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FOREWORD
The following conditions and notes on the geotecdinsite investigation procedures
should be read in conjunction with this report.

Standards

The ground investigation works for this project (Duaoghaire Harbour, Proposed
cruise Facility) have been carried out by IGSL@e@dance with Eurocode 7 - Part 2:
Ground Investigation & Testing (EN 1997-2:2007).isThas been used together with
complementary documents such as BS 5930:1999 +AQ:36d BS 1377 (Parts 1 to
9) and the following European Norms:

o EN 1997-2 Eurocode 7: 2007 — Geotechnical DesigRart 2: Ground
Investigation & Testing

0 EN ISO 22475-1:2006 Geotechnical Investigation &adnpling — Sampling
Methods & Groundwater Measurements

0 EN ISO 14688-1:2002 Geotechnical Investigation @esting — Identification
and Classification of Soil, Part 1: Identificatiand Description

0 EN ISO 14688-2:2004 Geotechnical Investigation &esting — ldentification
and Classification of Soil, Part 2: Classificati®nnciples

0 EN ISO 14689-1:2004 Geotechnical Investigation &asting - Identification
& Classification of Rock, Part 1: Identification Bescription

Reporting

This report has been prepared for Dun Laoghgaimddiae Company and Waterman
Moylan and the information should not be used withprior written permission of
either party. IGSL Ltd accepts no responsibilityliability for this document being
used other than for the purposes for which it wasnded. No responsibility can be
held by IGSL Ltd for ground conditions between exptory hole locations.

The engineering logs provide ground profiles andfigoration of strata relevant to
the investigation depths achieved and caution shbel taken when extrapolating
between exploratory points. No liability is accepter ground conditions extraneous
to the investigation points. Unless specificallgtet, no account has been taken of
possible subsidence due to mineral extraction,mgimiorks or karstification below or
close to the site.

Boring Procedures

Unless otherwise stated, ‘shell and auger' or cpbleussive boring technique has
been employed as defined by Section 6.3 of IS EQ P2475-1:2006. The boring

operations, sampling and in-situ testing compliéh whe recommendations of IS EN
1997-2:2007 and BS 1377:1990 and EN ISO 22476-3.20be shell and auger

boring technique allows for continuous samplingleyy and silt above the water table
and sand and gravel below the water table (Tablel8 EN 1SO 22475-1:2006).

It is highlighted that some disturbance and vasiadi is unavoidable in particular
ground (e.g. blowing sands, gravel / cobble dontigtacial deposits etc). Attention is
drawn to this condition, whenever it is suspecMthere cobbles and boulders are
recorded, no conclusion should be drawn concerttiegsize, presence, lithological
nature, or numbers per unit volume of ground.
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Rotary Drilling Procedures

Rotary drilling methods are used to recover vemgilg over-consolidated glacial till
and bedrock samples in line with Section 3.5 oEM 1997-2:2007 and IS EN ISO
22475-1. Open hole drilling methods (odex or symimpetre utilized to advance the
drillholes through granular dominant superficial pdsits, with coring in hard
(‘cemented’) fine grained or cohesive glacial dégsoand bedrock. In this particular
project, the key objective of the rotary coring @i®ns was to advance and sample
the high strength glacial till and underlying gtartvedrock.

In-Situ Testing

Standard penetration tests are conducted by IG&itlgtin accordance with Section
4.6 of IS EN 1997-2:2007. The SPT equipment (hamerergy test) has been
calibrated in accordance with EN ISO 22476-3:2008 #¢he Energy Ratio (Eis
defined as the ratio of the actual energy.E(measured energy during calibration)
delivered to the drive weight assembly into thevelrrod below the anvil, to the
theoretical energy (ko) as calculated from the drive weight assembly. fieasured
number of blows (N) reported on the engineeringlage uncorrected. In sands, the
energy losses due to rod length and the effech@foverburden pressure should be
taken into account (see IS EN ISO 22476-3:2005).

Groundwater

The depth of entry of any influx of groundwaterrecorded during the course of
boring or drilling operations. However, the normmate of boring does not usually
permit the recording of an equilibrium level foryamne water strike. Where possible
drilling is suspended for a period of twenty mirsute monitor the subsequent rise in
water level. Groundwater conditions observed in twings or pits are those
appertaining to the period of investigation. It slio be noted however, that
groundwater levels are subject to diurnal, seasandl climatic variations and can
also be affected by drainage conditions, tidalateons etc.

Soil Sampling

Three categories of sampling methods are outlim&N 1SO 22475-1:2006. The
categories are referenced A, B and C for any ggr@oind conditions and are shown
in Tables 1 and 2 of EN ISO 22475-1:2006. Referestwaild be made to EN 1997-
2:2002 for guidelines on sample class and quabtystrength and compressibility
testing. Samples of quality classes 1 or 2 can baelybtained by using Category A
sampling methods.

Where appropriate Class 1 thin wall undisturbecetsamples (UT100) are obtained
in fine grained soils and strictly meet the requiemts of EN 1997-2:2002 and EN
ISO 22475-1:2006. Soil samples for laboratory tasésdivided into five classes with
respect to the soil properties that are assumedntain unchanged during sampling,
handling transport and storage. The minimum sanoplality required for testing
purposes to Eurocode 7 compatibility (EN 1997-22)08 shown in Table A.
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Table A — Details of Sample Quality Requirements

EN 1997 Clause Test Minimum Sample Quality
Class
5.5.3 Water Content 3
5.5.4 Bulk Density 2
55.5 Particle Density N/S
5.5.6 Particle Size Analysis N/S
5.5.7 Consistency Limits 4
5.5.8 Density Index N/S
5.5.9 Soil Dispersivity N/S
5.5.10 Frost Susceptibility N/S
5.6.2 Organic Content 4
5.6.3 Carbonate Content 3
5.6.4 Sulphate Content 3
5.6.5 pH 3
5.6.6 Chloride Content 3
5.7 Strength Index 1
5.8 Strength Tests 1
5.9 Compressibility Tests 1
5.10 Compaction Tests N/S
5.11 Permeability 2

N/S — not stated. Presume a representsaivple of appropriate size.

Samples recovered from trial pits or trenches ntleetrequirements of IS EN ISO
22475-1. 1t is highlighted that unforeseen circlanses such as variations in
geological strata may lead to lower quality sangidesses being obtained.

Engineering Logging

Soil and rock identification is based on the exaton of the samples recovered and
conforms with IS EN ISO 14688-1:2002 and IS EN 13@689-1:2004. Rock
weathering classification conforms to IS EN 1SO 894.:2003 while discontinuities
(bedding planes, joints, cleavages, faults etcrkassified in accordance with 4.3.3 of
IS EN ISO 14689-1:2003. Rock mechanical indicesRTSCR, RQD) are defined in
accordance with IS EN I1SO 22475-1:2006.

Retention of Samples

After satisfactory completion of all the scheduladoratory tests on any sample, the
remaining material will be discarded. Unless a qubrof retention of samples is
agreed, it is company policy to discard soil samplee month after submission of our
final report.
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INTRODUCTION

At the instruction of Waterman Moylan Consultingdireers, IGSL has undertaken a
programme of marine geotechnical site investigatimrks for a proposed cruise
facility at Dun Laoghaire Harbour. It is understotitht the scheme will involve
construction of a new berthing facility, terminaliloling and dredging works (i.e. to -
10.5m chart datum) to accommodate docking of langese ships. The proposed
development is to be located between the Stenaf&Si8y, western breakwater and
eastern marina breakwater (refer to Figure 1).

Figure 1 — Site Location Plan
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The geotechnical investigations were supervise@yGSL geotechnical engineer.
The fieldworks included a combination of shallowdadeep boreholes (cable
percussive and rotary drilling methods) which weredertaken from a spud-leg
pontoon. The spud leg was positioned by a tug bsiag GPS systems. The boreholes
at the berthing facility area extended to depth2#0m (-26.47m CD) to 26.50m (-
34.05m CD) while the boreholes for the turning aard dredging works extended to -
14.56m CD.

The field investigations were executed in accordanith BS 5930, Code of Practice
for Site Investigations (1999+A2:2010) and EN 129Furocode 7 Part 2 Ground
Investigation & Testing. Laboratory testing wasreat out on a range of bulk

disturbed samples, undisturbed samples (U100 &mjsand rotary core samples as
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agreed with Waterman Moylan. Environmental labaratesting was conducted by
NLS on sediment samples.

This report presents the factual geotechnical datguired from the 2014
investigations. Reference should be made to thé 293 report (Project No. 2210)
which provides details of extensive exploratory kgocarried out at the main harbour
and Coal Quay. A separate geotechnical interpvetaéiport (GIR) has been prepared
by IGSL and this provides an evaluation of the gbweonditions and geotechnical
characteristics of the superficial deposits andrdad in relation to the proposed
scheme.

