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EXECUTIVE SUMMARY

Proposed
Development

At the time of reporting, March 2020, the proposed development will comprise the construction of
~100Mo. residential houses in the centre and the west of the site, and ~20No. commercial units in the
east/south-east, with associated access roads, car parking areas and soft landscaping.

Geology

The BGS Geological Map for the Fareham area (Sheet No. 316) revealed that the site is located on
superficial Head Deposits overlying bedrock of the London Clay Formation. Superficial River Terrace
Deposits were noted ~300m to the south-east. No areas of Made or Worked Ground were noted within
250m of the site.

Hydrogeology

A review of the DEFRA "Magic Map' revealed that site was located within a Secondary (A} Aquifer to the
east, and within a Secondary (Undifferentiated) Aguifer in the western portion, both comprising of the
superficial Head Deposits. The underlying bedrock deposits of the London Clay Formation was classified
as Unproductive Strata.

Radon

The site was not located in an area where Radon protection measures were likely to be required.

Soils Encountered

The ground conditions encountered within the boreholes generally conformed to that anticipated from
examination of the geology map.

The intrusive site investigation and trial hole records from previous ground investigations by WYG (Ref:
AD90070-182), Campbell Reith (Ref: 12663) and Ground and Water Limited (ref.
GWPR3192/CAR/December 2019.) revealed that the geology of the site comprised distinct zones of
cohesive and granular soils.

A capping of Made Ground was noted to overly granular Head Deposits overlying bedrock depaosits of
the London Clay Formation was present as a band trending northeast to southwest and ~60m wide
bisecting the site. The remainder of the site comprised a capping of Made Ground overlying cohesive
Head Deposits overlying the bedrock deposits of the London Clay Formation.

Foundation
Design

Following Eent'ei:ﬁnla;a_[ Analysis of the zone of granular Head Deposits over London Clay, it was
considered that the granular soils of the Head Deposits generally comprised a suitable bearing stratum
for moderately to highly loaded spread foundation system,

However, across the remainder of the site where cohesive Head Deposits were noted overlying the
London Clay Formation, consideration should be given to a piled foundation system as they were
considered to comprise a more reliable and possibly more cost-effective foundation solution for the
proposed development, given the low hearln;_' capacities calculated.

See section 6.2 for bearing capacftles and anticipated settlements for the spread foundations and
section 6.3 for bearing capacities and anticipated settlements for piled foundation solutions,

Sub-Surface
Concrete

Sub-surface concrete for shallow foundations <2.00m bgl should be designed based on a sulphate
Design Class of D5-1, according to BRE S5pecial Digest 1, 2005, "Concrete in Aggressive Ground’ and the
total potential sulphate results for the natural ground. An ACEC classification of AC-1 should be used,
according to the pH recorded within the samples tested.

Sub-surface concrete for a piled foundation solution should be designed based on a sulphate Design
Class of D5-4, according to BRE Special Digest 1, 2005, ‘Concrete in Aggressive Ground’ and the total
potential sulphate results for the natural ground. An ACEC classification of AC-4 should be used,
according to the pH recorded within the samples testad.

The above information must be read in conjunction with the full report.




1.0 INTRODUCTION

11 General

Ground and Water Limited were instructed by Drew Smith Group to conduct a Ground Investigation
at Former Colt International, New Lane, Havant POS 2LZ. The scope of the investigation was detailed
within the Ground and Water Limited fee proposal ref: GWQ5173A dated 13" January 2020,

1.2 Aims of the Investigation
The aim of the investigation was understood to be to supply the client and their designers with

information regarding the ground conditions underlying the site to assist them in preparing an
appropriate scheme for development,

The investigation was to be undertaken to provide parameters for the design of foundations by means
of in-situ and laboratory geotechnical testing undertaken on soil samples recovered from trial holes.

A full scale Desk Study and contamination assessment were not part of the remit of this report.

It should be noted that this report includes information from previous reports:

. WYG Phase 1 Ground Investigation and Assessment Report, Ref: AO90070-182, dated
Jlune 2017;

. Campbell Reith Updated GORA and Outline Remediation Strategy Report, Ref: 12663,
dated May 2019;

. Ground and Water Limited Contamination Assessment Report, ref.

GWPR3192/CAR/December 2019.

The technigues adopted for the investigation were chosen considering the requirements of the client,
anticipated ground conditions, and bearing in mind the nature of the site, limitations to site access
and other logistical limitations.

1.3 Conditions and Limitations
This report has been prepared based on the terms, conditions and limitations outlined within
Appendix A.




