 b g hAt28533 B [2.90-3.00
i End of Trial Pit at 3.10m 310 4 2.37
40
Groundwater Conditions

Seepage at §.80m & Slow flow at 1.40m

Stability
Slightly unstable below 0.80m

General Remarks
Engineer CAT scanned area for services




Kilbride, Arklow, Co. Wicklow Trial Pit Photography

TP01 —10f2

IGSL Lid. Project Number - 22153



Kilbride, Arklow, Co. Wicklow Trial Pit Photography

TPO2 1 of2

TP02 -2 of 2

IGSL Ltd. Project Number - 22153



Kilbride, Arklow, Co. Wicklow Trial Pit Photography

TPO3 —10f2

TP03 2 of 2

IGSL Ltd. Project Number - 22153



Kilbride, Arklow, Co. Wicklow Trial Pit Photography

TP04—1of2

. 3
b5
. 5T

TP04 —2 of 2

IGSL Ltd. Project Number - 22153



Kilbride, Arklow, Co. Wicklow Trial Pit Photography

TP0S—10f2

IGSL Ltd. Project Number - 22153



Kilbride, Arklow, Co. Wicklow Trial Pit Photography

TP06—10f2

IGSL Litd. Project Number - 22153



Kilbride, Arklow, Co. Wicklow Trial Pit Photography

TP07 —1 of 2

IGSL Ltd. Project Number - 22153



Kilbride, Arkiow, Co. Wicklow Trial Pit Photography

TPOS —10f2

IGSL Ltd. Project Number - 22153
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Dynamic Cone Penetrometer

IGSL Field Records and Temps (F20)

Log10(CBR) =

CBR =

1.436

27.3

Contract Ki-l-bride. Arklow
Client Aecom Date: 06/12/2019 Test No. DCP01
Contract No. 22153
|DCP Zero Reading 104 mm
Block No : Start of Test at: 0.6 |rn bgl
Layer No:
Co ordinates : 724252.461 674364.58 3.136
Soil Description: Medium-dense, arey, very sandy, silty GRAVEL with a medium cobble content.
Reading Reading  |No of Total Reading
No of Blows Total Blows mm No of Blows | Total Blows |mm Blows Blows mm
1 0 104 1 21 364 1 42 572
1 1 160 1 22 372 1 43 582
1 2 188 1 23 380 1 44 592
1 3 198 1 24 390 1 45 604
1 4 210 1 25 398 2 47 622
1 5 218 1 26 408 2 49 636
1 6 224 1 27 418 2 51 650
1 7 234 i 28 428 2 53 670
1 8 242 1 29 436 2 55 682
1 9 252 1 30 444 2 57 696
1 10 262 1 31 458 2 59 716
1 11 272 1 32 472 2 61 738
1 12 280 1 33 484 2 63 762
1 13 294 1 34 494 2 65 792
1 14 306 1 35 506 2 67 808
1 15 314 1 36 514 2 69 832
1 16 322 1 37 522 2 71 854
1 17 332 1 38 530 2 73 874
1 18 340 1 39 538 2. 75 888
1 19 346 1 40 550 2 77 900
1 20 352 1 41 560 1 78 908
DCP Chart
0 10 20 30 40 50 60 70 80 90
0
L ]
-100 2,
200 ”’0"‘
- .
T ®o0q,
E 0,
E  -300 2095
= *0%s,
9,
—% -400 $2 -
P,
T 5 ."%
5 ®e FY
[ ¢ >
-600 * =
L ]
-700 e
L
-800 ® o4
-300
No. of blows
Start Depth m bgl
** From 1o Penetration mm / blow
* Penetration range (mm) | 56 | 804 | 748 10
Blows | 1 | 78 | 77
TRRL RN8 Log10 (CBR) = 2.48-1.057*Log10 (mm/blow)




|Dynamic Cone Penetrometer

IGSL Field Records and Temps (F20)

Log10(CBR) =

CBR =

0.997

9.9

Contract Kilbride, Arklow
Client Aecom Date: 06/12/2019 Test No. DCP02
Contract No. 22153
DCP Zero Reading 90 mm
Block No : Start of Test at: 0.5 m bgl
Layer No:
Co ordinates : 724513.089 674642.13  12.084
Soil Description: Soft to firm, brown sandy CLAY.
Reading Reading  |No of Total Reading |
No of Blows Tofal Blows mm No of Blows | Total Blows |mm Blows Blows mm
1 0 90 1 21 700
1 1 186 1 22 730
1 2 234 1 23 752
1 3 282 1 24 780
1 4 310 1 25 808
1 5 320 1 26 832
1 6 332 1 27 854
1 7 348 1 28 880
1 8 364 1 29 898
1 9 382 1 30 922
1 10 406 1 3N 944
1 11 434 1 az a7o
1 12 464
1 13 488
1 14 510
1 15 530
1 16 552
1 17 578
1 18 618
1 19 654
1 20 678
DCP Chart
0 5 10 15 20 25 30 35
0
-100 +—&
@
-200 2
2 1.
E -300 *— =
T - .,
§ 400 e )
E  -soo s
8 *
5 -e00 ¥ S
*e
-700 >
*is
-800 -
L 4 *
-900 L]
-1000
No. of blows
Start Depth m bgl
** From to Penetration mm / blow
* Penefration range (mm) | 96 880 784 25
Blows [ 1 32 3
TRRL RN8 Log10 (CBR) = 2.48-1.057*Log10 (mm/blow)




Dynamic Cone Penetrometer

IGSL Field Records and Temps (F20}

Contract Kilbride, Arklow
Client Aecom Date: 06/12/2019 Test No. DCP0O3
Contract No. 22153
|DCP Zero Reading | 60 |mm
Block No : Start of Test at: 0.5 m bgl
Layer No:
Co ordinates : 724277.362 674590.51 10.736
Soil Description: Firm, orangey brown sandy CLAY. Rare, fine to coarse, sub-rounded to sub-angular gravel.
Reading eading  |No of Total Reading
No of Blows Total Blows mm No of Blows | Total Blows |mm Blows Blows mm
1 0 60 1 21 604 1 42 880
1 1 102 1 22 612 1 43 8as
1 2 130 1 23 628 1 44 894
1 3 160 1 24 646 1 45 204
1 4 188 1 25 670 1 48 912
1 5 226 1 26 700 1 47 922
1 6 256 1 27 726 1 48 930
1 i 280 1 28 748 1 49 942
1 8 308 1 29 764
1 9 344 1 30 780
1 10 384 1 31 792
1 " 426 1 32 802
1 12 452 1 33 810
1 13 478 1 34 820
1 14 500 1 35 826
1 15 514 1 36 838
1 16 524 1 37 844
1 17 550 1 a8 852
1 18 562 1 39 854
1 19 574 1 40 860
1 20 590 1 41 874
DCP Chart
0 10 20 30 40 50 60
0 \
-100
-200 \
E -300 \
E N
g -400 S ‘\‘.
g -500 ®e
b ey
g ee
g -600 v,
-700 .’v e
0....
-800 L PP =
00..'
*
-900
-1000 -
No. of blows
Start Depth m bgl
** From to Penetration mm / blow
* Penetration range (mm) | 42 | 454 | 412 29
Blows | 1 | 15 | 14
TRRL RN8 Log10 (CBR) = 2.48-1.057*Log10 (mm/blow)

Log10(CBR)= 0.928

CBR= 8.5




Dynamic Cone Penetrometer

IGSL Fleld Records and Temps (F20)

Contract Kilbride, Arklow
Client Aecom Date: 06/12/2019 Test No. DCP04
Contract No. 22153
DCP Zero Reading 60 |mm
Block No : Start of Test at: 0.6 m bgl
Layer No:
Co ordinates : 723917.988 67474511 21.085
Soil Description: Firm, orangey brown sandy CLAY. Rare, fine to coarse, sub-rounded to sub-angular gravel.
Reading Reading o0 ofal Reading
No of Blows Total Blows mm No of Blows |Total Blows |mm Blows Blows mm
1 0 60 2 30 400 2 72 748
1 1 84 2 32 412 2 74 756
1 2 102 2 34 424 2 76 764
1 3 118 2 36 442 2 78 774
1 4 134 2 38 460 2 80 784
1 5 148 2 40 474 2 82 792
1 6 162 2 42 492 2 84 800
1 7 178 2 44 510 2 86 810
1 8 188 2 46 532 2 88 818
1 g 198 2 48 552 2 90 838
1 10 212 2 50 570 2 92 850
1 1" 226 2 52 588 2 94 858
1 12 240 2 54 606 2 96 868
2 14 264 2 56 624 2 98 878
2 16 286 2 58 640 2 100 894
2 18 306 2 680 648 2 102 914
2 20 324 2 62 668 2 104 936
2 22 344 2 64 684 2 106 958
2 24 360 2 66 708 1 107 962
2 26 372 2 68 720
2 28 386 2 70 738
DCP Chart
0 20 40 60 80 100 120
0
%,
-100 \;\
-200 <
E 300 e
E e e
£ -400 o
L *
® kY
£ -500 Yoy X
[ =
3 600 2 e
®e
-700 LN -
L £ Y ve
-800 e
L ]
®e
-900 *
-1000
No. of blows
Start Depth m bgl
** From to Penetration mm / blow
* Penetration range (mm) [ 24 | 902 | 8vs 8
Blows | 1 | 107 | 106
TRRL RN8 Log10 (CBR) = 2.48-1,057*Log10 (mm/blow)
Log10(CBR) = 1.509
CBR= 323