Attention is drawn to engineering soil descripti¢as set out in the Foreword), which
advises that soil descriptions presented on theneagng logs should be read in
conjunction with the Atterberg Limits (Liquid & Fd&c Limits) and particle size
gradings. The fine-grained soils encountered duttiegnvestigation generally behave
as a clay (plotting above the A-Line on the CasadgaChart), however low plasticity
silt dominant fines can also be present. It is sellithat reference should be made to
papers published by Farrell et‘alLong & Menkiti ® and Skipper et a for details on
the engineering properties and characteristicsulflid Boulder Clay.
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. CONTRACT OUTLINE & OBJECTIVES
The contract for this project was separated int ‘tmork items’ as outlined below:

Item 1: 3 No. deep cable percussion boreholes (‘shellu§ea) with rotary core
follow-on in the vicinity of the proposed berthiagea

Item 2: 9 No. shallow cable percussion boreholes exterfitecbelow dredge depth
(i.e. dredge depth of 10.5m chart datum)

The primary objectives of the works were as follows

Determine the composition, consistency and strehgttifness of the superficial
soils

Establish the rockhead elevation, weathering prpfiiscontinuity characteristics
and strength of the bedrock

Recover samples for geotechnical and environmelathbratory testing in
accordance with the requirements of the EmployRepresentative

Assess the ground conditions and develop geotezhpécameters for design

Evaluate the environmental characteristics of tippen soils with regard to
dredging and disposal

The locations of the investigatory boreholes ardased in Appendix 6 and outlined
in Figure 2. The cable percussion boreholes (BH'® & 3) are shown in yellow

and the rotary drillholes (RC 1, 2 & 3) are dendtedreen

Figure 2 — Investigation Locations (2014)

10
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. FIELDWORKS

3.1 General
The marine geotechnical investigations were caroedduring the period May and
June 2014 and comprised the following:

o Cable percussion boreholes (3 No.)

0 Rotary core drillholes (3 No.)

0 Associated sampling & in-situ testing

0 Setting out & surveying

A spud-leg pontoon was used and equipped with ad®a&000 cable percussion
boring rig and Casagrande top drive rotary rigil{astrated in Figure 3). A moonpool

was centerally located within the pontoon to faaik lowering of the steel casing into
the seabed.

Figure 3 - Spud-leg Pontoon Arrangement

Once the location of the borehole was set out arsitipned, boring then commenced
with conventional cable tool equipment and advanoetl refusal occurred. The
Casagrande rig was moved over the moonpool andyrdtdling commenced (odex)
under the direction of IGSL’s site based geoteddrengineer. The odex drilling was
followed by coring in high strength ‘cemented’ gldill and in the case of RC 1
advanced into granite bedrock. As noted previouslig, boreholes at the berthing

11
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facility area extended to depths of 22.40m (-26.8ZD) to 26.50m (-34.45m CD)
while the boreholes for the dredging works ternedaat elevations of -13.08 to -
14.96m CD.

3.2 Cable Percussion Borehole

The cable percussion boreholes (200mm diamete® wank using a Dando 3000 rig
and employed conventional cable tool boring methasloutlined in the Foreword.
Representative bulk disturbed samples were takap@bximately 1.00m intervals or
change of stratum and double sealed in polyethews.bTub samples were also
recovered between each bulk sample. UT100 andrpsamples were attempted in
the upper estuarine soils and recovery was moderafeod.

Standard Penetration Tests (SPT's) were performetie boreholes in accordance
with Section 3.3, Part 9 of BS 1377 (1990). Th& $&keasures the number of blows
required by a 63 kg hammer falling through a dreght of 760mm to drive a cone or
a split spoon a distance of 300mm through the d@iior to the commencement of the
test, the cone or split spoon is driven an iniistance of 150mm into the soil and the
number of blows for this penetration depth are réed as the “seating blows”. The
subsequent blowcounts for each 75mm increment (890raf penetration are
recorded and summated to give the ‘N-Value’ as ntepoon the borehole log. The
seating and test blow counts are reported in btackdéth the N-Value recorded
accordingly (e.g. BH 1 at 2m where N=6 (1 0, 12,12).

It is highlighted that persistent chiselling (ir@rd strata boring) was necessary in the
boreholes to advance through the very heavily cessolidated glacial tillwhich
incorporates lenses of dense to very dense grasailst Details of the soils (strata)
encountered, SPT N-Values, samples recovered andlleig durations (hard strata
boring) are presented on the boring records in Agpel.

3.3 Rotary Core Drillholes

Rotary drilling was carried out using up a track&bagrande Rotary Rig. The drilling
unit employed conventional coring techniques armtipced 80mm diameter (P size)
core samples. Air mist flush was used to promotepda recovery in the glacial till. It
is noted that Standard Penetration Tests werepaisormed in the drillholes.

The core samples were placed in 3m capacity tirobres and transported to IGSL’s
laboratory in Naas for logging by a senior engimeggeologist. Photographs of the
cores were undertaken with a digital camera poologging and subsequent sample
selection for laboratory testing. These photograpkresented in Appendix 2.

The core log records include engineering geologieaicriptions of the cores, details
of discontinuities and mechanical indices (TCR, S8 RQD's) for each core run.
It is noted that SCR and RQD values were not measan the glacial till / boulder
clay cores, as these are not relevant for suparfideposits. SPT N-Values and
comments on casing details are also included onrotery records. The rotary
drillhole records are presented in Appendix 2 asf@rence should be made to the
Foreword which provides details on the logginghef tores.

3.4 Environmental Sampling

Environmental samples were extracted from undistinppen tube piston samples as
recovered in the boreholes. Extracted soils weezga in the appropriate vessels
(plastic tubs, amber glass jars and glass vialsgiwkvere then placed in cooled

12
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storage containers. A Chain of Custody form was pleted for each batch of
samples, listing the sample numbers, depths, typesssels and the precise date and
time of sampling. This was then signed by the sargptngineer and placed in the
storage containers for dispatch to the environniéaiv@ratory.

The containers and relevant Chains of Custody waresported by courier within 24
hours of sampling to the environmental laboratampere they were placed in an
appropriate sample storage facility. Analyses weaneertaken in accordance with
laboratory test schedules provided by IGSL.

3.5 Setting Out & Surveying

For the purpose of this contract, the explorataryations were surveyed to Irish
National Grid with the ordnance datum referenceCimrt Datum (CD). IGSL
surveyed all exploratory locations to Irish GriddaMalin Head Datum. At the
Employer’'s Representative request, IGSL correlaiéground level to Chart Datum
using guidelines from Ordnance Survey Ireland (OSThe conversion is set out
below:

Chart Datum = (Ordnance Datum-Poolbeg) - ( 0.2)
and/ or
Chart Datum = (Ordnance Datum- Malin Head) +(2.51)

Setting out and surveying was undertaken by an I&8lineer and the ground levels
(m CD) and co-ordinates are shown on the engingddgs. The co-ordinates and
elevations are presented on the field records atid ag-built drawings presented in
Appendix 5.

13
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LABORATORY ANALYSIS

Laboratory analysis was performed on a selectiosodfand core samples to validate
consistency and establish strength and chemicalactaistics. Environmental

analysis was also conducted on sediment sampleagsify and assess suitability for
disposal. The laboratory test results are preseimed\ppendices 3, 4 and 5

respectively.

The geotechnical testing was carried out in accurdavith BS1377; British Standard
Methods of Test for Soils for Civil Engineering Pases; British Standards
Institute:1990 and ISRM unless otherwise statece fidlowing suites of tests were
undertaken for this project:

Moisture Content
The moisture contents of representative disturlmdptes (sealed bags, tubs) were
carried out in accordance with BS1377 Part 2:1990.

Atterberg Limits

The liquid limits were determined using the conethod as described in BS 1377
Pt.2:1990. In the majority of cases, the specimérsliquid and plastic limit
determination were obtained at their natural shgteemoval of particles greater than
425 pm. This is the definitive method, as stated81377: Part 2: 1990, Clause 4.
Where this was considered impractical, specimense vear-dried and sieved, as
recommended in BS 1377.

While BS 1377 suggests that the results shouldudeclthe percentage of material
passing the 425 micron sieve, this information lbarmisleading in the case of coarse
soils such as the glacial till encountered on #iis. In the laboratory the percentage
can only be related to the sample presented foinges/hile the actual soil stratum
may contain coarse gravel and cobbles which woatdhacessarily be contained in the
sample. Inclusion of coarse soil in a small sarmgeald also distort the proportions.

Particle Size Distributions

Particle size distribution tests were carried @auBS1377: Part 2: 1990, method 9.2
(Wet sieving). Hydrometer tests to BS1377: Pat380, Method 9.5 were conducted
on some samples to establish the percentage ahsiltlay present.

To obtain particle size distributions, wet sievimgethods were used, as specified.
Large cobble and boulder size material was excludea all tests while, in some
instances the maximum patrticle size was furtheitdichto take into account the mass
of the sample. BS 1377 suggests that, for specinvéhdess than 10% retained on the
20mm sieve a sample mass of 2.5 kg should be Udes.compares with a sample
mass of 17 kg for specimens with less than 10%netaon the 37.5mm sieve. This is
of particular importance for borehole samples iarse soils.