2.0  SITE SETTING

2.1 Site Location

The site comprised a ~31,100m? irregular-shaped plot of land, oriented in an north-west to south-east
direction, located to the south-west of Bartons Road, south-east of Martin Road and north-west of
Mew Lane. The site was located to the north-east of Havant, Hampshire,

The national grid reference for the centre of the site was approximately 5U 72615 07997, A site
location plan is given within Figure 1. A plan showing the site boundary can be seen in Figure 2.

2.2 Site Description

The site formally comprised a factory and warehouse structure with associated offices, car parking
and hard landscaping areas. All buildings on-site had been demolished at the time of site works, August
2019, with the site covered by a concrete slab over the footprint of the former structures and all
tarmac parking areas/concrete hardstanding still present. An Electricity sub-station was noted in the
south-western portion of site. An aerial view of the site is given within Figure 3.

23 Proposed Development

At the time of reporting, March 2020, the proposed development will comprise the construction of
~100No. residential houses in the centre and the west of the site, and ~20No. commercial units in the
east/south-east, with associated access roads, car parking areas and soft landscaping. A plan of the
proposed development is shown within Figure 4.

2.4 Geology

The BGS Geological Map for the Fareham area (Sheet No. 316) revealed that the site is located on
superficial Head Deposits overlying bedrock of the London Clay Formation. Superficial River Terrace
Deposits were noted ~300m to the south-east. No areas of Made or Worked Ground were noted
within 250m of the site.

Head Deposits — Chichester area

Head Deposits occur widely in valley floors, on valley sides and on interfluves. It is probably much
more widespread than shown on the map. In general, clay-with-flints passes downslope into head,
locally without a separating break of slope. Head accumulated largely by solifluction and hillwash,
mainly under periglacial conditions during the Quaternary glaciations. Its composition varies according
to the local sources of material and mode of landscape evolution. It is typically composed of reddish
brown to yellow-brown, gravelly silty, sandy clay or diamicton, commonly with variable proportions
of coarser material (chiefly broken flint nodules). Borehole records suggest that the head deposits are
generally less than 3m thick, but may be over 5m locally.

Undifferentiated River Terrace Deposits

Extensive spreads of River Terrace Deposits occur along the Rivers Test, ltchen and Hamble. Eleven
terraces have been provisionally recognised in the area. The deposits are variable in thickness, ranging
from 1 to 5Sm, and generally consist of gravels, predominantly sub-angular to sub-rounded flints, with
a considerable sand content, Poorly sorted clayey and sandy silts and silty clays overlie some of the
terraces.




London Clay Formation — Hampshire Basin

In the Hampshire Basin area, the London Clay Formation comprises blue, brown and grey clay with
yellow and grey sands and silts interspersed with pebble beds. Localised developments of sandstone
also occur, Concretions of argillaceous limestone in nodular form (Claystones) occur throughout the
formation. Crystals of Gypsum (Selenite) are often found within the weathered part of the London
Clay Formation, and precautions against sulphate attack to concrete are sometimes required. The
basement beds of the London Clay Formation are sandy with rounded flints.

A BGS borehole located ~150m south-east of site (in similar geology) revealed 0.15m of Topsoil to
overlie a firm brown clay with medium to coarse flint gravels and cobbles to 1.37m bgl. This was then
underlain by a brown fine-grained sand for the remainder of the borehole, a depth of 3.05m bgl. No
groundwater was encountered within the borehole.

Another BGS borehole located ~300m west of site revealed 0.15m of Topsoil to overlie a medium-
dense to dense light brown to blue-grey silty fine-grained sand to 9.14m bgl. This was underlain by a
stiff to very stiff blue-grey sandy clay for the remaining depth of the borehole (12.19m bgl).
Groundwater was noted at a depth of 1.70m bgl. A groundwater strike was noted at 1.52m bgl,
standing at between 2.44 — 4. 57m bgl at the end of subsequent days of drilling works.

2.5 Hydrogeology and Hydrology

A review of the DEFRA ‘Magic Map' revealed that site was located within a Secondary (A) Aquifer to
the east, and within a Secondary (Undifferentiated) Aquifer in the western portion, both comprising
of the superficial Head Deposits. The underlying bedrock deposits of the London Clay Formation was
classified as Unproductive Strata.

Superficial drift deposits are described as permeable unconsolidated (loose) deposits e.g. sands and
gravels. The bedrock is described as solid permeable formations e.g. sandstone, chalk and limestone.

Secondary aguifers include a wide range of drift deposits with an equally wide range of water
permeability and storage capacities. Secondary (A) Aquifers consist of deposits with 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. These are generally aquifers formerly classified as Minor
Aquifers.

