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FOREWORD

The following Conditions and Notes on Site Investigation Procedures should be read in
conjunction with this report.

General.

Recommendations made, and opinions expressed in the report are based on the strata observed in
the exploratory holes, together with the results of in-situ and laboratory tests. No responsibility can
be held for conditions which have not been revealed by exploratory work, or which occur between
exploratory hole locations. Whilst the report may suggest the likely configuration of strata, both
between exploratory hole locations, or below the maximum depth of the investigation, this is only
indicative, and liability cannot be accepted for its accuracy.

Unless specifically stated, no account has been taken of possible subsidence due to mineral
extraction below or close to the site.

Standards

The ground investigation works for this project have been carried out by IGSL in accordance with
Eurocode 7 - Part 2: Ground Investigation & Testing (EN 1997-2:2007). This has been used
together with complementary documents such as BS 5930 (1999), BS 1377 (Parts 1 to 9) and
Engineers Ireland Specification & Related Documents for Ground Investigation in Ireland (2006).
The following Irish (IS) and European Standards or Norms are referenced:

o IS EN 1997-2 Eurocode 7: 2007 — Geotechnical Design — Part 2: Ground Investigation &
Testing

o IS EN ISO 22475-1:2006 Geotechnical Investigation and Sampling — Sampling Methods
& Groundwater Measurements

o IS EN ISO 14688-1:2002 Geotechnical Investigation and Testing — Identification and
Classification of Soil, Part 1: Identification and Description

o IS EN ISO 14688-2:2004 Geotechnical Investigation and Testing — Identification and
Classification of Soil, Part 2: Classification Principles

Routine Sampling.

Undisturbed samples of soils, predominantly cohesive in nature are obtained unless otherwise
stated by a 104mm diameter open-drive tube sampler or Piston Sampler. In granular soils, and
where undisturbed sampling is inappropriate, disturbed samples are collected. Smaller disturbed
samples are also recovered at intervals to allow a visual examination of the full strata section.

In-Situ Testing.

Standard penetration tests were conducted strictly in accordance with Section 4.6 of IS EN 1997-
2:2007. The SPT equipment (hammer energy test) has been calibrated in accordance with EN ISO
22476-3:2005 to obtain the Energy Ratio (E,) of each hammer. A calibration certificate is available
upon request. The E, is defined as the ratio of the actual energy E,.,, (measured energy during
calibration) delivered to the drive weight assembly into the drive rod below the anvil, to the
theoretical energy (E.,) as calculated from the drive weight assembly. The recorded number of
blows (N) reported on the engineering logs are uncorrected. In sands, the energy losses due to rod
length and the effect of the overburden pressure should be taken into account (see IS EN ISO
22476-3:2005).



Groundwater

The depth of entry of any influx of groundwater is recorded during the course of boring operations.
However, the normal rate of boring does not usually permit the recording of an equilibrium level
for any one water strike. Where possible drilling is suspended for a period of twenty minutes to
monitor the subsequent rise in water level. Groundwater conditions observed in the borings or pits
are those appertaining to the period of investigation. It should be noted however, that groundwater
levels are subject to diurnal, seasonal and climatic variations and can also be affected by drainage
conditions, tidal variations etc.

Engineering Logging

Soil and rock identification has been based on the examination of the samples recovered and
conforms with IS EN ISO 14688-1:2002 and IS EN ISO 14689-1:2004.

Where peat has been encountered during site works, samples have been logged in accordance with
the Von Post Classification (ref. Von Post, L. 1992. Sveriges Gologiska Undersoknings
torvinventering och nogra av dess hittils vunna resultat (SGU peat inventory and some preliminary
results) Svenska Mosskulturforeningens Tidskrift, Jonkoping, Swedden, 36, 1-37 & Hobbs N. B.
Mire morphology and the properties of some British and foreign peats. QJEG, Vol. 19, 1986).

Retention of Samples.

After satisfactory completion of all the scheduled laboratory tests on any sample, the remaining
material is discarded unless a period of retention of samples is agreed, it is our normal practice to
discard all soil samples one month after submission of our final report.

Reporting

Recommendations made and opinions expressed in this report are based on the strata observed in
the exploratory holes, together with the results of in-situ and laboratory tests. No responsibility can
be held by IGSL Ltd for ground conditions between exploratory hole locations.

The engineering logs provide ground profiles and configuration of strata relevant to the
investigation depths achieved and caution should be taken when extrapolating between exploratory
points. No liability is accepted for ground conditions extraneous to the investigation points. Unless
specifically stated, no account has been taken of possible subsidence due to mineral extraction,
mining works or karstification below or close to the site.

This report has been prepared for the project client and the information should not be used without
prior written permission. Any recommendations developed in this report specifically relate to the
proposed development. IGSL Ltd accepts no responsibility or liability for this document being
used other than for the purposes for which it was intended.
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I Introduction

A major new student accommodation development is proposed for the campus at
University College Belfield. Two areas are to be developed, the major one designated
Area 1 and a smaller development designated Area 2.

The project will include a number of residential blocks, with a basement covering the
entire footprint.

A detailed investigation of sub soil conditions in the area of development has been
carried out by IGSL, directed by BMCE, acting for the client, University College
Dublin

The programme of this investigation included the construction of six boreholes and four
trial pits to establish geotechnical and environmental criteria on which to base
foundation and infra-structural design. Rotary drilling was used at two borehole
locations to extend the investigation depth.

In addition heavy duty dynamic probing was carried out on a grid basis (at eleven
locations) to confirm soil strength v depth parameters.

Percolation tests were carried out in three of the trial pits in accordance with BRE
Digest 365 to determine the suitability of the soils for soakaway construction.

This geotechnical report includes all factual data pertaining to the project and comments
on the findings relative to foundation and infrastructural design.
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II  Fieldwork

The investigation has been carried out in two specific areas within the campus of
University College Dublin. The development area is a combination of paved car park
and green playing fields. The site outlines are indicated on the enclosed aerial map.
The larger site is designated “Area 17 and the smaller site as “Area 2”

Exploratory locations are noted on the site plan enclosed in Appendix VIII. Details on
this plan have been provided by BMCE.  Protective HERRAS fencing was installed at

each borehole location prior to commencement of drilling

The field investigation at each area is detailed as follows;

Area 1 Area 2
* Cable Percussion Boreholes Snr 1 nr
* Rotary Boreholes 2nr
* Trial Pits 3nr I nr
i BRE Digest 365 2 nr I nr
* Dynamic Probe 10 nr 2 nr

a. Boreholes

The six exploratory holes were bored with conventional 200mm cable-tool methods
using a Dando Exploratory Rig. Each location was opened by hand to 1.20 metres to
ensure that services were not present and electronic scanning was also carried out.
Boreholes BHO1 to BHOS5 were located in Area | and BH06 was in Area 2.

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. In general it was not possible to recover undisturbed samples because of
the high stone/cobble content of the strata encountered.

AREA 1

The records show that the stratification at Area 1 consists of the following:

MADE GROUND

Firm silty CLAY Recent deposit

Brown or grey brown gravelly CLAY Boulder Clay /Glacial Till
Grey black sandy very gravelly CLAY Boulder Clay /Lodgement Till

The investigation extended to a maximum depth of 10.00 metres with rotary holes
terminated in the hard black lodgement till (locally referred to as black boulder clay).
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Ground water was noted during the course of boring at BH 01, BH03 and BH 04 as
light seepage at varying depths. Standpipes were installed in BHO1, 02 and 04 to
permit long term observation of ground water. The standpipes were 50mm slotted
PVC, sealed at surface and protected by a flush metal manhole cover.

AREA 2

In Area 2 a single borehole BHO06 revealed FILL to a depth of 1.80 metres overlying
loose to medium dense gravelly SAND. Dense coarse angular GRAVEL was noted
from 4.80 to 5.60 metres. Borehole refusal was recorded in this location at 5.60 metres
after a period of chiselling.

Ground water ingress was noted in the sand at 1.80 metres and more copiously in the
coarse granular stratum at 4.80 metres BGL

b. Rotary Drilling

Rotary drilling was scheduled by the consulting engineer on completion of the shell and
auger boreholes.

A truck mounted rotary drilling rig was mobilised to advance the hole depth at two
locations in Area 1, adjacent to BHO1 and BHO3. Holes are designated RC1 and RC3.
An air mist flush was used in a 90mm diameter hole. Detailed core records are
presented in Appendix II.

The records indicate that very stiff to hard gravelly clay continue below the base of the
shell and auger holes to scheduled final depths of about 10.00 metres. Standard
Penetration Tests were carried out during drilling , with N values in excess of 50
indicative of hard lodgement till.

While no significant water strike was noted during the course of rotary drilling, a
monitoring standpipe was installed in RC3 to 10.00 metres with surface seal and steel
manhole cover to facilitate long-term water observation.

No rotary drilling was scheduled in Area 2.

Ground water levels in standpipes installed in boreholes and coreholes have been
monitored over two site visits (21.01.2016 and 08.02.2016). Details are presented
In Appendix VII.
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c. Trial Pits

Four trial pits were excavated over the site area under the direction of IGSL. Three
pits (TP1 TP2 and TP3) were located in Area 1 and TP4 was located in Area 2.

Geotechnical records with photographs are presented in Appendix Il detailing
stratification, sampling, stability and ground water.

All trial excavations were carefully backfilled and the site area levelled on completion
of the field investigation.

Area 1

The three pits in this area all confirm the presence of MADE GROUND extending to
depths varying from 1.00 to 1.60 metres. The fill overlies firm to stiff brown and grey
brown sandy gravelly CLAY (glacial till or boulder clay). Pits were terminated at 3.00
metres BGL A thin layer of water bearing sandy gravel was noted in TP2 from 2.10 to
2.30 metres, while water seepage was also recorded at the fill / clay interface in TP1.

Some excavation instability was noted both in the made ground and in the granular zone
identified in TP2.

Area 2

A single trial pit (TP4) in this area established the presence of 2.20 metres of variable
FILL overlying medium dense brown sandy (slightly clayey) GRAVEL. Water was
noted at the base of the fill / gravel horizon. Excavation instability was also noted in
this location.

d. Percolation Testing

Tests were carried out in three of the trial pits in accordance with BRE Digest 365 to
determine the infiltration characteristics of the soils. Testing involves adding water to
the excavated trial pit and observing it’s dissipation into the sub-soils over time.
Testing is carried over two cycles and the infiltration rate is calculated form the final
cycle.

Test data is presented in Appendix IV with infiltration rates calculated as follows:

SA 1 Carried out in TPOI Area 1 Infiltration Rate (f) = 0.00074 m/min.
SA2 Carried out in TP02 Area | Infiltration Rate (f) = 0.00047 m/min
SA3  Carried out in TP04 Area 2 Infiltration Rate (f) = 0.00056 m/min
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e. Dynamic Probing

A tracked Competitor Probe Rig was used to establish a strength/depth pattern for the
sub soils at a total of eleven locations. Nine Probes (DP1 to DP9) were located in Area
1 with two tests (DP11 and DP12) located in Area 2.

Probing is in accordance with the DPH specification of BS 1377: Part 9: 1990. A 50kg
hammer falling through 500mm is used to drive a 43.7mm diameter cone into the soil.
In these tests, the soil resistance is measured in terms of the number of drop-hammer
blows required to drive the test probe through each 100 mm increment of penetration.
The results are presented in both graphical and tabular form in Appendix V. Probing is
generally terminated following successive blow counts in excess of 25, to avoid damage
to the apparatus.

Where very soft soils are encountered, the probe may penetrate the soil under self-
weight and blow counts of zero may be entered where this happens. Blow counts of
zero do not signify a void, unless specifically mentioned.

The probe graphs typically note stiff/dense material at surface (hardcore / made ground)
overlying some weaker material (original ground surface). A probe resistance of

N100 =5 to 6 is indicative of brown boulder clay with smoothly increasing strength
continuing to probe refusal, probably on hard black lodgement till.

The data is summarised as follows:

Ref No Surface Hardcore Weak Soils Glacial Till Refusal
Area 1

DP1 0-0.70 0.70—-1.60 1.60-2.90 3.00
DP2 0-0.40 0.40-1.60 1.60-2.80 2.90
DP3 0-1.20 1.20-1.90 1.90-2.20 2.30
DP4 0-1.00 1.00 —2.00 2.10
DP35 0-0.60 0.60-1.40 1.40-2.20 2.30
DP6 0-1.30 1.30-1.70 1.70-3.60 3.70
DP7 0-1.40 1.40-2.00 2.00-3.20 3.30
DP8 0-0.30 0.30-1.70 1.70-2.40 2.50
DP9 0-1.30 1.30-1.90 1.90-3.00 3.10
Area 2

DPI11 0-0.30 0.30-1.00 1.00-3.90 4.00
DP12 0-0.40 0.40-1.20 1.20-3.00 3.10

Final probe refusal depths are not indicative of rock horizon. The probing technique
does not allow recovery of samples and consequently identification of soil type is not

possible.
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III 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:

STRATUM N VALUE RANGE COMMENT
Area 1

FILL 7to 12 Soft to Firm
Gravelly CLAY

2.00m BGL 151030 Stiff

3.00m BGL 19 to 39 Stiff to very stiff
4.00m BGL 31 to 45 Very stiff to Hard
>5.00 +50 Hard

Area 2

FILL 5 Soft

Gravelly SAND 10 to 14 Loose to Medium Dense
GRAVEL + 50 Dense

Numerous limited penetration SPT tests were recorded on cobbles or boulders in the
glacial till (boulder clay) stratum.

(b) Geotechnical and Environmental Laboratory :

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

All testing other than chemical and environmental was carried out by IGSL to INAB

standards. Chemical tests (sulphate / pH) and Murphy Suite tests were performed by
Jones Environmental Laboratory.
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The programme of testing included the following elements and all results are presented
in Appendices VIA (geotechnical) and VIB (chemical and environmental)

a.  Classification (Liquid and Plastic Limits)
b.  Natural Moisture Content

c.  Particle size distribution (Wet Sieve Analysis and Hydrometer)
d. CBR

e.  Sulphate and pH (Jones Laboratory)
f.  Environmental (Murphy WAC) (Jones Laboratory)
Classification

The liquid and plastic limits were established for samples of the cohesive soils (boulder
clay). Results are plotted on the standard Casagrande Chart, falling in the CL / CI
zones , indicative of sensitive clay soil of low plasticity. The moisture contents were
also determined, varying from 11 to 16 % and in one instance recorded at 23%.