Shear Box

Shear box tests were undertaken on samples tawatethe angle of internal shearing
resistance, which is of importance in assessing @adle of repose in slopes. The shear
box tests were carried out by UK laboratory, Gete &nd Testing Services Limited
(GSTL) in accordance with BS1377: Part 7.4.5: 1990.

14
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Triaxial Compression

Unconsolidated undrained triaxial tests were cotetbon Piston and UT100 samples.
The purpose of this was to determine undrainedrssteangth of the fine grained or
cohesive soils. Single stage tests were carriecoout00 mm diameter specimens in
accordance with BS1377: Part 7:1990 (Clause 8)ulReare reported as undrained
shear strength (Cu) and the strain at failure.

Sulphate, pH & Chloride

Determination of pH values, sulphate content andoi@te content of soil were
conducted by a nominated accredited environmeatairatory (Jones Environmental
Laboratory) and results are presented in Appendix 3

Point Load Strength Index

The Point Load Index Test provides an assessmestrerigth cores or lump samples
and unlike the Uniaxial Compression test (UCS) dusgequire careful preparation of

intact lengths of core. The test specimen is cosga@ between two cones loaded from
a hydraulic hand pump. The core fails due to timsite forces over the diametral area
between the points. The strength at failure is esged as the point load index Is.

For purposes of comparison, the Is values are ciealeo give the equivalent strength
for a 50 mm diameter specimen. Recommended cavrefactors vary between 18 and
24 to estimate the dgvalue. For this project, a conversion factor ofwzs applied for
the granite bedrock and a factor of 15 for the weepk mudstone/boulder clay.

Marine Sediment Testing

Specialist Marine Sediment Suites were conductedyaccredited environmental
laboratory (National Laboratory Services, NLS)) aesults are presented in Appendix
5.

15
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Appendix 1

Cable Percussion Borehole Records
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Appendix 2

Rotary Core Drillhole Records
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Appendix 3

Laboratory Test Records (Soils)
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SOILS

Please note we are only MCERTS accredited for sand, loam and clay and any other matrix is outside our scope of accreditation.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary. If we are instructed to keep samples, a
storage charge of £1 (1.5 Euros) per sample per month will be applied until we are asked to dispose of them.

If you have not already done so, please send us a purchase order if this is required by your company.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

WATERS

Please note we are not a Drinking Water Inspectorate (DWI) Approved Laboratory . It is important that detection limits are carefully considered
when requesting water analysis.

UKAS accreditation applies to surface water and groundwater and one other matrix which is analysis specific, any other liquids are outside our
scope of accreditation

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

DEVIATING SAMPLES

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable
containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and
any test results that may be compromised highlighted on your deviating samples report.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.
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Laboratory

Repo

Client's Reference:

I

GEO Site & Testing Services Ltd

Contract Number:; 23773

17585 PO 4256

Report Date: 08-07-2014

Client |rish Geotechnical Services Limited

Contract Title:
For the attention of:

Date Received:
Date Commenced:
Date Completed:

Test Description

M7 Business Park
Naas

Co. Kildare
Ireland

Dunlaoghaire Harbour
Hugh Byrne

03-07-2014
03-07-2014
08-07-2014

Immediate Shear Strength - set of 3 60 x 60 mm Shear Box Spec
suitable for free draining material only)

- @ Non Accredited Test

Notes: Observations and Interpretations are outside the UKA S Accreditation
* - denotes test included in laboratory scope of accredita tion
# - denotes test carried out by approved contractor
@ - denotes non accredited tests

Qty

imens by Direct Shearing (note 1

This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be reproduced in full, without the prior written approval of the laboratory.

Approved Signatories:

Alex Wynn (Associate Director) - Benjamin Sharp (Contracts Manager) - D V Edwards (Managing Director)
Emma Williams (Office Manager) - Paul Evans (Quality/Technical Manager)

GEO Site & Testing Services Ltd

Unit 4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN

Tel: 01554 784040 Fax: 01554 784041

info@geo.uk.com geo.uk.com



Test Report: Quick Shearbox Test
BS1377:Part 7:4.5 :1990

Borehole/Sample Number: A14/2005 Depth (m): 4.00m
Sample Type: Remoulded material above 2.50mm removed
Particle Density - Mg/m3: 2.65 (Assumed)
Specimen Tested: Submerged
Sample Description:
Grey SAND (fine-medium) contains shell fragments
STAGE 1 2 3
Initial Conditions
Height - mm: 24.66 24.66 24.66
Length - mm: 60.21 60.21 60.21
Moisture Content - %: 22 22 22
Bulk Density - Mg/m3: 1.78 1.79 1.80
Dry Density - Mg/m3: 1.46 1.47 1.48
Voids Ratio: 0.8093 0.8069 0.7909
Normal Pressure- kPa 25 75 150
Consolidation
Consolidated Height - mm: 24.66 24.22 23.77
Shear
Rate of Strain (mm/min) 1.250 1.250 1.250
Strain at peak shear stress (mm) 11.49 11.50 11.51
Peak shear Stress - kPa: 16 47 95
PEAK
Angle of Shearing Resistance:(8) 32.0
Effective Cohesion - kPa: 0
FAILURE CONDITIONS
120
100
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G
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0 T T T T T T T
0 20 40 60 80 100 120 140 160 180
Normal Stress -( kPa).
® Peak shear Stress - kPa: —Best Fit Line
08/07/14
Checked Page 1 by: Date
08/07/14
Approved Page 1 by: Date

Dunlaoghaire Harbour

1ofl

Contract No.:
23773

Client Ref Number:
4256

030704 QSHEARBOX




Laboratory
Report

GEO Site & Testing Services Ltd

Contract Number: 24083

Client's Reference: 17585 PO 4256 Report Date: 29-08-2014

Client [rish Geotechnical Services Limited
M7 Business Park
Naas
Co. Kildare
Ireland

Contract Title: Dunlaoghaire Harbour
For the attention of: Hugh Byrne

Date Received: 30-07-2014
Date Commenced: 30-07-2014
Date Completed: 29-08-2014

Test Description Qty

Consolidated Drained Peak Shear Strength - set of 3-60 x 60 mm Shear Box Specimens by Direct 1
Shearing (3 days)
1377 : 1990 Part 7 :4 - * UKAS

Notes: Observations and Interpretations are outside the UKA S Accreditation

* - denotes test included in laboratory scope of accredita tion

# - denotes test carried out by approved contractor

@ - denotes non accredited tests
This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the material supplied to the laboratory. This certificate shall not be reproduced in full, without the prior written approval of the laboratory.
Approved Signatories:
Alex Wynn (Associate Director) - Benjamin Sharp (Contracts Manager) - D V Edwards (Managing Director)
Emma Williams (Office Manager) - Paul Evans (Quality/Technical Manager)

GEO Site & Testing Services Ltd
Unit 4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@geo.uk.com geo.uk.com



Shear Stress - (kPa).

Test Report: CONSOLIDATED DRAINED SHEARBOX TEST.

BS1377:Part 7:4.5 :1990.

Borehole/Sample Number: BH10D Depth (m): 2.00-3.00m
Sample Type: Remoulded (Light Tamping) Material above 2mm removed.
Particle Density - Mg/m3: 2.65 (Assumed)
Specimen Tested: Submerged
Sample Description:
Dark grey slightly gravelly (fine rounded) SAND (fi ne-coarse) (contains shell fragments)
STAGE 1 2
Initial Conditions
Height - mm: 24.66 24.66 24.66
Length - mm: 60.21 60.21 60.21
Moisture Content - %: 18 18 18
Bulk Density - Mg/m3: 1.84 1.83 1.82
Dry Density - Mg/m3: 1.57 1.56 1.55
Voids Ratio: 0.6932 0.7028 0.7101
Normal Pressure- kPa 25 50 100
Consolidation
Consolidated Height - mm: 24.45 24.30 24.15
Shear
Rate of Strain (mm/min) 0.010 0.010 0.010
Strain at peak shear stress (mm) 10.49 10.33 10.16
Peak shear Stress - kPa: 14 29 55
PEAK
Angle of Shearing Resistance:(8) 29.0
Effective Cohesion - kPa: 0
FAILURE CONDITIONS

80

60 A

40 A

20 A

0 T T T T T
0 20 40 60 80 100 120
Normal Stress -( kPa).
@ Peak shear Stress - kPa: — Best Fit Line
29/08/14 29/08/14
Checked Pages 1-4 by: Date: Approved Pages 1-4 by: Date

Contract No.:
24083

Dunlaoghare Harbour Client Ref Number:

4256.00

lof4 010704 MS CON DRAINED



Test Report: CONSOLIDATED DRAINED SHEARBOX TEST.
BS1377:Part 7:4.5 :1990.

Borehole/Sample Number: BH10D Depth (m): 2.00-3.00m

SHEARING STAGE 1.
16.00

14.00 ~
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10.00
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6.00 -+
4.00 -
2.00

0.00 T T T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00

Horizontal Displacement - mm.