Undifferentiated Secondary Aquifers are assigned in cases where it has not been possible to attribute
either category A or B to a rock type. In most cases, this means that the layer in guestion has
previously been designated as both a minor aquifer and non-aquifer in different locations due to the
variable characteristics of the rock type.

Unproductive Strata are rock layers with low permeability that have negligible significance for water
supply or river base flow. These were formerly classified as non-aquifers.

Examination of the Defra records showed that the site was located within an Inner Zone Ic (Subsurface
Activity) Groundwater Source Protection Zone (SPZ) as classified in the Policy and Practice for the
Protection of Groundwater. This relates to the Principal Aquifer associated with the Lewes Nodular
Chalk Member and Tarrant Chalk Member underlying the Unproductive Strata of the London Clay
Formation.




The nearest surface water feature to the site was a drain located ~10-20m to the east of the site
(Thought to be the River Lavant, according to previous reports). Emsworth Harbour was noted
~2.65km to the south of site.

Examination of the Environment Agency records showed that the site was located within a Flood Zone
1 (an area with a low probability of flooding). However the land immediately to the south-east of site
was noted to comprise a Flood Zone 2 and Flood Zone 3, associated with the drain running to the
east,

Environment Agency Flood Zone 2, defined as; land having between a 1 in 100 and 1 in 1,000 annual
probability of river flooding; or land having between a 1 in 200 and 1 in 1,000 annual probability of
sea flooding.

Environment Agency Flood Zone 3 shows the extent of a river flood with a 1 in 100 (1%0 or greater
chance of occurring in any year or a sea flood with a 1 in 200 (0.5%) or greater chance of occurring in
any year.

From analysis of hydrogeological and topographical maps groundwater was anticipated to be
encountered at shallow to moderate depth (~2 — 4m below existing ground level [bgl)) and it was
considered that the groundwater was flowing in an overall southerly direction towards Emsworth
Harbour.

2.6 Radon

BRE 211 (2015) Map 4 of Hampshire, Berkshire and south Oxfordshire revealed the site was not
located within an area where mandatory protection measures against the ingress of Radon were likely
to be required. The site was not located within an area where a risk assessment was required.

2.7 Results of previous Site Investigations
WYG Phase 1 & 2 Ground Investigation and Assessment Report, Ref: A090070-182, dated June 2017:

A Phase 1 Desk Study Investigation Report was undertaken by WYG in November 2016, which collated
publically available information to review the risks associated with ground conditions with potential
to impact upon the redevelopment of the site for combined high density residential and commercial
use. The Desk Study confirmed the reguirement for intrusive ground investigations to allow a further
assessment of risks. This data was collated and interpreted in order to define a Conceptual Site Model,
undertake qualitative risk assessment and semi-quantitative risk assessment grading the pollutant
linkages in accordance with a risk matrix. This was then used to inform a subsequent intrusive
investigation. The pertinent points taken from the report summarising these works are discussed in
this section of the report.

At the time of the site walkover in September 2016 and subsequent investigation in February 2017,
the site was occupied by the Colt International factory, warehouse and office buildings with associated
hardstanding, car parks and access roads. The local topography (which slopes to the south-east) is
accommodated by a retaining wall on the north-west boundary, and an embankment running across
the site.

In the southern portion of site was a building of brick and metal cladding construction used for fire
testing of finished products, Adjacent to this building was an external cylindrical plastic (but likely
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double-skinned) Above Ground 5torage Tank (AST) for ‘fuel oil’, of approximately 1000 litres capacity
positioned on a breeze block plinth. South of the main factory building was a small brick outhouse,
understood to have housed a diesel generator that previously provided a 'back up’ power supply.
Adjacent west of the outhouse was a former brick bund containing several brick plinths that supported
and housed a large cylindrical diesel AST, The tank was no longer present,

An electricity sub-station was located on the eastern edge of the former diesel tank bund.

A review of historic Ordnance Survey maps dating back to 1867 indicated limited residential
development on the site prior to redevelopment as a manufacturing facility for Colt International in
the mid-1960s. The site layout remained largely unchanged since this period. It was reported that
during the Second World War a cottage building in the north west of the site was requisitioned by the
mining department of HMS5 Vernon Mining Department and used for military storage purposes.

Although not listed as a potential source of ground contamination, the presence of asbestos materials
in building materials was also recognised. A number of current and commercial premises are located
in the site vicinity, and of particular note is the Marsh Plant immediately south, Eaton on the opposite
side of New Lane, and a gas holder approximately 300m south of the site. Based on the local
topography (sloping south east) and the known hydrogeological setting (that includes a public water
abstraction to the south west) a southerly groundwater flow direction is inferred. Therefore,
commercial premises in the site vicinity are considered to be down gradient in terms of inferred
groundwater flow and it is considered relatively unlikely that the site has been impacted by offsite
sources of contamination.

