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1 INTRODUCTION

Homes England propose to undertake a housing development at Northstowe, in the county of
Cambridgeshire. This ground investigation was commissioned by Homes England, ‘the Client’, to provide
information on the ground conditions at the specific site.

The scope of the ground investigation for Parcel 2A was determined by Arcadis Consulting (UK) Limited,
and the work was instructed on the 3rd of May, 2018. This work is in addition to the previous investigations
undertaken (by others) for a wider Phase 2 in 2007.

This report provides a summary of the investigation and factual account of the fieldwork. factual account of
the fieldwork undertaken within Parcel 2A including engineering descriptions of the various strata
encountered, results of in situ testing and the subsequent geotechnical and geo-environmental laboratory
testing undertaken on samples obtained.

1.1 Limitations

This report has been prepared for the Client in accordance with the terms and conditions of appointment.
Arcadis cannot accept any responsibility for any use of or reliance on the contents of this report by any third
party. The copyright of this document, including the electronic format and any AGS data, shall remain the
property of Arcadis.

Arcadis do not accept liability for any use of the information presented in this report unless it is signed by
the author, checker and approver and marked as final.

It should be noted that ground conditions between exploratory holes may vary from those identified during
this ground investigation; any design should take this into consideration. It should also be noted that
groundwater levels may be subject to diurnal, tidal, seasonal, climatic variations and those recorded in this
report are solely dependent on the time the ground investigation was carried out and the weather before
and during the investigation.

1.2 Proposed Development

The wider Northstowe development comprises approximately 10,000 homes, a new town centre, schools,
health centre and other supporting social infrastructure. Parcel 2A of Northstowe sits within Phase 2 which
has received planning permission for up to 3,500 homes, a secondary school, 2 primary schools, a town
centre and sports hub [2].

1.3 Existing Information

As part of the Parcel 2A scope of works, the following information and the ground conditions were made
available to Arcadis prior to mobilisation to the site:

a. Ground investigation Scope and Specification [1]; source: Arcadis Consulting (UK) Ltd.

b. Previous Ground Investigation Report [2]; source: Arcadis Consulting (UK) Ltd. Arcadis Consulting.
2017. Ground Investigation Report for Northstowe Phase 2. Arcadis Consulting Report UA008426-AF S-
GLR-G001 . March 2017.

c. WSP Environmental (UK) (2007) Northstowe Zone B - Interim Factual Report (Report Number
12170626) [20]

1
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River Terrace . .

Quaternary Deposits Sand and gravel, locally with lenses of silt, clay or peat.
. Kimmeridge Mudstone (calcareous or kerogen-rich or silty or sandy); thin siltstone and

Jurasic . ) .

Clay Formation | cementstone beds; locally sands and silts.

Ampthill  Cla Mainly smooth or slightly silty, pale to medium grey with argillaceous limestone
Jurasic Pt y (cementstone) nodules; some rhythmic alternations of dark grey mudstone in the

Formation . .

lower part; topmost beds are typically pale grey marls with cementstone.

Table 2-1 Anticipated geological sequence

There are no faults located on the site, according to the BGS mapping. The previous
borehole/investigations, undertaken by the British Geological Survey between 1980’s and 1990’s,
encountered between 0.2 m and 1.2 m of medium dense made ground overlying medium dense to dense
River Terrace Sand and Gravel between 4 m and 6 m thick before proving the bedrock. The Coal Authority
website [17] indicates that there is no evidence of coal outcrops or mining activities within the vicinity of the
site.

2.3 Hydrogeology and Hydrology

The superficial deposits (River Terrace Deposits) on the site are classified as a Secondary A aquifer by the
Environment Agency (EA). Secondary A aquifers are defined as “permeable layers capable of supporting
water supplies at a local rather than strategic scale, and in some cases forming an important source of
base flow to rivers” [19].

The bedrock (Kimmeridge Clay Formation and Ampthill Clay Formation) is classified as Unproductive
Strata. Unproductive Strata is defined as “rock layers or drift deposits with low permeability that have
negligible significance for water supply or river base flow” [19].

The superficial deposits are also classified as being in a minor aquifer intermediate groundwater
vulnerability zone. The site is not situated within a groundwater source protection zone [18]. Flood risk
zones, levels 3 are located to the inmediate north, east and south of the site. Flood risk zones, level 2 are
also located to the east, south and west of the site [18]. The groundwater is used by multiple sources for
spray irrigation and agriculture purposes.

The closest surface water feature is an unnamed pond located in the southwest corner of the former
Oakington Barracks.

4
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3 FIELDWORK

3.1 General

Ground investigation works within Parcel 2A were carried out in a single phase, between May 29th 2018
and June 5th 2018. The scope of the ground investigation including the location, scheduled depth and type
of exploratory hole undertaken, determined by Arcadis Consulting (UK) Limited [1] and is summarised in

table 3.1.

The ground investigation methods were undertaken in general accordance with the principles set out in BS
EN 1997-2:2005 [10] and with the general practice described in BS5930:2015 [11]. The geo-environmental
aspects of the ground investigation complied with the general requirements of BS 10175:2011 [12]. The
investigation works were carried out under the supervision of a suitably experienced ground engineer who

undertook the logging and reporting of the exploratory holes and in situ testing.

BH2A01 CP 10 Dual 50mm HDPE installations
BH2A02 CP 15 Dual 50mm HDPE installations
BH2A03 CP 15 Dual 50mm HDPE installations
BH2A04 CP 15 Dual 50mm HDPE installations
BH2A05 CP 15 Dual 50mm HDPE installations
| BH2A06 CP 10 Dual 50mm HDPE installations
BH2A07 CP 10 Dual 50mm HDPE installations
TP2A01 TP 3.5
TP2A02 TP 35
TPSA2A03 TP 3.5 Undertake Soakaway Test
TP2A04 TP 35
TP2A05 TP 35
TP2A06 TP 35
| TPSA2AQ07 TP 3.5 Undertake Soakaway Test
TP2A08 TP 35
TP2A09 TP 3.5
TP2A10 TP 35
TRLA TRL probe | 2.0
TRL2 TRL probe | 2.0
TRL3 TRL probe | 2.0
5
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TRL4 TRL probe | 2.0
TRL5 TRL probe | 2.0
TRL6 TRL probe | 2.0
TRL7 TRL probe | 2.0
TRL8 TRL probe | 2.0
TRLY TRL probe | 2.0
TRL10 TRL probe | 2.0

Table 3-1. Summary of scope for ground investigation.

Notes
CP = cable percussive boring; TP = trial pitting: TRL = TRL Dynamic Cone Penetrometer Test.

3.2 Exploratory Holes
3.2.1 Exploratory Hole Locations

The co-ordinates and elevations of the exploratory hole locations were obtained by the Arcadis supervising
engineer using a Trimble VRS NOW GPRS system; allowing an accuracy of +/-50 mm.

Drawing 10018973-GLR-EHP-0001 presented in Appendix A displays the as-constructed exploratory hole
locations while the co-ordinates and elevation of the ground surface at each exploratory hole location are
given on the individual logs.

3.2.2 Investigation Methodology

The following methods and techniques were undertaken to construct the exploratory holes at the site. The
completed scope of investigation is summarised in Table 3-2 below.

Details of the methods of investigation, associated standards adopted and a key to the notation and
symbols used on the logs are presented in Appendix B; the exploratory hole records are presented in
Appendix C.

Location ID Hole Start Date | End Date Final Termination Reason
Type depth (m)

BH2A01 CP 31/05/2018 | 01/06/2018 | 10.45
BH2A02 CP 04/06/2018 | 05/06/2018 | 15.45
BH2A03 CP 30/05/2018 | 31/05/2018 | 15.45 Targeted depth achieved.
BH2A04 CP 01/06/2018 | 04/06/2018 | 15.45 Borehole terminated with an SPT.
BH2A05 CP 05/06/2018 | 06/06/2018 | 15.45
BH2A06 CP 30/05/2018 | 30/05/2018 | 10.45

6
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Final
depth (m)

Termination Reason

Location ID Start Date § End Date

BH2A07

29/05/201 8

29/05/2018

10.45

Table 3-1. Summary of completed exploratory holes; cable percussive

Notes

CP = cable percussive boring.