Shear Stress - kPa.

SHEARING STAGE 2.
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Horizontal Displacement - mm.

Contract No.:
24083

Dunlaoghare Harbour Client Ref Number:

4256.00
Figure.
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Test Report: CONSOLIDATED DRAINED SHEARBOX TEST.

BS1377:Part 7:4.5 :1990.

Borehole/Sample Number:

BH10D Depth (m):

2.00-3.00m

Actual Vertical Displacement - mm.
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Dunlaoghare Harbour
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Test Report: CONSOLIDATED DRAINED SHEARBOX TEST.
BS1377:Part 7:4.5 :1990.

Borehole/Sample Number: BH10D Depth (m): 2.00-3.00m

CONSOLIDATION STAGE 1.
24.70 -

24.65 ~
24.60 -

2455 -
24.50 \\
24.45 - N ——

24.40 1 1 1 1 1 1 |
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Root Time - mins.

Contract No.:
24083

Dunlaoghare Harbour Client Ref Number:
4256.00
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Dun Laoghaire Harbour — Proposed Cruise Facility Geotechnical Site Inigesion Report

Appendix 4

Laboratory Test Records (Rock)
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Dun Laoghaire Harbour — Proposed Cruise Facility Geotechnical Site Inigesion Report

Appendix 5

Laboratory Test Records (Environmental)
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DY AH> 'SP 7$#$2"28="A")%5'e& N$I"=>4& >B\MB N$2" NIH /-9
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LD?'A'Y$&34+/['8+['C,C['CC/['CO/['C8O0['C/,» £.0,,,.1, :B\MB & N$2" NIH -9
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G%362'H6[":%37&6$2'ATC,,,;67%$2="A'hk, #@6i ddoc g & < NS$2" 1z 'Co-d
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G%362'H6j":%378&6$2'A'++9,,'&$'0C8, ;6 7'A'h*908'&$*80 H@Gi g & < N$2" V4 'Co-d
G%362'H6[":%37&6$2'A'+,,'&$'9,,,;67' A'h*CO8'&$*+0 #@60,.C. g & < N$2" V4 'Co-d
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G%362'H6j":%37&6%2'A'0CO0'&$'990+":67%$2="A'h8'8&$'9DD'#@ 6i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'089'&$'8,,:67%$2="A'hCO8'&$'C'#@B+8 g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'990+'&$'-+08';67%$2="A'h908'&$Q /AR 6i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6%$2'A'808+'&$'.0/C":67%$2='A'h.08'&$". 3@ g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'8,,'8$'".,.:67%$2="A'hC'&$',08'#@6jO,-d0 g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A'-+08'8&$'//09';67%$2="A'h9'&$'00 SGTB] g & < JF1H 1z 'CO0.,
G%362'H6j":%378&6$2'A'.0/C'&$'CCOC';67%$2="A'h.'&$-0O8B@ 6i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'.,.'&$'C,,,;67%%$2="A'h,08'&$', #@6]O,, g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'/09'&$'C+8'";,67%$2="A'h008'&$'0'HBDD g & < JF1H 1z 'CO0.,
a5<%$73%Q$2="A'Y$&34'A")%5'e&'3='ZM$P6=M 080d :B\MB <=<A  JF1H 1z "9+
K"%7>%5'A")%5'e& ,0,C,8 :B\MB <=<<B  JF1H 1z 'C, 1+
14>:626>;['a:)6B"=&'A")%5'e& 00/,, :B\MB & C< JF1H 1z ‘8-
1%="267['a:)6B"=&'A")%5'e& 10/, :B\MB <=B JF1H 1z '09C
D3<;6>;['a;')6B"=&'A")%5'e& ,0C-/ :B\MB <=<@ JF1H 1z '09C
D@%$;6>;['a:')6B"=&'A)%5'e& --09 :B\MB A JF1H 1z '09C
D$##'%['a:)6B"=&'A)%5'e& C/09 :B\MB <=> JF1H 1z '09C
I"3<['a:")6B"=&'A")%5'e& CCcos8 :B\MB <=B JF1H 1z '09C
16&@6>;['a:")6B"=&'A")%5'e& 080C :B\MB <=@ JF1H 1z '09C
N67M"4['a:')6B"=&'A")%5'e& ++0O+ :B\MB <=D JF1H 1z '09C
m627'A'a;')6B"=&'A")%5'e& 980, :B\MB <=<C  JF1H 1z '09C
14<%62'A")%5'e& f,08 >B\MB <=C JF1H 1z o+
NZ*##A)%5'e& f,0C >B\MB <=@ JF1H V4 o+
)Y *$#A)%5'e& f,0C >B\MB <=@ JF1H 1z o+
VY ## A)%5'e& f,0C >B\MB <=@  JF1H 1z 4+
)6"4<%62'A’)%5'e& f,08 >B\MB <=C JF1H 1z -+
Z2<%62'A")%5'e& f,08 >B\MB <=C JF1H 1z -+
aDa*34#@3'A")%5'e& f,0C >B\MB <=@  JF1H 1z -+
aDa*Q"&3'A)%5'e& f,OC >B\MB <=@ JF1H 1z -+
aDa"*<"4&3'A")%5'e& f,0C >B\MB <=@ JF1H 1z -+
aDa*B3;;3'A")%5'e&'A*'h162<32" f,0C >B\MB <=@ JF1H 1z -+
a"W37@4%$%3$Q"2j"2"A"%5'e& f,0C >B\MB <=@ JF1H 1z -+
a"W37@4$%$Q>&3<6"2"A")%5'e& f,0C >B\MB <= JF1H 1z o+
(=$<%62'A)%5'e& f,08 >B\MB <=C JF1H V4 o+
Y)Z'*F## A" %5'e& f,0C >B\MB <= JF1H 1z o+
17"23#@&@"2"A)%5'e& fC >B\MB @ JF1H 1z 'C,8C
17"23#@&@54"2"A)%5'e& fC >B\MB @ N$2" 1z 'C,8C
128@%37"2"A)%5'e& CO+. >B\MB @ JF1H 1z C,8C
2"2i$]3"328@%37"2""A)%5'e& 0099 >B\MB @ JF1H 1z C,8C
2"2i$]3"#5%" 2" A)%5'e& +0d9 >B\MB @ JF1H 1z C,8C
2"2i$]Q"P4>$%328@"2""A")%5'e& 9000 >B\MB @ JF1H 1z C,8C
2"2i$|B@6"M"%54"2" A" %5'e& 00.0 >B\MB @ JF1H 1z C,8C
2"2i$IM P4>$%328@"2""A)%5'e& co., >B\MB @ JF1H 1z C,8C
D@%5="2"A")%5'e& 90-9 >B\MB A JF1H 1z 'C,8C
)6Q"2i$]3@"32& @%37"2""A")%5'e& fC >B\MB @ JF1H 1z 'C,8C
4>$%328@"2"A")%5'e& 80.C >B\MB @ JF1H 1z 'C,8C
4>$%"2"AY%5'e& f8 >B\MB c JF1H 1z 'C,8C
(2<"2$]C[+[0*7[< #5%"2""A")%5'e& Cco/8 >B\MB @ JF1H 1z 'C,8C

NIH'I"<=" NIH'N$&&62B@3; NIH'H&3%7%$==

U45;#63'a$>=" K"3<$R'I32" H&3#43M"K$>2&

G"4<"%<"132" N$&&62B@3; H&3%7%$==

G"4<"%<'1$3< NG+'0aN ZW"&" %"

I"<="[HC+")) z-')

L3B™C8'$P'09
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I"HSY68 () 5"+, --./-*'0 60

237 @'<"=T%6#&6$2A")>243$B@36%" I"#$%&"<'$2A'
++*1>B*+,CY’

N3#@&@34"2"A)%5'e& f8 >B\MB c JF1H V4 'C,8C
L@"2328@%"2"A)%5'e& /0-9 >B\MB c JF1H 1z 'C,8C
L59%"2"A')%5'e& -09+ >B\MB @ JF1H V4 'C,8C
LD?"™* +/'A')%5'e& foC >B\MB <=@  JF1H 1z /8
LD?* 8+'A")%5'e& foC >B\MB <=@  JF1H V4 /8
LD?*C,C'A)%5'e& foC >B\MB <=@  JF1H V4 /8
LD?*CC/'A)%5'e& foC >B\MB <=@  JF1H 1z "8
LD?*CO/'A')%5'e& foC >B\MB <=@  JF1H V4 /8
LD?*C80'A")%5'e& foC >B\MB <=@  JFIH V4 /8
LD?'*C/,'A)%5'e& foC >B\MB <=@  JF1H V4 /8
)6Q>&54'Y62'A")%5'e&'3="D3&6$2 f9 >B\MB A JF1H 1z d.
ZI1Zn1YZ)IKIN'A)%5'R"6B@&'7347>4386%2
Y9%6Q>&54'Y62'A)%5'e&'3="D3&6%$2 f9 >B\MB A JF1H 1z d.
ZI1Zn1YZ)IKIN'A)%5'R"6B@&'7347>4386%2
)%5'H$46<="_'0,0D .80d g <=C  N$2" 1z ‘cCo,
)%5'H$46<="_'C,80D /do- g <=C  JF1H V4 ‘dcc
I$=="$2'(B26&6$2'_'8,,0D 00,- g <=C  JF1H 1z ‘dcc
177%"<683&6$2'1=="==;"28& + N$O N$2" V4 'd+9
H3:#4"L%"#3%3&6$2 I"#$%8&, Y"W& Ng$2" V4 'd+9