Subsequent Phase 2 intrusive works were undertaken between the 1* and 3™ of February 2017 and
comprised 14No. Window sample locations to depths ranging between 0.30 and 5.00m bgl with
Standard Penetration Testing (SPTs) and installation of 7No. dual purpose ground-gas and
groundwater monitoring wells. Samples were obtained for laboratory assessment and ZNo. return
monitoring visits were undertaken. Ground conditions encountered during the investigation were
consistent with those identified in the published literature and comprised a 0.40 to 2.00m thick layer
of Made Ground over Head Deposits overlying the London Clay Formation at depths ranging between
0.80 and 2.80m bgl. The London Clay Formation persisted to the full depth of the investigation.
Groundwater was encountered at depths ranging between 0.50 and 1.50m bgl during the
investigation and between ground level and 2.79m bgl during return visits.

Campbell Reith Updated GQRA and Outline Remediation Strategy Report, Ref: 12663, dated May
2019;

Based on the findings of the previous Desk 5tudy and Ground Investigation Reports undertaken by
WYG, further (Phase 3) intrusive investigation and testing was done by Campbell Reith in order to
increase sampling density and depth of trial holes.

During the summer of 2018 supplementary ground investigation was conducted with the objective of
addressing the recommendations of the WYG 2017 report:

Two Cable Percussive boreholes to a maximum depth of 17.50m bgl
Seven Windowless Sampler boreholes to a maximum depth of 5.45m bgl
Four Hand-dug Pits to a maximum depth of 1.20m bgl

Nine machine dug Trial Pits to a maximum depth of 3.10m bgl
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« Four Groundwater and ground gas monitoring visits.

The two deep Cable Percussive boreholes were progressed to 12.50 and 17.50m bgl, both
encountering Made Ground overlying Superficial Head Deposits (BH202 only) and London Clay
Formation to the base of the boreholes.

Mine exploratory locations (three Windowless Samplers, three Trial Pits and one Cable Percussive
borehole) were progressed across the building footprint to provide additional coverage where the
area had previously not been investigated. Trial pits TP209, TP210 and TP211 were progressed into
the bank to the west of the monsoon drain, with the intention of investigating the drainage. There
were no visual observations of contamination in the bank.

Superficial deposits were not considered to be present in significant thickness in the western car park.
Variable Head Deposits were present across the bulk of the centre of the site, often trial pits did not
prove the maximum depth of superficial deposits (~2.00 to 3.00m bgl). The borehole in the centre of
the site demonstrated the base of the superficial deposits to be 3.20m bgl. A 12.50m deep borehole
in the centre of the site encountered London Clay Formation from 3.20 to 12.50m bgl. The deep
borehole in the western car park encountered London Clay Formation from 1.30 = 4.50m bgl, followed
by brown mottled orange-brown silty, fine to coarse sand, from 4.50 to 11.50m, inferred to be the
Bognor Sand Member. The London Clay Formation of stiff dark greenish-grey slightly sandy clay is
present from 11.50 to 17.50m bgl.

Ground and Water Limited Contamination Assessment Report, ref. GWPR3192/CAR/December
2019:

A fourth phase of intrusive works and risk assessment was undertaken by Ground and Water Limited.
The purposes of contamination testing was to increase sampling density and reduce uncertainty.
The data from the Phase 2 WYG and Phase 3 Campbell Reith investigations were combined with
that from the Phase 4 Ground and Water Limited investigation.

Phase 4 Fieldwork Undertaken

Additional fieldwork was undertaken on the 29™- 30™ August and 2" September 2019 and comprised
the construction of 20No. Windowless Sampler Boreholes (W51 — W520) to a depth of between 1.80
— 3.00m bgl.

Sampling Procedures
The methodology for sampling locations can be seen tabulated overleaf. A trial hole location plan is
given within Figure 5,




Methndnf:rgyr for Samplin! Locations and Chemical Laboratory Testing (Ground and Water Ltd)

Trial Oepth Sampling Strategy Site Use (Existing) Site Use (Proposed)

Hole  (m bgl)

Wil 280 | Access road/car park to south of former office - 3 e

W52 2 45 building. Commercial unts an aisfm:ﬁte ACCess

{ roads/car parking.
Wes3 3.00 . Concrete pad for former factory building.
Wed 3 45 Concrete hardstanding a:_:ljacent to Electricity
_ . Sub-station,

WES 180 | Residential housing and associated garden
St Bl IS el Spn

W56 2.45

W57 245 | |

_WSE | 245 . Residential flats and associated car parking. |

W53 2.45 | : Residential housing and associated garden
Wald 245 | Target:dtsamplrng ¢ : dfor i b areas.