Grading

Grading and hydrometer tests were carried out on the glacial clay encountered in BHOI
to BHOS5 (Area 1)

The glacial till or boulder clay is graded evenly through the clay to coarse gravel
fraction. The straight line grading is typical of the regional glacial till deposition.

One sample from BHO6 (Area 2) grades as slightly clayey sandy GRAVEL.

CBR

Bulk samples were taken at shallow depth in the four trial pits and laboratory CBR

values were established. Results ranged from less than 1% to 8%, the lower values
being associated with high natural moisture contents

Sulphate and pH

Chemical Tests were carried out by Jones Environmental Ltd. The results indicate

sulphate concentrations ranging from 7 to 140 mg/l (Design Class DS-1 ACEC
Classification)) with pH values of about 8.
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Murphy Suite (Waste Acceptance Criteria)

Detailed environmental testing was carried out by Jones Environmental Ltd. and results
are presented in Appendix VIB. Four samples were sent for analysis, representative of
fill material from each trial pit.

Testing was carried out to Murphy Suite Parameters establishing the landfill waste
acceptance criteria.

Each test is compared in detail to Murphy requirements.

Area 1

The samples from here all exhibit very low contaminant concentrations, falling well
below the limits for Inert material. No problems are anticipated with disposal of
excavated material to licensed landfill facilities.

Area 2

A single sample from TP4 exhibited an elevated level of Total Organic Carbon (TOC),
4.84% as against the permitted Inert Level of 3%. A loss on ignition value of 8% was
also noted. The remaining parameters for this sample were all well below the permitted
level. Consultation with the waste facility is advised, to establish if this material is
acceptable. Additional testing at construction stage should also be considered.
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IV Discussion

The proposed student accommodation development is to incorporate a number of
buildings with a basement proposed over the full site area. The ground floor level will
be at or about existing level.

A detailed geotechnical investigation of ground conditions has been carried out on the
instructions of BMCE, involving borehole, corehole, probe and trial pit investigation
with supporting laboratory soil tests.

With regard to the proposed development the following geotechnical issues are
discussed.

* Bearing Capacity and foundations for structures
*  Ground Retention to support the soils

e Groundwater control and possible uplift

e Buried Concrete

The development is discussed in separate sections dealing with Area I and Area 2.

AREA 1

The main investigation was concentrated in this area and the findings are consistent
with glacial till or boulder clay deposits underlying upper fill or soft soil deposits.

Bearing Capacity and Foundations

For the proposed basement, formation level is assumed to be about 4.00 metres BGL.
At this depth the boreholes generally note the presence of stiff to very stiff grey brown
to grey black gravelly CLAY. This unit is a glacial till or boulder clay, typical of the
greater Dublin area, the characteristics of the till are very well documented and
confirmed by geotechnical laboratory analysis of samples.

N values at 4.00 metres range from 31 to 45, while all dynamic probes have recorded
values in excess of 25 with refusals on hard material at or about basement formation
level.

An allowable bearing pressure of 300 kN/sq.m. is indicated by the test data. Settlement
in the glacial till under this load will be low and differential movement will be

negligible.

Visual examination of excavated formation is advised to ensure uniformity of founding
medium and as the soils are sensitive, rapid blinding of excavated formation is advised.
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There is a possibility of gravel pockets or lenses occurring within the generally
cohesive till stratum. These may be water bearing and some limited control of water
may be required.

Excavation / Ground Retention

Given the large site area it is likely that conventional side slopes will be adopted during
basement excavation. We would suggest temporary slopes of about 25 degrees in the
fill and 32 degrees in the brown boulder clay. Slopes should be protected by netting to
avoid any problems associated with falling of loosened material into the excavation and
a narrow exclusion area at the base of excavation would also be appropriate.

Should basement construction be envisaged close to existing buildings or roads a
retaining wall will be required to support the soils, prevent undermining and help to
preclude ground water ingress.

It is likely that a traditional steel sheet pile wall will fulfil requirements in this regard,
however a secant piled wall could also be considered.

Specialist contractors should be consulted if piling techniques are proposed over all or
part of the site.

Groundwater Control and Base Slab Uplift

Some seepages may occur during excavation in the glacial till deposits, particularly if
granular zones are encountered. Control of any such ingress should be readily
achieved by conventional pumping from sumps.

Standing water levels in the boreholes has been measured over two site visits, with
details noted in Appendix VII. Standing water has been recorded at 0.75 metres BGL
in RC3 and at 0.90 metres BGL in BH1. Based on these readings we would suggest
that uplift design would assume standing water at or about 0.70 metres BGL.

Percolation Tests

BRE Digest 365 tests in the area confirm quite low permeability values, typical of the
cohesive glacial till deposits. The soils are unsuitable for dispersion of storm or
surface water and consideration should be given to utilising the existing drainage
system.

Disposal of Excavated Material

Environmental analysis to Murphy Suite (WAC) guidelines indicate that the soils fall
well below the inert level and will be accepted for disposal off site in a licensed landfill
facility.
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AREA 2

The second area of development is relatively small and investigation included a single
borehole, one trial pit with percolation test and two dynamic probes.

The findings are quite different from the main investigation area. The borehole
(BHO06) reveals 1.80 metres of variable FILL material overlying a stratum of medium
dense gravelly SAND / sandy GRAVEL. This extends to 4.80 metres where dense
angular gravel sized fragments were recovered. This stratum was penetrated to refusal
at 5.60 metres using the heavy chisel to assist advancement. The operators comment
-was that refusal possibly indicated rock horizon. Proof core drilling was not however
scheduled in this location.

The trial pit (TP04) confirms the presence of variable FILL to 2.20 metres overlying a
sandy GRAVEL stratum. Ground water was noted at the fill / gravel interface.

Finally two dynamic probes (DP11 and DP12) indicated soft or loose material to
respective depths of 1.00 and 1.30 metres with stiff or dense resistance below these
depths. Probes were terminated at 4.00 and 3.10 metres respectively.

Allowable Bearing Pressures

The made ground in the area is unsuited as a founding medium, the granular deposits
underlying are medium dense, with SPT values ranging from N=10 to N=14.

For foundations placed at about 2.00 metres BGL an allowable bearing pressure of the
order of 100 to 120 kN/sq.m. can be assumed. Settlement of the order of 20 mm would
be expected.

The coarse dense granular deposit at about 5.00 metres should readily support loads in
excess of 250 kN/sq.m. This stratum may represent the weathered horizon of the
limestone bedrock, although proof coring has not been carried out. Further
investigation to confirm bedrock parameters in this area would be recommended if
basement construction or piling methods are envisaged.

Excavation

Excavation in this area through fill and granular soils will be unstable and water ingress
in the soils will exacerbate the situation. Vertical support of deep excavations will be
necessary.

Environmental analysis of the fill material indicates an elevated TOC level and a high
Loss on Ignition. Specialist landfill facilities may be required to deal with off site
disposal of excavated material from this area.

IGSL/JC

January 2016
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Appendix I Boring Records



IGSL BH LOG CHISEL SEPARATED 18911.GPJ IGSL.GDT 22/12/15

REPORT NUMBER
GEOTECHNICAL BORING RECORD 18911
IGSTH
CONTRACT  UCD Campus BOREHOLE NO. BHO1
SHEET Sheet 1 of 1
CO-ORDINATES RIG TYPE Dando 2000
BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 15/12/2015
GROUND LEVEL (m AOD) BOREHOLE DEPTH (m) 6.50 DATE COMPLETED 15/12/2015
CLIENT ucD SPT HAMMER REF. NO. BORED BY J.O'Toole
ENGINEER Barrett Mahony ENERGY RATIO (%) PROCESSED BY 1.Reder
. Samples
E s| E = > | - &
< Description 2 2l = 813 < @ | Feld rest 52
a g S B | zEIE.| B | B Results =¥
a 3 G| &8 | 22|62 SE| @ Hho
r 0 | MADE GROUND (comprised of grey angular gravel 0.30
E and cobbles) il -
C Firm, light brown, CLAY with stones (fill) = ~— o 0.70
E Firm, brown, gravelly CLAY with some cobbles —g—' & §
= D i N=11
F o .50 AA39342 1.00-1.00 ezsszy Pl
Firm, grey, gravelly CLAY with occasional cobbles KO— —| o | o
3 e 2.00 R n
E2 [ Firm to stiff, grey, gravelly CLAY o9 Ahdesd) B f o200 (2.3.3,3.4.5) =
i == B—1 o S
C o E
r — — 1 ° e
C = AA39344| B | 3.00-3.00 N=19 =
:3 i 234456 |, D
F [—R— =0
2 s _-_ 4.00 AA39345| B | 4.00-4.00 N =45 & é o
t 4 | Dense, grey, sandy fine to coarse GRAVEL °0 % d 430 s (7,7,10.10,12,13) | =
Very stiff to hard, grey, gravelly CLAY with many ° =°
r cobbles and occasional boulders H
L o —0
Cs AA39346| B | 5.00-5.00 (7,N1 ;5;%’212; " 8 lo go
F o Ho
E N = 49/225 =
] ) AA39347| B | 6.00-6.00 @ 12f A 15"";7(‘)) =
F 10- 6.50 o Ho
o End of Borehole at 6.50 m
E7
:_e
:_9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At (min) Comments
4.7 4.9 0.75 2.00 2.00 4.20 1.50 20 Slow
6.3 6.5 2
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth V\};ter Comments
Date  [Tip Depthl RZ Top |RZ Base Type
15-12-15 6.50 2.00 6.50 50mm SP
REMARKS CAT scanned location and hand dug inspection pit. Herras fencing erected. Sample Legend
D - Small Disturbed (tub) U - Undisturbed 100mm Diameter
B - Bulk Disturbed Sample
LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample




IGSL BH LOG CHISEL SEPARATED 18911.GPJ IGSL.GDT 22/12/15

REPORT NUMBER
GEOTECHNICAL BORING RECORD
18911
CONTRACT  UCD Campus BOREHOLE NO. BH02
SHEET Sheet 1 of 1
RIG TYPE Dando 2000
COSDRDINATES BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 14/12/2015
GROUND LEVEL (m AOD) BOREHOLE DEPTH (m) 6.00 DATE COMPLETED 14/12/2015
CLIENT uCD SPT HAMMER REF. NO. BORED BY J.O'Toole
ENGINEER Barrett Mahony ENERGY RATIO (%) PROCESSED BY |.Reder
Samples
E s| E - > | - g
= Description 2 ',% < 2B < 9 Field Test 2.9
a @ g a ~E|[EQ|l & Q Results c'®
@ b o @ 5 |o > OE $ S
[a] 9 wl O rzZ |wF| OZ T ho
r © | MADE GROUND (comprised of grey angular gravel
r and cobbles)
r 0.60
r Firm, light brown, CLAY with stones (fill) —:—:—: § §.
Es = — 4 1.10 |aA39336| B | 1.00-1.00 sl B
' | MADE GROUND (comprised of cobbles) @128 )
L o o
E 1.80 o o
r | Stiff to very stiff, grey, gravelly CLAY with many KO— —] N =30
T2 | cobbles g_g_: AA39337| B | 2.00-2.00 266789 || |
ﬁ — g
L _'O____'_ o o
E o— —] N=35 s =15
Ca b__t_j__ AA39338| B | 3.00-3.00 Bs b0 |° Eo
; _: :’ o Eo
E —g_ — o Eo
— N N=34 —
Ca _D':_ | AA39339| B | 4.00-4.00 easzim |, B
. [— € - —
: ] 4.80 =0
r | Hard, grey, gravelly CLAY with many cobbles and A = —
5 | occasional boulders = 5 ] ANBE3AD| B 15100500 Wi L =
r o o Ho
- =
C o —o
- 6.00 AA39341| B | 6.00-6.00 N = 50/250 mm =
r 6 | End of Borehole at 6.00 m R (8.11,12, 15, 18.5)
7
:_s
:_9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)[ To (m) (h) Comments Strike Depth At To (min) Comments
1.1 1.8 1 ;
4.9 5.2 0.75 No water strike
58 6 2
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date  |Tip Deptnl RZ Top |RZ Base Type
14-12-15 6.00 3.00 6.00 50mm SP
REMARKS CAT scanned location and hand dug inspection pit. Herras fencing erected. Sample Legend
D - Small Disturbed (tub) U - Undisturbed 100mm Diameter
B - Buik Disturbed Sample
LB - Large Bulk Disturbed P - Undisturbad Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Waler Sample




IGSL BH LOG CHISEL SEPARATED 18911.GPJ IGSL.GDT 22/12/15

REPORT NUMBER
GEOTECHNICAL BORING RECORD 18911
CONTRACT  UCD Campus BOREHOLE NO. BHO03
SHEET Sheet 1 of 1
RIG TYPE Dando 2000
GO-ORPINATES BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 17/12/2015
GROUND LEVEL (m AOD) BOREHOLE DEPTH (m) 6.00 DATE COMPLETED 17/12/2015
CLIENT uCD SPT HAMMER REF. NO. BORED BY J.0'Toole
ENGINEER Barrett Mahony ENERGY RATIO (%) PROCESSED BY |.Reder
_ . Samples
E s| E p > . -3
< Description 2 % < g8 < Q Field Test Lo
a @ < a ~E|E]| B_. Q Results c T
. o Io) j} oS (85| OF & Lo
[a) Q m| O cZ |oF| o0& e no
r 0 | MADE GROUND (comprised of grey angular gravel
r and cobbles)
L 0.60
r Firm, brown, gravelly CLAY with stones (fill) Fo— 4
r = = = N=12
C = %—"5 AA45863| B | 1.00-1.00 oy ; 2.5)
L 5 =
C = — —] 1.60
N Firm to stiff, grey, gravelly CLAY with some cobbles ___g_:
F s/ g N=17
C2 g_ ] AA45864| B | 2.00-2.00 (2.23,4.4,8)
: o]
Ca ¢ ::_' 300 |AAd5865| B | 3.00-3.00 B ’;‘;319 L B
E Very stiff to hard, grey, gravelly CLAY with many T3 '
r cobbles and occasional boulders ._:@—:
- _i‘:@_ N =45
Ca : AA45866| B | 4.00-4.00 A58 a8
: %1%
E R N = 50/240
s — g AA45867| B | 5.00-5.00 5.9.12, 15, 1";"6)
r '_-e_
- B 6001, N = 50/225 mm
E'6 [ End of Borehole at 6.00 m 45868| B | 6.00-600 (8.12,15. 17, 18)
7
:_a
]
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
3.6 3.8 05 1.20 1.20 2.60 0.80 20 Slow
5.8 6 2
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date [Tip Depthl RZ Top |RZ Base Type
REMARKS CAT scanned location and hand dug inspection pit. Herras fencing erected. Sample Legend
D - Small Disturbed (tub) U - Undisturbed 100mm Diameter
B - Bulk Disturbed Sample
LB - Largs Bulk Disturbed P - Undisturbad Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample




IGSL BH LOG CHISEL SEPARATED 18911.GPJ IGSL.GDT 22/12/15

REPORT NUMBER
GEOTECHNICAL BORING RECORD 18911
CONTRACT UCD Campus BOREHOLE NO. BHO04
SHEET Sheet 1 of 1
CO-ORDINATES RIG TYPE Dando 2000
BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 11/12/2015
GROUND LEVEL (m AOD) BOREHOLE DEPTH (m) 6.00 DATE COMPLETED 11/12/2015
CLIENT ucD SPT HAMMER REF. NO. BORED BY J.O'Toole
ENGINEER Barrett Mahony ENERGY RATIO (%) PROCESSED BY |.Reder
R Samples
E s| E . > | - -1
< Description 2 '% < 2ls < 0 Field Test S0
a (] gl a ~E|EZ| B_ Q Results c®
@ D o @ DS | @ > OE 3 So
o S w| O CZ |wF~| OZ T no
- T
s 0 | TOPSOIL 0.30
i MADE GROUND (comprised of granite cobbles) 0.50
o MADE GROUND (Comprised of brown silt/clay with
L roots)
i AA45851| B | 1.00-1.00 " 1"‘2=27 v 1P
1.60 CHI
C Firm to stiff, brown, SILT/CLAY with some gravel Fo— -4 .
- — o X N =23
2 Bk AA45852| B | 2.00-2.00 @5655n || |
: =] 250
c Very stiff, grey, gravelly CLAY with some cobbles __g—: o| |o
s —9'—5—: AA45853| B | 3.00-3.00 B f=a 4 5 =6
: - —C— o Ho
z - e . b
-, O pans AA45854| B | 4.00-4.00 T s =
i o T "o e
r O —
r O— —| o Hpe
a ey — 5.00 "- =
F'5 | Dense, grey, clayey sandy fine to coarse GRAVEL Paelsd ANdGBES| B | 5.00:5.00 wEianz g | o
E (Possibly very gravelly clay) 04 0 5 o
. °0 =0 5.70 =
C Hard, grey, slightly sandy gravelly CLAY with many ol Rl =
s Ncobbles and occasional boulders _é 600 AAas8s6| B | 6.00-6.00 s N1 s 51%/2133 Téna =
t | End of Borehole at 6.00 m @, 1o 15 15.8)
| 7
F8
C9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
3.6 3.8 0.75 5.00 5.00 NO 4.00 20 Moderate
57 6 2
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater. | Comments
Date | Tip Depthl RZ Top |RZ Base Type 11-12-15 6.00 NIL 2.80 End of BH
11-12-15 6.00 3.00 6.00 50mm SP
REMARKS CAT scanned location and hand dug inspection pit. Herras fencing erected. Sample Legend
D - Small Disturbed {tub) U - Undisturbed 100mm Diameter
B - Bulk Disturbad Sample
LB - Large Bulk Disturbed P - Undisturbad Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sampla




IGSL BH LOG CHISEL SEPARATED 18911.GPJ IGSL.GDT 22/12/15

REPORT NUMBER
GEOTECHNICAL BORING RECORD
e 18911
183
CONTRACT  UCD Campus BOREHOLE NO. BHO05
SHEET Sheet 1 of 1
CO-ORDINATES RIG TYPE Dando 2000
BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 16/12/2015
GROUND LEVEL (m AOD) BOREHOLE DEPTH (m) 6.60 DATE COMPLETED 16/12/2015
CLIENT UucD SPT HAMMER REF. NO. BORED BY J.O'Toole
ENGINEER Barrett Mahony ENERGY RATIO (%) PROCESSED BY |.Reder
= Samples
E S " > | - 8
= Description B % = IES - } Field Test So
?, g % a - g EY g_,‘ 3 Results =¥
a Q al 8 cZ |a| GE| 2 a2
0 | TOPSOIL paREs —
Soft, dark brown, CLAY (subsoil) - — —] 0.60
Firm, brown, SILT/CLAY with some gravel Fo— 4
- — <o N=10
F1 g AA45857| B | 1.00-1.00 (1.2.2.3.3.2)
: o
Co I — 1 200 |AAdssss| B | 200200 @ 2N3= "‘85 8
N Stiff to very stiff, grey, gravelly CLAY with some — ]
E cobbles g__g_:
F a_a—.
= I—— ;i N=28
L3 Ao AA45859| B | 3.00-3.00 B )
: fO— _—]
: o — 1
:‘4 & :6__“ AA45860| B | 4.00-4.00 &5 ;171“210 &
¥ O— _—
: ]
Cs =~ | 510 |aadsss1| B | 500500 = 501288 mm,
b~ | Hard, grey/black, gravelly CLAY with many cobbles il 79 12,1245, 11)
r and occasional boulders -
C N =50/230
Fo AA45862| B | 6.00-6.00 B 15";‘; 4
3 6.60
r End of Borehole at 6.60 m
F7
:'s
:
L
:_9
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
4.7 . 0.
5.9 5?1 00755 No water strike
6.4 6.6 2
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date | Tip Depthl RZ Top |RZ Base Type
REMARKS CAT scanned location and hand dug inspection pit. Herras fencing erected. Sample Legend
D - Small Disturbed (tub) U - Undisturbed 100mm Diameter
B - Bulk Disturbed Sample
LB - Large Bulk Disturbed P - Undisturbad Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sampla




IGSL BH LOG CHISEL SEPARATED 18911.GPJ IGSL.GDT 22/12/15

GEOTECHNICAL BORING RECORD

REPORT NUMBER

18911

CONTRACT  UCD Campus BOREHOLE NO. BHO06
SHEET Sheet 1 of 1
RIG TYPE Dando 2000
CO-ORPINATES BOREHOLE DIAMETER (mm) 200 DATE COMMENCED 10/12/2015
GROUND LEVEL (m AOD) BOREHOLE DEPTH (m) 5.60 DATE COMPLETED 10/12/2015
CLIENT ucbh SPT HAMMER REF. NO. BORED BY J.O'Toole
ENGINEER Barrett Mahony ENERGY RATIO (%) PROCESSED BY |.Reder
- N Samples
E gl E - > . a
< Description 2 ‘% = 22 < o Field Test S0
a [ > a — £ |E 8_ a_. Q Results c T
1) & k) [0) O3S | @ > O C 2 S o
=} 9 m| O cZ ([wF| o& & no
-0 [ MADE GROUND (comprised of grey angular gravel  RRRRRRN 020
E and cobbles)
© | MADE GROUND (comprised of rubble fill, cobbles, 0.60
E red brick)
~, | MADE GROUND (Comprised of brown silt/clay with And0893| B | 1.00-1.00 =
E some gravel and pieces of concrete) (11.1.1,1.2)
F RRRR 1.80
[ | Loose medium dense, brown, gravellyfine to coarse > - - >9 N=14
T2 | silty SAND XL AMDBE4| B || 200200 (2.3.3.3.4.4)
L X . . X
L 0" X . d
; 8 % 0
r R,
r T N=10
Ca o’ < > AA40895| B | 3.00-3.00 AT
r R
L X . . X
r ‘o’ X. ' d
C % 9 5 36
C BN 2 N=13
. 4 ra e ] AA40896 B 4.00-4.00 (1.5.4,3.3.3)
. A P
: g 'o e
r o x - 4.80
E 5 AA40897| B | 5.00-5.00 N =50/135 mm
E Dense, brown, broken angular GRAVEL with cobbles RV %0 4 (5.10.22.26)
E (possible weathered rock) M 0 5.60 = 50040
r End of Borehole at 5.60 m (25, 50)
Fe
F7
8
Fo
HARD STRATA BORING/CHISELLING WATER STRIKE DETAILS
Time Water | Casing | Sealed Rise Time
From (m)| To (m) (h) Comments Strike Depth At To (min) Comments
8.1 53 0.75 1.80 1.80 NO 1.40 20 Slow
55 5.6 2 4.90 4.90 NO 2.00 20 Rapid
GROUNDWATER PROGRESS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth | Depth e | Comments
Date Tip Depthl RZ Top |RZ Base Type 10-12-15 5.60 NIL 2.00 End of BH

REMARKS CAT scanned.location and hand dug inspection pit. Herras fencing erected.

Sample Legend
D - Small Disturbed (tub) U - Undisturbed 100mm Diameter
B - Bulk Disturbed Sample

LB - Large Bulk Disturbed P - Undisturbed Piston Sample
Env - Environmental Sample (Jar + Vial + Tub) W - Water Sample




Appendix II Rotary Drilling Records



GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18911

IGSL RC F1 10M 18911.GPJ IGSL.GDT 11/1/16

CONTRACT  UCD Campus DRILLHOLENO RC1
SHEET Sheet 1 of 2
ORDINATE!
Ly RIES RIG TYPE — DATE DRILLED 22/12/2015
nebe
GROUND LEVEL (mOD) FLUSH AirMist DATE LOGGED 22/12/2015
CLIENT UCD INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER Barrett Mahony CORE DIAMETER (mm) LOGGED BY D. O'Shea
ElE
St 12
£l ° o o =
3= E ;\:: S Fracture g 8 3
a CC’ o|lo|C SpLacmg ':J). Description =, ?) ©
gls || 09 & E| & | & -
£l & (mm) =4 = 2| & z
[t — = © o ~
2| 8 5| % §ls|5| &
gl 8 250 2|3 o|l | ®» (%)
[NEEERNRA ENNARNNAT N
Lo Symmetrix Drilling - No recovery, observed by driller as
r made ground consisting of Shell and Auger material
L (clayey gravel).
F1
F 1.30
& 1"o-| Symmetrix Drilling - No recovery, observed by driller as
r - —5| grey/brown sandy gravelly clay
o B
[2 — 4 2.20
r —| Symmetrix Drilling - No recovery, observed by driller as
r —_—] grey/lack gravelly clay
E —
X p‘_Q
; = o
r il
C b
L pEE
; LE
[ -
Fs ~—
C O
u 4
C Fap il
t i,
L6 9-_]
i o]
L 3
C7 _ﬁ__;
o (@
L o
- O—
L 1~ 3
L 1O
I8 =
- 8.40 N = 25/20 mm
- ——|_ Symmetrix Drilling - No recovery, observed by driller as (12.29)
g-—g_ grey/brown gravelly clay with occasional cobbles
X &
o
o 155 "1
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-10.10m Water | Casing | Sealed Rise Time
Strike | Depth | At To | (min) |COMments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date [ Tip Depthl RZ Top |RZ Base Type




IGSL RC FI 10M 18911.GPJ IGSL.GDT 11/1/16

-| REPORT NUMBER
ks GEOTECHNICAL CORE LOG RECORD 18911
G .
CONTRACT  UCD Campus DRILLHOLENO RC1
SHEET Sheet 2 of 2
CO-ORDI
HATES RIG TYPE — DATE DRILLED 22/12/2015
nebe
GROUND LEVEL (mOD) FLUSH AfEMISE DATE LOGGED 22/12/2015
CLIENT uco INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER Barrett Mahony CORE DIAMETER (mm) LOGGED BY D. O'Shea
ElE
= -E R R ® -'%
3 Ej x| o Fracture s = 3
% elolo|C Spacing o Description . a G
2ls|rF|lo|c Log [ el | & >
£l (mm) 2|2 El s = =
[= . L © k) ~
HE 5| & 3| 3|s| &
ol o 250 sod = | 8 gl 2| & &
e
- 10 == 1010 _
L End of Borehole at 10.10 m N = 25/30 mm
L (25, 25)
E 11
:_12
:_13
[ 14
:'15
:_16
:'17
:_18
:_19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-10.10m Water | Casing | Sealed Rise Time
Stike | Depth | At To | (mim |Scmments
No water strike recorded
GROUNDWATER DETAILS
INSTALLATION DETAILS pate | SO | Gtd | ORer | Comments
Date | Tip Depthl RZ Top |RZ Base Type




IGSL RC FI 10M 18911.GPJ IGSL.GDT 11/1/16

GEOTECHNICAL CORE LOG RECORD

REPORT NUMBER

18911

CONTRACT  UCD Campus DRILLHOLENO RC3
SHEET Sheet 1 of 2
ERIRGIBIATIRS BiGTVAE » DATE DRILLED 21/12/2015
nebel
GROUND LEVEL (mOD) FLUSH AirMist DATE LOGGED 21/12/2015
CLIENT ucD INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER Barrett Mahony CORE DIAMETER (mm) LOGGED BY D. O'Shea
ElE
sls|ele| @ 2
i Zﬁ Eﬁ = gractgre 5 8 6}
Slo|lslo|ag pacing N Description _ gl &
Ls|rF|lo|c Log % el | & >
£l c (mm) £|E =l s|8| 2
z| 2 & o a > =4 =
2 R 250 o ) @ @ o o
al o . Z || 3 ol | ®» %)
IR RNY ERRRRRNRTAN]
Lo Symmetrix Drilling - No recovery, observed by driller as
N made ground consisting of Shell and Auger material
L (clayey gravel).
: DD
1 o Eo
- o Ho
E o [0
2 H
k o :O
E o go
- 3=3
F o Ho
E o EO
F4 E
- o [0
: o Ho
- o Ho
£S =
[ o Ho
: o Ho
o 6.00 -
F6 1KD—] Symmetrix Drilling - No recovery, observed by driller as o Ho
N - — grey/black gravelly clay =
E (ol o Ho
[ — 4 =
:_ 1~ 3 b Ho
F7 — ]
F o 7.30 )
L °7 <] Symmetrix Drilling - No recovery, observed by driller as =]
[ 0-4 | grey/brown sandy gravel P = 1
E lo ~ 7.90 =
Cs ©O——| Symmetrix Drilling - No recovery, observed by driller as o Mo | N =21/30 mm
r " — grey/black gravelly clay with occasional cobbles — (25,29, 21)
F (Sally o Ho
L el =
F (@ =
C il > =°
) 'g— =
o - o Ho
: 2 -
N a'—_ o Ho
C = B
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-10.20m Water | Casing | Sealed Rise Time
Strike | Depth | At To | (min) |COMments
No water strike recorded
GROUNDWATER DETAILS
INSTALLATION DETAILS pate | 0 | Gt | Difies” | Comments
Date | Tip Depthl RZ Top |RZ Base Type
21-12-15 | 10.20 1.00 10.20 50mm SP