Location ID

Start Date

End Date

Final

depth (m)

Termination Reason

TP2A01 01/06/2018 | 01/06/2018 | 2.00 Side wall collapse
TP2A02 TP 01/06/2018 | 01/06/2018 | 3.45 Hard strata

TPSA2A03 TP 31/05/2018 | 31/05/2018 | 1.30 Side wall collapse
TPSA2A03A | TP 31/05/2018 | 31/05/2018 | 0.50 Soakaway Test

TP2A04 TP 01/06/2018 | 01/06/2018 | 1.60 Side wall colapse

TP2A05 TP 30/05/2018 | 30/05/2018 | 1.51 x\l{‘ast;l;)leingress at 1.50mbgl making pit
TP2A06 TP 30/05/2018 | 30/05/2018 | 3.30 Targeted depth achieved
TPSA2A07 TP 31/05/2018 | 31/05/2018 | 2.10 Water ingress at 2.00mbgl|
TP2A08 TP 31/05/2018 | 31/05/2018 | 2.60 Hard strata

TP2A09 TP 01/06/2018 | 01/06/2018 | 1.80 Hard strata

TP2A010 TP 01/06/2018 | 01/06/2018 | 3.60 Targeted depth achieved

Table 3-3. Summary of completed exploratory holes; trial pitting

Notes
TP = trial pitting.

3.2.3 Cable Percussive Boring

Cable percussive boring was completed using Dando 2000 drilling rig equipped with 150mm casing and
tools to undertake boreholes up to 15 m bgl.

Samples of the material recovered in the boreholes were taken to enable representative laboratory testing.
Generally small disturbed samples were taken at each change in stratum and at 0.5 m intervals thereafter
in clay soils; and bulk samples were taken at 1 m intervals where the sand and gravel content of the soil

was significant.

Where specified by Design Organisation, UT100 open drive tube samples were taken using thin-walled
sampling apparatus from the relatively undisturbed material at the base of the borehole.

Standard penetration tests (SPT) were generally undertaken at 1.0 m until the termination depth of the hole.
Where cohesive soils were encountered, the SPT interval became 1.5m and UT100 samples were taken
from 0.5 m below the lower end of the SPT.

7
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In addition, sampling requirements for contamination testing - consisting of 1 No. 1 litre plastic tub, 1 glass
jar and 2 glass vials - typically comprised for each sample location as:

¢ 1 sample from the topsoil (if present), taken as close to the surface as possible i.e. just below the grass
root zone for example at 0.05-0.25 m within the hand dug inspection pit;

e 2 samples from the top 1.0 m within Made Ground;
o 1 sample per metre of Made Ground thereafter or change in strata;
e 1 sample in each natural stratum; and,

o 1 sample of materials that may be of particular interest e.g. where there is strong visual or olfactory
evidence of contamination.

3.2.4 Trial Pitting/Trial Trenches

Trial pits were undertaken using a JCB 3CX backhoe wheeled excavator. The trial pits were logged entirely
surface and arisings obtained from the trial pits.

Samples of the material recovered in the trail pits were taken to enable representative laboratory testing.
Generally small disturbed samples were taken at each change in stratum and at 0.5 m intervals thereafter
in clay soils; and bulk samples were taken at 1 m intervals where the sand and gravel content of the soil
was assessed as significant.

In addition, sampling requirements for contamination testing was the same as the schedule outlined in the
cable percussive boring section

Photographic records of the trial pit elevation and arisings were taken and are presented with the associated
trial pit log.

3.3 In situ Testing
3.3.1 General

In situ testing was carried out within the relevant exploratory hole or at a specified test location. Where tests
were undertaken within or associated with a specific borehole or trial pit, the test data is presented on the
relevant exploratory hole log or as additional sheets to that log. As such, the location details will be the
same as the associated hole and its position will be the same as the exploratory hole with which it is
associated.

Where in situ tests were carried at standalone location not directly associated with other exploratory holes,
the tests results are presented as individual records and as such; their as-constructed locations are given
on the test records and their positions are shown on drawing 10018973-GLR-EHP-0001.

3.3.2 Penetration Testing
3.3.2.1 Standard Penetration Tests

Standard penetration tests (SPT) were carried out as required in the investigation scope and in accordance
with the methods given in the standard procedures presented within Appendix B. Generally tests were
undertaken at regular intervals throughout the borehole to provide a profile of the soil's resistance with
depth and a disturbed soil samples was recovered from the SPT split-spoon tool or a disturbed sample was
taken over the range of the test interval.

The N-values as determined in the field are presented on the borehole logs as uncorrected values that do
not take into account the energy losses or efficiency of the automatic trip hammer used to drive the test tool
into the ground. The calibration certification for the test devices used in the investigation is presented in
Appendix D.

8
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3.3.2.2 TRL Dynamic Cone Penetrometer Test

The penetration resistance of the ground was determined by the TRL dynamic cone penetrometer at the
locations specified in the ground investigation scope. Generally, the tests were undertaken adjacent to or
as an extension of other exploratory holes to provide additional investigation depth or to provide a subjective
record of the ground profile and therefore test results are presented with the associated exploratory hole
record in Appendix C.

The TRL dynamic penetrometer is a hand-held test apparatus that uses a lightweight (8 kg) free-fall hammer
to drive a 20 mm diameter 60° cone into the ground. The penetration of the cone is recorded after a set
number of blows as millimetres per blow. The tests were undertaken in accordance with PR IN 277-04 [5],
and the results have been assessed in terms of the CBR-value using the relationship proposed by Jones
and Rolt [6] given as:

Log (CBR) = 2.48 — 1.057. Log (%’).

TRL1 TRL probe 1.1 Terminated on refusal.
TRL2 TRL probe 1.5 Terminated on refusal.
TRL3 TRL probe 0.7 Terminated on refusal.
TRL4 TRL probe 15 Terminated on refusal.
TRL5 TRL probe 14 Terminated on refusal.
TRL6 TRL probe 1.9 Terminated on refusal.
TRL7 TRL probe 2 Terminated at scheduled depth.
TRL8 TRL probe 2 Terminated at scheduled depth.
TRL9 TRL probe 2 Terminated at scheduled depth.
TRL10 TRL probe 1.9 Terminated on refusal.

Table 3-4. Summary of TRL tests.

Notes
TRL = TRL Dynamic Cone Penetrometer Test.

3.3.3 Strength and Deformation Testing

3.3.3.1 Determination of undrained shear strength using Hand Vane apparatus

Hand shear vane tests were carried out using a Pilcon hand shear vane with a cruciform vane of
19 mm/33 mm diameter. The tests were made in the sides of trial pits/base of the exploratory hole/in the
end of recovered thin wall samples of suitable Quality Class as appropriate.

The test was performed in general accordance with the manufacturer’s instructions and the vane was
inserted a minimum distance of 70 mm below the surface tested. The vane head was rotated slowly at a
speed not greater than 1 revolution per minute until the soil failed in shear or the maximum reading of the
device was achieved. For valid tests, the remoulded strength of the failed soil was determined by rapidly

9
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rotating the vane head for five complete rotations and allowing a minimum rest period of 3 minutes before
reapplying torque to the vane.

The undrained soil strength was read directly from the calibrated vane head in kPa. It should be noted that
these values are based on an empirical relationship derived by Pilcon from undrained triaxial compression
tests on samples of London Clay.

Where possible, four tests were made to provide an average value, however, it should be noted that where
natural fissures or discontinuities are present the minimum values may provide a better representation of
the mass consistency of the soil and may be significant.

Due to the nature of the samples tested, the results are indicative for assistance in determining soil
consistency for logging purposes only and should not be used to classify soil strength.