A T [ strate oncrete pad for former facto ullding. e

Ws11 200 | 2 i i - Residential flats and associated car parking.
W512 245 |

W13 245 | Residential housing and associated garden
Ws14 200 | areas.

WSis | 200 |

WSs16 245 | Residential flats and associated car parking.
Ws17 245 |

W518 2.45 _ Residential housing and associated garden

| Tarmac car parking area.
Ws19 2.45 . ATeas,
WS20 2.45

Soil Conditions

The ground conditions encountered during the investigation are described in this section. For the
purposes of discussion, the succession of conditions encountered in the trial holes in descending order
can be summarised as follows:

Made Ground
Head Deposits (WS1-W52, W54-W56, WS8-W517, WS20)
London Clay Formation (WS6-WS7, WS18-W520)

Made Ground

Made Ground was encountered in all trial holes from beneath a 0.18 = 0.30m thick capping of Concrete
within W51 - WS516, and a 0.10 = 0.20m thick capping of Tarmac in W517 - W520, to a depth of
between 0.30 - 1.50m bgl (and for the entire depth of W53 to 3.00m bgl). The soils were noted to be
variable across the site, but most generally comprised a light to dark brown, grey-brown, pale yellow
and orange to reddish-brown, sandy gravelly clay to sandy gravel (locally a gravelly slightly clayey
sand). The sand was fine to coarse grained and the gravel was fine to coarse, angular to rounded flint
rejects, brick, concrete, tarmac, metal, ceramic fragments, chalk fragments and
charcoal/carbonaceous material. A hydrocarbon/creosote odour was noted within W51, WS3 and
W516.

Within WSS from 0.80 = 1.00m, WS9 from 0.25 - 0.40m, WS17 from 0.15 - 0.40m, W518 from 0.20 -
0.70m and W519 from 0.10 = 0.40m bgl, the Made Ground was recovered as a matrix-dominated chalk
fill (Dm Grade according to CIRIA C574).
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Head Deposits

Soils representative of the superficial Head Deposits were noted underlying the Made Ground to a
depth of 1.80m bgl within W56 and 1.00m bgl within W520, and for the remaining depth of W51-W52,
WS4-WS5 and WS8-WS17, a depth of between 1.80 — 2.80m bgl. A mixture of cohesive and granular
deposits were noted.

Cohesive soils were noted underlying the Made Ground for the remaining depth of WS1-W52, W54
and W58, and to a depth of between 1.00 = 1.80m bgl within WS55-W56, WS9 and W517, and generally
comprised a light to mid-brown, mid to dark grey-brown and orange-brown sandy gravelly clay. The
sand was fine to coarse grained and the gravel was occasional to frequent, fine to coarse, angular to
sub-rounded (locally rounded) flint and occasional carbonaceous material.

Granular soils were noted underlying the cohesive deposits for the remaining depth of W55, W59 and
W5S17, and underlying the Made Ground for the remaining depth of WS10-W516, and generally
comprised an orange-brown, grey-brown and mid-brown mottled (locally slightly clayey) gravelly silty
sand. The sand was fine to medium grained and the gravel was fine to coarse, angular to rounded flint.

A slight hydrocarbon odour was noted from ~1.50 - 2.00m bgl within WS51.

London Clay Formation

Soils of the London Clay Formation were noted underlying the Made Ground/ Head Depaosits for the
remaining depth of W56-W57 and W518-W520, and comprised a blue-grey, orange and grey-brown
(locally slightly sandy) clay. The sand was fine grained. Shell fragments were noted at 1.70m bgl within
W520, and claystone fragments at 2.00m bgl within W518 and WS520,

Roots were noted to a depth of between 0.50 — 2.00m bgl within W56-WS&8 and WS517-WS20. A
summary of root depths within individual trial holes is tabulated below:

| Summary of Root Depth l
Trial Hole Depth of Trial Hole (m bgl) Depth of Roots (m bgl)
W56 2.45m 1.00m
| W57 2.45m 0.80m
W53 2.45m 0.80m
| W517 2.45m 0.50m
WS518 2.45m 2.00m (Decayed)
|  wsis 2.45m 2.00m
Ws20 2.45m 1.00m
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A groundwater strike was noted at 1.70m bgl within W58, and wet <oils were encountered within W51,
W52, W510, W513, WS16 and W519 at depths of between 0.70 = 2.80m bgl. A summary of
groundwater depths is tabulated below:

i Summary of Groundwater encountered
Trial Hole Depth of GW strike (m b)) “‘F“:::;E‘ soils
Ws1 . i 2.40 - 2.80m
w52 : | 1.00-2.45m bgl
Ws8 1.70m !' =
hac i - | 0.80 - 1.10m
W51.3 = 1.50m
w516 - 1.50 = 2.00m
i WSiH = ! ':l-?:ﬂ' = 1-_'-{I£Irn |
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3.0 FIELDWORK