Dynamic Cone Penetrometer

IGSL Field Records and Temps {F20)

Co ordinates :
Soil Description:

724227.185 674915.48

Contract Kilbride, Arklow
Client Aecom Date: 06/12/2019 Test No. DCP05
Contract No. 22183
|DCP Zero Reading 70 mm
Block No : |Start of Test at: 0.5 m bgl
Layer No:

25.272

Firm, orangey brown sandy CLAY. Rare, fine to coarse, rounded to sub-angular gravel.
Reading Reading 0 0] Total Reading
No of Blows Total Blows mm No of Blows | Total Blows |mm Blows Blows mm
1 0 70 1 21 794
1 1 142 1 22 818
1 2 190 1 23 840
1 3 224 1 24 864
1 4 258 1 25 890
1 5 298 1 26 910
1 6 336 1 27 932
1 7 372 1 28 950
1 8 402
1 9 432
1 10 460
1 " 500
1 12 530
1 13 558
1 14 588
1 15 622
1 16 656
1 17 682
1 18 712
1 19 738
1 20 766
DCP Chart
0 5 10 15 20 25 30
0
-100 +—2—
*
-200 e
—_ L ] %
E “
E 300 —
= *
£ -400 .
B -500 -
E .\b .
3 -600 v,
-700 .
®
® e
-800 *—5
®
-900 *
-1000
No. of blows
Start Depth m bgl
** From to Penetration mm / blow
* Penetration range (mm) 72 880 808 30
Blows 1 28 27
TRRL RN8 Log10 (CBR) = 2.48-1.057*Log10 (mm/blow)
Log10(CBR) =  0.920
CBR= 8.3
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IGSL TP LOG 22153 TP.GPJ IGSL.GDT 17/2/20

TRIAL PIT RECORD

REPORT NUMBER

‘o End of Trial Pit at 0.90m

20

LA M e M A et B B B S B B S B

"3.0

4.0

LI Mt I At Mt Al AN it

CONTRACT  Kilbride TRIAL PIT NO. SA02
SHEET Sheet 1 of 1
CO-ORDINATES 72408499 E
LOGGEDBY V.lowe 674 607 52 N DATE STARTED 051212019
' DATE COMPLETED (Q5/12/2019
CUENT N GROUND LEVEL {m) 13.64 ﬁ’é‘{-ﬁ‘éﬁ“"" Bt Excavator
ENGINEER Aecom
]
Samples = g
9 |2
Geotechnical Description = g z
S 7] ® el
:E s ‘5 =3 O £ © = ?\‘T
[~ 2 = E . o c [l
1] ]
BE| & |2 | 88| £ | & | &2
L 08 | Dark brown TOPSOIL (reworked)
- el g .34
L Soft to firm brown mottled grey/orange sandy gravelly e 030 | 13.3
L CLAY with occasional cobbles up to 170mm, gravetlis - ey
L subangular to rounded %—“‘-ﬁ‘
1—"2 090 | 12.74

Groundwater Conditions
Damp

Stability
Slightly unsiable down to 0.90m

Generai Remarks
Engineer CAT scanned area for services




IGSL TP LOG 22453 TR.GPJ |GSL.GDT 17/2/20

TRIAL PIT RECORD

REPORT NUMBER

e, 22153
CONTRACT  Kilbride TRIAL PIT NO. SAD3
SHEET Sheet 1 of 1
CO-ORDINATES 72414981 E
LOGGED BY V. Lowe 674 68557 N DATE STARTED 05/12/2018
! DATE COMPLETED 05/12/2019
CLIENT Lioncor GROUND LEVEL (m)  16.88 EXCAVATION 8t Excavator
ENGINEER Agcom METHOD
Samples $
5 |2
¢ lg
Geotechnical Description 2 =z |8
£ 18| c | &2
g L £ @ = @« ow
(] © v Q = =
w2 dx | & a 2| TE
L %0 | Dark brown TOPSOIL
I Firm brown sandy CLAY with rare subangufar to et 020 | 16.68
L subrounded gravet e 16.48
o Firm brown mottled grey/orange sandy slightly gravelly pitaguatiog
+ CLAY, gravel is subangular to subrounded T
i o]
11 , | End of Trial Pitat 0.80m 0.90 | 15.98
(20
ja.o
?4,0
Groundwater Conditions
Damp
Stahility
Stable

General Remarks
Engineer CAT scanned area for services




End of Trial Pitat 1.50m

20

30

T

T

40

T T

YT

REPCRT NUMBER
TRIAL PIT RECORD 29153
hergiL -
CONTRACT  Kilbride TRIAL PIT NG, SA04
SHEET Sheet 1 of 1
CO-ORDINATES 724,08245E
LOGGEDBY V. Lowe 874'810.62 DATE STARTED 05M12/2019
' DATE COMPLETED 05/12/2019
CLIENT Lioncor GROUND LEVEL (m) 23.18 Eﬂ’g-l;- ﬁ\(’) ?JTION 8t Excavator
ENGINEER Aecom
Samples - %
[2+]
. ¢ |5
Geotechnical Description = :ﬁ,’ Tg
R RS
£ [ ) =3 @ = @ oW
o = = Ew o a & [l
1) ©
SE|l w2 | 88| & & g i IE
t 00 | Dark brown TOPSOIL
F 0.20 | 22.96
L Firm brown sandy CLAY with rare subangular to
L subrounded gravel 040 | 2276
3 Firm brown motiled greylorange sandy CLAY with rare
F subangular to subrounded gravel
- 1. .
L 19 | Firm brown/grey sandy CLAY 00 | 2216
F 1. 21.8
L Firm brown moftled grey/orange sandy CLAY with rare % 6
L subangular to subrounded gravel 150 | 21.66

Groundwater Conditions
Damp

Stabillty
Stable

IGSL TP LOG 22153 TR.GPJ IGSL.GDT 17/2/20

General Remarks
Engineer CAT scanned area for services




IGSL YP LOG 22153 TP.GPJ 1GSL.GDT 1772020

.' e e gt

REPORT NUMBER

‘ . TRIAL PIT RECORD 22153
51N
CONTRACT  Kilbride TRIAL PIT NO. S5A06
SHEET Sheet 1 of 1
CO-ORDINATES 72432549
LOGGEDBY V. Lowe 674.562.51 N DATE STARTED 05M12/2019
DATE COMPLETED 05/12/201%
GROUND LEVEL {m) 9.37
GLIENT Liongor (m) EXCAVATION 81 Excavator
ENGINEER Agcom
Samples %
a E
) x 2
Geotechnical Description £ - @
[~ 5 2 &
2 o @ - o
iad T a =3 o = ® oE
Q... > ® o 8 =% c ca
Ej o | s |8 | &8 |32
L 92 | Dark brown TOPSOIL
3 0.20 917
L Firm brown sandy CLAY with occasional subangular to -b-
L subrounded gravet -
" - o 045 | 892
I Loose to medium dense brown silty very gravelly SAND,  |™ -
r gravel is subangular o rounded o
- ®o. .
- "o X,
- I
L 8.
1.0 L
t- w .o
- CL X,
3 iezs] 130 | 8.07
i Firm to stiff brown/grey sandy CLAY with rare gravel and |- —
L boutders, boulders are up to 300mm and subangularto = =— o 150 | 787
5 subrounded
- End of Trial Pit at 1.50m
20
|20
4.0
Groundwater Conditions