3.3.4 Hydraulic Tests
3.3.4.1 Soakaway Tests

The soil infiltration rate was determined by conducting soakaway tests in accordance with the methodology
described in BRE 365 [7]. The tests were conducted in trial pits dug to the anticipated soakaway depth.
Summary information of the tests is presented Table 3-3 while detailed test sheets are presented with the
relevant trial pit log in Appendix C.

Location ID | Depth of pit (m) -(rrL\Tneut?s)e el gc:tle l(rf]f;:!‘t;_a,t)lon Comment/limitations

TPSA2A03A
Test 1 1.3 415 2.55E-06
Test 2 1.3 52 2.31E-06
Test 3 1.2 60 1.69E-06
Test pit filled only once due to excessive
TPSA2A07 2.1 N/A N/A time to achieve infiltration. 75% not

achieved.

Table 3-5 Summary of trial pit soakage tests

3.3.5 VOC Head Space Screening

The presence of Volatile Organic Compounds (VOC) within the ground and groundwater was determined
using a photoionization detector (PID) to detect the ‘headspace’ vapours emitted by the compounds. The
method is applicable to a wide range of compounds that have sufficiently high volatility to be effected
liberated from the soil or water matrix in normal temperature and pressure ranges.

The headspace test was undertaken on the freshly extracted soil samples at regular intervals by placing a
small amount of material into a screw-top glass jar so that the jar was not more than half-full. The jar opening
was covered with an aluminium foil sheet and the lid screwed on to form an air-tight seal. The sample and
jar were then shaken for about 15 seconds to break-up and disperse the soil before resting the sample for
about 5 minutes.

The testing was undertaken using a GA5000 Landfill Gas Analyser. To assess the headspace vapour, the
jar lid was removed and the PID inlet tube was inserted through the foil into the headspace area. The PID
reading recorded was the highest response observed in the first 10 seconds. The screening results are
presented on the relevant exploratory holes logs within Appendix C.

10
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3.4 Installations and Post-fieldwork Monitoring

3.4.1 Installations

Installations to enable long term monitoring of the site were made in those boreholes selected by Arcadis
Consulting UK (Ltd) and the details are summarised in Table 3-4 and are also provided on the relevant
borehole logs.

Response Zone | Response Zone Comment/limitations

Location ID | Installation Type

Base m bgl
BH2A01 SP50 slotted 0.50 2.50
BH2A01 SP50 slotted 4.00 7.00
BH2A02 SP50 slotted 0.50 2.20
BH2A02 SP50 slotted 4.00 8.00
BH2A03 SP50 slotted 1.00 5.00
BH2A03 SP50 slotted 12.00 15.00
Two dual installations in each
BH2A04 SP50 slotted 0.50 3.00 borehole. One to target shallow soils
/ groundwater strike (River Terrace
BH2A04 SP50 slotted 12.00 15.00 deposits) and second to target
groundwater in deep Clay.
BH2A05 SP50 slotted 0.50 2.50
BH2A05 SP50 slotted 12.00 15.00
BH2A06 SP50 slotted 0.50 2.50
BH2A06 SP50 slotted 4.00 7.00
BH2A07 SP50 slotted 0.50 3.00
BH2A07 SP50 slotted 7.00 10.00

Table 3-62 Summary exploratory hole installations

Notes
SP50 = standpipe piezometer

3.4.2 Post-fieldwork Monitoring

Post-field work monitoring was undertaken on separate visits on June 215!, June 29" July 6% and July 13%
In all, four visits to the site were made to record land gas emissions and groundwater levels. During the first
monitoring visit, the well was purged by removing three well volumes of groundwater and in situ
groundwater monitoring and sampling was undertaken. Where installations were purged dry, monitoring
and sampling was conducted on groundwater recovered following recharging of groundwater in
installations. Parameters measured during in situ monitoring were pH, dissolved oxygen, conductivity and
redox potential. The results of the groundwater monitoring are presented within Appendix E.

11
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4 LABORATORY TESTING

41 General

Geotechnical and geo-environmental chemical testing was undertaken on selected samples obtained from
the exploratory holes. The testing was scheduled by the geotechnical and/or geo-environmental engineer
and the testing was undertaken by an Arcadis approved testing laboratory.

4.2 Geotechnical Laboratory Testing

The geotechnical tests detailed in Table 4-1 were carried out in accordance with either BS1377:1990: Parts
1to 9 [17]; BS EN ISO 17892: Parts 1 to 12 [18]; BRE SD 1:2005 [8]; or other methods as listed in Table
4-1. The complete results of the geotechnical laboratory testing are presented in Appendix F.

Moisture content BS 1377 :Part2:3.2 55
4-point liquid and plastic limit BS 1377 :Part2:4.3&5.3 42
Particle Size Distribution - Wet sieving BS 1377 : 1990 Part 2: 9.2 10
Dry Den/MC (2.5kg Rammer Method 1 Litre BS1377 - 1990 Part 4 - 3.3 5
Mould)

2'3;?: Remoulded Specimen and tested at top BS1377 - 1990 Part4 - 7 12
chk Undr.amed Triaxial Compressnon test - BS1377 - 1990 Part 7 - 8 8
single specimen at one confining pressure

pH, water soluble sulphate; total sulphate, BRE SD1 preferred methods 15

total sulphur, chloride, nitrate, magnesium

Table 4-1 Summary of geotechnical test data

*Notes: One CBR Test omitted due to anomalous test resuit.

4.3 Geo-Environmental Laboratory Testing

Geo-environmental tests were undertaken on soil, groundwater and prepared leachate specimens obtained
from the samples collected from the site. Testing was carried out for the contaminants detailed inTable
4-2, Table 4-3 and Table 4-4. The results of the chemical laboratory testing are presented in Appendix G.
Details of the test methodology is presented with the test results.

Method No of Determinations

Metals (As, B, Cr, Cd, Cu, Pb, Hg, Ni, Se, Zn), | Induced Coupled Plasma Optical |30
Emission Spectroscopy (ICP-OES)

12
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DRAWINGS

Drawing 10018973-GLR-EHP-0001: Exploratory Hole Location
Plan
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STANDARD PROCEDURES
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BO General Principles

This ground investigation was undertaken in general accordance with the principles of BS EN
1997-1 [1] and BS EN 1997-2 [2] and the advice given in BS5930:2015 [8], which, provides
complimentary guidance on the application of the primary standards. Where the requirements of
the ground investigation specification differ from these primary standards, the investigation
methodology was adapted as required and specific notes regarding methods and techniques
employed were made in the appropriate report sections.

B1 Buried Services

Service clearance was undertaken in accordance with Arcadis’ Safety, Health and Environment
(SHE) Standard — Avoidance of Sub-Surface Hazards and Structures Standard. This document
details the methods and safe working practices used to undertake excavations safely. Prior to
breaking ground, services plans were consulted and the area scanned using a Cable Avoidance
Tool (CAT) with detected signals marked on the ground. For all investigation positions, other than
for machine excavated trial pits, hand excavated inspection pits are completed to 1.20 m bgl prior
to the use of drilling and boring plant.

B2 Sampling requirements

The selection of sample types and sampling techniques has been chosen to take account of the
soil fabric, size and quality of sample required based on whether the soils mass properties or the
intact material properties of the ground are to be determined in subsequent laboratory tests. BS
EN ISO 22475-1 [4] describes three generic sample groups that are:

a. Sampling by drilling. Generally a disturbed sample recovered from the drilling tool or digging
equipment, typically meeting Class 3 to Class 5 requirements, with the recovered material
being stored in bulk bags or sealed jar or tub containers.

b. Sampling by sampler. Typically referred to as open tube or drive sampling in which a tube
with a sharp cutting edge is driven into the ground either by static thrust or dynamically
driven to give a relatively undisturbed sample of Class 1 or Class 2 but may result in a Class
3 sample.

c. Block sampling. Cylindrical large diameter samples or cuboid hand-cut samples usually
relatively undisturbed Class 1 and Class 2.

The open-tube sampling equipment used on the site was of a type and design that conformed to
BS EN ISO 22475-1. For the purpose of this ground investigation block sampling was not
required.

