3.5. Groundwater Monitoring Installation

A groundwater monitoring installation was installed upon the completion of BHO1 to enable sampling and
the determination of the equilibrium groundwater level. The typical groundwater monitoring installation
consists of a 50mm uPVC/HDPE slotted pipe with a pea gravel response zone and bentonite seal installed
to the Engineers specification. Where required the standpipe is sealed with a gas tap and finished with a
durable steel cover fixed in place with a concrete surround. The installation details are provided on the

exploratory hole log in the appendices of this Report.
3.6. Laboratory Testing

Samples were selected from the exploratory holes for a range of geotechnical and environmental testing to
assist in the classification of soils and to provide information for the proposed design.

Environmental & Chemical testing as required by the specification, including the Rilta Suite and pH testing
was carried out by Element Materials Technology Laboratory in the United Kingdom (UK). The Rilta suite

testing includes both Solid Waste and Leachate Waste Acceptance Criteria.
Geotechnical testing consisting of moisture content, Atterberg limits and Particle Size Distribution (PSD)
tests were carried out by Professional Soils Laboratory (PSL) in the UK.

The results of the laboratory testing are included in Appendix 4 of this Report.

4.0 Ground Conditions
4.1. General

The ground conditions encountered during the investigation are summarised below with reference to insitu
and laboratory test results. The full details of the strata encountered during the ground investigation are

provided in the exploratory hole logs included in the appendices of this report.
The sequence of strata encountered were consistent across the site and generally comprised; .

¢ Topsoil/Surfacing
¢ Made Ground

¢ Cohesive Deposits

TOPSOIL: Topsoil was encountered in all three of the exploratory holes and was present to a maximum
depth of 0.40m BGL.

SURFACING: Tarmacadam surfacing was encountered in one of the exploratory holes was present
typically to a depth of 0.20m BGL.

MADE GROUND: Made Ground deposits were encountered beneath the Topsoil/Surfacing and were

present to variable depths ranging from 0.80m to 2.20m BGL. The full extent of the made ground deposit



was not determined at TP01. These deposits were described generally as brown/grey sandy slightly

gravelly Clay and contained rare fragments of concrete, red brick, fabric and plastic.

COHESIVE DEPOSITS: Cohesive deposits were encountered beneath the Made Ground and were
described typically as brown sandy gravelly CLAY with occasional cobbles and boulders overlying a stiff
black sandy gravelly CLAY with occasional cobbles and boulders. The secondary sand and gravel
constituents varied across the site and with depth, with granular lenses occasionally present in the glacial
till matrix. The strength of the cohesive deposits typically increased with depth and was firm to stiff or stiff
below 1.0m BGL in the majority of the exploratory holes. These deposits had occasional (<5%), some (5%-

20%) or many (20%-50%) cobble and boulder content, where noted on the exploratory hole logs.

4.2. Groundwater

Groundwater strikes are noted on the exploratory hole logs where they occurred and where possible drilling
was suspended for twenty minutes to allow the subsequent rise in groundwater to be recorded. We would
point out that these exploratory holes did not remain open for sufficiently long periods of time to establish
the hydrogeological regime and groundwater levels would be expected to vary with the tide, time of year,
rainfall, nearby construction and other factors. For this reason, a standpipe was installed in BHO1 to allow

the equilibrium groundwater level to be determined.

4.3. Laboratory Testing

4.3.1. Geotechnical Laboratory Testing

The geotechnical testing was outstanding at the time of writing this report.

4.3.2. Chemical Laboratory Testing

The pH testing carried out indicate that pH results are near neutral and that the water soluble sulphate
results is low when compared to the guideline values from BRE Special Digest 1:2005. The samples tested

classify the soil as a Design Sulphate Level DS-1.

4.3.3. Environmental Laboratory Testing

A number of samples were analysed for a suite of parameters which allows for the assessment of the
sampled material in terms of total pollutant content for classification of materials as hazardous or non-
hazardous. The suite also allows for the assessment of the sampled material in terms of suitability for
placement at licenced landfills (inert, stable non-reactive, hazardous etc.). The parameter list for the suite
includes analysis of the solid samples for arsenic, barium, cadmium, chromium, copper, cyanide, lead,
nickel, mercury, zinc, speciated aliphatic and aromatic petroleum hydrocarbons, pH, sulphate, sulphide,

moisture content, soil organic matter and an asbestos screen.