Seepage at 1.40m

Stabiiity
Stable

General Remarks
Engineer CAT scanned area for services




IGSL TP L.OG 22183 YP.GPJ IGSL.GOT 172720

REPORT NUMBER
: TRIAL PIT RECORD 29153
el
CONTRACT  Kilbride TRIAL PIT NO. SAO07
SHEET Sheet 1 of 1
CO-ORDINATES 724,238.20 &
LOGGEDBY V. Lowe 67445484 b DATE STARTED 05/12/2019
' DATE COMPLETED 05/12/2019
: GROUND LEVEL (m) 659 EXCAVATION 8t Excavator
CLIENT Lioncor METHOD
ENGINEER Ascom
Samples N %
g |5
Geotechnical Description .-g ey 2
s & A
.8 o -‘a 4 % = - % —
O o= [+3] @ = D fi:)
o o, 3 = Ew o =% < e
T I3E} w | 2 | & = at 2 | 2=
. 99 | Dark brown TOPSOIL LA
Lde 020 | 6.39
Loose to medium dense brown/greyish brown slightly silty 18 - - |
very gravelly SAND with occasional cobbles and rare - -20_
3 boulders up to 280mm, gravel and cobbles are 9 O
3 subangutar to rounded 21 060 | 599
F Firm to locaily soft brown motiled grey/orange sandy very [ -]
F gravelly CLAY, gravel is subangular to rounded i - Wy
F e ——— 0.80 | 5.69
-0 End of Trial Pi{ a{ 0.90m
20
30
[ 40
Groundwater Conditions

Seepage at 1.50m

Stability
Sidewall collapse below 0.15m

General Remarks
Engineer CAT scanned area for services




IGSL TP LOG 22153 TR.GPJ $GSL.GDT t7/2/20

REPORT NUMBER
TRIAL PIT RECORD 29153
ikl
CONTRACT  Kilbride TRIAL PIT NO. SA08
SHEET Sheet 1 of 1
CO-ORDINATES 724,310.79 E
LOGGEDBY V. Lowe 674 417 93 N DATE STARTED 08M2/2019
’ DATE COMPLETED 05/12/2019
CLEENT Liorncor GROUND LEVEL {m}  5.47 EXCAVATION 8t Excavator
ENGINEER Aecom METHOD
Samples il
5|t
9 £l
Geotechnical Description > = @
= = @ ¥
o 8 0 @ Y
£ £ it 5 a = =
Q = @ € ] [:}] T
=3 [~ & = £ u o o & c g
T |8E| & |z | 88| 2 a 32X
09 | Dark brown TOPSOIL L7 £k
- - Lade 020 | 527
Firm grey sandy SILT with rare subangular fo subrounded i . |
1 gravel x
L . _ s 050 | 497
1 Loose to medium dense reddish brown stightly silty o -
i gravelly SAND, gravel is subangular to rounded . —a
i Fo= .
10 e
L - wzel 1,10 4.37
L Firm brown mottled greyforange very clayey gravelly =
L SAND with rare gravel and cobbles, cobbless are up to =%
L 150mm and subangular to subrounded = 140 | 407
- Firm brown mottled greyforange very sandy gravelly LK 1.50 | 3.97
I CLAY with rare gravel and cobbles, cobbless are up fo
3 150mm and subangular to subrounded
r End of Trial Pit &t 1.50m
20
(30
40
Groundwater Conditions

Seepage at 0.80m & Slow flow at 1.40m

Stability
Slightly unstable below 1.00m

General Remarks
Engineer CAT scanned area for services




Soakaway Design

f -value from field tests

IGSL

Contract: Kilbride, Arklow, Co. Wicklow

Test No. SA2
Engineer Aecom
Date: 05.12.2019

Contract No.

22153

Summary of ground conditions

from to Description Ground water
0.00 0.30 [Dark brown TOPSOIL (reworked)
0.30 0.90 |Soft to firm brown mottled grey/orange sandy gravelly CLAY with occasional Damp
cobbles up to 170mm, gravel is subangular to rounded

Field Data Field Test

Depth to | Elapsed Depth of Pit (D) 0.90 m
Water Time Width of Pit (B) 0.40 m

(m) (min) Length of Pit (L) 1.40 m
0.470 0.00 Initial depth to Water 0.47 m
0.470 1.00 Final depth to water = 0.47 m
0.470 2.00 Elapsed time (mins)= 60.00
0.470 3.00
0.470 4.00 Top of permeable soil m
0.470 5.00 Base of permeable soil m
0.470 6.00
0.470 7.00
0.470 8.00
0.470 9.00
0.470 10.00 Base area= 0.56 m2
0.470 12.00 [|*Av. side area of permeable stratum over test period 1.548 m2
0.470 14.00 Total Exposed area = 2.108 m2
0.470 16.00
0.470 18.00
0.470 20.00
0.470 25.00
0.470 30.00
0.470 60.00 |Infiltration rate (f) = Volume of water used/unit exposed area / unit time
f= 0 m/min or 0 m/sec

Elapsed Time(mins)

70.00

Depth of water vs Elapsed Time (mins)

60.00

50.00
40.00

30.00

20.00

*

10.00

Ty
e

0.00

0.000

0.100

0.200 0.300
Depth to Water (m)

0.400 0.500




Soakaway Design  f -value from field tests IGSL

Contract: Kilbride, Arklow, Co. Wicklow Contract No. 22153
Test No. SA3
Engineer Aecom
Date: 05.12.2019
Summary of ground conditions
from to Description Ground water
0.00 0.20 |Dark brown TOPSOIL
0.20 0.40  |Firm brown sandy CLAY with rare subangular to subrounded gravel Damp
0.40 0.20 |Firm brown mottled grey/orange sandy slightly gravelly CLAY, gravel is
subangular to subrounded
Field Data Field Test
Depth to | Elapsed Depth of Pit (D) 0.90 m
Water Time Width of Pit (B) 0.40 m
(m) (min) Length of Pit (L) 1.40 m
0.550 0.00 Initial depth to Water = 0.55 m
0.550 1.00 Final depth to water - 0.55 m
0.550 2.00 Elapsed time (mins)= 60.00
0.550 3.00
0.550 4.00 Top of permeable soil m
0.550 5.00 Base of permeable soil m
0.550 6.00
0.550 7.00 **Water level rose 30mm in 30mins
0.550 8.00
0.550 9.00
0.550 10.00 Base area= 0.56 m2
0.550 12.00 [*Av. side area of permeable stratum over test period 1.26 m2
0.550 14.00 Total Exposed area = 1.82 m2
0.550 16.00
0.550 18.00
0.550 20.00
0.550 25.00
0.550 30.00
0.550 60.00 |Infiltration rate (f) = Volume of water used/unit exposed area / unit time
f= 0 m/min or 0 m/sec
Depth of water vs Elapsed Time (mins)
70.00
60.00 -
2
-E 50.00
£ 40.00
5 30.00
g .
& 20.00 s
w -
10.00 §
0.00 - : - : ; 3
0.000 0.100 0.200 0.300 0.400 0.500 0.600

Depth to Water (m)




Soakaway Design

f -value from field tests

IGSL

Contract: Kilbride, Arklow, Co. Wicklow Contract No. 22153
Test No. SA4
Engineer Aecom
Date: 05.12.2019
Summary of ground conditions
from to Description Ground water
0.00 0.20 |Dark brown TOPSOIL
0.20 0.40 |Firm brown sandy CLAY with rare subangular to subrounded gravel Damp
0.40 1.50 |Firm brown mottled grey/orange sandy CLAY with rare gravel
Field Data Field Test
Depth to | Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.40 m
(m) (min) Length of Pit (L) 1.50 m
0.540 0.00 Initial depth to Water = 0.54 m
0.540 1.00 Final depth to water - 0.54 m
0.540 2.00 Elapsed time (mins)= 60.00
0.540 3.00
0.540 4.00 Top of permeable soll m
0.540 5.00 Base of permeable soil m
0.540 6.00
0.540 7.00 **Water level rose 20mm in 30mins
0.540 8.00
0.540 9.00
0.540 10.00 Base area= 0.6 m2
0.540 12.00 |*Av. side area of permeable stratum over test period 3.648 m2
0.540 14.00 Total Exposed area = 4.248 m2
0.540 16.00
0.540 18.00
0.540 20.00
0.540 25.00
0.540 30.00
0.540 60.00 |Infiltration rate (f) = Volume of water used/unit exposed area / unit time
f= 0 m/min or 0 m/sec
Depth of water vs Elapsed Time (mins)
70.00
60.00 -
’é‘
E 50.00
g 40.00
5 30.00
§ 2 +
«© 20.00 p 4
- 3
10.00 :
0.00 - ; . : ;
0.000 0.100 0.200 0.300 0.400 0.500 0.600