IGSL RC FI 10M 18911.GPJ IGSL.GDT 11/1/16

REPORT NUMBER
| GEOTECHNICAL CORE LOG RECORD 18911
@3,/
CONTRACT  UCD Campus DRILLHOLENO RC3
SHEET Sheet 2 of 2
M) ROIHATES — K DATE DRILLED 21/12/2015
nebel
DATE LOGGED 21/12/2015
GROUND LEVEL (mOD) FLUSH AirMist
CLIENT uCD INCLINATION (deg) -90 DRILLED BY IGSL
ENGINEER Barrett Mahony CORE DIAMETER (mm) LOGGED BY D. O'Shea
S E] ]l o
=| £ 9 =
e . E E Fracture g 5 5
Slelclolg SpLacmg g Description - 8 &
Sl SiF|lo|la 09 9 (= s | 2 >
£l (mm) | B = | = g <
2| 8 5|8 glelg| &
al o =0 sof = | 8 gl e & &
(EEERTRRRA ENRARNARTAN]
L0 Pyl 1020 °H° [ N=17/10mm
; End of Borehole at 10.20 m : (25.33.17)
F 11
12
:"13
[ 14
:_17
:_18
:‘19
REMARKS WATER STRIKE DETAILS
Hole cased 0.00-10.20m Water | Casing | Sealed Rise Time
Stike | Depth | At To | (miny |Somments
No water strike recorded
GROUNDWATER DETAILS
Hole Casing | Depth to
INSTALLATION DETAILS Date Depth Depth ater Comments
Date  [Tip Depthl RZ Top |RZ Base Type
21-12-15 | 10.20 1.00 10.20 50mm SP




Appendix ITI Trial Pit Records / Photographs



IGSL TP LOG 18911.GPJ IGSL.GDT 14/12/15

REPORT NUMBER
TRIAL PIT RECORD 18911
NG5
CONTRACT UCD Campus TRIAL PIT NO. TPO1
SHEET Sheet 1 of 1
A — CO-ORDINATES DATE STARTED  08/06/2015
’ DATE COMPLETED 08/06/2015
CLIENT o— GROUNDLEVEL () EXCAVATION 5T Track Machine
ENGINEER Barrett Mahony
Samples ol
g |2
0 € |8
Geotechnical Description X - |le
c = g 5]
° 2 €D o — o
@ = [ 5} a o) = ) ow
o Q. % w £ o a =% c cn
S |8E| @ |2 |82 | & a1 S | £¥
| 00 | MADE GROUND (comprised of grey slightly clayey
L slightly sandy angular gravel with occasional angular
L cobbles - C.L.804) o3E
i Soft, brown/grey mottled very sandy gravelly CLAY with ’
i occasional cobbles (possible very clayey sand) - fill
I AA39373] B [0.70-0.70
10 z - - = 1.00 =
L Firm to stiff, grey, slightly sandy gravelly CLAY with many (STow)
L subangular to subrounded cobbles and occasional
L boulders
I AA39374] B [1.70-1.70
[ 20
I ' AA39375| B  [R.70-2.70)
L 30 | End of Trial Pit at 3.00m ’
__4,0

Groundwater Conditions
Slow water flow at 1.0m

Stability
TP slightly unstable

General Remarks
SA test 01 done in TPO1 location - for all soakaway test information see SAO1 log




IGSL TP LOG 18911.GPJ IGSL.GDT 14/12/15

REPORT NUMBER
il Y TRIAL PIT RECORD 18911
lGiSHN
CONTRACT  UCD Campus TRIAL PIT NO. TP0O2
SHEET Sheet 1 of 1
LOGEED BY  [Eeder CO-ORMMNATES DATE STARTED  08/06/2015
) DATE COMPLETED 08/06/2015
CLIENT ucD RREUNDCEVEL () EXCAVATION 5T Track Machine
ENGINEER Barrett Mahony METHOD
Samples _ %
g |5
Geotechnical Description g put @
o S 7 e |8
< © = o = —
S| 5|8 |Es| & | 5 | §|5E
S |dE| w =2 0T e o S | X
00 | MADE GROUND (comprised of grey slightly clayey
slightly sandy angular gravel with occasional angular 0.20

cobbles - C.L.804)

MADE GROUND (comprised of brown/grey clayey sandy
gravel, cobbles, boulders, sandy gravel)

AA39376| B  0.60-0.60

1.30 i

(Se;age)

Firm to stiff, grey, slightly sandy gravelly CLAY with many .a'_-|
subangular to subrounded cobbles and occasional B =]
boulders o ey
s AA39377| B  [1.60-1.60
= O
[ %0 ’c. j 210
Medium dense, dark grey, slightly clayey gravelly SAND | = _-1 v
(possible clayey sandy gravel) —a 1 230 (Siow)
Firm to stiff, dark grey, gravelly CLAY with many g_ﬁ_
subangular cobbles :e___‘
o AA39378( B  [2.60-2.60
15— -
- - =L 3.00

L 30 | End of Trial Pit at 3.00m

4.0

Groundwater Conditions
Slow water flow at 2.2m; seepage flow at 1.3m

Stability
TP slightly unstable from 2.1m to 2.3m

General Remarks
SA test 02 done in TPO2 location - for all soakaway test information see SA02 log




IGSL TP LOG 18911.GPJ IGSL.GDT 14/12/15

| 30 | End of Trial Pit at 3.00m

REPORT NUMBER
TRIAL PIT RECORD
18911
CONTRACT  UCD Campus TRIAL PIT NO. TPO3
SHEET Sheet 1 of 1
T CO-ORDINATES DATE STARTED  08/06/2015
’ DATE COMPLETED 08/06/2015
CLIENT UEE GHOUND LEVEL (m) EXCAVATION 5T Track Machine
ENGINEER Barrett Mahony METHOD
@
Samples = 2
¢ |5
Geotechnical Description 2 = | 8
o S |3 | e L
c = © P a e o=
[} = Q [0} = Q ©
o = 3 = £ a o c cn
S |8E| w |z |82| & 8 g |2
[ 00 T TOPSOIL Lo
I : : . 0.25
r Soft, brown, slightly sandy CLAY with occasional gravel -
i fill
I o —] AA39382] B [0.50-0.50
[ o]
L ol
1o = Toseex] 1.00
L " MADE GROUND (comprised of brown/grey sandy
L gravelly clay, sandy gravel, cobbles, boulders)
I AA39383| B [1.40-1.40)
. 222 1.60
L Firm to stiff, brownish grey to grey, slightly sandy gravelly F3—
L CLAY with some subangular cobbles —_-e_—-o?—
L =
20 = _Q
+ ‘O__ -
oG
I T el
L _'—___— AA39384 B 2.40-2.40
- === 3.00

Groundwater Conditions
TP dry

Stability
TP slightly unstable from 1.0m to 1.6m

General Remarks




IGSL TP LOG 18911.GPJ IGSL.GDT 14/12/15

REPORT NUMBER
TRIAL PIT RECORD 18911
Jas
CONTRACT  UCD Campus TRIAL PIT NO. TPO4
SHEET Sheet 1 of 1
CO-ORDINATES
LOGGEDBY |.Reder DATE STARTED 08/06/2015
DATE COMPLETED 08/06/2015
CLIENT Uch GROUND LEVEL (m) EXCAVATION 5T Track Machine
ENGINEER Barrett Mahony PRI
Samples . %
g |5
Geotechnical Description _%’ = @
L = = ) [0}
2l | 2198 e | % |5
0] = Q 0] = ] TV m©
o> a__ 3 = Ew a [} c =N
S |8E| w |2 | B2 | & 3 g | £X
| 00 | MADE GROUND (comprised of grey slightly sandy
L angular gravel with occasional angular cobbles - C.L.804)
I : XXX 0.35
r Soft, dark brown/brown, sandy CLAY with some gravel - |=°— .+
b o] AA39379| B [0.50-0.50
[ o]
pa
L - e 1.20
L MADE GROUND (comprised of brown clayey sandy
L gravel, gravelly clay, cobbles, boulders, red brick, angular
L stones)
L AA39380] B  [1.50-1.50]
: (Segage)
[20 i
r 5 - - XX 2.20 2
L Medium dense, brown, slightly clayey sandy fine to coarse "2 o_2 (Moderate)
L GRAVEL - possible original ground 0.4 0 4
L e e
I fg’ ﬁ< AA39381 B [.50-2.50
- o_' o
I __ =2 =9 580
L End of Trial Pit at 2.80m
[ 30
[ 40

Groundwater Conditions
Seepage flow at 1.8m; Moderate water flow at 2.2m

Stability
TP very unstable from 2.2m

General Remarks
SA test 03 done in TP04 location - for all soakaway test information see SAQ03 log




Project Number: 18911
Site: UCD Campus
Project Engineer: Barrett Mahony

TRIAL PIT PHOTOGRAPHY RECORD
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Project Number: 18911
UCD Campus

Site

TRIAL PIT PHOTOGRAPHY RECORD

TP 2 - spoil



Project Number: 18911
Site: UCD Campus
Project Engineer: Barrett Mahony

TRIAL PIT PHOTOGRAPHY RECORD




Project Number: 18911
Site: UCD Campus
Project Engineer: Barrett Mahony

TRIAL PIT PHOTOGRAPHY RECORD




Appendix IV Dynamic Probes



o DYNAMIC PROBE RECORD

REPORT NUMBER

Een 18911
dl D 18.5)
CONTRACT UCD Student Accomodation PROBE NO. DP1
SHEET Sheet 1 of 1
CO-ORDINATES DATEDRILLED  10/12/2015
GROUND LEVEL (mOD) HAMMER MASS (kg) 50 DATE LOGGED 10/12/2015
CLIENT uch INCREMENT SIZE (mm) 100
ENGINEER  Barrett Mahony FALL HEIGHT (mm) 500 FERIER EE UPH
8 25
9 £t
kel 5
= ; o = = —~ | @G| GraphicProbe
E Geotechnical Description - E 45 E & % Record
£ S £ © ) = 2z
5 | 5| s | = | 5|82
0 - o w = O |a<=fo 5 10 15 20 25
[00 0.00 | 20 N
[ 0.10 | 10
I 020 | 7 N
[ 030 | 4
[ 040 | 4 _
i 0.50 4 |
i 060 | 6 y
I 070 | 4
i 080 | 3 %
0.90 3
1.0 100 | 6
i 110 | 6
I 120 | 4
[ 1.30 3
3 1.40 | 4 |
i 150 | 3
i 1.60 | 4
1.70 8
+ 1.80 8
i 1.90 8
| 2.0 200 | 7
[ 210 | M §
i 220 | 10
i 230 | 10
L 240 | 1 |
i 250 | 1
i 260 | 1
i 270 | 15 \
I 280 | 15 NN
B 290 | 25
| 3.0 | End of Probe at 3.00 m
| 4.0
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DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT

UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

CLIENT
ENGINEER

ucb
Barrett Mahony

HAMMER MASS (kg)
INCREMENT SIZE (mm)
FALL HEIGHT (mm)

50
100
500

PROBE NO.
SHEET

DP2
Sheet 1 of 1

DATE DRILLED
DATE LOGGED

10/12/2015
10/12/2015

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m)

Elevation (mOD)

Water

Probe Readings

Graphic Probe
Record

(Blows/Increment)

0 5 10 15 20 25

T

1.0

[ 2.0

[ 3.0

4.0

o
o

End of Probe at 2.90 m
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DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT

UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

CLIENT
ENGINEER

ucb
Barrett Mahony

HAMMER MASS (kg)
INCREMENT SIZE (mm)
FALL HEIGHT (mm)

50
100
500

PROBE NO.
SHEET

DP3
Sheet 1 of 1

DATE DRILLED
DATE LOGGED

10/12/2015
10/12/2015

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m)

Elevation (mOD)

Water

Probe Readings

Graphic Probe
Record

(Blows/Increment)

0 5 10 15 20 25

o
o

2.0

3.0

4.0

End of Probe at 2.30 m

2.20

12 N

12 S|
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REPORT NUMBER

[ 3.0

[4.0

End of Probe at 2.10 m

el e DYNAMIC PROBE RECORD 18911
1iGISTIN
CONTRACT UCD Student Accomodation PROBE NO. DP4
SHEET Sheet 1 of 1
CO-ORDINATES DATEDRILLED  10/12/2015
GROUND LEVEL (mOD) HAMMER MASS (kg) 50 DATE LOGGED 10/12/2015
CLIENT uco INCREMENT SIZE (mm) 100
ENGINEER  Barrett Mahony FALL HEIGHT (mm) 500 PROBE TYPE BFE
8 0b
kel .
R ; o e = ~ | @G| GraphicProbe
E Geotechnical Description - E 5 E § % Record
< 5 £ T @ £ (83
{ 2| 5| |5 | 5|88
g B o ] = O |20 5 10 15 20 25
0.0 0.00 0
i 010 | ©
I 020 | 18 N
i 0.30 | 10 R
i 040 | 6 _|
[ 050 | & N\
[ 060 | 4
I 070 | 7
[ 0.80 | 12 N
B 0.90 | 10
1.0 1.0 | 7 NN
[ 110 | 5
[ 120 | 7 RN
[ 130 | 12 N
L 140 | 22 N _|
i 150 | 16
i 160 | 14 N
i 170 | 15 R\
i 1.80 | 18 N
B 1.90 | 20
| 2.0 2.00 | 20

REMARKS

GROUNDWATER OBSERVATIONS
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REPORT NUMBER

RS, DYNAMIC PROBE RECORD 18911
liGiSILY
CONTRACT  UCD Student Accomodation PROBE NO. DP5
SHEET Sheet 1 of 1
CO-ORDINATES DATEDRILLED  11/12/2015
GROUND LEVEL (mOD) HAMMER MASS (kg) 50 DATE LOGGED 11/12/2015
CLIENT uco INCREMENT SIZE (mm) 100
ENGINEER  Barrett Mahony FALL HEIGHT (mm) 500 PROBE TYPE .
5 25
e £
5o ;
£ Geotechnical Description - E E E é ‘\é Graggé:oFr’crjobe
s 22| 5| 55|82
O b O o < © °5
8 s o w S o (a2 10 15 20 25
0.0 000 | 2
I 010 | 3
I 020 | 5
L 0.30 5
I 0.40 8 N -
L 0.50 6
L 0.60 3
I 070 | 3
i 080 | 3
0.90 3
1.0 1.00 4
+ 1.10 4 N
I 120 | 10
i 130 | 9 NN
I 140 | 4 RN _|
i 150 | 6
i 160 | 12 N
i 170 | 15 S
i 1.80 | 15 NN
i 190 | 15
2.0 2.00 | 18 N
I 210 | 2 ]
I 220 | 2
L End of Probe at 2.30 m
3.0
[ 4.0
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DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT

UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

HAMMER MASS (kg)

CLIENT
ENGINEER

ucb

Barrett Mahony

INCREMENT SIZE (mm)
FALL HEIGHT (mm)

50
100
500

PROBE NO.