Generally samples were assessed on site and any unexpected deterioration in sample quality
was reported to the ground engineer by the lead drilling technician.

Sufficient and representative samples were taken to allow the geo-mechanical properties of the
ground to be adequately characterised and to enable the sequence of soil strata to be described
by an engineering geologist or geotechnical engineer.

Where samples have been taken for chemical tests the drilling method attempted to adopt dry
drilling over the sampling range that generally was achieved by the use of drill casing to separate
and isolate the upper soil layers and exclude groundwater. Cross-contamination was further
reduced by regular cleaning of sampling tools. Sample integrity was maintained by sealing
samples immediately on collection and storing the samples in a temperature controlled cool box.
Samples were despatched from the site at the end of the shift on which they were collected or as
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required in the project specification. Details of best practice storage, preservation and
decontamination measures undertaken are given below:

Task Soil Groundwater round Gas
) . - Glass vials supplied by the

bG)l/atisej;rsofgfo:;a\fe?:%’;"e%d laboratory were used for the

for the colleckion of sof :z!?;;:g fcc):r ?/ac‘:rl’g?illzs o 1.4L Canisters
Storage \slzlr;g::sc;;bi:::;ys";gsfg; compounds. Samples to be supplied by the

one-litre tubg were L.Jse dto analysed for lower volatility laboratory.

collect soil samples for ::aobrg’r)ac:l;rr‘::r\z;;eresc:ogrleailsn

metals analysis. bottles.

Filling of sample containers as far as practicable to minimise

. headspace and low storage temperature to minimise the .

Preservation Not required.

potential for volatilisation and biodegradation of petroleum
hydrocarbon compounds prior to analysis.

Decontamination

Disposable gloves were worn
and changed between
sample collection to prevent

Groundwater samples were
collected using dedicated
disposable tubing / bailers, that
were changed between
monitoring well locations in

Disposable gloves
were worn and
changed between
sample collection to

cross-contamination. prevent cross

order to prevent cross- L
contamination.

contamination.
Samples stored in dedicated sample boxes provided by the laboratory. Sample details
and analytical requests were recorded on the laboratory chain of custody form included
with samples, prior to dispatching to laboratory for analysis. Samples were dispatched
to the laboratory on the day of sampling.

Transport

B3 Sample description

Sample description was undertaken by the Arcadis site geologist in accordance with BS 5930:
2015. The descriptions of the individual samples were used to identify the sequence of strata at
the exploratory hole location and from which representative exploratory hole logs were drawn.

B4 In situ testing

In situ geotechnical tests were undertaken taking account of the investigation scope and
requirement to attain the appropriate parameters required in the geotechnical design. The tests
were undertaken in accordance with the requirements of the relevant parts of BS EN ISO 22476
[5, 6, 7] and other methods as follows:

Standard penetration testing

Standard penetration tests were carried out in accordance with BS EN ISO 22476-3, BS EN 1997-
2 and the national Annex to BS EN 1997-2. The test records are presented on the borehole logs
as blow counts for each increment with the N-value as the total number of blows of the four main
test increments.

Where the N-value exceeds a total of 50 blows, the test reports the penetration in millimetres for
the last test increment recorded, and the N value is indicated as greater than 50,

e.g.4,5/12,14,18, 6 for 10 mm
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indicates that the seating blows (4 and 5) were completed and that the test terminated in the 4%
increment after penetrating 10 mm.

Where the seating blows exceeded 25 blows for less than 150 mm; the test was stopped and the
rods remarked after which, the main drive was continued. The test is then reported as the number
of blows in each seating drive for the recorded penetration with the results of the main drive given
as above,

e.g. 14/11 for 45 mm/12,14,16, 8 for 10 mm.

In certain circumstances where groundwater in-flow may affect the test, particularly in fine sand
or silt, low SPT blow counts may be recorded. Where the SPT blow count was very low, N values
of 5 or less, the test was, at the discretion of the site engineer, continued for a further 300 mm,
recording blows for each 75 mm increment. This is not a standard penetration test value, it does
however give an indication of potential disturbance to the ground.

TRL Dynamic cone penetrometer

The TRL DCP is a device developed by the TRL to assess the California Bearing Ratio of road
sub-base by correlation. As such the device was developed for use in a limited range of soil types.
The test has no formal standard the test methodology and its use is discussed in TRL report PR
IN 277-04 [11].

B5 Data transfer format

The data collated during the ground investigation has been organised and managed using the
“AGS data format” that allows data transfer between different disciplines and organisations in
accordance with BS 8574 [9].
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B7 Exploratory Hole Key



Key to Exploratory Hole Symbols and
Abbreviations

SAMPLE TYPES

B Bu k disturbed sample ES Environmental soil sample U Undisturbed sample

C Core sample EW Environmental water sample uT Undisturbed thin wall sample
CBR-D Disturbed sample from CBR test area G Gas sample W Water sample

CBR-U Undisturbed sample from CBR test area L Liner sample

D Small disturbed sample SPT SPT split spoon sample

IN-SITU TESTING INSTALLATION & BACKFILL DETAILS

SPTs Standard Penetration Test (using a split spoon sampler) ) )

SPTc Standard Penetration Test (using a solid 60 degree cone) Standpipe Fiezometer
N Recorded SPT ‘N’ Value * 7] B

-/- Blows/Penetration (mm) after seating blows totalling 150 mm —— Concrete —

MX Mexi Probe Test (records CBR as %)

HV Hand Shear Vane Test (undrained shear strength quoted in kPa) .

— Bentonite Seal —
PP Pocket Penetrometer Test (kg/m®)
() Denotes residual test value

PID Photo lonisation Detector (ppm) *
Kf/Kr Permeability Test (f = falling head, r = rising head quoted in ms™) —— Filter Pack —
HPD High Pressure Dilatometer Test (pressure meter)
PKR Packer / Lugeon Permeability Test

CBR California Bearing Ratio Test

— Bentonite Seal —
ROTARY CORE DETAILS

TCR Total Core Recovery, %

—— Arisings

SCR Solid Core Recovery, % | L
RQD  Rock Quality Designation (% of intact core >100 mm)
Fl Fracture Spacing (average fracture spacing; in mm, over indicated length Perforated Plain Piezometer

of core) * * Standpipe Standpipe Porous Element
NI Non-Intact Core
AZCL  Assumed Zone of Core Loss
GROUNDWATER STRATUM BOUNDARIES

z Groundwater strike

! Standing water level after 20 minutes; 1st, 2nd etc (number denotes level order)

Unit boundary

STRATA LEGENDS - Note: Composite strata types are shown by combining symbols

Made Ground Silt Peat Limestone

Concrete Sand Void Chalk

Bituminous
Bound Materials Gravel Mudstone Coal
\\llﬁ/_,': . _.\rr,_ -
- | - '/:.i.f'-_' Topsoil Cobbles Siltstone Metamorphic Rock
= .h f;_— sl
Fine Grained |
Clay Boulders Sandstone ine Grained Igneous
Rock

Where a single value is quoted this is the uncorrected ‘N’ value for a full 300 mm test drive following a seating drive of 150mm. Where the full test drive penetration is not achieved the number of blows is quoted for the penetra-
tion below the test total of 300mm, e.g.: 50/75.