Depth to Water (m)




Soakaway Design  f -value from field tests IGSL

Contract: Kilbride, Arklow, Co. Wicklow Contract No. 22153
Test No. SA6
Engineer Aecom
Date: 05.12.2019
Summary of ground conditions
from to Description Ground water
0.00 0.20 [Dark brown TOPSOIL Seepage at
0.20 0.45  |Firm brown sandy CLAY with occasional subangular to subrounded gravel 1.40m
0.45 1.30 |Loose to medium dense brown silty very gravelly SAND ’
1.30 1.50 |Firm to stiff brown/grey sandy CLAY with rare gravel and boulders up to 30cm
Field Data Field Test
Depth to | Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.40 m
(m) (min) Length of Pit (L) 1.30 m
1.240 0.00 Initial depth to Water = 1.24 m
1.240 1.00 Final depth to water = 1.24 m
1.240 2.00 Elapsed time (mins)= 60.00
1.240 3.00
1.240 4.00 Top of permeable soil m
1.240 5.00 Base of permeable soil m
1.240 6.00
1.240 7.00 **Water level rose 30mm in 30mins
1.240 8.00
1.240 9.00
1.240 10.00 Base area= 0.52 m2
1.240 12.00 [*Av. side area of permeable stratum over test period 0.884 m2
1.240 14.00 Total Exposed area = 1.404 m2
1.240 16.00
1.240 18.00
1.240 20.00
1.240 25.00
1.240 30.00
1.240 60.00 |Infiltration rate (f) = Volume of water used/unit exposed area / unit time
f= 0 m/min or 0 m/sec

Depth of water vs Elapsed Time (mins)

70.00

60.00 +

50.00
40.00

30.00

Elapsed Time(mins)

20.00

OIOO T T T T T T
0.000 0.200 0.400 0.600 0.800 1.000 1.20

Depth to Water (m)

:
10.00 %
0

1.400




Depth to Water (m)

Soakaway Design  f -value from field tests IGSL
Contract: Kilbride, Arklow, Co. Wicklow Contract No. 22153
Test No. SA7
Engineer Aecom
Date: 05.12.2019
Summary of ground conditions
from to Description Ground water
0.00 0.20 [Dark brown TOPSOIL Seepage at
0.20 0.60 _ |Brown/greyish brown slightly silty very gravelly SAND with occasional cobbles| 1.50m in adjacent
0.60 0.90 [Firm to locally soft brown mottled grey/orange sandy very gravelly CLAY TPO7
Field Data Field Test
Depth to | Elapsed Depth of Pit (D) 0.90 m
Water Time Width of Pit (B) 0.40 m
(m) (min) Length of Pit (L) 1.30 m
0.560 0.00 Initial depth to Water = 0.56 m
0.560 1.00 Final depth to water = 0.56 m
0.560 2.00 Elapsed time (mins)= 60.00
0.560 3.00
0.560 4.00 Top of permeable soil m
0.560 5.00 Base of permeable soil m
0.560 6.00
0.560 7.00 **Water level rose 20mm in 30mins
0.560 8.00
0.560 9.00
0.560 10.00 Base area= 0.52 m2
0.560 12.00 |*Av. side area of permeable stratum over test period 1.156 m2
0.560 14.00 Total Exposed area = 1.676 m2
0.560 16.00
0.560 18.00
0.560 20.00
0.560 25.00
0.560 30.00
0.560 60.00 |Infiltration rate (f) = Volume of water used/unit exposed area / unit time
f= 0 m/min or 0 m/sec
Depth of water vs Elapsed Time (mins)
70.00
60.00 *
B
E 50.00
£ 40.00
=
§ 30.00 +
& 20.00 s
= 3
10.00 3
0.00 - . . ; ;
0.000 0.100 0.200 0.300 0.400 0.500 0.600




Soakaway Design  f -value from field tests IGSL

Contract: Kilbride, Arklow, Co. Wicklow Contract No. 22153
Test No. SAS8
Engineer Aecom
Date: 05.12.2019
Summary of ground conditions
from to Description Ground water
0.00 0.50 |Dark brown TOPSOIL and subsoil Seepage at
0.50 1.10 |Loose to medium dense reddish brown slightly silty gravelly SAND 0.80m and slow
1.10 1.40 [Firm very clayey gravelly SAND with rare gravel and cobbles up to 150mm flow at 1.40m
1.40 1.50 |Firm very sandy gravelly CLAY with rare gravel and cobbles
Field Data Field Test
Depth to | Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.40 m
(m) (min) Length of Pit (L) 1.40 m
1.110 0.00 Initial depth to Water = 1.11 m
1.110 1.00 Final depth to water = 1.11 m
1.110 2.00 Elapsed time (mins)= 60.00
1.110 3.00
1.110 4.00 Top of permeahle soil m
1.110 5.00 Base of permeable soil m
1.110 6.00
1.110 7.00 **Water level rose 100mm in 30mins
1.110 8.00
1.110 9.00
1.110 10.00 Base area= 0.56 m2
1.110 12.00 |*Av. side area of permeable stratum over test period 1.404 m2
1.110 14.00 Total Exposed area = 1.964 m2
1.110 16.00
1.110 18.00
1.110 20.00
1.110 25.00
1.110 30.00
1.110 60.00 [Infiltration rate (f) = Volume of water used/unit exposed area / unit time
f= 0 m/min or 0 m/sec

Depth of water vs Elapsed Time (mins)

70.00
60.00 A

50.00

40.00
30.00

+ &

20.00

Elapsed Time(mins)

4

ey

10.00

0.00 . r . . r
0.000 0.200 0.400 0.600 0.800 1.000 1.200

Depth to Water (m)




Appendix V Water and Gas Levels



Site Location

Gas & Groundwater Monitoring

Kilbride, Arklow, Co. Wicklow

Project No.{22153
Client{Lioncor
Date]16-Jan-20
Engineer|VLowe
Eguipment| Geotech GAS000
Peak / Steady State Readings

Location 1D BHO2

Time (sec) 30 60 90 120 180 Peak
Water Level (mbgl) 112
1Gas Flow (Ifhr) 8] 0 0 0 0 0
CH4 {%) 0.0 0.0 0.0 0.0 0.0 4]
CO2 (%) 0.4 0.3 0.3 0.4 0.3 0.4
02 (%) 20.9 21.0 20.9 20.9 20.8 21
CO (ppm) 0.0 0.0 0.0 0.0 0.0 G
H2S (ppm) 0.0 0.0 0.0 6.0 0.0 4]
Balance (%) 78.7 78.7 78.8 78.7 78.9 786
Barometric Pressure {mbar} {1001
Weather/Temp. Dry /6 degrees

Location ID BHO3

Time (sec) 30 60 a0 120 180 Peak
Water Level (mbgl) 1.45
Gas Flow (l/hr) 0 0.1 0.1 0.1 0.1 0.1
CH4 (%) 0.0 0.0 0.0 0.0 0.0 0
€02 (%) 0.3 03 0.5 0.7 0.9 0.9
102 (%) 19.5 19.3 18.8 16.6 16.2 19.5
€O (ppm) 1.0 1.0 0.0 0.0 0 1
H2S (ppm) 0.0 0.0 0.0 0.0 0 0
Balance (%) 78.2 794 80.7 82.7 82.7 78.6
Barometric Pressure {(mbar} {1002
Weather/Temp. Dry / 6 degrees

Location ID BHOS

Time {sec) 30 60 90 120 180 Peak
Water Level (mbgl) 5.22
Gas Flow (Ifhr) 0 0 0 "] 0 0
CH4 (%) 0.0 0.0 0.9 0.0 0.0 0
CO2 (%) 0.3 0.3 0.3 0.3 0.3 0.3
02 (%) 186 19.8 20.3 19.8 20 20.3
CO (ppm) 0.0 0.0 0.0 0.0 0.0 0
H2$ (ppm) 0.0 0.0 0.0 0.0 0.0 0
Balance {%) 80.1 79.9 79.4 79.9 79.7 80.1
Barometric Pressure (mbar) 11000
Weather/Temp. Dry / 6 degrees

Comments




Gas & Groundwater Monitoring

Site Location

Kilbride, Arklow, Co. Wicklow

Project No. {22153
Client|Lioncor
Datel14-Feb-20
Enginear{V.Lowe
Equipment|Geotech GA5000
Peak / Steady State Readings