SHEET

DP6
Sheet 1 of 1

DATE DRILLED 11/12/2015
DATE LOGGED 11/12/2015

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m)

Elevation (mOD)

Water

Graphic Probe
Record

Probe Readings
(Blows/Increment)

0 5 10 15 20 25

o
o

1.0

[ 2.0

3.0

End of Probe at 3.70 m

2.30
2.40
2.50
2.60
2.70
2.80
2.90
3.00
3.10
3.20
3.30
3.40
3.50
3.60

OZVNOWAUEZIINELODWNNWHRWO

REMARKS

GROUNDWATER OBSERVATIONS




IGSL DP LOG 100MM INCREMENTS 18911.GPJ IGSL.GDT 11/12/15

lGiSiy

DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT  UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

CLIENT ucb
ENGINEER Barrett Mahony

HAMMER MASS (kg)
INCREMENT SIZE (mm)
FALL HEIGHT (mm)

50
100
500

PROBE NO.
SHEET

DP7
Sheet 1 of 1

DATE DRILLED
DATE LOGGED

11/12/2015
11/12/2015

PROBE TYPE

DPH

Geotechnical Description

Depth (m)

Legend

Depth (m)

Elevation (mOD)

Water

Probe Readings

Graphic Probe
Record

(Blows/Increment)

0 5 10 15 20 25

O
o

G B e Mo |

1.0

[ 2.0

[ 3.0

End of Probe at 3.30 m

[ 4.0
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DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT

UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

CLIENT
ENGINEER

ucb
Barrett Mahony

HAMMER MASS (kg)
INCREMENT SIZE (mm)
FALL HEIGHT (mm)

50
100
500

PROBE NO.
SHEET

DP8
Sheet 1 of 1

DATE DRILLED
DATE LOGGED

11/112/2015
11/12/2015

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m)

Elevation (mOD)

Water

pth (m)
Probe Readings

Graphic Probe
Record

(Blows/Increment)

0 5 10 15 20 25

2.0

[ 3.0

[ 4.0

o
o

End of Probe at 2.50 m
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DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT

UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

CLIENT
ENGINEER

ucb

Barrett Mahony

HAMMER MASS (kg)
INCREMENT SIZE (mm)
FALL HEIGHT (mm)

50
100
500

PROBE NO.

SHEET

DP9
Sheet 1 of 1

DATE DRILLED
DATE LOGGED

11112/2015
11/12/2015

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m)

Elevation (mOD)

Water

pth (m)

Graphic Probe
Record

Probe Readings
(Blows/Increment)

0 5 10 15 20 25

[ 2.0

[ 3.0

[ 4.0

o
=

End of Probe at 3.10 m

coooo
»wi=o| De
cdooo

0.50
0.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.10
2.20
2.30
2.40
2.50
2.60
2.70
2.80
2.90
3.00
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DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT

UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

HAMMER MASS (kg)

CLIENT
ENGINEER

ucb
Barrett Mahony

INCREMENT SIZE (mm)
FALL HEIGHT (mm)

50
100
500

PROBE NO.
SHEET

DP11
Sheet 1 of 1

DATE DRILLED
DATE LOGGED

10/12/2015
10/12/2015

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m)

Elevation (mOD)

Water

Probe Readings

Graphic Probe
Record

(Blows/Increment)

0 5 10 15 20 25

1.0

[ 2.0

o
o

[ 4.0 | End of Probe at 4.00 m
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DYNAMIC PROBE RECORD

REPORT NUMBER

18911

CONTRACT

UCD Student Accomodation

CO-ORDINATES

GROUND LEVEL (mOD)

HAMMER MASS (kg)

CLIENT
ENGINEER

uch INCREMENT SIZE (mm)

Barrett Mahony FALL HEIGHT (mm)

50
100
500

PROBE NO.

SHEET

DP12
Sheet 1 of 1

DATE DRILLED 10/12/2015
DATE LOGGED 10/12/2015

PROBE TYPE

DPH

Depth (m)

Geotechnical Description

Legend

Depth (m)

Elevation (mOD)

Water

pth (m)

Graphic Probe
Record

Probe Readings
(Blows/Increment)

0 5 10 15 20 25

o
(<

X

[ 3.0

[ 4.0

End of Probe at 3.10 m
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Appendix V Percolation Tests



Soakaway Design f -value from field tests IGSL

Contract: UCD Campus Contract No. 18911
Test No. SA 01 (in TPO1 loaction)
Engineer Barrett Mahony

Date: 08/12/2015

Summary of ground conditions

from to Description Ground water
0.00 0.35 MADE GROUND (grey angular gravel)
0.35 1.00 Soft, brown/grgy m_otlled, very sandy gravelly CLAY with occasional Slow water at
cobbles (possible fill) 1.0m
1.00 1.20 Firm, grey, slightly sandy gravelly CLAY with many cobbles ’
Notes:
Field Data Field Test
Depthto| Elapsed Depth of Pit (D) 1.20 m
Water Time Width of Pit (B) 0.80 m
(m) (min) Length of Pit (L) 1.50 m
0.450 0.00 Initial depth to Water 0.45 m
0.460 1.00 Final depth to water = 0.680 m
0.470 2.00 Elapsed time (mins)= 90.00
0.480 3.00
0.490 4.00 Top of permeable soil | m
0.495 5.00 Base of permeable soil m
0.500 6.00
0.515 7.00
0.520 8.00
0.525 9.00
0.530 10.00 Base area= 1.2 m2
0.540 12.00 *Av. side area of permeable stratum over test p 2.921 m2
0.550 14.00 Total Exposed area = 4.121 m2
0.560 16.00
0.570 18.00
0.580 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time
0.595 25.00
0.610 30.00 f= 0.00074 m/min or 1.24026E-05 m/sec
0.630 40.00
0.640 50.00
0.650 60.00
0.660 70.00
0.670 80.00
0.680 90.00

Depth of water vs Elapsed Time (mins)

100.00
90.00 *
80.00 |—
70.00 |- - ——re—
6000 | —
50.00 {— *
40.00 |— - *
30.00 |- —— e T —
2000 e e
10.00

0.00 4-‘!’

0.000 0.100 0.200 0.300 0.400 0500 0.600 0.700 0.800
Depth to Water (m)

Elapsed Time(mins)




Soakaway Design f -value from field tests

IGSL

Contract: UCD Campus

Test No. SA 02 (in TP02 loaction)
Engineer Barrett Mahony

Date: 08/12/2015

Contract No. 18911

Summary of ground conditions

0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700

Depth to Water (m)

0.800

from to Description Ground water
0.00 0.20 MADE GROUND (grey angular gravel)
0.20 1.30 MADE GROUND (comprised of brown/grey clayey sandy gravel, s
eepage at
cobbles, boulders, sandy gravel) 13m
1.30 1.50 Firm, grey, slightly sandy gravelly CLAY with some cobbles ’
Notes:
Field Data Field Test
Depth to| Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.80 m
(m) (min) Length of Pit (L) 1.50 m
0.500 0.00 Initial depth to Water 5 0.50 m
0.510 1.00 Final depth to water = 0.690 m
0.520 2.00 Elapsed time (mins)= 90.00
0.525 3.00
0.530 4.00 Top of permeable soil m
0.535 5.00 Base of permeable soil m
0.540 6.00
0.545 7.00
0.550 8.00
0.555 9.00
0.560 10.00 Base area= 1.2 m2
0.565 12.00 “Av. side area of permeable stratum over test p 4.163 m2
0.570 14.00 Total Exposed area = 5.363 m2
0.580 16.00
0.585 18.00
0.590 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time
0.610 25.00
0.630 30.00 f= 0.00047 m/min or 7.87287E-06 m/sec
0.640 40.00
0.650 50.00
0.660 60.00
0.670 70.00
0.680 80.00
0.690 90.00
Depth of water vs Elapsed Time (mins)
100.00
90.00 |- *
» 80.00 *
c
‘€ 70.00 — — —
E 60.00 {— ———— — e
i 50.00 *
g 40.00 *
a 3000 |— —— — —— —
© °®
w  20.00 — a— e
10.00 ==
0.00 <




Soakaway Design

f -value from field tesis

IGSL

Contract: UCD Campus
Test No. SA 03 (in TP04 loaction)
Engineer Barrett Mahony

Date: 08/12/2015

Contract No. 18911

Depth to Water (m)

Summary of ground conditions
from to Description Ground water
0.00 0.35 MADE GROUND (grey angular gravel - C.L. 804)
0.35 1.20 MADE GROUND (comprised of dark brown/brown, sandy clay with
occasional gravel) DRY
1.20 1.50 MADE GROUND (comprised of dark brown clayey sandy gravel,
gravelly clay, cobbles, boulders, red brick)
Notes:
Field Data Field Test
Depth to| Elapsed Depth of Pit (D) 1.50 m
Water Time Width of Pit (B) 0.80 m
(m) (min) Length of Pit (L) 1.80 m
0.750 0.00 Initial depth to Water 0.75 m
0.755 1.00 Final depth to water = 0.920 m
0.760 2.00 Elapsed time (mins)= 90.00
0.765 3.00
0.770 4.00 Top of permeable soil | m
0.775 5.00 Base of permeable soil m
0.780 6.00
0.785 7.00
0.790 8.00
0.795 9.00
0.800 10.00 Base area= 1.44 m2
0.805 12.00 *Av. side area of permeable stratum over test p 3.458 m2
0.810 14.00 Total Exposed area = 4.898 m2
0.820 16.00
0.830 18.00
0.840 20.00 Infiltration rate (f) = Volume of water used/unit exposed area / unit time
0.850 25.00
0.860 30.00 f= 0.00056 m/min or 9.25548E-06 m/sec
0.870 40.00
0.880 50.00
0.890 60.00
0.900 70.00
0.910 80.00
0.920 90.00
Depth of water vs Elapsed Time (mins)
100.00
90.00 »
’g:;‘ 80.00 °
‘g 70.00 S e *
uE> 60.00 - — - - o
i 50.00 — *——
T 40.00 ——
2 3000 { - —~ - - e -
ﬁ 20.00 —— s ———— S
10.00 /
0.00 €
0.000 0.200 0.400 0.600 0.800 1.000




Appendix VI A Geotechnical Laboratory



01/20 A8y II'ld :dwi

1d'602694

Lol 91/10/£0

<N \

abed| a1eQ

Aq panoiddy

(1ebeuey Allenp) aulAg H

suodal anoidde 0} pazuoyine suosiad

Aloreloqe] sjeua1el p1 1SH|

")uoW 8uo 10j paulelal aq ||IM |euajew Bujuiewal Auy ‘paisa) suswioad

S 8y} 0] ajejal sjnsal ay |

‘uoljeypaIooe Jo adods ay) apIsino ale suoneaidialul pue suoiudo
¥102:1-268210SI J0 uoneayqnd o} enp plepuels ,umelpyim, e st 2/£1Sg J0 g€ asnejd, ‘310N

paqunisipun - N

poyiaw juiod auo 1a}aLlonauad auod '
poyiaw aAniulyap Jajawonauad auo) v
onseld uoN - dN
PaAIadal SY - HY