**  The minimum, average and maximum are shown e.g. 5/45/125.
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EXPLORATORY HOLE LOGS






A ARCADIS Percussive Borehole Log

B

H2A01

Project Project No. Ground Level (MAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 8.73 31/05/2018 1:50
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540803.00 266850.70 01/06/2018 Sheet 2 of 2
SAMPLES TESTS =0 PROGRESS STRATA
Tooa) v~ % 1] Cosi Depth || oiel Install/
ype: ype: E ; asing o (Thickness) Backfill
Depth No. Depth No. Results = ¢ |Date Time Water Description Legend
L L Very stiff fissured dark grey CLAY with occasional light grey — e
F + siltstone pockets. Fissures are extremely closely spaced, - //
r r 01/06/2018 3.15| randomly orientated, smooth and mat. — — 10.45 172
L N 11:00|  13.84 \[KIMMERAGE CLAY FORMATION] r
DR LLING TECHNIQUE CHISELL NG WATER OBSERVATIONS HOLE/CASING DIAMETER WATER ADDED
From To Type an:'am S"a'a.ro Duration Date/Time Strike At [Time Elapsed| Rise To | Casing | Sealed |Hole Dia.| Depth [Casing Dia.| Depth From To Volume (Itr)
0.00 1.20 Inspection Pit 310 3.30 00:33 | 31/05/2018 14:30 | 2.40 20 21 165 | 3.15 150 10.45 150 315
1.20 10.45 Cable Percussion 4.50 4.60 00:25 31/05/2018 15:30 | 4.60 20 4.43 3.15
Remarks
PID results not included as equipment became moisture sensitive. Exploratory hole terminated at scheduled depth of 10.45mbgl.
Termination Depth:
10.45m
arcadis cymrutouse  Unless otherwise stated Equipment Used Contractor Logged By Checked By
St Mo lons Business A .
o Depth (m), Diameter (mm), Time (hhmm),  pango 2000 Arcadis Consulting (UK) Itd SH SH

Thickness (m), Level (mOD).







A ARCADIS Percussive Borehole Log

B

H2A02

Project Project No. Ground Level (MAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 8.75 04/06/2018 1:50
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540877.00 266834.00 05/06/2018 Sheet 2 of 2
SAMPLES TESTS =0 PROGRESS STRATA
Tooa) v~ % 1] Cosi Depth || oiel Install/
ype: ype: E ; asing o (Thickness) Backfill
Depth No. Depth No. Results = ¢ |Date Time Water Description Legend
L L Very stiff dark grey CLAY. — e
F + [KIMMERAGE CLAY FORMATION] e ///
10.50 - 10.95 D18 |- 10.50 | SPT(S) [N=31(4,6/6,7,9,9) —:—: r ///
i - ] /
[1.00-12.00 D19 — — 1 v
r r i / // /.
L L ] s
C B . i /
; : — /// 7
r i ] / // %
(2.00-12.45 [U20 |- I — — + //
[ ! - /
L L 1 // //
~12.50 - 13.50 |D21 - - — r //
r i L] e s /.
L L = — 1 (7.9 v //
o o 1 1
: § e /07
~13.50-13.95 (D22 [ 13.50 SPT(S) |N=35 (4,5/6,8,10,11) [— B //
L L ] /
r r L — — // //
[4.00-15.00 [B23 [~ g 1 e 7
L i = e ~ %
L i Siltstone band recovered as light grey mottled bluish grey weak _—:—: //
+ - to very weak fine grained siltstone. { — —| ///
L - e L 7
L C L — e /.
. : R Yoy
i i — /
|45.00 - 15.45 D24 — L — —] —+ //
: : —— N
r i — /s
L L 05/06/2018|  2.60 — 1545 | -6.70
L L 13:00 11.83
DR LLING TECHNIQUE CHISELL NG WATER OBSERVATIONS HOLE/CASING DIAMETER WATER ADDED
From To Type an:'am S"a'a.ro Duration Date/Time Strike At [Time Elapsed| Rise To | Casing | Sealed |Hole Dia.| Depth [Casing Dia.| Depth From To Volume (Itr)
0.00 1.20 Inspection Pit 4.40 470 01:10 | 04/06/2018 16:30 | 0.80 20 0.77 2.60 150 15.45 150 2.60
1.20 15.45 Cable Percussion 14.20 14.40 00:40 05/06/2018 08:30 | 4.20 20 3.96 2.60
Remarks
PID results not included as equipment became moisture sensitive. Exploratory hole terminated at scheduled depth of 15.45mbgl.
Termination Depth:
15.45m
Avcadis Cymru House Unless other.wise stated . Equipment Used Contractor Logged By Checked By
o Depth (m), Diameter (mm), Time (hhmm),  pango 2000 Arcadis Consulting (UK) Itd MT SH

Thickness (m), Level (mOD).

























A ARCADIS Percussive Borehole Log

B

H2A06

Project Project No. Ground Level (MAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 9.37 30/05/2018 1:50
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540959.20 266899.40 30/05/2018 Sheet 2 of 2
SAMPLES TESTS =0 PROGRESS STRATA
Tooa) v~ % 1] Cosi Depth || oiel Install/
ype: ype: E ; asing o (Thickness) Backfill
Depth No. Depth No. Results = ¢ |Date Time Water Description Legend
L L Stiff grey CLAY with siltstone bands. — — A /
F F [KIMMERAGE CLAY FORMATION] — //
[ N 30/05/2018 1.65 —— 1045 | -1.08
L L 15:45 Dry
DR LLING TECHNIQUE CHISELL NG WATER OBSERVATIONS HOLE/CASING DIAMETER WATER ADDED
From To Type an:'am S"a'a.ro Duration Date/Time Strike At [Time Elapsed| Rise To | Casing | Sealed |Hole Dia.| Depth [Casing Dia.| Depth From To Volume (Itr)
0.00 10.45 Cable Percussion 3.40 360 00:34 | 30/05/2018 14:30 | 4.20 20 4.01 1.65 150 10.45 150 165
0.00 1.20 Inspection Pit 4.30 4.40 00:34
Remarks
Exploratory hole terminated at scheduled depth of 10.45mbgl. Slight seepage at 4.20mbg|.
Termination Depth:
10.45m
Avcadis Cymru House Unless otherwise stated Equipment Used Contractor Logged By Checked By
o Depth (m), Diameter (mm), Time (hhmm),  pango 2000 Arcadis Consulting (UK) Itd I SH

Thickness (m), Level (mOD).







A ARCADIS Percussive Borehole Log

B

H2A07

Project Project No. Ground Level (MAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 7.06 29/05/2018 1:50
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540996.80 267100.20 29/05/2018 Sheet 2 of 2
SAMPLES TESTS =0 PROGRESS STRATA
Tooa) v~ % 1] Cosi Depth || oiel Install/
ype: ype: E ; asing o (Thickness) Backfill
Depth No. Depth No. Results = ¢ |Date Time Water Description Legend
L L Stiff to very stiff dark grey CLAY. — R
F + [KIMMERAGE CLAY FORMATION] - - s
[ N 29/05/2018 1.50 —— 1045 | -3.391 B
L L 16:00 Dry
DR LLING TECHNIQUE CHISELL NG WATER OBSERVATIONS HOLE/CASING DIAMETER WATER ADDED
From To Type an:'am S"a'a.ro Duration Date/Time Strike At [Time Elapsed| Rise To | Casing | Sealed |Hole Dia.| Depth [Casing Dia.| Depth From To Volume (Itr)
0.00 1.20 Inspection Pit 1.70 1.80 00:25 150 10.45 150 150
1.20 1045 Cable Percussion 270 2.80 00:25
3.60 3.80 00:50
Remarks
Inspection pit excavated to 1.20mbgl. Exploratory hole terminated at required depth of 10.45mbgl. No groundwater encountered.
Termination Depth:
10.45m
Avcadis Cymru House Unless otherwise stated Equipment Used Contractor Logged By Checked By
o Depth (m), Diameter (mm), Time (hhmm),  pango 2000 Arcadis Consulting (UK) Itd MT SH

Thickness (m), Level (mOD).