Y @"'=3;#4"3##"3%"<'&$'Q"'<3%M*B%"5'7435*="<6;"2&0

0/9099B'$P'&@"'=3;#4"R3='83M"2'P$%'<%562B'3&f0,<"BD'lR@E @000, B'$P'<%6"<'=3;#4"|R"6B@&="
6274><"8%35'R"6B@&"O

Y@"'=3;#4"R3="7%>=@"<'>=62B'3b3R'7%>=@" %0’

Y@"=3#4"R3='8@"2'=6"V"<'>2864'6& #3=="<8@%$>B@'3"+;;'=6"V"O
Y@"'=3;#4"R3="%"7"6V"<'>2#%"="%V"<O

144'#3%3;"&"%="3%"'<"&"%;62"<'$2'&@"'36%*<%6"<']f0,<"BD# M REB28. @ $=""%"X>6%62B'3'R"&'=3;#4™
P%37&6$2'R@"%"'3='%"7"6V"<'|R"&\'=3;#4"R3=">="<0

)%5'e"6B@&T)eN%"=>4&="3%" %" "#$%&"<'3='<"&"%;62"<'3&'f0,<"BDO

NIH™<=" NIH'N$&8&62B@3; NIH'H&3%7%$==
U45;#63'a$>=" K'3<$R'132" H&3#43M"K$>28.
G"4<"%<'132" N$&&62B@3; H&3%7%$==
G"4<"%<1$3< NG+0aN ZW%"
I"<="THC+-)) z-r)

L3B™C-'$P'09



12345&6734'"#$%&
162341 HU& ' 1;"2<"<F (==>"0
I"H$Y6&()'*"+, /-0 8
?23&7@'<"=7%6#&6$2A")>243$B@36%"

"#$%&"<'$2A"
++*1>B*+,C9'

D46"2&A (GHI'&< | 06%h"7&A" K3%62"H"<6;"2&
C>$&™)"=T%6#&6$2AK3%62""H"<6;"2&
$4<"%'N$SA |, +/Cd80+ H3;#4"<'$2A" +9*S>2*C9' 'COA,,
D$;;"2&=A ?a9*'00,,*90,,;
c>$&"NSA 'CCH/, ""K3&%6WAH"<6;"2&
4.+5,( O, L) 94" 67 41183  I'#$%&$().123(
D3%Q$23&"3="D'A")%5'e& f,0d., g & Ng$2" NIH /-9
DY AH>;'$P'7$:#$2"28="A")%5'e& N$I"=>4& >B\MB Ng$2" NIH /-9
K$6=8>%"D$2&"2&[ 16%'<%6"<'C,8'D +80C g & N$2" NIH /-9
L1a'A'Y$&34'A)%5'e& A*hL$A52>74"3%'1%$;3&67'a5<%! f,0C,d :B\MB & Ng$2" NIH -9
LD?'A'Y$&34]+/['8+['C,C['CC/['CO/['C8O['C/,» £.0,,,.1, :B\MB & N$2" NIH -9
D3%Q$2'A)%5'e& Coo. g & <=>  JF1H V4 '9,9
D3%Q$2['U%B3267'A’)%5'e&'3="D f,09 g & <=>  JF1H V4 '9,9
G%362'H6j™:%378&6$2'AC,,,;67%$2="A'hk, #@6i ddo9 g & < NS$2" 1z 'Co-d
G%362'H6j™:%378&6$2'AK-0,,,:67%$2="A'hf*-O, #@6i 0, g & < N$2" 1z 'co-d
G%362'H6j™:%378&6$2'A'C,,, ' &$'C9,,;67'A'h, &$*,08#@6i ,0CS. g & < Ng2" V4 'co-d
GY%362'H6j":%37&6$2'A'CC+, '&$'C-,,,;67'Ah*008'&$*90 #@6i g & < Ng$2" V4 'Co-d
GY%362'H6j":%37&6$2'A'CY, '&$'+,,,:67'A'h*,08'&$*CO,#@EDCd- g & < Ng$2" 1z 'Co-d
G%362'H6j":%37&6$2'A'C-,,,'&$'++9,, ;6 T'A'h*90, &$*908H @] g & < Ng$2" 1z 'Co-d
GY%362'H6j":%37&6$2'A+,,, &'+, 67’ A'h*CO,' &$*CO8#@RDCO, g & < Ng$2" V4 'Co-d
G%362'H6j":%378&6$2'A'++9,,'&$'0C8, ;6 7'A'h*908'&$*80 H@Gi g & < N$2" V4 'Co-d
G%362'H6j":%378&6$2'A'+,,&$'9,,, ;6 7' Ah*CO8'€$*+0 #@60C,0 g & < N$2" V4 'Co-d
G%362'H6j":%378&6$2'A'0C8,,'&$'98,,,,67'A'h*80, &$*80BH@fi g & < NS$2" 1z 'Co-d
G%362'H6j":%378&6$2'A'0,,,'&$'8-,,;67'AN*+0,'&$*+08#@ED,98. g & < N$2" V4 'co-d
G%362'H6j":%378&6$2'A'98,,'&$"-0,,,;67'Ah*808'&$*-0 #@6),, g & < NS$2" V4 'Co-d
G%362'H6j":%378&6$2'A'8-, '&$1,,, ;67 A'h*+08'€$*00 #@6i0,,.dC g & < NS$2" V4 'Co-d
G%362'H6j":%37&6$2'Al,,,'&$'CC+, ;6 7'A'h*00,'&$*008#@B), g & < NS$2" 1z 'co-d
L3%&674" HE" I"#$%& I"#$%8, Y"W& & Ng$2" 1z  'co-d
Y@"=3:#4"R3="3'=46B@&45'B%3V"445":><<5'=32<0'Y @""2& 6% R3E-BL345="<O
13R")3&3'1"#$%& I"H$%68&, Y"W& & < Ng$2" V4 'Co-d
NUIIZHJIY'A'12345&"2$&'3##4673Q4"

GY%362'H6]" (274>=6V"F>%&$=6= 0+-0 : & < JF1H 1z 'CO-/
G%362'H6j"(274>=6V"K"32 ,0C,- : & < JF1H V4 'Co-/
(274>=6V"G%3#@67'HM"R2"=="A*hHF(i * 00d+ J2684"== & 2@ JF1H V4 'CO-/
F>%8$=6= CcOodo J2684"== & < JF1H 1z 'Co-/
L3%&674™)63;"&" %' A'K"32 ,OCO- ; & < JF1H 1z 'Co-/
L3%&674™)63;"& "% A'K"<632 ,OCC- - & < JF1H 1z 'Co-/
H$%&62B'D$"PP676"2& CO+- J2684"== & < JF1H V4 'Co-/
G%362'H6j":%378&6$2'A'T,0d/;67%$2="A'hkC, #@6i ,0/d9 g & < JF1H 1z 'co.,
G%362'H6j":%378&6$2'A'KC,,, ;6 7%$2="A'hf, #@6i ,0-9, g & < JF1H 1z 'Co.,
G%362'H6j":%378&6$2'A',0d/'&$' CO0/;67%$2="A'hC,'&$ dOLIEBSI g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A'CO0/'&$'COd8';67%$2='A'hdO8' &S FE@6i g & < JF1H V4 'co.,
G%362'H6j":%378&6$2'A'COd8'&$+0.-';67%$2="A'hd'&$ /0§ B@6i g & < JF1H V4 'co.,
G%362'H6j":%3786$2'A'CCOC'&$'CB0-";67%$2="A'h-08' &EB W6 g & < JF1H 1z 'Co.,
G%362'H6j":%3786$2'/A'C+8'&$'C..;67%$2="A'h0'&$'+O8 #@BDC g & < JF1H V4 'Co.,
G%362'H6j":%3786$2'A'CBO-'&$'++0C";:67%$2="A'h-'&$' 8 OSH6i g & < JF1H V4 'co.,
G%362'H6j™:%378&6$2'A'C.. &$+8,:67%$2="A'h+O8 &$+H#@RO. g & < JF1H 1z 'CO.,

NIH'I"<=" NIH'N$&&62B@3; NIH'H&3%7%$==

U45;#63'a$>=" K"3<$R'I32" H&3#43M"K$>2&

G"4<"%<"132" N$&&62B@3; H&3%7%$==

G"4<"%<'1$3< NG+'0aN ZW"&" %"