:asnen
jwi pinbr

syleway paqunisip ynqg - g :adA) sidweg pPaAaIS 19M - SM :uonesedald  S8lON
AV10 “Alienest Apues Apubys umoasea| 1 O vy SM ¥S L 4" 14 LE d 0L04/S\Y 09 298SPVY SoHd
AV10 Aljeaeib Apues A1an umoig 10 A% SM LS 8l 0c 8¢ €¢ d 690L/S LY o'l /S8SvVYY SOHd
a0 At fows s otwensea| ] O A% SM 29 4! Gl 6¢ 9l g /904/S\V (07 998G¥VY €0Hgd
AV10 Aiianest hian Apues Aiaa fessumorgpeal 1 O vy SM €e LI 14 °14 14" g 9904/S LY 0's ore6EVY ¢0Hg
Ao et s towws g tommon ol ] O vy SM S§ gl Gl 8¢ Gl g G90L/SLY 09 LYEBEVY LOHd
AV10 Alleaeib Apues As16/umoiq yeq 10 vy SM 659 el Sl 8¢ 9l d ¥904/S LY 0'e PrE6EVY LOHd
, asne|g wngey> [ xepul | % Wwi [ % Hwi | % usuo) | edAL
uonduosaq z%w_www_o nwry pinbr fuonesedald % Alonseld | onse|d pinb alnisioly | aidwes| joy "ge7 [|(w) yidaqg|oN sidwes| d1/HG
91L/1L0/¥0 ‘paisa ] sieQ Gl/gl/le  :pan@day sajdwes
JOINg lswoisny
uligng don ‘awe joeJjuo) LL68t "ON 10elu0D 80/694  'ON Hoday
. T ‘ . . 9/19%¥8 S¥0
50N 53 34095 ) gy €SR VY €Y .g'€Sasne ‘0661:c Med:ZLE1LSF YIM 80UBplodde Ul palss | aIep|i3| '09

spwi onseld g pinbi ‘Jusjuo) aInisIop Jo uoneulwIsieq

av 7\_

podey 1sa |

seep ‘|leyman

Med ssauisng LN 'GP iun

AiojelogeT] sjeuLie
PI11S9I




alep|iy 0D ‘seeN ‘|leymaN “ied ssauisng LN ‘PY1ISHI

(1abeuey Aenp) swAg H (1ebeuepy Allenp "deq) neueg r :uodal eroidde 0) pasuouyine suosiad

o .;f,;.;l,y»/w. CN
il OHIOR0 S VY Aioreloqer sjeusiey p1 ISOI
:0u abed :a1eq :Aq panoiddy
Gl 2000
TINVHD aNvs (ww)azis andls  17/S AVTO 0e S00°0
00} oL b L0 100 L00°0 1000°0 a2 20070
0 AVIO/171S ke i
ol 82 21070
i S e 0z e 9200
" e S 5e LE0°0
o
| LT o 2 6e €900
AT Q Sy S0
A 5 0 €0
B 09 @ y
5 anvs €S Ser0
[(e]
0L - GG 90
L 08 19 8Ll
i 06 99 4
0oL 2L Ge'e
SNOHUWN N = = OO W N = ) =] = 8/ (e
WO N® O B O oy - s W » = %
)] &) @ 4] [&)] @ .
18 €9
syleway . 98 ot
68 vl
AV 1D ‘Alenelb Ajybys ‘Apues Apybis Asibumolq yleq :uonduosaq €6 0c
9102/10/v0 pauels Bunse] ere@ GLOzZ/gl/le  PeAigosy ared 00l 82
JONg Jewoisng 009 (w) yideq 00l G'/¢
g :adA ) sjdwes 001 0S
G90//SLY ‘ON ojdwes ‘qe  /pE6EVY "ON 8|dwes 001 €9
LOHg ug SIREOD | gy s/
ulgng aon JJoeljuo) mc_mmma 9ZIS
/£/694 "ON Moday LI68L :ON 10BIU0D % ajoied

JESVON DU 4008 Ny gy30/130

aNUS3L

CICRCAV

dvN

A
SzozL sl

(paupalooe jou abejs uopeuaWIPaS :aj0u)
S'6 8 2°6 @SNe|0 ‘ 0661:21ed:L.E1ST {YHM 20UBPIODJE Ul PalSa L
uonnquisiqg azis 8|dijied 10 uoneuiuwialag

140d3d 1S3l




alep|iy 0O ‘seeN ‘|leymeN “ied ssauisng LN ‘P11 TISHI

(1ebeuepy Aijenp) sulAg H (Jebeuey Allenp ‘deq) nelleg ¢ :1odal snoidde 0} pasuoyine suosiad

Lol

= V)
:Aq panoiddy

Aiojelroqe sjeuaie |\ P11 1SHI

:ou abed
9l 2000
anvs (ww)azis anals  17/S AVIO ze G000
001 L L0 100 L00°0 1000°0 ve 2000
0 I 0100
i AVIO/LIS . 1100
B 0z 8¢ 9200
il e 3 Iy €00
V% ob 2 Ly €900
% e IS §1'0
RS % 3 o €0
g 09 s anvs 1S Ger0
0L = 09 90
08 g9 gL't
06 0. 4
001 Ll ge'e
B34 e 8o T g v8 S
= ey, B o A B 98 €9
syleway 16 (0]
I3AVHD e i
AV10 ‘Alenelb Apybys ‘Apues Apybls Asibumolq yleq :uonduosaq /6 0¢
9102/10/70 pauels bBuise) e1eq SL0zZ/2L/lg  PBAIBdaY 8ied 66 8c
J0Ng  :Bwoisn 00'% (w) yideg 001 G'/€
q :adA) sdweg 001 0S
1902/S\Y ‘ON ejdwes ‘qe  9985HVY "ON 8|dwes 00} €9
£oHa ug STEE02 | oy ]
ulgna aon :JoBIU0D puissed YA
8£/694 "ON Hoday L1681 ‘ON Joeluo) % 8joIed

£6 L ON I 15005 Ay g3 1120

ONIIS3L

(paupalooe jou abejs uonejuawWIpPas :ajou)
G'6 ® 2'6 @Sne|d ‘ 0661 gHed:LLELSE -YliMm 2doUeplodde ul pajss L
uonnquisiqg 9zIsS 2|2ijed Jo uoieuiwialag

140d34d 1S3l




alepiIy| 0 ‘SEEN ‘[eymaN “ied ssauisng N ‘PI1 1SHI

(1abeue Aenp) sukg H (Jebeuey Aljeno 'deq) neneg r :podal snoidde 0) pasuoyine suosiad

o —~d bk S
e OHHOre0 = V) Kioreioqe sjeusiey P11 SO
:0u abed :aleq :Aq panoiddy
cl ¢00°0
TINVEHD anvs (ww)azisanals 7S AVTIO Ll S00°0
(0[0]8 ot I L0 100 1000 L0000 6} /00°0
0 AVIO/ LIS e 0100
oL e 2100
S 0z 82 9200
al bs B X5 L£0°0
LT e 9 £90°0
= oy z ]
\\ Q 157 GL0
TH % g ov €0
T 09 £ anvs 2s 52p'0
» 0L 3 GG 90
- 08 29 8L
— 06 /9 ¢
| 001 €L Ge'e
LHWNN =2 onw v = oPo o = 8/ o
n 5] ® 3 o & .
a8 €9
syleway So—— 88 0]8
16 7l
AV1O/LTIS ‘Allenelb Apybys ‘Apues Ajybls AsiBumouq yieq :uonduosaq v6 0c
910¢/1L0/v0 pauels bunsa| sreq GLOz/El/Le paAledsy sled 16 8¢
JONgG :Jswoisny 00°S (w) yideq 86 A
g  2dA] sidwes 00l 0S
890L/S LV "ON o|dwes ‘qe]  GS8SHYY "ON 8|dwes 00l €9
pOHE ug SIBEOO L oy s/
ugng ann :10BIUOD buissed 27IS
6£/694d "ON Hodey L1681 ‘ON 1oBju0D %o s|oied
\EEVON DN 34005 yy 7,1 e (paupalooe jou abels uopeuawWIPas :aj0u)
e G'6 @ 2'6 9SNEID © 0661:21Ed /€L SE UM SOUBPIODIE U] PRISaL
avNAIL uonnqisig azis 3|diled Jo uoneuiwidlag
) 1H0d3d 1S3l




aJep|iy} 00 ‘SEEN ‘eYmaN “ied ssauisng N ‘PY1 1S

(1ebeue Aenp) swAg H (1ebeue Aleny 'deq) neueg r :podal anoidde 0) pesuoyine suosiad

Tt = N
e OHHOr0 S VY Kioreiogeq sjensie N P11 1SOI
:0u abed :a1eq :Ag panoiddy
1913 1000
TINVHD aNvs (ww)ezis andls  L7IS AVIO 9l S00°0
00t (018 3 L0 L00 1000 10000 8l 2000
0 AVIO/ LIS ot 0100
(018 L 2100
e 0z ¥Z 9200
1 G B 9g L£0°0
il 8 0e £90°0
h or z .
Jlikss G Ge GL0
= = 5 6¢ €0
o 7]
T 09 2 anvs Iy 520
L] Q@
0L = 1974 90
L1 <
08 VA4 8L}
06 1S c
1 1 0oL o1} Ge'e
BIUBBE 278 Y 2 285 2 8 o5 =
11 0 KU YU P 218 OFLLS syleway 1 - g9 oL
i 89 14"
AV1D ‘Alenelb ‘Apues Ajybis umolq yieq :uonduosag €L 0¢
910¢/10/v0 pauels Bunse) sreq S1L0zZ/gL/1e paAladay aieq L 8¢
J0OINg -18wolsn)d 009 (w) yideqg 88 WA
g  :edA) sidwes 001 0S
0L0L/S}+V "ON 8|dwes ‘qe  2985hVY "ON 8|dwes 001 €9
SOoHd -ug 318800 00l VA
ulgng ann :JoBIU0D puissed azIs
0v/694 "ON Modey LI68L ION JoBIU0D % 9joied

JERVON u..o.ﬁéem_z_uo

LRIV

av

Szoet oSt

é

(paupaiooe jou abejs uonejuaWIPaS :8j0u)
G'6 ® 2°6 @sNe[0 ‘ 0661:gMed:LLELSg ‘YIIM 8oueplodde Ul palss ]
uolnnguisiqg 9zIS 9|olled jo uoneuiwialag

14O0d34d 1S3l




aJepiiy| 00 'SEeN ‘|lBUMEN “iied ssauisng ZIN ‘PIT 1SHI

(1abeue Aenp) swkg H (1ebeue Aljenp "deq) neweg r :1odal anoidde 0) pasuoyine suosiad
e OO0 ~ =V Kioreloqe] sjerssie iy P11 1SOI
:ou abed :aleq :Rq panoiddy
TIAVHD anys (ww)azisansis 17/S AVTO
00l (o] L L0 L0°0 L000 L0000
0
[ B AVIO/LTIS
e o]
0¢
)
oc &
o 1% €900
or z .
Q 9 SL0
0S 3 / 0
09 @ .
5 aNVS 8 Gev'0
«
(0 3 6 90
08 el 8L'L
06 le ¢
\\ .
. 1 001 Ge ge'e
BIYWBRB UL M 528 2 o g g
()] [&] [0¢] [33] )] [ .
174 €9
syleway . 65 (0]
[euoisea20 yum JIAVHD ‘Apues ‘Ayis/Aakelo Ayblis Aaibumoiq ybi :uonduosaq V. 0c
910¢/10/v0 pauels Bunse) sleg GL0g/2L/le  Panieoay ajed ¥8 8¢
JONg :lawoisn) 00'¢ (w) yideg 26 G'/¢
g radA) sjdwes £6 0S
LLOLISIY ‘ON o|dwes 'qe  G6807VY "ON 9jdwes S6 €9
90Hg ug STWEOD | 4, 5/
ugna aon ;10 4U0D puissed azIS
60/694 "ON Hoday LL68L ‘0N 10BAU0D % soied
JESVON N 34005 y 3 (paupai100e Jou abeys uoleUBWIP3S :dj0u)
ﬁ G'6 %® 2'6 9sne|o ‘ 0661:21ed://€1SH ‘YlIMm 2oueplodde Ul palss L
avNAI uonnquisig aziS 3|21lied Jo uoneuiwisleQ
AN 1HOd3y 1sal




IGSL Ltd TEST REPORT
Materials Laboratory Determination of California Bearing
Unit J5,M7 Business Park Ratio (CBR)
Naas Co.Kildare ST
045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7 "
Report No. R69700 Contract ucb
Contract No. 18911 Customer BMCE
Date received 21/12/15 Date Tested 04/01/16
BH/TP No. TPO1 Sample No. 39373  Type: B
Depth (m) 0.70 Lab sample No. A15/7072
1.2 :
1.1 ?
| | | | d 1
1 - - ‘ ; ; w7
| 3 | | \ . gf R
0.9 - 1 ‘ = L
S S { — S 4‘ ===
‘ -
0.8 ‘ ‘ y
| T ‘ P ‘ ‘/
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. —/’, i - I I 1 1 i | |
0 : : : i ‘ 1 ;

0O 05 1 15 2 25 3 385 4 45 5 55 6 65 7 75
Penetration (mm)

Key: =——Top =  ~—=--mmmrmerme Base

Description:  Brown sandy gravelly SILT/CLAY

Initial Condition: Unsoaked

Moisture Content (%): 13 Bulk Density (Mg/m®): 2.23
Surcharge (kg): 4 Dry Density (Mg/m®): 1.97
% Material >20mm: 23

Method of compaction:  Static Compaction Method 2

Test Result Top Base
CBR % 2.2 3.4 Persons authorized to approve reports
Moisture 14 13 J Barrett (Dep. Quality Manager)
Content % H Byrne (Quality Manager)
. Approved by Date Page No.
IGSL Ltd Materials Laboratory W&o R R

R69700.TP01@0.70m.CBR Tmp: CBR Report. ML Rev 2 02/10



IGSL Ltd

Materials Laboratory
Unit J5,M7 Business Park
Naas Co.Kildare

045 899324

TEST REPORT
Determination of California Bearing
Ratio (CBR)

Tested in accordance with BS1377:Part 4:1990, clause 7

OETALED I Scop peg NO.133¢

Force (kN)

Report No.

Contract No.

R69701 Contract UcCD

18911 Customer BMCE

Date received 21/12/15 Date Tested 04/01/16

BH/TP No.

Depth (m)

TPO2 Sample No. 39376  Type:

0.60 Lab sample No. A15/7073

2.6

2.4

2.2 1

2

1.8

1.6 ——

1.4

1.2

14—

0.8
0.6 |-

0.4

0.2

N —

T T T T

1 15 2 25 3 35 4 45 5 55 6

0 05 7.5
Penetration (mm)

Key: Top ~  =-ememeeeemeeeee- Base
Description:  Dark brown sandy gravelly SILT/CLAY
Initial Condition: Unsoaked
Moisture Content (%): 11 Bulk Density (Mg/m3): 2.27
Surcharge (kg): 4 Dry Density (Mg/ms): 2.05
% Material >20mm: 41
Method of compaction:  Static Compaction Method 2
Test Result Top Base

CBR % 6.4 8.8 Persons authorized to approve reports

Moisture 11 11 J Barrett (Dep. Quality Manager)

Content % H Byrne (Quality Manager)
) Approved by Date Page No.