Trial Pit Photography Sheet TP2A01

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 8.43 01/06/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540754.90 266851.00 01/06/2018

TP2AO01 Trial Pit. Depth 2.0m

TP2AO01 Trial Pit Spoil

Logged By Checked By

Arcadis Cymru

House Unless otherwise stated: Equipment Used
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log

TP2A02

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 8.56 01/06/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540754.00 266901.00 01/06/2018 Sheet 1 of 1
SAMPLES TESTS ) STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
[ 0.00-0.10 BT | Yellowish brown clayey very sandy GRAVEL. Sand is fine to coarse. Gravel is
| 0.00-0.10 D2 | subangular to subrounded fine to medium flint.
[ o00-010 | ESsp [RIVER TERRACE DEPOSITS]
[ 010-030 D5 L Yellowish brown silty SAND and GRAVEL. Sand is fine to coarse. Gravel is
L 0.10-0.30 ES6 | subangular to subrounded fine to medium flint with 100mm bands of fine to
r 0.10-0.30 ES7 | coarse sand.
[ 020 ES6 [ [RIVER TERRACE DEPOSITS]
[ L (0.95)
[ 130 B8 [ Firm to stiff dark grey mottled brownish orange CLAY. I 105
r -1.30 D9 [KIMMERAGE CLAY FORMATION] L
r 1.10-130 | ES10 [ =
N N Occasional sea urchin spine fossils and shells. *:*:’ i
F200-210 | Dt |- 1 —+
[ [ H — 1 (235)
[ 3.00-3.10 b2 [ e €
| 340-345 | D13 [ L — — 340
PLAN DETAILS Remarks
27 . Long Axis Orientation: Trial Pit terminated at 3.45mbgl due to hard strata, possibly siltstone band. Top 0 50m of soil

1

Shoring / Support: None
Stability: Good

Groundwater (description):

equipment became moisture sensitive.

stripped by archaeologists exposing river terrace deposits. PID results not included as

Termination Depth:

3.45m

Arcadis Cymru

House
St Mellons

Unless otherwise stated:

Depth (m), Diameter (mm), Time (hhmm),

Business Park  Thickness (m), Level (mOD).

Cardiff, CF3

OEY

Equipment Used Contractor
JCB3CX Arcadis Consulting (UK) Ltd

Log
MT

ged By Checked By
SH




Trial Pit Photography Sheet TP2A02

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 8.562 01/06/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540754.00 266901.00 01/06/2018

TP2A02 Trial Pit. Depth 3.40m

TP2A02 Trial Pit Spoil

freads O™ Unless otherwise stated: Equipment Used Logged By Checked By
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log

TPSA2A03

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 8.52 31/05/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540803.10 266900.70 31/05/2018 Sheet 1 of 1
SAMPLES TESTS a3 STRATA
£ Depth | | oyel | Install

Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
[ 0.00-0.20 BT | Brownish yellow and white silty very gravelly fine to coarse SAND. Gravel is
| 0.00-0.20 D2 | subangular to rounded fine to medium flint with 100mm bands of very gravelly
[ 0.00-0.20 ESS sand and very sandy gravel.
i i [RIVER TERRACE DEPOSITS]
: 0.50-0.60 B4 : 1
r 0.50-0.60 D5
[ 0.50 - 0.60 ES6 [ (1.20)
r r 120 HV(1) |64(18)kP - P 1.20
L o120 HVEZ? 66518;kPZ Firm to stiff dark grey CLAY. — | (010
[ r 120 HV(3) |66(22)kPa [KIMMERAGE CLAY FORMATION] = — 130
PLAN DETAILS Remarks

1.7 . Long Axis Orientation: Trial Pit terminated due to side wall collapse. Water strike at 0 85mbgl, and clay at 1.2mbgl

r 1

Stability: Poor

Shoring / Support: None

Groundwater (description):

made the pit unsuitable for soakaway testing. Trial Pit backfilled and moved 3m east and
named TPSA2A03A. PID results not included as equipment became moisture sensitive.

Termination Depth:

1.30m
Ticads VMM nless otherwise stated: Equipment Used Contractor Logged By  Checked By
Businens Park T e oy JCB3CX Arcadis Consulting (UK) Ltd MT SH

Business Park  Thickness (m), Level (mOD).
Cardiff, CF3 0EY




Trial Pit Photography Sheet TPSA2A03

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 8.523 31/05/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540803.10 266900.70 31/05/2018

TPSA2AO03 Trial Pit. Depth 1.30m

TPSA2A03 Trial Pit Spoil

freads O™ Unless otherwise stated: Equipment Used Logged By Checked By
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log

TPSA2A03
A

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 8.61 31/05/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540803.10 266900.70 31/05/2018 Sheet 1 of 1
SAMPLES TESTS ) STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description (Thickness)
L L Yellowish brown slightly silty very gravelly fine to coarse SAND. Gravel is
F F subangular to subrounded fine to medium flint.
r r [RIVER TERRACE DEPOSITS]
r 0.20-0.40 B1
r 0.20-0.40 D2 (0.50)
B B 050 | 8.11
PLAN DETAILS Remarks
1.3 . Long Axis Orientation: Trial Pit terminated above clay at 0.50mbgl in order to preform soakaway test. Roughly 0.50m

r 1

Stability: Poor

Shoring / Support: None

Groundwater (description):

included as equipment became moisture sensitive.

of soil stripped by archaeologists at location exposing river terrace deposits. PID results not

Termination Depth:

0.50m
Ticads VMM nless otherwise stated: Equipment Used Contractor Logged By  Checked By
St Mell Depth , Di t , Til hh N . .
Businoss Park  Teemons o toner ooy e (M) JCB3CX Arcadis Consulting (UK) Ltd MT SH

Cardiff, CF3 0EY



Trial Pit Photography Sheet TPSA2A03A

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 8.612 31/05/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540803.10 266900.70 31/05/2018

TPSA2AO03A Trial Pit. Depth 0.50m

TPSA2AO03A Trial Pit Spoil

freads O™ Unless otherwise stated: Equipment Used Logged By Checked By
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log

TP2A04

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 8.84 01/06/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540880.80 266775.60 01/06/2018 Sheet 1 of 1
SAMPLES TESTS =0 STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
| 0.00-0.25 B1 | 000 PID | <1ppm Orangish brown very clayey very gravelly fine to coarse SAND. Gravel is
| 0.00-025 D2 | subangular to subrounded fine to medium flint. 0.25)
[ 000-025 | ES3 | [RIVER TERRACE DEPOSITS] :
L 8%2 ) 8::8 gg [ o PID | 1-5ppm Yellowish brown and white slightly clayey very gravelly fine to coarse SAND. 025 8590
F 0.25-0.40 ES8 | Gravel is subangular to subrounded fine to medium flint.
[ [ [RIVER TERRACE DEPOSITS]
L L (1.00)
b 1.25-1.40 B6 125 PID |<1ppm - - 1.25 759
b 125-140 | D7 | 125 | HV(1) |78(20)Pa Firm to stiff dark grey CLAY.
r r 125 HV(2) |80(20)kPa [KIMMERAGE CLAY FORMATION] - -
r [ 125 HV(3) |82(20)kPa ——] (035
L L —— 1 1e0 724
PLAN DETAILS Remarks
| 24 . Long Axis Orientation: Trial Pit terminated at 1.60mbgl due to side walls collapsing.
T 1
Shoring / Support: None
20
Stability: Poor
Groundwater (description): Termination Depth:
1.60m

Arcadis Cymru

House Unless otherwise stated: Equipment Used Contractor
St Mell Depth , Di t , Til hh N . .
Businoss Park  Teemons o toner ooy e (M) JCB3CX Arcadis Consulting (UK) Ltd

Cardiff, CF3 0EY

Logged By Checked By
MT SH



Trial Pit Photography Sheet TP2A04

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 8.842 01/06/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540880.80 266775.60 01/06/2018

TP2A04 Trial Pit. Depth 1.20m

TP2AO04 Trial Pit Spoil

freads O™ Unless otherwise stated: Equipment Used Logged By Checked By
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log