3.1 Scope of Works

Site works were undertaken on the, 20th = 22nd and 29th January 2020 and comprised the drilling of
3No. Cable Percussion boreholes (BH1 BH4 & BH5) to a depth of 15.00m bgl, 2No. Cable Percussion
boreholes (BH2 & BH3) to a depth of 20.00m and 18.00m bgl respectively, and SNo. Trial Pits (TP1 —
TP9) to depths of 1.50m — 2.50m bgl.

Borehole and trial pit location plans can be seen in Figures 6 and 7.

Groundwater monitoring standpipe was installed to 5.00m bgl in BH1 — BH5, The construction of the
wells installed can be seen tabulated below,

Groundwater Monitoring Well Construction

Thickness of Depth of plain Piping

Depth of
Trial Hole Installation s_lnmd Piping pipmg_ whis E.mmal
with gravel filter = bentonite seal diameter
{mbgl)
_ ack [m m b mm
BHL | 500m | 400m |  100m | 63mm
BH2 | 500m | 400m | 100m | 63mm
BH3 5.00m 4.00m 1.00m BE3Imm
BH4 |  500m | 4.00m . 100m | B3Imm
BHS 5.00m 4.00m 1.00m B3mm

The location of the boreholes described can be seen in Figure 6.

Prior to commencing the ground investigation, a walkover survey was carried out to identify the
presence of underground services and drainage. Where underground services/drainage were
suspected and/or positively identified, the exploratory position was relocated away from these areas.

As a further precautionary measure, the boreholes were scanned with a Cable Avoidance Tool (CAT
scanner) to minimise the risk to services.

3.2 Sampling Procedures

Small disturbed samples were recovered from the trial holes at the depths shown on the trial hole
records. Soil samples were generally retrieved from each change of strata and/or at specific areas of
concern. Samples were also taken at approximately 0.5m intervals during broad homogenous soil
horizons.

A selection of samples were despatched for geotechnical testing purposes.
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4.0 ENCOUNTERED GROUND CONDITIONS

4.1 Soil Conditions
The trial holes were logged by Richard Tucker of Ground and Water Limited generally in accordance
with BS EN 14688 ‘Geotechnical Investigation and Testing — Identification and Classification of Soil’.

The ground conditions encountered within the boreholes generally conformed to that anticipated
from examination of the geology map. A capping of Made Ground was noted to overly superficial Head
Deposits overlying bedrock deposits of the London Clay Formation.

The ground conditions encountered during the investigation are described in this section. The
borehole log can be seen in Appendix B and the trial hole location plans can be viewed in Figures 6
and 7.

For the purposes of discussion, the succession of conditions encountered in the boreholes in
descending order can be broadly summarised as follows:

Topsoil (BH5)
Made Ground (BH1 - BH4 & TP1 - TP9)
Head Deposits
London Clay Formation

Topsoil
Topsoil was noted from ground level to o proven depth of 0.20m bgl.

Made Ground

Made Ground was noted from ground level to depths of 0.35 = 1.60m bgl, in all trial holes except BH5.
A capping of crushed demaolition rubble was noted across the site and generally comprised a greyish
brown to light brown silty sandy gravel. The sand was fine to coarse grained. The gravel was fine to
coarse, sub-angular to sub-rounded, slate, brick, flint, and concrete. Occasional fragments of metal,
glass and plastic.

In BH1 between 0.40 — 1.60m bgl and in BH2 between 0.20 — 0.50m bg| the made ground generally
comprised a brown and orangish brown sandy gravelly silty clay. The sand was fine to coarse grained.
The gravel was fine to coarse, sub-angular to rounded, flint.

In TP2, TP4 between 0.50 = 0.70m and in TP7 between 0.40 = 0.55m bgl the Made Ground comprised
a yellow slightly gravelly sand. The sand was fine to medium grained. The gravel was fine to medium,
angular to sub-angular, flint.