["<=IHC+")) z-F)
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G%362'H6j":%378&6$2'A'+0.-'&$'00dC";67%$2="A'h/08'&$/ B@ED g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A'++0C'&$'0C0O0";67%$2="A'h808' &EBHA 6i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'+8,'8&$'089';67%$2="A'h+'&$'CO8'#Ekl. g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'00dC'&$'808+';67%$2="A'h/'&$' OZHEBi g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6%2'A'0CO0'&$'990+':67%$2="A'h8'8&$'9CRFHQ 6i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'089'€$'8,,:67%$2="A'hCO8'&$'C'#@%id9 g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'990+'&$'-+08';,67%$2="A'h908'& S X6 g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'808+'&$'.0/C";67%$2="A'h.08'&$". E@ K g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6%$2'A'8,,'&$'.,.;.67%$2="A'hC'&$',08'#@6JO,, g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A-+08'&$'//09';67%$2="A'h9'&$' 00 8GE@HB g & < JF1H 1z 'CO0.,
G%362'H6j":%378&6$2'A'.0/C'&$'CCOC";67%$2="A'h.'&$-OBEFHI g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'.,.'&$'C,,,;67%%$2="A'h,08'&$', #@6]O,, g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'/09'&$'C+8";,67%$2="A'h008'&$'0'#@Bi g & < JF1H 1z 'CO.,
a5<%$73%Q$2="A'Y$&34'A")%5'e&'3='ZM$P6=M +CO- :B\MB <=<A  JF1H 1z "9+
K"%7>%5'A")%5'e& ,0,+/8 :B\MB <=<<B  JF1H 1z 'C, 1+
14>:626>;['a:)6B"=&'A")%5'e& 008,, :B\MB & C< JF1H 1z ‘8-
1%="267['a:)6B"=&'A")%5'e& c+0. :B\MB <=B JF1H 1z '09C
D3<;6>;['a;')6B"=&'A")%5'e& JO++9 :B\MB <=<@ JF1H 1z '09C
D@%$;6>;['a:')6B"=&'A)%5'e& C.- :B\MB A JF1H 1z '09C
D$##"%)['a:)6B"=&'A)%5'e& +COC :B\MB <=> JF1H 1z '09C
I"3<['a:")6B"=&'A")%5'e& C008 :B\MB <=B JF1H 1z '09C
16&@6>;['a:")6B"=&'A")%5'e& 090+ :B\MB <=@ JF1H 1z '09C
N67M"4['a:')6B"=&'A")%5'e& +90. :B\MB <=D JF1H 1z '09C
m627'A'a;')6B"=&'A")%5'e& 8-0, :B\MB <=<C  JF1H 1z '09C
14<%62'A")%5'e& f,08 >B\MB <=C JF1H 1z o+
NZ*##A)%5'e& f,0C >B\MB <=@ JF1H V4 o+
)Y *$#A)%5'e& f,0C >B\MB <=@ JF1H 1z o+
VY ## A)%5'e& f,0C >B\MB <=@  JF1H 1z 4+
)6"4<%62'A’)%5'e& f,08 >B\MB <=C JF1H 1z -+
Z2<%62'A")%5'e& f,08 >B\MB <=C JF1H 1z -+
aDa*34#@3'A")%5'e& f,0C >B\MB <=@  JF1H 1z -+
aDa*Q"&3'A)%5'e& f,OC >B\MB <=@ JF1H 1z -+
aDa"*<"4&3'A")%5'e& f,0C >B\MB <=@ JF1H 1z -+
aDa*B3;;3'A")%5'e&'A*'h162<32" f,0C >B\MB <=@ JF1H 1z -+
a"W37@4%$%3$Q"2j"2"A"%5'e& f,0C >B\MB <=@ JF1H 1z -+
a"W37@4$%$Q>&3<6"2"A")%5'e& f,0C >B\MB <= JF1H 1z o+
(=$<%62'A)%5'e& f,08 >B\MB <=C JF1H V4 o+
Y)Z'*F## A" %5'e& f,0C >B\MB <= JF1H 1z o+
17"23#@&@"2"A)%5'e& fC >B\MB @ JF1H 1z 'C,8C
17"23#@&@54"2"A)%5'e& fC >B\MB @ N$2" 1z 'C,8C
128@%37"2"A)%5'e& 90++ >B\MB @ JF1H 1z C,8C
2"2i$]3"328@%37"2""A)%5'e& C,0+ >B\MB @ JF1H 1z C,8C
2"2i$]3"#5%" 2" A)%5'e& C,08 >B\MB @ JF1H 1z C,8C
2"2i$]Q"P4>$%328@"2""A")%5'e& .0l >B\MB @ JF1H 1z C,8C
2"2i$|B@6"M"%54"2" A" %5'e& 80/d >B\MB @ JF1H 1z C,8C
2"2i$IM P4>$%328@"2""A)%5'e& 9089 >B\MB @ JF1H 1z C,8C
D@%5="2"A")%5'e& /00C >B\MB A JF1H 1z 'C,8C
)6Q"2i$]3@"32& @%37"2""A")%5'e& +0C- >B\MB @ JF1H 1z 'C,8C
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DY AH>;'$P'7$:#$2"28="A")%5'e& N$I"=>4& >B\MB Ng$2" NIH /-9
K$6=8>%"D$2&"2&[ 16%'<%6"<'C,8'D +CO/ g & N$2" NIH /-9
L1a'A'Y$&34'A)%5'e& A*hL$A52>74"3%'1%$;3867'a5<%: f,0,+d, :B\MB & Ng$2" NIH -9
LD?'A'Y$&34]+/['8+['C,C['CC/['CO/['C8O['C/,» £.0,,,.1, :B\MB & N$2" NIH -9
D3%Q$2'A)%5'e& CO.+ g & <=>  JF1H 1z '9,9
D3%Q$2['U%B3267'A’)%5'e&'3="D f,09 g & <=>  JF1H V4 '9,9
G%362'H6j™:%378&6$2'AC,,,;67%$2="A'hk, #@6i dood g & < NS$2" 1z 'Co-d
G%362'H6j™:%378&6$2'AK-0,,,:67%$2="A'hf*-O, #@6i 0, g & < N$2" 1z 'co-d
G%362'H6j™:%378&6$2'A'C,,, &$'CY,,;67'Ah,'&$*,08#@6i CO,0 g & < Ng2" V4 'co-d
G%362'H6j":%378&6$2'A'CC+,'&$'C-,,, ;6 7'Ah*008'€$*90,#O6I- g & < Ng$2" V4 'Co-d
G%362'H6j":%37&6$2'A'CY, '&$'+,,,;67'A'h*,08'&$*CO #@EIO+, g & < Ng$2" 1z 'Co-d
GY362'HE]":%37&6$2'A'C-,,,'&$++9, ;6 7'A'h*90, &$*908#@6GHCd g & < Ng$2" 1z 'Co-d
GY%362'H6j":%37&6$2'A'+,,, &$'+,,;67'Ah*CO, &$*CO8#@@EDd-d g & < Ng$2" V4 'Co-d
G%362'H6j":%378&6$2'A'++9,,'&$'0C8, ;6 7'A'h*908'&$*80 H@Gi g & < N$2" V4 'Co-d
G%362'H6j":%378&6$2'A'+/,,'8$'9,,, ;67 A'h*CO8'&$*+0,#@60.d. g & < N$2" V4 'Co-d
G%362'H6j":%378&6$2'A'0C8,,'&$'98,,,,67'A'h*80, &$*80BH@fi g & < NS$2" 1z 'Co-d
G%362'H6j":%378&6$2'A'0,,,'&$'8-,,;67'AN*+0,'&$*+08#@ GO0+ g & < Ng$2" 1z 'Co-d
G%362'H6j":%378&6$2'A'98,,'&$"-0,,,;67'Ah*808'&$*-0 #@6),, g & < NS$2" V4 'Co-d
G%362'H6j":%378&6$2'/A'8-, '&$/,,, ;67 A'h*+08'&$*00 #@6,0+-+ g & < N$2" 1z 'Co-d
G%362'H6j":%378&6$2'Al,,,'&$'CC+, ;6 7'A'h*00,'&$*008#@BIC, . g & < NS$2" 1z 'co-d
L3%&674" HE" I"#$%& I"#$%8, Y"W& & Ng$2" 1z  'co-d
Y@"=3;#4"R3="3'=46B@&45'B%3V"445'=32<0'Y @""2&6%"'=3; RBAR3=D
13R")3&3'1"#$%& I"H$%68&, Y"W& & < Ng$2" V4 'Co-d
NUIIZHJIY'A'12345&"2$&'3##4673Q4"