TP2A05

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 9.14 30/05/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540849.50 266900.20 30/05/2018 Sheet 1 of 1
SAMPLES TESTS ) STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
[ 0.00-0.15 BT | Brownish grey silty gravelly fine to coarse SAND with frequent roots and rootlets.
| 0.00-0.15 D2 | Gravel is angular to subrounded fine to medium flint brick and concrete. (015)
L 0.00-0.15 ES3 | [TOPSOIL] 0.15
I 0.15-0.30 B4 | - - - - XS
[ 0.15-0.30 ps | MADE GROUND: Yellowish brown slightly silty very gravelly fine to coarse SAND 5
L 0.15-0.30 ES6 | with low boulder and cobble content. Gravel is angular to subrounded fine to ’Q‘Q‘
r r coarse flint, brick and concrete. Cobbles are subangular brick and concrete. :’:’:
[ 0:40-0.60 B6 Boulders are subangular concrete. ’0’0‘
- 0.50-0.70 B3 - Q:Q:Q E
t 0.60-0.80 B7 | - ’0’0’
L 060-0.80 bs - Local pockets of brown slightly sandy CLAY. 0.0.‘
[ 0.60-0.80 ES9 L :Q:Q:
L L ’:’:’ (1.36)
, , S
i i CHR
— — ele +
» » R
» » 00
i , R
i i XKD
' ' v 50
I 140-150 | B10 e
r 1.40-150 D11 [ >
r 140-150 | ES12 [ 151 1
[ 1.50-151 B13 [
[ 1.50-151 D14 [
[ 150-151 | ES15 [
PLAN DETAILS Remarks
3.3 . Long Axis Orientation: Water strike at 1.5mbgl. Trial Pit terminated at 1 50mbgl due to water ingress making pit

1

Shoring / Support: None
Stability: Poor

Groundwater (description):

unstable. PID results not included as equipment became moisture sensitive.

Termination Depth:

1.51m
Ticads VMM nless otherwise stated: Equipment Used Contractor Logged By  Checked By
St Mell Depth , Di t , Til hh N . .
Businoss Park  Teemons o toner ooy e (M) JCB3CX Arcadis Consulting (UK) Ltd MT SH

Cardiff, CF3 0EY



Trial Pit Photography Sheet TP2A05

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 9.136 30/05/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540849.50 266900.20 30/05/2018

TP2AO05 Trial Pit. Depth 1.50m

TP2AO05 Trial Pit Spoil

froads O™ Unless otherwise stated: Equipment Used Logged By Checked By
SiMelons .« Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log TP2A06

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 9.13 30/05/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540810.90 266956.40 30/05/2018 Sheet 1 of 1
SAMPLES TESTS ) STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
[ 0.00-0.30 B2 | MADE GROUND: Soft brown slightly sandy gravelly CLAY with low to medium
| 0.00-0.30 D1 L cobble content. Sand is fine to coarse. Gravel is subangular to subrounded fine to
[ 000-030 | BS3 - coarse flint, brick, and concrete. Cobbles are angular to subangular of brick and (0:30)
[ [ concrete.
L 0.30-0.35 ES4 L MADE GROUND: Soft to firm light brown mottled orange brown slightly gravelly 0.30
r 0.40-0.60 B6 040 HV(1) |48(26)kPa sandy CLAY. Gravel is subangular to subrounded fine to coarse flint. Sand is fine
F 0.40-0.60 D5 [ 040 HV(2) |58(30)kPa to coarse. (
[ 040-060 ES7 [T 040 HV(3) |64(26)kPa Black ash and coal present. | (0.50) i
L ggg 138 gg L Firm brown mottled orange brown and yellow brown slightly sandy CLAY. Sand is 0.80
F 0.80-1.00 ES10 | fine to medium. (0.20)
[ [ [KIMMERAGE CLAY FORMATION] 100 1
L L Firm grey brown mottled orange brown slightly sandy slightly gravelly CLAY. Sand ’
F F is fine to coarse. Gravel is subrounded fine flint.
[ 420-150 e L[ [KIMMERAGE CLAY FORMATION]
[ 1%0-1350 o1 F Selenite crystals. (0.50)
[ 1.20-1.50 ES3 [
N N Fissured stiff to very stiff grey brown mottled orange brown CLAY. I 150 1
F F [KIMMERAGE CLAY FORMATION] I — —]
L200-250 | pa |- 1 —+
F 2.30-250 B5 1
[ L 1 (.80
L L 260 HV(4) |64(20)kPa 1
r F 260 HV(5) |64(50)kPa =
r r 260 HV(6) |66(34)kPa — —
L 290-3.00 o6 | 1
—3.00 - 3.20 B7 — — — —+
A A — 3.30
PLAN DETAILS Remarks
25 Long Axis Orientation: Trial Pit terminated at required depth of 3.30mbgl. PID results not included as equipment
f { became moisture sensitive.
Shoring / Support: None
0.5
Stability: Unstable
Groundwater (description): Termination Depth:
3.30m
Ticads VMM nless otherwise stated: Equipment Used Contractor Logged By  Checked By
St Mell Depth (m), Diamet: , Time (hhmm), . .
Businoss Park  Teemons o toner ooy e (M) JCB3CX Arcadis Consulting (UK) Ltd I SH

Cardiff, CF3 0EY



Trial Pit Photography Sheet TP2A06

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 9.133 30/05/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 540810.90 266956.40 30/05/2018

TP2AO06 Trial Pit. Depth 3.3m

TP2AO06 Trial Pit Spoil

freads O™ Unless otherwise stated: Equipment Used Logged By Checked By
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY






Trial Pit Photography Sheet TPSA2A07

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 7.182 31/05/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 541012.40 267071.80 31/05/2018

TPSA2AO07 Trial Pit. Depth: 2.10m

TPSA2AO07 Trial Pit Spoil

freads O™ Unless otherwise stated: Equipment Used Logged By Checked By
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log TP2A08

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 6.89 31/05/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 541047.10 267100.20 31/05/2018 Sheet 1 of 1
SAMPLES TESTS ) STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
[ 0.00-0.20 BT | Stiff brownish grey slightly sandy slightly gravelly CLAY. Gravel is subangular to
| 000-020 | D2 L subrounded fine to medium flint and brick. (0.20)
[ 0.00-0.20 ES3 |
F 0.20-0.50 B4 I 020 HV(1) |38(19)kP. (TOPSOIL] 0.20 6 69
[ 0.20-050 D5 L 020 HVE2; 45%20;kP: Soft to firm orangish brown slightly sandy slightly gravelly CLAY. Gravel is ’
F 0.20-0.50 ES6 [ 0.20 HV(3) |45(21)kPa subangular to subrounded fine to medium flint (possibly reworked).
[ r [KIMMERAGE CLAY FORMATION] (0.30)
C g:gg ) 8:;8 g; C 8:23 :xg; 1?:((23))&;’: Firm to stiff bluish grey mottled orangish brown slightly sandy CLAY. Occasional 050 1 639 1l
F 0.50-0.70 ES9 [ 050 HV(6) |96(30)kPa 10mm pockets and bands of very light brown fine to medium sand, sand is
[ [ extremely weak siltstone.
L L [KIMMERAGE CLAY FORMATION]
L L (1.10) n
[ 123 Hg 311(1) [ Very light brown SILT with 10-20mm pockets of firm to stiff bluish brown mottled 1.60 529
- - orangish brown clay. (0.15)
r r [KIMMERAGE CLAY FORMATION] 1.75 5.14
[ [ Stiff to very stiff bluish grey mottled orangish brown slightly sandy CLAY.
= = Occasional 10-100mm pockets and bands of very light brown silt and firm to stiff
r r bluish brown mottled orangish brown clay.
r r [KIMMERAGE CLAY FORMATION] T
[ [ (0.85)
L 2.50-2:60 b1z | 1
L L 2.60 429
PLAN DETAILS Remarks
2.8 . Long Axis Orientation: Trial Pit terminated at 2.60mbgl due to hard strata. PID results not included as equipment

f 1 became moisture sensitive.