Location ID BHO2

Time {sec) 30 60 90 120 180 Peak
Water Level {mbg}) 0.67
Gas Flow (i/hr) 4] 0 0 0 0 0
CH4 (%) 0.0 0.0 0.0 0.0 0.0 0
CO2 (%} 0.3 0.3 0.3 0.3 0.3 0.3
02 (%) 21.0 21.0 20.9 209 20.9 21
CO {ppm} 0.0 0.0 0.0 0.0 0.0 0
H2S {ppm) 0.0 0.0 0.0 0.0 0.0 0
Balance (%) 787 78.7 788 78.8 78.8 78.8
Barometric Pressure (mbar) |1005
Weather/Temp. Rain; 8%

Location iD BHO3

Time {sec) 30 60 a0 120 180 Peak
Water Level {mbal) 1.1
Gas Flow (l/hr) 0 0 0.1 0.1 0.1 0.1
CH4 (%) 0.0 0.0 0.0 0.0 0.0 0
CO2 (%) 0.4 0.5 0.7 0.9 i.2 1.2
02 (%) 18.3 18.7 17.4 16.1 14.4 19.3
CO (ppm} 1.0 1.0 0.0 0.0 0 3
H2S (ppm) 0.0 0.0 0.0 0.0 0 0
Balance (%) 80.3 80.8 81.9 83.0 84.4 84.4
Barometric Pressure (mbar} 11004
Weather/Temp. Rain; 8°

Location ID BHOS

Time (sec) 30 60 a0 120 180 Peak
Water Level {mbgl) 4.04m
|Gag Flow (I/hr) 0] o] g 5] 0] 4]
CH4 (%) 0.0 0.0 0.0 0.0 0.0 Y]
CO2 (%) 0.5 0.3 0.2 0.3 0.3 0.5
02 (%) 20.8 20.9 21.1 210 20.9 21.1
CO (ppm) 0.0 0.0 0.0 0.0 0.0 0
H2S (ppm} 0.0 0.0 0.0 0.¢ 0.0 Y]
Balance (%) 78.7 78.8 78.7 78.7 78.8 78.8
Barometric Pressure {mbar) |1002
Weather/Temp. Rain; 8%

Commentis




Appendix VI Laboratory

a. Geotechnical
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IGSL Lid
Materials Laboratory Test Report ‘w ' 0 17028
M7 Business Park ;

Nas Dry Density/Moisture Content Relationship | B& A\EY5
Co. Kildare Tested in accordance with BS1377:Part 4:1930 “""*“’“m«mmmnﬁ
Report Ne. R109020 Contract No. 22152
Contract Namae: Kilbride Development , Co.Wicklow
Lab Contract No. 22152 Location: TPO2
Sample No. AA128536/37 Depth (m) 1 Material Type B
Lab sample no. A20/0124 Custormer: Aecom
Date Received: 07/01/2020 Test Method: 2.5 KG Rammer
Date Tested: 27/01/2020 BS1377:Part 4:1990 3.3
Dry Density (Mg/m*) 1.80 1.88 1.94 1.92 1.87 0.00
Moisture Content (%) 17 15 12 9.0 6.1 0
10% 5% 0%
1 .96 \- “\
1.94 N 2
. \ / “ \
\/ ‘\\ \ \
1.92 /‘t\ X \
Z A \\
& 1.90 ~ - y
-!-E. / \ “\‘ \
£ 1.88 +—4 : -
= ‘ \ N
2 l/ \ * \
£ 186 :
g " v \\
b A . ‘\‘ \
8 184 \ X
182 \\\
1.80 3 . N
\
1.78 A > \

6 7 8 9 10 11 12 13 14 15 16 17 18 19

Moisture Content (%)

Maximum Dry Density (Mg/m®): 1.94 Optimum Moisture Content (%6): 12
Description: Mottled brown sandy gravelly CLAY

Sample Preparation: Material passing 20mm Siagle / Separate samples used

Particle Density (Mg/m®): 2.65 Particle Density: Assumed

% retained on 20/37.5mm sieve:; 35

Persons authorised to approve reporis

J Barrett (Quality Manager}
The resull relates to the specimen tested. H Byrne {Laboratory Manager)
Opinions and interpretations are outside the scope of accreditation

Approved by Date [Page

IGSL Materials Laboratory SAI02/50 Tor1

R108020.TP02@1.00m.OMC BD.MC.2.5 Rev 0 11/03




IGSL Ltd

Materials Laboratory
M7 Business Park

Test Report
Dry Density/Moisture Content Relationship

Naas ACCREDITED
Co. Kildare Tested in accordance with BS1377:Part 4:1990 ——
Report No. R108924 Contract No. 22152
Contract Name: Kilbride Deveiopment , Co.Wicklow
Lab Contract No. 22162 L.ocation: TP0O4
Sample No. AA128542/43 Depth {m) 0.6 Material Type B
Lab sample no. A20/0128 Customer: Aecom
Date Received: 07/01/2020 Test Method: 2.5 KG Rammer
Date Tested: 21/01/2020 B51377:Part 4:1890 3.3
Dry Density (Mg/m®) 1.79 1.81 1.79 1.74 1.68 1.74
Moisture Content (%) 17 15 12 10 7.0 20
10% 5% 0%
1.82 ; .
\ \ \
Y it e
1.80 <
\ kY N
® \// \\\ \\ \
1.78 VR
- /| N \ \
[} \ b
g 1.76 : ]
g 4 \ N
> / \ \
& 1.74 . 4 / R 5
c . .,
= 1.72 X o
a . .
7 \ Y
V4 Y 3
-E .70 / -\ \“‘
« \
1.68 ' 4 A
.\‘
1.66 5
6 7 8 9 10 11 12 13 14 15 16 17 18 19
Moisture Content (%)
Maximum Dry Density (Mg/m°): 1.81 Optimum Moisture Content (3): 15

Description:
Sample Preparation:
Particle Density (Mg/m®):

% retained on 20/37.5mm sieve:

The resuit relates to the specimen tested.

Material passing 20mm

Brown sandy gravelly CLAY

Single / Separate samples used

2.65 Particle Density: Assumed

0

Persons authorised to approve reports
J Barrett (Quality Manager)
H Byrne (Laboratory Manager}

Opinions and interpretations are outside the scope of accreditation

Date {Page

IGSL Materials Laboratory A?pmved b

04/02/20 1of1

A A i e

o

B

R108924. TP04@0.60m.OMC DD.MC.2.5 Rev 0 11/03




HGSL Lid
Materials Laboratory

Test Report

M7 Business Park Dry Density/Moisture Content Relationship

Naas recvanmy
Co. Kildare Tested in accordance with BS1377:Part 4:1990 W““”wmmsmuﬂ
Report No. R108925 Contract No. 22152
Contract Name: Kilbride Development , Co. Wicklow
L.ab Contract No. 22152 Location: TPO7
Sample No. AA128535 Depth (m) 1 Materiat Type B
Lab sample no. A20/0134 Customer: Aecom
Date Received: 07/01/2020 Test Method: 2.5 KG Rammer
Date Tested: 21/01/2020 BS1377:Part 4:1990 3.3
Dry Density (Mg/m®) 1.80 1.92 1.96 1.98 1.94 0.00
Moisture Content (%) 14 12 10 8.1 6.1 0
10% % 0%
2.00 . 5.\/
\ Ry
\ "
1.98 A 5
A \
/ \
? 1.96 )
5 \
= \
= 1.94 X
W a
g \
o
Q 1.92 /
1.90
1.88 L
5 6 7 8 9 i0 11 12 13 14 15 16
Moisture Content (%)
Maximum Dry Density (Mg/m®): 1.88 Optimum Moisture Content (%); B

Description: Mottied brown sandy graveily CLAY

Sample Preparation: Material passing 20mm Single / Separate samples used

2.65 Assumed

9.6

Particle Density (Mg/m®): Particle Density:

% retained on 20/37.5mm sieve:

The resuit relates to the specimen iested.
Opinicns and interpretations are outside the scope of accreditation

Persons authorised {0 approve reports
J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

. Approved by Date {Page
IGSL Materials Laboratory ’?p y 51/02/20 2 T

R108925. TPO7@1.00m.OMC

DD.MC.2.5 Rev 0 11/03




IGSL Lid
Materials L.aboratory

Test Report

Unit J5,M7 Business Park
Naas

Determination of Moisture Condition Value at Natural Moisture

BEERLLTED

Content

Co. Kiidare
(45 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

SEALED By Soope ARG . V5

Report No.
Contract No.
Contract Name:

Customer:

BH/TP

Sample No.