The suite also includes those parameters specified in the EU Council Decision establishing criteria for the
acceptance of waste at Landfills (Council Decision 2003/33/EC), which for the solid samples are total
organic carbon (TOC), speciated aliphatic and aromatic petroleum hydrocarbons, BTEX, phenol,
polychlorinated biphenyls (PCB) and PAH.

As part of the suite a leachate is generated from the solid sample which is analysed for antimony, arsenic,
barium, cadmium, chromium, copper, lead, mercury, molybdenum, nickel, selenium, zinc, chloride, fluoride,
soluble sulphate, sulphide, phenols, dissolved organic carbon (DOC) and total dissolved solids (TDS).
While the laboratory report provides a comparison with the waste acceptance criteria limits it does not
provide a waste classification of the material sampled nor does it comment on any potentially hazardous
properties of the materials tested. The possibility for contamination, not revealed by the testing undertaken
should be borne in mind particularly where Made Ground deposits are present or the previous site use or
location indicate a risk of environmental variation. The waste classification report is included under the

cover of a sperate report by Ground Investigations Ireland

The results from the completed laboratory testing are included in Appendix 4 of this report.

5.0 Recommendations & Conclusions
5.1. General

The recommendations given and opinions expressed in this report are based on the findings as detailed in
the exploratory hole records. Where an opinion is expressed on the material between exploratory hole
locations, this is for guidance only and no liability can be accepted for its accuracy. No responsibility can
be accepted for conditions which have not been revealed by the exploratory holes. Limited information has
been provided at the ground investigation stage and any designs based on the recommendations or
conclusions should be completed in accordance with the current design codes, taking into account the

variation and the specific details contained within the exploratory hole logs.

5.2. Foundations

An allowable bearing capacity of 250 kN/m? is recommended for conventional strip or pad foundations on
the very stiff dark grey cohesive deposits at a depth of 2.00m BGL, where present. The possibility for
variation in the depth of the made ground in the vicinity of these foundations should be considered and
foundation inspections should be carried out. Any soft spots encountered at the proposed foundation
depths should be excavated and replaced with lean mix concrete. In any part of the site, should both a
cohesive deposit and granular deposit be encountered at foundation level, it is recommended that all

foundations of the unit in question be lowered to the same stratum to avoid differential settlement.

A ground bearing floor slab is recommended to be based on the firm to stiff cohesive deposits, with an
appropriate depth of compacted hardcore specified by the consulting engineer and in accordance with the
limits and guidelines in SR21:2014 +A1:2016 and/or NRA SRW CL808 Type E granular stone fill. Where




the depth of Made Ground or soft deposits exceeds 0.90m then suspended floor slabs should be

considered.

The pH and sulphate testing completed on samples recovered from the exploratory holes indicates the pH
results are near neutral and the sulphate results are low, when compared to the guideline values from BRE
Special Digest 1:2005. No special precautions are required for concrete foundations to prevent sulphate

attack. The samples tested were below the limits of DS1 in the BRE Special Digest 1:2005.

5.3. Excavations

Short term temporary excavations in the cohesive deposits will remain stable for a limited time only and will
require to be appropriately battered or the sides supported if the excavation is below 1.25m BGL or is
required to permit man entry. Excavations in the Made Ground Deposits will require to be appropriately

battered or the sides supported due to the low strength of these deposits.

Any waste material to be removed off site should be disposed of to a suitably licenced landfill. The
environmental testing completed during the ground investigation is reported under the cover of a separate

Gll Waste Classification Report.

The recommendations provided in this report should be verified in the design of the proposed buildings,
using the full details of the loading conditions and taking into consideration the allowable tolerable
settlements/movements that the building can accommodate. The founding strata should be inspected and

verified by a suitably qualified engineer prior to construction of the building foundations.



APPENDIX 1 - Figures
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APPENDIX 2 — Trial Pit Records
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