GY%362'H6]" (274>=6V"F>%&$=6= ,00+- : & < JF1H 1z 'CO-/
G%362'H6j"(274>=6V"K"32 ,0C88 : & < JF1H V4 'Co-/
(274>=6V"G%3#@67"HM"R2"=="A*hHF(i LO++9 J2684"== & 2@ JF1H 1z 'Co-/
F>%8$=6= CO-+ J2684"== & < JF1H 1z 'CO-/
L3%&674™)63;"&" %' A'K"32 ,0090 ; & < JF1H 1z 'Co-/
L3%&674™)63;"& "% A'K"<632 ,0C80 " & < JF1H 1z 'Co-/
H$%&62B'D$"PP676"2& ,0do/ J2684"== & < JF1H V4 'Co-/
G%362'H6j":%378&6$2'A'T,0d/;67%$2="A'hkC, #@6i 0, g & < JF1H 1z 'C0.,
G%362'H6j":%378&6$2'A'KC,,, ;6 7%$2="A'hf, #@6i 80,. g & < JF1H 1z 'CO.,
G%362'H6j":%378&6$2'A',0d/'&$' CO0/;67%$2="A'hC,'&$ dOTH@6i g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A'CO0/'&S$'COd8';67%$2='A'hdO8' &S DL @ 6i g & < JF1H V4 'co.,
G%362'H6j":%378&6$2'A'COdS'&$+0.-';67%$2="A'hd'&$ /08 B@6i g & < JF1H V4 'co.,
G%362'H6j":%3786$2'A'CCOC'&$'CB0-";67%$2="A'h-O8' &SEH@6 g & < JF1H 1z 'Co.,
G%362'H6j":%3786$2'/A'C+8'&$'C..";67%$2="A'h0'&$'+O8 #@HD, g & < JF1H V4 'Co.,
G%362'H6j":%3786$2'A'CBO-'&$'++0C";:67%$2="A'h-'&$'8QBYEHi g & < JF1H V4 'Co.,
G%362'H6j":%3786$2'A'C.. &$'+8,:67%$2="A'h+08'&$+#@EO8 g & < JF1H 1z 'CO.,

NIH'I"<=" NIH'N$&&62B@3; NIH'H&3%7%$==

U45;#63'a$>=" K"3<$R'I32" H&3#43M"K$>2&

G"4<"%<"132" N$&&62B@3; H&3%7%$==

G"4<"%<'1$3< NG+'0aN ZW"&" %"

["<=IHC+")) z-F)

L3B"+0'$P'09



12345&6734""#$%&

16234 1"HEU& ' 1;"2<"<H (==>"0

I"HB%&!()*"+,,-./-*'0

?3&7@'<"=7%6#&6$2A")>243$B@36%"

,-89

"#$%&"<'$2A"
++*1>B*+,C9'

G%362'H6j":%37&6$2'A'+0.-'&$'00dC";67%$2="A'h/08'&$'/EBEI, g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'++0C'&$'0C0O0";:67%$2="A'h808'&IB #@6i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'+8,'&$'089';,67%$2="A'h+'&$'CO8 #EBL C g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'00dC'&$'808+";,67%$2="A'h/'&$'.OSH@6i g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A'0CO0'&$'990+';,67%$2='A'h8'&$'9QB #@6i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'089'€$'8,,';67%$2='"A'hCO8'&$'C'#@60. g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'990+'&$'-+08';,67%$2="A'h908'&.$ ¥ gD 6i g & < JF1H 4 'CO0.,
G%362'H6j":%37&6$2'A'808+'&$'.0/C';67%$2="A'h.08'&$". G0 B g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A'8,,'&$'.,.,67%$2="A'hC'&$',08'#@6j0C/C g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A-+08'&$'//09';67%$2="A'n9'&$'00 8/ O@i g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A".0/C'&$'CCOC';67%$2="A'h.'&$'-O8H@6I g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6%$2'A".,.'&$'C,,,';67%$2="A'h,08'&$', #@6j08dC g & < JF1H 1z 'CO0.,
G%362'H6j":%37&6$2'A'/09'&$'C+8'";,67%$2="A'h008'&$'0'#@BD g & < JF1H 1z 'CO0.,
a5<%$73%Q$2="A'Y$&34'A")%5'e&'3="ZM$P6=M 80,+ :B\MB <=<A  JF1H 1z '9,+
K"%7>%5'A")%5'e& ,0,C90 :B\MB <=<<B  JF1H 1z 'C,I+
14>;626>;['a:)6B"=&'A")%5'e& ++/,, :B\MB & C< JF1H 1z 8-
1%="267['a:)6B"=&'A")%5'e& C-00 :B\MB <=B JF1H 1z '09C
D3<;6>;['a;')6B"=&'A")%5'e& ,0008 :B\MB <=<@ JF1H 1z '09C
D@%$;6>;['a:')6B"=&'A")%5'e& 98. :B\MB A JF1H 4 '09C
D$##'%['a:)6B"=&'A)%5'e& Cdo- :B\MB <=> JF1H 1z '09C
I"3<['a:')6B"=&'A")%5'e& Cc80d :B\MB <=B JF1H 1z '09C
16&@6>;['a:')6B"=&'A")%5'e& +00- :B\MB <=@ JF1H 1z '09C
N67M"4['a:')6B"=&'A")%5'e& +008 :B\MB <=D JF1H 1z '09C
m627'A'a;')6B"=&'A")%5'e& 8-0, :B\MB <=<C  JF1H 1z '09C
14<%62'A")%5'e& f,08 >B\MB <=C JF1H 1z ot
NZ*##A)%5'e& f,0C >B\MB <=@ JF1H 1z ot
)NY*$#A)%5'e& f,0C >B\MB <=@ JF1H 1z ot
) Y'*## A)%5'e& f,0C >B\MB <=@ JF1H 1z ot
)6"4<%62'A"%5'e& f,08 >B\MB <=C JF1H 1z -+
72<%62'A")%5'e& f,08 >B\MB <=C JF1H 1z -+
aDa*34#@3'A)%5'e& f,0C >B\MB <=@ JF1H 1z -+
abDa*Q"&3'A)%5'e& f,0C >B\MB <=@ JF1H 1z -+
aDa"*<"4&3'A")%5'e& f,0C >B\MB <=@ JF1H 1z -+
aDa"*B3;;3'A")%5'e&'A*'h162<32" f,0C >B\MB <=@ JF1H 1z -+
a"W37@4$%$Q"2j"2"A")%5'e& f,0C >B\MB <=@ JF1H 1z -+
a"W37@4$%$Q>&3<6"2"A")%5'e& f,0C >B\MB <= JF1H 1z ot
(=$<%62'A)%5'e& f,08 >B\MB <=C JF1H 1z ot
Y)Z*## A)%5'e& f,0C >B\MB <= JF1H 1z ot
17"23#@&@"2"A")%5'e& fC >B\MB @ JF1H 1z 'C,8C
17"23#@&@54"2"A')%5'e& fC >B\MB @ N$2" 1z 'C,8C
128&@%37"2"A")%5'e& fC >B\MB @ JF1H 4 C,8C
2"2j$]37328@%37"2""A')%5'e& fC >B\MB @ JF1H 4 C,8C
2"2j$]3 M5%"2"" A %5'e& fC >B\MB @ JF1H 1z C,8C
2"2j$]Q"P4>$%32&@"2"A)%5'e& fC >B\MB @ JF1H 1z C,8C
2"2j$]B@6"#"%54"2"A)%5'e& fc >B\MB @ JF1H 1z C,8C
2"2j$]M P4>$%328@"2"A")%5'e& fC >B\MB @ JF1H 1z C,8C
D@%5="2"A"%5'e& f0 >B\MB A JF1H 1z 'C,8C
16Q"2j$]3@"328@%37"2"A')%5'e& fC >B\MB @ JF1H 1z 'C,8C
4>$%328@"2""A')%5'e& fC >B\MB @ JF1H 1z 'C,8C
4>$%"2"AN%5'e& 8 >B\MB c JF1H 1z 'C,8C
(2<"2$]C[+[0*7[< #5%"2"" A" %5'e& fC >B\MB @ JF1H 1z 'C,8C

NIH'I"<=" NIH'N$&&62B@3; NIH'H&3%7%$==

U45;#63'a$>=" K"3<$R'132" H&3#43M"K$>2&

G"4<"%<'132" N$&&62B@3; H&3%7%$==

G"4<"%<"1$3< NG+'0aN ZW"&"%"

I"'<="IHC+")) z-'I)

L3B"+9'$P'09



12345&6734""#3$%&

16234 1"HEU& ' 1;"2<"<H (==>"0

I"HB%&!()*"+,,-./-*'0

?3&7@'<"=7%6#&6$2A")>243$B@36%"

N3#@&@34"2"A)%5'e&
L@"2328@%"2"A)%5'e&
L5%"2"A")%5'e&

LD?"™* +/'A')%5'e&

LD?'* 8+A")%5'e&
LD?*C,C'A)%5'e&
LD?*CC/l'A)%5'e&
LD?*'CO/'A)%5'e&
LD?*C80'A")%5'e&
LD?*C/,'A")%5'e&
)6Q>&54'Y62'A')%5'e&'3='D3&6%$2