Depth {m)

Sample Type:

Lab Sample No.
Source (if applicable)
Material Type (if applicable}:
Sample Received:
Date Tested:

Sample Cert:
Moisture Content (%):

% Particles > 20mm
(By dry mass):

MCV:
Interpretation of Plot:

Description of Soil:

The resuit applies to the sample as received.
Any remaining material will be retained for one month.

Sampling and opinions and interpretations are oulside the scope of acereditation.

R108851
22153
Kilbride Development , Co.Wicklow

Aecom
TPO2
AA128536/37
1.00

B
AZ20/0124
unknown
B
07/01/20
21/01/20
N/A

16

41

3
Steepest Straight Line

Mottled brown sandy gravelly CLAY

Persons authorised 1o approve reports
J Barrelt (Quality Manager)
H Byme (Laboralory Manager)

IGSL Lid Materials Laboratory

Approved by Date |Page

04/02/20 1 0f1

tor e
T
"-“".-\] t\‘ BT e T

File: R108851. TPO2@1.00m.MCV

Trmp:MCV.Single Rev 1 02/10




IGSL Ld

Materials Laboratory TGSt Report W 150 17025
Unit J5,M7 Business Park | Determination of Moisture Condition Value at Natural Moisture I%\I{f\?
Naag Content TSt
e Tested in accordance with BS1377:Part 4:1990, clause 5.4 T—

Report No. R108852

Contract No. 22153

Contract Name: Kilbride Development , Co.Wicklow

Customer: Aecom

BH/TP TPO3

Sample No. AA128525

Depth {m) 0.90

Sample Type: B

l.ab Sample No. A20/0126

Source (if applicable) unknown

Material Type (if applicable); B

Sample Received: 07/01/20

Date Tested: 21/01/20

Sample Cert: N/A

Moisture Content (%): 16

% Particles > 20mm 23

{By dry mass):

MCV: 58

interpretation of Plot: Steepest Straight Line

Description of Soil: Mottled brown sandy gravelly CLAY
The result applies to the sample as received. Persons authorised to approve reports
Any remaining materiat will be retained for one month, J Barrett (Quality Manager)
Sampiing and opinions and interprefations are outside the scope of acereditation. H Byrne {Laboratory Manager)

Approved by Date {Page

IGSL Lid Materials Laboratory s owozzol  1of1

File: R108852. TPO3@1.00m MCV Tmp:MCV.Singie Rev 1 02/10




IGSL Lid
Materials Laboratory

Test Report

Unit J5,M7 Business Park

Maas

Determination of Moisture Condition Value at Natural Moisture I'A AB

ALEREMIED

Content

TESEING

Co. Kildare
045 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

BETMLEDIY St in #0.1331

Report No.
Contract No.
Contract Name:

Customer:

BH/TP

Sample No.

Depth {m)

Sample Type:

Lab Sample No.
Source (if applicable)
Material Type (it applicable);
Sample Received:
Date Tested:

Sample Cert:
Moisture Content (%):

% Particles > 20mm
(By dry mass):

MCV:
interpretation of Plot:

Description of Sail:

The result applies to the sample as received.
Any remaining material will be retained for one month.

Sampling and opinions and interpretations are outside the scope of accreditation.

R108853
22153
Kilbride Development , Co.Wicklow

Aecom
TPO4
AA128542/43
0.60

B
A20/0128
unknown
B
07/01/20
21/01/20
N/A

20

0

10.7
Steepest Siraight Line

Brown sandy gravelly CLAY

Persons authorised to approve reporis
J Basrett {Quality Manager)
H Byrne {Laboratory Manager)

IGSL Ltd Materials Laboratory

Approved by Daie_|Page
AL REL L 04/02/20 1 of 1
\q o -t—r}v g St

File: R108853.TP04@0.6m.MCV

Tmp:MCV.8ingie Rev 1 02/10




1GSL Ltd
Materials Laboratory

Test Report

Linit J5,M7 Business Park

MNaas

Determination of Moisture Condition Value at Natural Moisture

ALCREDHED

Content

{ESTING

Co. Kildare
045 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

ETAILED Ik £10PE HEG HO.13SH

Report No.

Caontract No.

Contract Name:
Customer:

BH/TP

Sample No.

Depth (m)

Sample Type:

Lab Sample No.
Source {if applicable)
Material Type (if applicable):
Sample Received:
Date Tested:

Sample Cert:
Moisture Content (%):

% Particles > 20mm
{By dry mass):

MCV:
Interpretation of Plot:

Description of Soil:

The result applies to the sample as received.
Any remaining malerial will be retained for one month,

Sampling and opinions and interpretations are outside the scope of accreditation.

R108919
22153
Kilbride Development , Co.Wicklow

Aecom
TPOB
AA128528
1.00

B
A20/132
unknown
B
07/01/20
22/01/20
N/A

11

16

134
Steepest Straight Line

Brown clayay/silty, very sandy, GRAVEL with some
cobbles

Persons autherised lo approve reports
J Barrett {Quality Manager)
H Byrne (Laboratory Manager)

IGSL Ltd Materials Laboratory

Approved by Date |Page

04/02/20 1 of1

Eo e
"\i)’ S, -
B il

File: R108919.TP06@1.00m.MCV

Trp:MCV.Single Rev 1 02/10




IGSL Lid
Materials Laboratory

Test Report

Unit J5,M7 Business Park

Naas

Determination of Moisture Condition Value at Natural Moisture

Content

Co. Kildare
045 899324

Tested in accordance with BS1377:Part 4:1990, clause 5.4

AOCALHHIED
TESHNG
SEINLD N 5000 REg KO VIS

Heport No.
Contract No.
Contract Name:

Customer:

BH/TP

Sample No.

Depth {m)

Sample Type:

Lab Sample No.
Source {if applicable)
Material Type (if applicable):
Sample Received:
Date Tested:

Sample Cert:
Moisture Content (%}

% Particles » 20mm
{By dry mass):

MCV;
Interpretation of Plot:

Description of Soil:

The result applies io the sample as raceived.
Any remaining material will be retained for one month.

Sampling and opinions and interpretations are outside the scope of accreditation.

R108854
22153
Kilbride Development , Co.Wicklow

Aecom
TPO7
AA12B535
1.00

B
A20/0134
unknown
B
07/01/20
21/01/20
N/A

15

11

4.6
Steepest Straight Line

Mottled brown sandy gravelly CLAY

Persons authorised to approve reporls
J Barrett ({Quatity Manager)
H Byrne (Laboratory Manager}

IGSL Ltd Materials Laboratory

Approved by Date

Page

04/02/20

""S"'fl-_i}. et

1of 1

File: R108854. TPO7@1.00m.MCV

Tmp:MCV.Single Rev 1 02/10




IGSL Ltd
Materials Laboratory
Unit J5,M7 Business Park

Naas Co.Kidare

TEST REPORT

Determination of California Bearing

Ratio (CBR)

ACRLORED

TESTING

OLTRLED Iy s rorr g N1 330

045 859324 Tested in accordance with BS1377:Part 4:1990, clause 7
Report No. R108724 Contract Kilbride Development , Co.Wicklow
Contract No. 22153 Customer
Aecom
Date received 07/01/20 Date Tested  16/01/20
BH/TP No. TPO1 Sample No.  AA128551 Type: B
Depth (m) 0.90 Lab sample No. A20/0122
0.6
‘J‘
0.5 _+T —]
e ad P el
e -
P
0.4 A
L
- , /
E ’I //
% 0.3 P
Y ==
0.2 s
Pyl
-
-
0.1 S
Pyl
d
4
0
c 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key: Top e Base
Description:  Mottled grey/brown sandy gravelly CLAY
Initial Condition: Unsoaked
Moisture Content (%}: 20 Bulk Density (Mg/m®): 2.08
Surcharge (kg): 4 Dry Density {(Mg/m®): 1.74
% Material >20mm: 19
Method of compaction:  Static Compaction Method 2
Test Result Top Base o sty o sl i
CBR % 1.9 2.0 Persons authorized to approve reports
Moisture 19 20 J Barrett (Quality Manager)
Content % H Byrne {Labaratory Manager)

Date Page No.