Shoring / Support: None

04
Stability: Good
Groundwater (description): Termination Depth:
2.60m
Ticads VMM nless otherwise stated: Equipment Used Contractor Logged By  Checked By
St Mell Depth (m), Diamet , Time (hhmm), . .
Businoss Park  Teemons o toner ooy e (M) JCB3CX Arcadis Consulting (UK) Ltd MT SH

Cardiff, CF3 0EY



Trial Pit Photography Sheet TP2A08

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 6.89 31/05/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 541047.10 267100.20 31/05/2018

TP2A08 Trial Pit. Depth 2.60m

TP2A08 Trial Pit Spoil

freads O™ Unless otherwise stated: Equipment Used Logged By Checked By
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log TP2A09

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 6.09 01/06/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 541100.30 267150.50 01/06/2018 Sheet 1 of 1
SAMPLES TESTS =0 STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
[ 0.00-0.25 B3 | 0.00 PID  120ppm MADE GROUND: Stiff to very stiff brown mottled orange brown slightly sandy
| 0.00-025 D2 | slightly gravelly CLAY. Sand is fine to coarse. Gravel is subangular to subrounded
[ 000-025 ES1 [ fine flint (0.25)
3 t 0.0 HV(1) |20(12)kPa ’
[ 0% 040 | Do [ o3 | v leecowea MADE GROUND: Soft to firm light brown motiied grey sandy gravelly CLAY. Sand 025
F 025-040 | ES4 [ 025 PID. |23ppm is fine to coarse. Gravel is subangular to subrounded fine to medium flint. (0.15)
[ [ Firm to stiff blue grey mottled orange brown slightly sandy CLAY with pockets and 040
~ 0.50 - 0.60 B9 050 PID |20ppm bands of silt - possible iron oxidation. Sand is fine to medium. g
F 0.50-0.60 D8 [ 0.50 HV(4) [102(30)kPa [KIMMERAGE CLAY FORMATION]
F 050-060 | ES7 [ 050 HV(5) |90(30)kPa
r [ 050 HV(6) |98(40)kPa
[ 1.00-1.20 B2 |— 1.00 PID  |23ppm +
F 1.00-1.20 D1 (1.30)
r 1.00-120 | ES10 [
L 1.50-1.60 B4 | 150 PID |21ppm E
F 1.50-1.60 D3
L L 1.70
PLAN DETAILS Remarks
| 27 . Long Axis Orientation: Trial Pit terminated at 1.80mbgl due to hard strata.
T 1
Shoring / Support: None
0.5
Stability: Stable
Groundwater (description): Termination Depth:
1.80m
Ticads VMM nless otherwise stated: Equipment Used Contractor Logged By  Checked By
St Mell Depth (m), Diamet , Time (hhmm), . .
Businoss Park  Teemons o toner ooy e (M) JCB3CX Arcadis Consulting (UK) Ltd I SH

Cardiff, CF3 0EY



Trial Pit Photography Sheet TP2A09

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 6.09 01/06/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 541100.30 267150.50 01/06/2018

TP2A09 Trial Pit. Depth 1.80m

TP2A09 Trial Pit Spoil

Logged By Checked By

Arcadis Cymru

House Unless otherwise stated: Equipment Used
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



A ARCADIS Trial Pit Log TP2A10

Project Project No. Ground Level (mAOD) Start Date Scale
Northstowe - Parcel 2A 10018973 5.72 01/06/2018 1:25
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 541100.90 267189.90 01/06/2018 Sheet 1 of 1
SAMPLES TESTS ) STRATA
£ Depth | | oyel | Install
Depth T’)\/l;;e/ Depth TKIF;E/ Results ¥ Description Legend | (Thickness) Backfill
[ 0.00-0.25 B1 | 0.00 PID  <1ppm Firm to stiff brownish grey slightly sandy slightly gravelly CLAY with occasional
| 0.00-025 D2 | rootlets. Gravel is subangular to subrounded fine to medium flint. 0.25)
i 0.00-0.25 ES3 i [TOPSOIL] -
[ o%a o0 | pe [ 0% | PPjsteem MADE GROUND: Firm light brown motlied biuish grey slightly sandy siightly 025 470
F 0.25-0.60 ES6 | gravelly CLAY. Gravel is subangular to subrounded fine to medium flint with
r r 10mm pockets of very light brown silt and fine to coarse sand, sand is extremely (0.35)
L L weak siltstone. Rare charcoal, brick and clay pipe (3inch). ]
[ 828: 1:28 S; [ g:gg Hl?/la) ;szp(;?kPa Stiff bluish grey mottled orangish brown slightly sandy CLAY. With 10mm pockets [~ 0.60 512
F 0.60-1.20 ES9 F 0.60 HV(2) |82(30)kPa of very light brown silt and fine to coarse sand, sand is extremely weak siltstone.
[ [ 060 HV(3) |86(32)kPa [KIMMERAGE CLAY FORMATION]
L L (0.60)
L 1%3 128 311(1) L 120 PID | <lppm Extremely weak S LTSTONE recoye!’ed as very light brqwn mottled orange SILT. i?ﬁ ig 120 452
F F Black staining - possible organics. Rare Ammonite fossils. eeRolole
F F Liixx| (040)
F F XX XXX
|- = XXX XX 1
L L KX K XK
XXX XX
L 1.60-1.80 p12 L 1.60 PID | <tppm Stiff to very stiff bluish grey mottled orangish brown CLAY with occasional partially ||— — 160 4.12
F F decayed rootlets and vegetation (purple) and 10mm bands of fine to coarse sand H— — 1
r r and rare ironstone nodules. — — 1
[ [ [KIMMERAGE CLAY FORMATION] |
L L 1.00 HV(4) [110(37)kPa Rare black staining - possible organics. |~
r r 190 HV(5) |92(36)kPa Becoming firm. |[—
— — 1.90 HV(6) |94(34)kPa e T
L 220-230 | D13 [ 220 PID  |<1ppm I — —
L 240-250 | B1a [ ]
L L ——1 (200
[ 320-330 | D15 | 320 PID  |<1ppm ——
L L ——1 360 2.12
PLAN DETAILS Remarks
27 Long Axis Orientation: Trial Pit terminated at required depth of 3.60mbgl. PID results not included as equipment
f { became moisture sensitive.
Shoring / Support: None
0.5
Stability: Good
Groundwater (description): Termination Depth:
3.60m
Ticads VMM nless otherwise stated: Equipment Used Contractor Logged By  Checked By
St Mell Depth (m), Diamet: , Time (hhmm), . .
Businoss Park  Teemons o toner ooy e (M) JCB3CX Arcadis Consulting (UK) Ltd MT SH

Cardiff, CF3 0EY



Trial Pit Photography Sheet TP2A10

Project Job No Ground Level (mAOD) Start Date
Northstowe - Parcel 2A 10018973 5.7117 01/06/2018
Client Easting (OS mE) Northing (OS mN) End Date
Homes England 541100.90 267189.90 01/06/2018

TP2A10 Trial Pit. Depth 3.60m

TP2A10 Trial Pit Spoil

Logged By Checked By

Arcadis Cymru

House Unless otherwise stated: Equipment Used
Stielons . Depth (m), Diameter (mm), Time (hhmm), JCB 3CX MT SH

Cardiff Thickness (m), Level (mOD).
CF3 0EY



















































Northstowe — pARCEL 2A

CERTIFICATION OF FIELD APPARATUS






Northstowe — pARCEL 2A

MONITORING DATA





















































































































Northstowe — pARCEL 2A

GEOTECHNICAL LABORATORY TEST DATA






Laboratory
Report

GEO Site & Testing Services Ltd

Contract Number: 39651

Test Description Qty
(Gl) BRE Suite Total Sulphate, Aqueous Sulphate, Total Sulphur, Aqueous Nitrate, Aqueous Mag, 15
Chloride,

1377 : 1990 Part 3 & BRE CP2/79 - @ Non Accredited Test

Disposal of Samples on Project 1

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

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

REFREEIEY (Associate Director) - REREEKIEY (Contracts Manager) - RERHEKIER (Office Manager)
RERAEKEIEY] (Quality/Technical Manager) - RESHEEIENI (Advanced Testing Manager) -[RECHEEIEY] (Administrative/Accounts Assistant)
RECFEEEIGI (Administrative/Quality Assistant)

GEO Site & Testing Services Ltd
Unit 3-4, Heol Aur, Dafen Ind Estate, Dafen, Llanelli, Carmarthenshire SA14 8QN
Tel: 01554 784040 Fax: 01554 784041 info@gstl.co.uk gstl.co.uk








































































