R69701.TP02@0.60m.CBR

Tmp: CBR Report. ML Rev 2 02/10




IGSL Ltd

Materials Laboratory

Unit J5,M7 Business Park
Naas Co.Kildare

TEST REPORT
Determination of California Bearing
Ratio (CBR)

Tested in accordance with BS1377:Part 4:1990, clause 7

WA

OETALED Iy Scop;

1S0 17025

AB

ACCREDITED

REG NO.1331

045 899324
Report No. R69701 Contract ucD
Contract No. 18911 Customer ~ BMCE
Date received 21/12/15 Date Tested 04/01/16
BH/TP No. TPO3 Sample No. 39382 Type: B
Depth (m) 0.50 Lab sample No. A15/7074
0.2

Method of compaction:  Static Compaction Method 2

z
=
o 014
=~
o
L.
0O 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key: Top =eememeemmemeeee- Base
Description:  Brown sandy slightly gravelly SILT/CLAY
Initial Condition: Unsoaked
Moisture Content (%): 28 Bulk Density (Mg/ma): 1.89
Surcharge (kg): 4 Dry Density (Mg/ma): 1.48
% Material >20mm: 5

Test Result Top Base
CBR % 0.6 0.7 Persons authorized to approve reports
Moisture o8 o8 J Barrett (Dep. Quality Manager)
Content % H Byrne (Quality Manager)
Approved by Date Page No.
IGSL Ltd Materials Laboratory WE 0501716 | 1 of 1

R69702.TP03@0.50m.CBR Tmp: CBR Report. ML Rev 2 02/10




IGSL Ltd

Materials Laboratory
Unit J5,M7 Business Park
Naas Co.Kildare

TEST REPORT
Determination of California Bearing
Ratio (CBR)

VA

OETAILED py score

IS0 17025

AB

ACCREDITED

REG NO.13%

Description:  Brown/black sandy slightly gravelly SILT/CLAY

Initial Condition: Unsoaked

Moisture Content (%): 34 Bulk Density (Mg/ms): 1.74
Surcharge (kg): 4 Dry Density (Mg/m®): 1.30
% Material >20mm: 0.6

Method of compaction:  Static Compaction Method 2

045 899324 Tested in accordance with BS1377:Part 4:1990, clause 7
Report No. R69701 Contract ucb
Contract No. 18911 Customer BMCE
Date received 21/12/15 Date Tested 04/01/16
BH/TP No. TPO4 Sample No. 39379  Type: B
Depth (m) 0.50 Lab sample No. A15/7075
0.6
0.5
0.4
z
*
o 0.3
o
5]
(1
024 —+———+— A
.’—
0.1 Lt
—‘
.’ |
= ‘i ‘ l -
P ‘
O 1 1 T T ' | Ll T
0O 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Penetration (mm)
Key: Top == Base

Test Result Top Base
CBR % 1.5 2.1 Persons authorized to approve reports
Moisture 35 33 J Barrett (Dep. Quality Manager)
Content % H Byrne (Quality Manager)
Approved by Date Page No.
IGSL Ltd Materials Laboratory W o 06/01/16 | 1 of 1

R69703.TP04@0.50m.CBR

Tmp: CBR Report.ML Rev 2 02/10




Appendix VIB Environmental Laboratory



Jones Environmental Laboratory

IGSL

Unit F

M7 Business Park
Naas

Co Kildare

Ireland

Attention :

Date :

Your reference :

Our reference :
Location :

Date samples received :
Status :

Issue :

Darren Keogh
8th January, 2016
ucb

Test Report 15/18234 Batch 1

22nd December, 2015
Final report

1

outside the scope of any accreditation, and all results relate only to samples supplied.
All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

PN—

Unit 3 Deeside Point
Zone 3

Deeside Industrial Park
Deeside

CH5 2UA

Tel: +44 (0) 1244 833780
Fax: +44 (0) 1244 833781

1,
So— 7,

2 &
“,

»
Doy W

Eight samples were received for analysis on 22nd December, 2015 of which eight were scheduled for analysis. Please find attached our Test
Report which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are

Where Waste Acceptance Criteria Suite (EC Decision of 19 December 2002 (2003/33/EC)) has been requested, all analyses have been performed

using the relevant EN methods where they exist.

Compiled By:

Phil Sommerton BSc
Project Manager

QF-PM 3.1.1v16

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.

1of14



Jones Environmental Laboratory

Client Name: IGSL Report: Solid
Reference: ucb
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Darren Keogh
JE Job No.: 15/18234
J E Sample No. 1 2 3 4 5-6 7-8 9-10 11-12
Sample ID BH1 BH3 BH5 BH5 TP1 P2 TP3 P4
Depth 3.00 4.00 1.00 6.00 0.70 0.60 0.50 0.50 Please see attached notes for all
COC No I misc abbreviations and acronyms
Containers J J J J v vJ vy vJ
Sample Date| 21/12/2015( 21/12/2015] 21/12/2015| 21/12/2015| 21/12/2015] 21/12/2015| 21/12/2015] 21/12/2015
Sample Type Soil Soil Soil Soil Soil Soil Soil Soil
Batch Number 1 1 1 1 1 1 1 1 R i Mi‘l:od
Date of Receipt| 22/12/2015| 22/12/2015| 22/12/2015| 22/12/2015) 22/12/2015| 22/12/2015| 22/12/2015] 22/12/2015
PAH MS
Naphthalene * - - - - <0.04 <0.04 <0.04 0.15 <0.04 ma/kg TM4/PM8B
Acenaphthylene - - - - <0.03 <0.03 <0.03 0.07 <0.03 mag/kg TM4/PM8
Acenaphthene * - - - - <0.05 <0.05 <0.05 0.42 <0.05 ma/kg TM4/PM8
Fluorene * = - - - <0.04 <0.04 <0.04 0.26 <0.04 mg/kg TM4/PM8
Phenanthrene * - = - . <0.03 0.11 <0.03 275 <0.03 mg/kg TM4/PM8
Anthracene * - = - - <0.04 <0.04 <0.04 0.55 <0.04 mg’kg TM4/PM8
Fluoranthene * = - % - <0.03 0.15 <0.03 3.46 <0.03 mg/kg TM4/PM8
Pyrene” - - - - <0.03 0.13 <0.03 3.02 <0.03 mg/kg TM4/PM8
Benzo(a)anthracene * - - - - <0.06 0.09 <0.06 1.89 <0.06 mg/kg TM4/PM8B
Chrysene * = - - - <0.02 0.09 <0.02 235 <0.02 ma/kg TM4/PM8
Benzo(bk)fluoranthene ’ - - - - <0.07 0.12 <0.07 4.13 <0.07 mag/kg TM4/PM8
Benzo(a)pyrene * 3 - < - <0.04 0.07 <0.04 287 <0.04 mg/kg TM4/PM8
Indeno(123cd)pyrene * = - - - <0.04 0.04 <0.04 1.96 <0.04 mg/kg TM4/PM8
Dibenzo(ah)anthracene * % ¥ - - <0.04 <0.04 <0.04 0.56 <0.04 mg/kg TM4/PM8
Benzo(ghi)perylene d - - - - <0.04 0.04 <0.04 2.09 <0.04 ma/kg TM4/PM8
Coronene - - - - <0.04 <0.04 <0.04 0.40 <0.04 mg/kg TM4/PM8
PAH 6 Total” - - - = <0.22 0.42 <0.22 14.51 <0.22 ma/kg TM4/PM8
PAH 17 Total - - - - <0.64 0.84 <0.64 26.93 <0.64 mg/kg TM4/PM8
Benzo(b)fluoranthene - - - - <0.05 0.09 <0.05 297 <0.05 ma/kg TM4/PM8
Benzo(k)fluoranthene - - - - <0.02 0.03 <0.02 1.16 <0.02 mg/kg TM4/PM8
PAH Surrogate % Recovery - - - & 122 120 119 123 <0 % TM4/PM8
Mineral Oil >C8-C10 - - - - <5 <5 <5 <5 <5 mgrkg TMS/PM16
Mineral Oil >C10-C12 - - - - <10 <10 <10 <10 <10 mg/kg TM5/PM16
Mineral Oil >C12-C16 - - - - <10 <10 <10 <10 <10 mg/kg TM5/PM16
Mineral Oil >C16-C21 - - - - <10 <10 <10 <10 <10 mg/kg TM5/PM16
Mineral Qil >C21-C40 - - - - <10 <10 <10 <10 <10 mag/kg TM5/PM16
Mineral Oil >C8-C40 - - - - <45 <45 <45 <45 <45 mg/kg | TM5/PM16
MTBE " - - - - <5 <5 <5 <5 <5 uglkg | TM31/PM12
Benzene” - - - - <5 <5 <5 <5 <5 uglkg | TM31/PM12
Toluene - - = = <5 <5 <5 <5 <5 uglkg | TM31/PM12
Ethylbenzene * - - - - <5 <5 <5 <5 <5 ug/kg | TM31/PM12
m/p-Xylene * - - - . <5 <5 <5 <5 <5 uglkg  [TM31/PM12
o-Xylene - - - - <5 <5 <5 <5 <5 ughkg | TM31/PM12
pcB28” - - - - <5 <5 <5 <5 <5 uglkg | TM17/PMB
pcB52* - - - - <5 <5 <5 <5 <5 ug/kg | TM17/PM8
PCB 101" - - - - <5 <5 <5 <5 <5 ug/kg | TM17/PM8
pcB 118" - - - - <5 <5 <5 <5 <5 uglkg | TM17/PMB
PCB 138" - - - - <5 <5 <5 <5 <5 uglkg | TM17/PM8
PCB 153" - - - - <5 <5 <5 <5 <5 uglkg | TM17/PM8
PCB 180" - - - - <5 <5 <5 <5 <5 ug/kg TM17/PM8

Please include all sections of this report if it is reproduced
QF-PM 3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f 14



Jones Environmental Laboratory

Client Name: IGSL Report: Solid
Reference: ucD
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Darren Keogh
JE Job No.: 15/18234
J E Sample No. 1 2 3 4 5-6 7-8 9-10 11-12
Sample ID BH1 BH3 BH5 BHS5 ™1 P2 3 P4
Depth|  3.00 4.00 1.00 6.00 0.70 0.60 0.50 0.50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers J J J J VJ vJ vJ vJ
Sample Date| 21/12/2015| 21/12/2015| 21/12/2015| 21/12/2015| 21/12/2015 | 21/12/2015 | 21/12/2015 | 21/12/2015
Sample Type Soil Soil Soil Soil Soil Soil Soil Sail
Batch Number 1 1 1 1 1 1 1 1
Lopior [ units | Mened
Date of Receipt| 22/12/2015| 22/12/2015| 22/12/2015| 22/12/2015| 22/12/2015 | 22/12/2015| 22/12/2015| 22/12/2015 §
Total 7 PCBs ” - - - - <35 <35 <35 <35 <35 uglkg | TM17/PM8
Natural Moisture Content - - - - 75 6.3 14.2 18.6 <0.1 % PM4/PMO
% Dry Matter 105°C - - - - 87.8 91.1 80.3 76.7 <0.1 % NONE/PM4|
Sulphate as SO4 (2:1 Ext)* 0.1405 0.0987 0.0076 0.0866 - - - - <0.0015 gll TM38/PM20
Total Organic Carbon * - - - - 0.40 0.26 0.61 4.84 <0.02 % TM21/PM24
Loss on Ignition * - - - - 1.5 1.1 2.7 8.0 <1.0 % TM22/PMO
pH* 8.28 8.29 8.45 8.36 - - - - <0.01 pH units | TM73/PM11
Mass of raw test portion - - - - 0.1022 0.0988 0.1117 0.1174 kg NONE/PM17
Mass of dried test portion - - - - 0.09 0.09 0.09 0.09 kg NONE/PM17|
Please include all sections of this report if it is reproduced
QF-PM 3.1.2v11 3of14

All solid results are expressed on a dry weight basis unless stated otherwise.



Jones Environmental Laboratory

Client Name: IGSL Report: CEN 10:1 1 Batch
Reference: ucb
Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub
Contact: Darren Keogh
JE Job No.: 15/18234
J E Sample No. 5-6 7-8 9-10 11-12
Sample ID TP ™2 TP3 P4
Depth 070 050 050 0:50 Please see attached notes for all
COC No / misc abbreviations and acronyms
Containers vy VJ vJ vJ
Sample Date| 21/12/2015| 21/12/2015] 21/12/2015| 21/12/2015
Sample Type Soil Soil Soil Soil
Batch Number 1 1 1 1 LSHiER i M:‘Jzod
Date of Receipt| 22/12/2015] 22/12/2015] 22/12/2015] 22/12/2015
Dissolved Antimony * <0.002 <0.002 <0.002 <0.002 <0.002 mg/l TM30/PM17
Dissolved Antimony (A10) <0.02 <0.02 <0.02 <0.02 <0.02 mglkg | TM30/PM17|
Dissolved Arsenic " <0.0025 <0.0025 <0.0025 0.0071 <0.0025 mg/l TM30/PM17
Dissolved Arsenic (A10)” <0.025 <0.025 <0.025 0.071 <0.025 mg/kg | TM30/PM17
Dissolved Barium” 0.006 0.004 0.003 0.004 <0.003 mg/l TM30/PM17|
Dissolved Barium (A10)" 0.06 0.04 0.03 0.04 <0.03 mg/kg | TM30/PM17
Dissolved Cadmium* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 mg/l TM30/PM17
Dissolved Cadmium (A10) ¥ <0.005 <0.005 <0.005 <0.005 <0.005 mg/kg | TM30/PM17
Dissolved Chromium” <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 mg/l TM30/PM17
Dissolved Chromium (A10)* <0.015 <0.015 <0.015 <0.015 <0.015 malkg | TM30/PM17
Dissolved Copper” <0.007 <0.007 <0.007 <0.007 <0.007 mg/l TM30/PM17
Dissolved Copper (A10)” <0.07 <0.07 <0.07 <0.07 <0.07 mg/kg | TM30/PM17,
Dissolved Lead * <0.005 <0.005 <0.005 <0.005 <0.005 mg/l TM30/PM17,
Dissolved Lead (A10)* <0.05 <0.05 <0.05 <0.05 <0.05 mg/kg | TM30/PM17]
Dissolved Molybdenum * 0.005 0.006 <0.002 0.003 <0.002 mg/l TM30/PM17,
Dissolved Molybdenum (A10) L 0.05 0.06 <0.02 0.03 <0.02 mg/kg | TM30/PM17
Dissolved Nickel® <0.002 <0.002 <0.002 0.002 <0.002 mg/l TM30/PM17
Dissolved Nickel (A10)* <0.02 <0.02 <0.02 0.02 <0.02 mglkg | TM30/PM17
Dissolved Selenium* <0.003 <0.003 <0.003 <0.003 <0.003 mg/l TM30/PM17
Dissolved Selenium (A10) # <0.03 <0.03 <0.03 <0.03 <0.03 mag/kg | TM30/PM17
Dissolved Zinc* 0.005 0.006 0.008 0.007 <0.003 mg/l TM30/PM17
Dissolved Zinc (A10)* 0.05 0.06 0.08 0.07 <0.03 mglkg | TM30/PM17
Mercury Dissolved by CVAF * <0.00001 | 0.00012 0.00011 0.00030 <0.00001 ma/l TMB1/PM38
Mercury Dissolved by CVAF * <0.0001 0.0012 0.0011 0.0030 <0.0001 mglkg | TMB1/PM38
Phenol <0.01 <0.01 <0.01 <0.01 <0.01 mg/l TM26/PMO
Phenol <0.1 <0.1 <0.1 <0.1 <0.1 mg/kg TM26/PMO
Fluoride 0.4 <0.3 0.3 0.4 <0.3 mg/l TM27/PMO
Fluoride 4 <3 3 4 <3 mg/kg TM27/PMO
Chloride <0.3 0.4 0.3 08 <0.3 mg/l TM27/PMO
Chloride <3 4 3 8 <3 mg/kg | TM27/PMO
Sulphate 0.48 4,95 16.44 31.70 <0.05 mg/l TM27/PMO
Sulphate 4.8 495 164.4 3171 <0.5 ma’kg TM27/PMO
Mass of raw test portion 0.1022 0.0988 0.1117 0.1174 kg NONE/PM17
Leachant Volume 0.887 0.891 0.878 0.873 | NONE/PM17
Eluate Volume 0.8 08 08 0.85 1 NONE/PM17
Dissolved Organic Carbon 3 3 8 4 <2 mg/l TM60/PMO
Dissolved Organic Carbon 30 30 80 40 <20 mg/kg | TM60/PMO
Total Dissolved Solids * 74 46 58 11 <10 mg/l TM20/PMO
Total Dissolved Solids * 740 460 580 1110 <100 mg/kg TM20/PMO
Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Murphy Result Report