IGSL Ltd Materials Laboratory

Approved by

04/02/20§ 1 of1

R108724. TPO1@0.90m.CBR

Tmp: CBR Report. ML Rev 2 02/10




IGSL bid

Materials Laboratory

Unit J5,M7 Business Park
Naas Co.Kildare

TEST REPORT
Determination of California Bearing
Ratio (CBR)

ATCRKRIILR

TESTING

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7 e
Report No. R108927 Contract Kilbride Development , Co.Wickiow
Contract No. 22153 Customer

Aecom
Date received 07/01/20 Date Tested 22/01/20
BH/TP No. TPO2 Sample No.  aa128s367 Type: B
Bepth (m) 1.00 Lab sample No. A20/0124
1
0.9
0.8 i e
0.7 Pl o=
" N 4
0.6 /] -
g /"/ -
”~
o ”
§ 0.5 )4 prg
[} / -
L 04 o
/4
03 Vi
Panld
0.2 =’
. ’/ "f
0.1 Py
. / ""
-
o ¥
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key: Top - Base
Description:  Mottled brown sandy gravelly CLAY
initial Condition: Unsoaked
Moisture Content {%): 18 Bulk Density (Mg/ms): 2.15
Surcharge (kg): 4 Dry Density (Mg/m®): 1.83
% Material >20mm: 35
Method of compaction:  Static Compaction Method 2

Fiosullz apoly lo Swrple as fecsied,

Test Result Top Base
CBR % 3.5 2.8
Moisture 17 18
Content %

Persons authorized to approve reports

J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

Approved by Date Page No.

IGSL Ltd Materials Laboratory

04/02/20 | 1of1

A -
LRk e
—&J "_'\.’ Y g A s

/108927 TP02@1.00m.CER

Tmp: CBR Report. ML Rev 2 02110




IGSL Lid

Materials Laboratory
Unit J5,M7 Busingss Park

Naas Co.Kiidare

TEST REPORT
Determination of California Bearing
Ratio (CBR)

B0 13015

AB

ALTHURTLE

TETALER i SCom: nEa k.19

045 895324 Tested in accordance with BS1377:Part 4:1980, clause 7
Report No. R108846 Contract Kilbride Development , Co.Wicklow
Contract No. 22153 Customer
Aecom
Date received 07/01/20 Date Tested 21/01/20
BH/TP No. TPO3 Sample No. AA128525 Type: B
Depth {m) 1.00 Lab sample No. A20/0126
0.45
0.4 /,/
0.35 //
el
0.3 - et
Vet ] -
Z 025 . ST
2 ~ Lo’
g 0 2 / _---"
e / . R
«"’
0.15 -t
- L4
/ "”
0.1 P
/11
005 N - -
/r
04
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration {mm)
Key: Top - Base
Description:  Mottled brown sandy gravelly CLAY
Initial Condition: Unsoaked
Moisture Content (%): 16 Bulk Density (Mg/m®): 2.15
Surcharge (kg): 4 Dry Density (Mg/m®): 1.85
% Material >20mm: 20
Method of compaction:  Static Compaction Method 2
Test Result Top Base [——
CBR % 1.5 1.1 Persons authorized to approve reports
Moisture 16 16 J Barrett (Quality Manager)
Content % H Byrne {Laboratory Manager)
) Approved by Date Page Ne.
IGSL Lid Materials Laboratory e 040220 | 1 of 1

R108846.TP03@1.00m.CBR

Trop: CBR Report. ML Rev 2 02/10




IGSL L

Materials Laboratory
Unit J5 M7 Business Park
Naas Co.Kildare

Determination of California Bearing

TEST REPORT

Ratio (CBR)

DEVALED i Senes ngp 130

045 889324 Tested in accordance with BS1377:Part 4:1990, clause 7
Report No. R108847 Contract Kitbride Development , Co.Wicklow
Confract No. 22153 Customer
Aecom

Date received 07/01/20

Date Tested 21/01/20

BH/TP No. TPO4 Sample No.  Aa128542u43 Type: B
Depth (m) 0.60 Lab sample No. A20/0128
2 —
L~
el
"
-l /
—
] —
'ﬂ
// -o"'—“'
""'
3 vl 4
= 1 / ’f'.
@ -
(] -
: ’
L ”
7
-
/ 4t
l"
’i
[d
/
’
’
0
0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration {(mm)

Key: Top Base

Description:  Brown sandy gravelly CLAY

Initial Conditicn: Unsoaked

Moisture Content {%): 17 Bulk Density (Mg!ma): 2.09

Surcharge (kg): 4 Dry Density (Mg/m3): 1.79

% Material >20mm: 0

Method of compaction:  Static Compaction Method 2

Test Result Top Base L ——
CBR % 10 6 Persons authorized to approve reports
Moisture 17 17 J Barrett (Quality Manager)
Content % H Byrme {Lahoratory Manager)
Approved by Date Page No.
IGSL Lid Materials Laboratory Ao | oao220] 1ofi
R108847.TP04@0.60m.CBR Tmp: GBR Report. ML fev 2 02/10




IGSL Ltd

Materials L.aboratory
Unit J5,M7 Business Park

Naas Co.Kiidare

TEST REPORT
Determination of California Bearing

Ratio (CBR) I%\‘éﬁ

TESTING

SEINLED i S00pe e N Y331

045 899324 Tested in accordance with BS1377:Part 4:1890, clause 7
Report No. R108725 Contract Kilbride Development , Co.Wicklow
Contract No. 22153 Customer
Aecom

Date received 07/01/20

Date Tested  16/01/20

BH/TP No. TPO5 Sample No. AA128519 Type: B
Depth {m) 1.00 Lab sample No. A20/0130
1.2
1 /".'_—
"":-:'f—"
4,—
0.8 cchi
225
z
e 0.6 /
@ .
(3
: v
0.4 /
/I
.-"
l
0.2 72~
L
YA
0
0 05 1 15 2 25 3 35 4 45 5 55 B8 65 7 75
Penetration (mm)
Key: Top = seeeeeeeeeeeeeee Base
Description:  Mottled brown sandy gravelly CLAY

Initial Condition:
Moisture Content (%):
Surcharge (kg):

% Material >20mm:

Method of compaction:

Unsoaked
21

4
G

Static Compaction Method 2

Bulk Density (Mg/m°): 2.03
Dry Density (Mg/m®): 1.68

Test Result Top Base
CBR % 4.3 4.4
Moisture 20 21

Content %

el gty W et 35 roeeived.

Persons authorized to approve reports

J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

IGSL. Lid Materials Laboratory

Approved by Date Page No.

04/02/20 | 1 of1

A
e
B ¥

R108725.TPO5@1.00m.CBR

Tmp: CBR Report.ML Rev 2 02110




IGSL L

Materials Laboratory
tinit J5,M7 Business Park

TEST REPORT
Determination of California Bearing

ACRLBIG

Ratio (CBR)

Naas Co.Kildare i o
045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7 -
Report No. R108726 Contract Kilbride Development , Co.Wicklow
Contract No. 22153 Customer
Aecom
Date received 07/01/20 Date Tested 16/01/20
BH/TP No. TPO6 Sample No.  AA128528 Type: B
Depth (m) 1.00 Lab sample No. A20/0132
14
13 ]
12 —
11
10 - o P S
g9 rd e
rd '_.-“'
s 8 - =z
- -
= 7 / -
§ P L7
g ¢ <an
5 prd "d'
/ "
yd Pl
4 » . r',
_
3 Wt
#
2 7 /,
1 %
0
6 05 1 15 2 25 3 35 4 45 B 55 6 85 7 75
Penetration (mm)
Key: Top  ~oeeeeeeemeneeens Base
Description:  Brown clayey/silty, very sandy, GRAVEL with some cobbles

Initial Condition:

Moisture Content (%):

Surcharge (kg):

% Material >20mm:

Method of compaction:

Unsoaked

11
4
0

Static Compaction Method 2

2.25
2.02

Bulk Density {Mg/m):
Dry Density (Mg/m?):

Test Resuit Top Base
CBR % 51 38
Moisture 11 11

Content %

Fieoults appty 1o sampks 4t tecaived:

Persons authorized to approve reports

J Barrett (Quality Manager)
H Byrne (Laboratory Manager)

IGSL Ltd Materials Laboratory

Approved by Date Page No.