In TP8 between 0.50 — 1.20m bgl and in TPS 0.70 — 0.85m bgl the Made Ground generally comprised
a light brown and off white sandy gravelly clay. The sand was fine to coarse. The gravel was fine to
coarse, sub-angular to rounded, chalk [20%) and flint {80%).
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Head Deposits (Cohesive)

Cohesive soils representative of the superficial Head Deposits were recorded from a depth of 1.00 -
1.60m bgl, to a proven depths of 2.00 — 10.70m in BH1, BH3 — BH5 and from depths of 1.50 — 1.80m
bgl to the base of the trial hole in TP8 & TP9. The soils generally comprised an orangish brown, brown
and grey sandy gravelly silty clay. Gravel is fine to coarse, sub-angular to rounded, flint. Cobble of flint
in TP9.

Head Deposits (Granular)

Granular soils representative of the superficial Head Deposits were recorded from a depth of 0.50m -
1.20m bgl to proven depths of 2.10m = 6.00m bgl in BH2 & TP8 and from 0.35 = 0.90m bgl to unproven
depths of 1.50m = 2.50m bgl in TP1 - TP7.

London Clay Formation

Soils representative of the bedrock deposits of the London Clay Formation were encountered in BH1
— BHS from a depth of 2.00m — 10.70m bgl, to the base of the borehole at a depth of 15.00m —20.00m
bgl. The soils generally comprised a dark grey silty clay with fine selenite. Shell fragments were noted
from 8.00-12.00m bgl. Becoming sandy from 18.00m bgl in BH2.

The intrusive site investigation and trial hole records from previous ground investigations by WYG
(Ref: A090070-182), Campbell Reith (Ref: 12663) and Ground and Water Limited (ref.
GWPR3192/CAR/December 2019.) revealed that the geology of the site comprised distinct zones of
cohesive and granular soils. A capping of Made Ground was noted to overly granular Head Deposits
overlying bedrock deposits of the London Clay Formation was present as a band trending “northeast
to southwest and ~60m wide bisecting the site. The remainder of the site comprised a capping of
Made Ground overlying cohesive Head Deposits overlying the bedrock deposits of the London Clay
Formation.

A surface geology plan showing the extent of the granular soils across the site is shown in Figure 8.

For details of the composition of the, Made Ground and the natural ground at particular points,
reference must be made to the trial hole logs within Appendix B.

4.2 Roots Encountered
Mo roots were encounter during the intrusive investigation.

It must be noted that the chance of determining actual depth of root penetration through a narrow
diameter borehole is low. Roots may be found to greater depths at other locations on the site,
particularly close to trees and/or trees that have been removed both within the site and its close
environs.
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4.3 Groundwater Conditions
Perched water and groundwater was encountered at varying depths during the site investigation in

all trial holes except BH3, TP2, TP3, TP6, TP7 & TP9. Due to water added into the boreholes to aid
drilling, it was not possible to fully determine the groundwater conditions.

| Depth of Perched/Groundwater within Trial Holes
L Trial Hole Water Encountered l Water Depth (m b&
BH1 Groundwater 1 Hour after drilling 11.50
BH2 Groundwater Seepage 8.00
BH4 Groundwater 12.50,13.20and 13.80
BH5 Groundwater 3.00
TR1 Perched water 0.80
TP4 Minor Groundwater £.40
TPS Perched water from historic soakaway 1.00
TP Minor Perched water seepage 1.00-1.20

At the time of reporting in March 2020, 2No return monitoring visits had been undertaken. The results
are shown tabulated below.

Depth of Groundwater Strikes/Standing Groundwater Within Trial

Holes :
Trial Hole Date Depth of Depth to Base of Trial
Groundwater .
29/01/20
bl 27/02/20 4.79 505
29/01/20 1.14 713
27/02/20 0.90 3 04
29/01/20 0.66 4.25
27/02/20 0.87 4.20
29/01/20 1.45 4 88
27/02/20 0.42 5.0l
23/01/20 1.20 4.80
27/02/20 | 1.24 405

It was likely that these all relate to perched water within sand and/or silt bands within the superficial
Head Deposits and the London Clay Formation, rather than being a true representation of the level of
a saturated aguifer beneath the site.

Changes in groundwater level occur for a number of reasons including seasonal effects and variations
in drainage, Exact groundwater levels may only be determined through long term measurements from
monitoring wells installed on-site.

It should be noted that exact groundwater levels may only be determined through long term
measurements from monitoring wells installed on-site. It should be noted that changes in
groundwater level do occur for a number of reasons including seasonal effects and variations in
drainage.

The site investigation and subsequent monitoring visit was carried out in January 2020, when
groundwater levels should be at their annual maximum (highest elevation). The long-term
groundwater elevation might increase at some time in the future due to seasonal fluctuation in
weather canditions. Isolated pockets of groundwater may be perched within Made Ground found at
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other locations around the site.