Y%6Q>&54'Y62'A')%5'e&'3='D3&6$2

)%5'H$46<="_'0,0D
)%5'H$46<="_'C,80D
I$=="$2'(B26&6$2'_'8,,0D
177%"<68386%$2'1=="==;"2&
H3#4" L %" #3%3&6$2

8
f8
fC
f,0C
f,OC
f,OC
f,OC
f,OC
f,OC
f,OC
9

9

"#3%&

>B\MB c
>B\MB c
>B\MB @
>B\MB <=@
>B\MB <@
>B\MB <@
>B\VB <@
>B\MB <@
>B\MB <=@
>B\MB <=@
>B\MB A
ZI1Zn1YZ)IKIn'A)%5'R"6B@&'7347>4386$2
>B\MB A
Z1Zn1YZ)IKIn'A')%5'R"6B@&'7347>4386$2
9 <=C
9 <=C
9 <=¢
N$O

Y"Wé&

Y@"'=3;#4"3##"3%"<'&$'Q"'<3%M*Q%$R2'=32<5*="<6;"2&'R6&@"'=@"44=0

,-89

JF1H
JF1H
JF1H
JF1H
JF1H
JF1H
JF1H
JF1H
JF1H
JF1H
JF1H

JF1H

N$2"
JF1H
JF1H
N$2"
N$2"

"#$%&"<'$2A"
++*1>B*+,C9'

0+,0/.B'$P'&@"'=3;#4"R3="&3M"2'P$%'<%562B'3&'f0,<"BD'RE@BV@890,dB'$P'<%6"<'=3;#4"|R"6B@&="
6274><"&%35'R"6B@&"O

Y@"'=3;#4"R3="7T%>=@"<">=62B'3'b3R'7%>=@" %O

Y@"=3#4"R3='8@"2'=6"V"<'>2864'6& #3=="<8@%$>B@'3"+;;'=6"V"O
Y@"'=3;#4"R3="%"7"6V"<'>2#%"="%V"<O

144'#3%3;"&"%="3%"'<"&"%;62"<'$2'&@"'36%*<%6"<']f0,<"BD# M REB28. @ $=""%"X>6%62B'3'R"&'=3;#4™
P%37&6$2'R@"%"'3='%"7"6V"<'|R"&\'=3;#4"R3=">="<0

)%5'e"6B@&T)eN%"=>4&="3%" %" "#$%&"<'3='<"&"%;62"<'3&'f0,<"BDO

'd.

'CCO,
'dCC
'dCC

'd+9
'd+9

NIH|"'<="
U45;#63'a$>="
G"4<"%<'132"
G"4<"%<"1$3<

NIH'N$&&62B@3;
K"3<$R'I32"
N$&&62B@3;
NG+'0aN

NIH'H&3%7%$==
H&3#43M"K$>28&
H&3%7%S==
ZW'E%"

z-1)

L3B"+8'$P'09



12345&6734'"#$%&
162341 HU& ' 1;"2<"<F (==>"0
I"H$Y6&()'*"+, /-0 8
?23&7@'<"=7%6#&6$2A")>243$B@36%"

"#$%&"<'$2A"
++*1>B*+,C9'

D46"2&A (GHI'&< | 06%h"7&A" K3%62"H"<6;"2&
C>$&™)"=T%6#&6$2AK3%62""H"<6;"2&
$4<"%'NSA  ,,+/Cd808 H3;#4"<'$2A" +9*S>2*C9' 'COA,,
D$;;"2&=A ?a,0*'GI*CO,,;
c>$&"NSA 'CCH/, ""K3&%6WAH"<6;"2&
4."+5( O*+, AN o+" 67 4118(3 "#$%8&9(),123(
D3%Q$23&"3="D'A")%5'e& O+C. g & Ng$2" NIH /-9
DY AH>;'$P'7$:#$2"28="A")%5'e& N$I"=>4& >B\MB Ng$2" NIH /-9
K$6=8>%"D$2&"2&[ 16%'<%6"<'C,8'D +008 g & N$2" NIH /-9
L1a'A'Y$&34'A)%5'e& A*hL$A52>74"3%'1%$;3867'a5<%: ,0,9,0 :B\MB & Ng$2" NIH -9
LD?'A'Y$&34]+/['8+['C,C['CC/['CO/['C8O['C/,» £.0,,,.1, :B\MB & N$2" NIH -9
D3%Q$2'A)%5'e& C0,0 g & <=>  JF1H V4 '9,9
D3%Q$2['U%B3267'A’)%5'e&'3="D ,0/CO g & <=>  JF1H V4 '9,9
G%362'H6j™:%378&6$2'AC,,,;67%$2="A'hk, #@6i d/ol g & < NS$2" 1z 'Co-d
G%362'H6j™:%378&6$2'AK-0,,,:67%$2="A'hf*-O, #@6i 0, g & < N$2" 1z 'co-d
G%362'H6j":%378&6$2'A'C,,, ' &$'C9,,;67'A'h, &$*,08#@6i ,0Cd/ g & < Ng2" V4 'co-d
G%362'H6j":%378&6$2'A'CC+, '&$'C-,,,";67'AN*008'€$*90 #OG .+ g & < Ng$2" V4 'Co-d
GY%362'H6j":%37&6$2'A'CO, '&$'+,,,:67'A'h*,08'&$*CO, #@ED+8- g & < Ng$2" 1z 'Co-d
G%362'H6j":%378&6$2'A'C-,,'&$'++9,,,67'A'h*90,'&$*008H @6 g & < Ng$2" 1z 'Co-d
GY%362'H6j":%37&6$2'A'+,,, &$'+,,;67'Ah*CO, &$*COB#@@ED++d g & < Ng$2" V4 'Co-d
G%362'H6j":%378&6$2'A'++9,,'&$'0C8, ;6 7'A'h*908'&$*80 H@Gi g & < N$2" V4 'Co-d
G%362'H6j":%378&6$2'A'+/,,'&$'9,,, ;6 7' A'h*CO8'&$*+0, #@60+8C g & < N$2" V4 'Co-d
G%362'H6j":%378&6$2'A'0C8,,'&$'98,,,,67'A'h*80, &$*80BH@fi g & < NS$2" 1z 'Co-d
G%362'H6j":%378&6$2'A'0,,,'&$'8-,,;67'AN*+0,'&$*+08#@6GOC,d g & < N$2" V4 'co-d
G%362'H6j":%378&6$2'A'98,,'&$"-0,,,;67'Ah*808'&$*-0 #@6),, g & < NS$2" V4 'Co-d
G%362'H6j":%378&6$2'/A'8-, '&$1,,, ;67 A'h*+08'€$*00 #@6{0,-9C g & < NS$2" V4 'Co-d
GY%362'H6j":%37&6$2'A1,,,'&$'CC+, ;6 7'A'h*00,'&$*008#@6|0dC g & < NS$2" 1z 'co-d
L3%&674" HE" I"#$%& I"#$%8, Y"W& & Ng$2" 1z  'co-d
Y@"=3;#4"R3="3'=46B@&45'B%3V"445'=32<0'Y @""2&6%"'=3; RBAR3=D
13R")3&3'1"#$%& I"H$%68&, Y"W& & < Ng$2" V4 'Co-d
NUIIZHJIY'A'12345&"2$&'3##4673Q4"

GY%362'H6]" (274>=6V"F>%&$=6= ,09.9 o & < JF1H 1z 'CO-/
G%362'H6j"(274>=6V"K"32 ,0C9d : & < JF1H V4 'Co-/
(274>=6V"G%3#@67'HM"R2"=="A*hHF(i * 0,80, J2684"== & 2@ JF1H V4 'CO-/
F>%8$=6= co,/ J2684"== & < JF1H 1z 'Co-/
L3%&674")63;"&"% A'K"32 ,0Cd9 ; & < JF1H 1z 'Co-/
L3%&674™)63;"& "% A'K"<632 ,0Cs, - & < JF1H 1z 'Co-/
H$%&62B'D$"PP676"2& ,0-00 J2684"== & < JF1H V4 'Co-/
G%362'H6j":%378&6$2'A'T,0d/;67%$2="A'hkC, #@6i 0, g & < JF1H 1z 'C0.,
G%362'H6j":%378&6$2'A'KC,,, ;6 7%$2="A'hf, #@6i coc- g & < JF1H 1z 'Co.,
G%362'H6j":%378&6$2'A',0d/'&$' CO0/;67%$2='A'hC,'&$ dOTHEIE g & < JF1H 1z 'CO.,
G%362'H6j":%37&6$2'A'CO0/'&$'COd8';67%$2='A'hdO8 &S D#@6i g & < JF1H V4 'co.,
G%362'H6j":%378&6$2'A'COdS'&$'+0.-';67%$2="A'hd'&$ /0§ BOHH g & < JF1H V4 'co.,
G%362'H6j":%3786$2'A'CCOC'&$'C80-";67%$2="A'h-08'&$B8GHi g & < JF1H 1z 'Co.,
G%362'H6j":%378&6$2'/A'C+8'&$'C..;67%$2="A'h0'&$'+O8 #ERDS g & < JF1H V4 'Co.,
G%362'H6j":%3786$2'A'CBO-'&$'++0C";:67%$2="A'h-' &$'8QBBAHi g & < JF1H V4 'co.,
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Appendix 6

Site Plan / Drawings
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