04/02/20 ¢ 1of 1

“&-.“ri\, ..;i:,"x_,; G e

R108726.TP06@1.00m.CBR

Tmp: CBR Repori.ML Rev 2 0210




IGSL Lid

Materials Laboratory

Unit J5,M7 Business Park
Naas Co.Kiidare

TEST REPORT
Determination of California Bearing

agenenn

Ratio (CBR)

TESTING
OETNLED 1N S0 HEa N AT

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7
Report No. R108850 Contract Kilbride Development , Go.Wicklow
Contract No. 22153 Customer
Aecom

Date received 07/01/20 Date Tested  21/01/20

BH/TP No. TPO7 Sample No. AA128535 Type: B

Depth (m) 1.00 Lab sample No. A20/134

0.75
-
0.5 A‘é
— ""
[} -
< 1
’ /’
0.25 /’
-
”
0 W
O 05 1 15 2 25 3 35 4 45 5 5H5 6 8685 7 75
Penetration (mm)

Key: Top e Base

Description:  Mottled brown sandy gravelly CLAY

tnitial Condition: Unsoaked

Moisture Content {%): 14 Bulk Density (Mg/ma): 2,16

Surcharge (kg): 4 Dry Density {(Mg/m?): 1.89

% Material >20mm: 9.6

Method of compaction;  Static Compaction Method 2

Test Result Top Base sty g e

CBR % 1.8 1.7 Persons authorized to approve reports
Moisture 14 14 J Barreti (Quality Manager)
Content % H Byne {Laboratory Manager)
] Approved by Date Page No.
[GSL Ltd Materla|8 Laboratory w'i_isi‘f» S 04/02/20 1 1 of 1

R108850.TPO7@1.00m.CBR

Tmp: CBR Repori.ML. Rev 2 02/10




Appendix VI Laboratory

b. Chemical and Environmental



o

TESTING THCERTS

2183 R TORG CERRIATN e

Final Report

EARRIRALLY
Ll

i Chemtest

The right chemistry to deliver results
Chemtest Ltd.

Depot Road

Newmarket

CB8 0AL

Tel: 01638 606070

Email: info@chemtest.com

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:

Details:

20-01302-1
28-Jan-2020
IGSL

M7 Business Park
Naas

County Kildare
Ireland

Darren Keogh
22153 Killbride Development Wicklow

(Aecom)

Q19-18246 Date Received: 16-Jan-2020
Date Instructed: 20-Jan-2020

16

7 Results Due: 28-Jan-2020

28-Jan-2020

Darrell Hall, Director

Page 1 of 17
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i Chemtest

The right chemistry to deliver results

Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested test(s)'. This palicy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTS accredited but the results may
be compromised.

Sample: Sample Ref: Sample ID: Liz';:’;i: S?)r:::?d Deviation Code(s): (::;t:ii‘:‘:;:s
954287 TP1 A Amggro rCr-SIIIass
954287 TP1 A P!aggg ;'ub
954288 128541 TP3 A Amber Glass

250ml
954288 128541 TP3 A Plaggg E']I"ub
954289 128519 TP5 A Amber Glass
250m
954289 128519 TP5 & Piazgg Jub
954290 128529 TP6 A Aml;gl;) ﬁllass
954290 128529 TP6 A P'ﬁggggub
954291 128530 TP8 A Amggg g:ass
954291 128530 TP8 A P""EEE ;'ub
954292 121844 BHO1 A Aml;;n(‘) 2:ass
954292 121844 BHO1 X Pla;gg ;‘ub
954293 126815 BHO2 A Amggro ﬁllass
954293 126815 BHO2 A P'a;ggg“b
954294 126817 BHO2 A Amgg;} r(;:}':ass
954294 126817 BHO2 A P'aggg;'-'b
954295 126841 BH3 & Am;gg 2:ass
954295 126841 BH3 A Pla;gggub
954296 128844 BH3 P Amt;g:) gllass
954296 128844 BH3 A P'a;gggub
954297 126833 BH4 A Amg;B Sl:ass
954297 126833 BH4 A F"aggg;ub
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i Chemtest

The right chemistry to deliver results

Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested tesi(s)'. This policy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTS accredited but the results may
be compromised.

Sample Sampled o Containers
ample: S 3 : - : .
Samp ample Ref Sample ID LbEatica: Pratas Deviation Code(s) et
954298 126834 BH4 A Amber Glass
250ml
954298 126834 BH4 i Plastic Tub
500g
954299 121835 BH5 A Amber Glass
250ml
954299 121835 BH5 & Plastic Tub
500g
954300 121839 BH5 & Amber Glass
250ml
954300 121839 BHS A Plastic Tub
500g
954301 126803 BH6 A Amber Glass
250ml
954301 126803 BH6 A Plastic Tub
500g
954302 126807 BHE A Amggr Glass
Oml
Plastic Tub
954302 126807 BH6 A 500g

Page 14 of 17




i Chemtest

The right chemistry to deliver results

Test Methods

SOP Title

Parameters included

Method summary

1010 |pH Value of Waters

pH

pH Meter

Electrical Conductivity and
Total Dissolved Solids (TDS) in
Waters

1020

Electrical Conductivity and Total Dissolved
Solids (TDS) in Waters

Conductivity Meter

Anions, Alkalinity & Ammonium

TR in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1450 [Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS3).

Total/Dissolved Organic Carbon

1610 in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

Phenolic compounds including: Phenal,

Determination by High Performance Liquid

1920 |Phenols in Waters by HPLC Cresols, Xylenols, Trimethylphenols Note: Chromatography (HPLC) using electrochemical
Chlorophenols are excluded. detection.

2010 |pH Value of Soils pH pH Meter

2015 |Acid Neutralisation Capacity Acid Reserve Titration

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

2030

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

Water Soluble Boron, Sulphate,

2120 Magnesium & Chromium

Baron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2175 |Total Sulphur in Soils

Total Sulphur

Determined by high temperature combustion
under oxygen, using an Eltra elemental
analyser.

Sulphur (Elemental) in Sails by

Dichloromethane extraction / HPLC with UV

2180 | ip ¢ Suiphur detection

2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Aqueous extraction and measuremernt by

2220 |Water soluble Chloride in Soils |Chloride ‘Aquakem 600’ Discrete Analyser using ferric

nitrate / mercuric thiocyanate,

Cyanides & Thiocyanate in

200 Soils

Free (or easy liberatable) Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Allkaline extraction followed by colorimetric
determination using Automated Flow Injection
Analyser.

2325 |Sulphide in Soils

Sulphide

Steam distillation with sulphuric acid / analysis
by ‘Aquakem 600’ Discrete Analyser, using
N,N—dimethyl-p-phenylenediamine.

2430 | Total Sulphate in soils

Total Sulphate

Acid digestion followed by determination of
sulphate in extract by ICP-OES.

2450 |Acid Soluble Metals in Soils

Metals, including: Arsenic; Barium; Beryllium;
Cadmium; Chromium; Cobalt; Copper; Lead;
Manganese; Mercury; Molybdenum; Nickel;
Selenium; Vanadium; Zinc

Acid digestion followed by determination of
metals in extract by ICP-MS.

2490 |Hexavalent Chromium in Soils

Chromium [VI]

Soil extracts are prepared by extracting dried
and ground soil samples into boiling water.
Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.

2610 |Loss on Ignition

loss on ignition (LOI)

Determination of the proportion by mass that is
lost from a soil by ignition at 550°C.

2625 |Total Organic Carbon in Soils

Total organic Carbon (TOC)

Determined by high temperature combustion
under oxygen, using an Eltra elemental
analyser.

Total Petroleum Hydrocarbons

2670 | -rpH) in Soils by GC-FID

TPH (C6-C40); optional carbon banding, e.g. 3-
band — GRO, DRO & LRO*TPH C8-C40

Dichloromethane extraction / GC-FID
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Test Methods

>C8- C10, >C10-C12, >C12-C16, >C16—-C21,
>C21- C35, >C35- C44

SOP Title Parameters included Method summary
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21- . .

2680 TPH A/A Split C35, >C35- C44Aromatics: >C5-C7, >C7-c8, |Dichioromethane extraction / GEXGC FID

detection

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-FID

2700

Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Benzo[b]Flucranthene; Benzo[ghi]Perylene;
Benzo[k]Fluoranthene; Chrysene;
Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Dichloromethane extraction / GC-FID (GC-FID
detection is non-selective and can be subject to
interference from co-eluting compounds)

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

2760

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics.(cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
(GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatile organic compounds.

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

2800

Acenaphthene*; Acenaphthylene; Anthracene®;
Benzo[a]Anthracene*; Benzo[a]Pyrene™;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ahjAnthracene; Fluoranthene®;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

2815

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

Organophosphorus (O-P)

“R20 Pesticides in Soils by GC-MS

Organophosphorus pesticide representative
suite including Parathion, Malathion etc, plus
client specific determinands

Dichloromethane extraction / GC-MS

Organochlorine (O-Cl)

2840 Pesticides in Soils by GC-MS

Organochlorine pesticide representative suite
including DDT and its metabolites, ‘drins’ and
HCH etc, plus client specific determinands

Dichloromethane extraction / GC-MS

2920 |Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

Characterisation of Waste

640 (Leaching C10)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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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
IS 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.com
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