Mass of sample taken (kg) 0.1022 Dry Matter Content Ratio (%) = 87.8
Mass of dry sample (kg) = 0.09 Leachant Volume (1) 0.887
Particle Size <4mm = >95% Eluate Volume (l) 0.8
JEFL Job No 15/18234 Landfill Waste Acceptance
Sample No 6 Criteria Limits
Client Sample No TP1
Depth/Other 0.70
Sample Date 21/12/2015 Inert Nons_i:':mo Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.40 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) <45 500 - -
PAH Sum of 6 (mg/kg) <0.22 - - -
PAH Sum of 17 (mg/kg) <0.64 100 - -
10:1 _— .

conEn Limit valufes for com.pllance

EluatasAnalysis S BS Elria1c:4lg$-;eastt /S 10 lIkg
A10

mg/kg mglkg
Arsenic <0.025 0.5 2 25
Barium 0.06 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury <0.0001 0.01 0.2 2
Molybdenum 0.05 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.05 4 50 200
Chloride <3 800 15000 25000
Fluoride 4 10 150 500
Sulphate as SO4 4.8 1000 20000 50000
Total Dissolved Solids 740 4000 60000 100000
Phenol <0.1 1 - -
Dissolved Organic Carbon 30 500 800 1000

Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Murphy Result Report

Mass of sample taken (kg) 0.0988 Dry Matter Content Ratio (%) = 91.1
Mass of dry sample (kg) = 0.09 Leachant Volume (1) 0.891
Particle Size <4dmm = >95% Eluate Volume (I) 0.8
JEFL Job No 15/18234 Landfill Waste Acceptance
Sample No 8 Criteria Limits
Client Sample No TP2
Depth/Other 0.60
Sample Date 21/12/2015 Inert | 121 | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.26 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) <45 500 - -
PAH Sum of 6 (mg/kg) 0.42 - - -
PAH Sum of 17 (mg/kg) 0.84 100 - -
10:1 A .

. Limit valu'es for com.pllance

Elugte Analysis e BS EI::a1c2h4'2$-;e:tt /S 10 likg
A10

mg/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 0.04 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury 0.0012 0.01 0.2 2
Molybdenum 0.06 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.06 4 50 200
Chloride 4 800 15000 25000
Fluoride <3 10 150 500
Sulphate as SO4 49.5 1000 20000 50000
Total Dissolved Solids 460 4000 60000 100000
Phenol <0.1 1 - -
Dissolved Organic Carbon 30 500 800 1000

Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Murphy Result Report

Mass of sample taken (kg) 0.1117 Dry Matter Content Ratio (%) = 80.3
Mass of dry sample (kg) = 0.09 Leachant Volume (1) 0.878
Particle Size <4mm = >95% Eluate Volume (1) 0.8
JEFL Job No 15/18234 Landfill Waste Acceptance
Sample No 10 Criteria Limits
Client Sample No TP3
Depth/Other 0.50
Sample Date 211212015 Inert | >0 | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 0.61 3 5 6
Sum of BTEX (mg/kg) <0.025 6 - -
Sum of 7 PCBs (mg/kg) <0.035 1 - -
Mineral Oil (mg/kg) <45 500 - -
PAH Sum of 6 (mg/kg) <0.22 - - %
PAH Sum of 17 (mg/kg) <0.64 100 - -

i Limit values for compliance

concn N !

Eiate Analydis e S R AT 2 4£ LTS 10 likg

A10

mgl/kg mg/kg
Arsenic <0.025 0.5 2 25
Barium 0.03 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury 0.0011 0.01 0.2 2
Molybdenum <0.02 0.5 10 30
Nickel <0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.08 4 50 200
Chloride 3 800 15000 25000
Fluoride 3 10 150 500
Sulphate as SO4 164.4 1000 20000 50000
Total Dissolved Solids 580 4000 60000 100000
Phenol <0.1 1 - -
Dissolved Organic Carbon 80 500 800 1000
Please include all sections of this report if it is reproduced
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Jones Environmental Laboratory

Murphy Result Report

Mass of sample taken (kg) 0.1174 Dry Matter Content Ratio (%) = 76.7
Mass of dry sample (kg) = 0.09 Leachant Volume (I) 0.873
Particle Size <4mm = >95% Eluate Volume (1) 0.85
JEFL Job No 15/18234 Landfill Waste Acceptance
Sample No 12 Criteria Limits
Client Sample No TP4
Depth/Other 0.50
Sample Date 211212015 nert | > | Hazardous
Batch No 1
Solid Waste Analysis
Total Organic Carbon (%) 4.84 5 6
Sum of BTEX (mg/kg) <0.025 - -
Sum of 7 PCBs (mg/kg) <0.035 - -
Mineral Oil (mg/kg) <45 500 - -
PAH Sum of 6 (mg/kg) 14.51 - - -
PAH Sum of 17 (mg/kg) 26.93 100 - -
10:1 - .

e Limit valu'es for comPIIance

Eluate Analysis i BS Elfla:zh;g?-;e:tt E/s'slr;% kg
A10

mg/kg mglkg
Arsenic 0.071 0.5 2 25
Barium 0.04 20 100 300
Cadmium <0.005 0.04 1 5
Chromium <0.015 0.5 10 70
Copper <0.07 2 50 100
Mercury 0.0030 0.01 0.2 2
Molybdenum 0.03 0.5 10 30
Nickel 0.02 0.4 10 40
Lead <0.05 0.5 10 50
Antimony <0.02 0.06 0.7 5
Selenium <0.03 0.1 0.5 7
Zinc 0.07 4 50 200
Chloride 8 800 15000 25000
Fluoride 4 10 150 500
Sulphate as SO4 317.1 1000 20000 50000
Total Dissolved Solids 1110 4000 60000 100000
Phenol <0.1 1 - -
Dissolved Organic Carbon 40 500 800 1000

QF-PM 3.1.18 v1

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 14



¥1106 paanpoJdal st 11 J1 Lodau siy} 0 SUONISS || IPN|DUl Bses|d EATT'T'E INd-4D

*JaW JOu 3k BB 39S JI BuljeIAGp SB paplodal ale pajpalode ale Yoiym sashjeue Alup
‘Buijelnap a1am suou asneaaq si 31 pajsi| ase sajdwes ou §| ‘podas siy) ul pauonuaw ase Bueiaap ale jey; sajdwes Ajuo jey} ajou ased|d

"0,6 2A0QE anjesaduws) e je paniadal asam sa|dwes pilos od9|  zi-LL 050 vdl L pEZ8LISL
‘0.6 @A0qe ainjesadwa) e je paniadal asem sa|dwes pllos odo 0L-6 050 edl L veEC8L/SL
'0,.6 @A0qge ainjeladwa) e je paniaoal alam ssjdwes pljos odo 8-/ 090 ¢dl L pEZ8L/SL
0.6 anoge ainjesadwa) e e panlaoal alam sajdwes pljos 0¥9 9-G 0.0 ldl L pveesL/st
‘ON ‘ON
uoseay sisAleuy sidwes 31 yidag q| edwes yoleg| qor
ar
yboay| ualeq 1J0BJU0D
:uoneodo0T
ann ERIIETETEN|
PIIOS : X13e 1S9Ol ewen juLlD

sajdweg Buljeinaq 1O UOIIEOLIJON A10Jp40qD T PJUIMUOIIAUT SIUOL




NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

JE Job No.: 15/18234

SOILS

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

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
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.

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless
otherwise stated. Moisture content for CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Qil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 (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.
Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
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.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

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.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v32 All solid results are expressed on a dry weight basis unless stated otherwise. 100f 14



JE Job No.:

15/18234

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS) accredited - UK.
Indicates analyte found in associated method blank.
DR Dilution required.
Mo MCERTS accredited. o o o ]
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
sV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
W Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.
++ Result outside calibration range, results should be considered as indicative only and are not accredited.
* Analysis subcontracted to a Jones Environmental approved laboratory.
AD Samples are dried at 35°C +5°C
CcO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range

QF-PM 3.1.9v32

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise.
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Appendix - Methods used for WAC (2003/33/EC)

Leachate tests

101/kg; 4mm

1.S. EN 12457-2:2002 Specified particle size; water added to L/S ratio; capped; agitated for 24 + 0.5 hours; eluate settled and
filtered over 0.45 um membrane filter.

Eluate analysis

As 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Ba 1.5. EN 12506 : EN 1SO 11885 (ICP-OES)

Cd 1.S. EN 12506 : EN I1SO 11885 (ICP-OES)

Cr total 1.5. EN 12506 : EN 1SO 11885 (ICP-OES)

Cu 1.S. EN 12506 : EN I1SO 11885 (ICP-OES)

Hg 1.S. EN 13370 rec. EN 1483 (CVAAS)

Mo 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Ni 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Pb 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Sh 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Se 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Zn 1.S. EN 12506 : EN 1SO 11885 (ICP-OES)

Chloride 1.S. EN 12506 rec. EN ISO 10304-part 1 (liquid chromatography of ions)
Fluoride 1.S. EN 12506 rec. EN ISO 10304-part 1 (liquid chromatography of ions)
Sulphate 1.S. EN 12506 rec. EN ISO 10304-part 1 (liquid chromatography of ions)
Phenol index 1.S. EN 13370 rec. 1SO 6439 (4-Aminoantipyrine spectrometic methods after distillation)* ( BY HPLC - Jones Env)
DOC I.S. EN 1484

TDS I.S. EN 15216

Compositional analysis

T0C

1.S. EN 13137 Method B: carbonates removed with acid; TOC by combustion.

BTEX GC-FID
PCB7** 1.S. EN 15308 analysis by GC-ECD.
Mineral oil 1.S. EN 14039 C10 to C40 analysis by GC-FID.
PAH17*** 1.5. EN 15527 PAH17 analysis by GC-MS
Metals 1.S. EN 13657 - Aqua regia digestion: EN 1SO 11885 ( ICP-OES)
Other
1.S. EN 14346 sample is dried to a constant mass in an oven at 105 + 3 °C; Method B Water content by direct Karl-Fischer-
Dry matter titration and either volumetric or coulometric detection.
LOI 1.S. EN 15169 Difference in mass after heating in a furnace up to 550 + 25 °C.
ANC CEN/TS 15364 Determined by amouns of acid or base needed to cover the pH range
Notes:

*If not suitable due to LOD, precision, etc., any other suitable method can be used, e.g. AFS, ICP-MS
**pCB-28, PCB-52, PCB-101, PCB-118, PCB-138, PCB-153 and PCB-180

***Naphthalene, Acenaphthylene, Acenaphthene, Anthracene, Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(g,h,i)perylene,
Benzo(a)pyrene, Chrysene, Coronene, Dibenzo(a,h)anthracene, Fluorene, Fluoranthene, Indeno(1,2,3-c,d)pyrene, Phenanthrene and Pyrene.

QF-PM 3.1.8v10
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Appendix VII Ground Water Details
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Appendix VIII Site Plan



DP9
TP3
BH4
DP8
DP7
DP6
DP5
BH-RC3
TP2
DP3
DP4
BH2
DP2
TP1
BH1
RC1
DP1
BH5
DP10
DP11
BH6
TP4

318711.36
318750.623
318772.186
318743.559
318680.572
318697.919
318665.734
318649.227
318640.853
318623.816
318658.818
318669.534
318658.243
318635.032
318631.268
318628.175
318608.745
318614.714
318619.643
318631.792

318634.59
318610.244

RTCM-Ref 001 309180.517

229420.746
229447.867
229458.417
229470.885
229473.937
229514.155
229539.977
229525.929
229521.649
229559.332
229584.547
229593.265
229602.271
229590.039
229586.314
229583.976
229567.986
229385.679
229248.671
229249.966

229239.58
229233.317
228017.727

30.12
30.626
30.973
30.275
29.608
29.607
29.395
28.185
28.238

27.62
27.448
27.416

27.23
27.266
27.214
27.266
27.368
32.519
32.876
32.756
33.038
33.014

107.564
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