4.4 Obstructions
Mo natural or artificial sub-surface obstructions were noted during the drilling of the borehole.
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5.0 IN-SITU AND LABORATORY GEOTECHNICAL TESTING
5.1 In-Situ Geotechnical Testing

Standard Penetration Tests (SPTs)

Standard Penetration Testing (SPT) was carried out in BH1 = BHS at 1.00m intervals to 5.00m bgl and
at 1.50m bgl thereafter. The results of the SPT's have not been amended to take into account hammer
efficiency, rod lengths and overburden pressure in accordance with Eurocode 7. The test results are
presented on the borehole logs within Appendix B.

Windowless Sampler Boreholes provide samples of the ground for assessment, but they do not give
any engineering data. The standard penetration test (SPT) is an in-situ dynamic penetration test
designed to provide information on the geotechnical engineering properties of soil. The test uses a
thick-walled sample tube, with an outside diameter of 50 mm and an inside diameter of 35 mm, and
a length of around 650mm,. This is driven into the ground at the bottom of a borehole by blows from
a slide hammer with a weight of 63.5 kg falling through a distance of 760 mm. The sample tube is
driven 150 mm into the ground and then the number of blows needed for the tube to penetrate each
75 mm up to a depth of 450 mm is recorded. The sum of the number of blows is termed the "standard
penetration resistance” or the "N-value”.

The cohesive soils of the Head Deposits and the London Clay Formation were classified based on the
table below.

Undrained Shear Strength from Field Inspection/SPT results
Cohesive Soils (EN 150 14688-2:2004 & Stroud (1974))
Classification | Undrained Shear Strength (kPa) Field Indications
Extremely High =300 . =
Very High 150 —3080 Brittle or very tough
High T5—150 _ Cannot be moulded in the fingers
Maditm 4075 Can be moulded in the fingers by strong
pressure
Lines 20 =40 Easily moulded in the fingers
_ Exudes between fingars when sgueezed in
I Wery Low 10—20 the fist
Extremely Low <10

The granular soils of the superficial Head Deposits were classified based on the table below.

Correlation between normalised SPT blow counts {N1)s and granular classification.
Classification Equivalent SPT Blow Counts (N1)
Extremely Dense =58
| Very Dense 42 - 58
| Dense 25-42
Medium 8- 125
Loose 3-8
Very Loose 0=3 |
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An interpretation of the in-situ geotechnical testing results is given in the table below.

Interpretation of In-situ Geotechnical Testing Results

Soil Type
SET Llnj;l;:'luﬁeﬁnl':ﬁr -
Strata Blow Trial Hole/s
Counts Strength (kPa) Cohesive Granular d
Cohesive Soils
" 7-11 A5-55 Low 1o Medium BH3 [1.20m — 2.00m bgl)
Sha”m':::::ﬁuge PIsHS 9 45 Lo BH4 {1.20m bgl)

{Cohesive) §-11 45- 55 Wedium BHS (1,20m — 2,00m b}

; 16-50 Bl —250 High to Yery High BHI1 {2.00rm — 9. 50 bgl)

Head Deposits {Cohesive} | 1, ¢ 5575 Medium - High BHS (3.00m — 4.00m bgf)

Medium
Head Deposits (Granular) 22=30 - Density to BH2 (1.50 = 4.50m bgl)
ense
Shallow L&nqun Clay 7 45 i BH4 (2.00m bgl)
Formation

3338 163 - 190 Very High BH1 {11.00m - 14.50m bgl)

24 =50 120 - 250 High to Very High BH2 (6.00m = 18.50m bgl)

London Clay Formation 11-82 55 -410 Medium to Extremely High BH3 {3.00m -18.00m bgl)
11 =50 55 - 250 Medium to Very High BH4 {3.00m - 15.00m bal)

15 - 45 75 - 255 High to Very High BHS (5.00m - 14.00m bgl)

Following review of the data from the previous site investigations by WYG, Campbell Reith and Ground
and Water, it was considered that the in-situ geotechnical testing results were consistent with the
previous investigations.

It must be noted that field measurements of undrained shear strength are dependent on a number of
variables including disturbance of sample, method of investigation and also the size of specimen or
test zone etc.

The test results are presented on the trial hole logs within Appendix B.

5.2 Laboratory Geotechnical Testing

A programme of geotechnical laboratory testing, scheduled by Ground and Water Limited and carried
out by K4 Soils Laboratory and DETS Limited, was undertaken on samples recovered from the soils
encountered on site. The results of the tests are presented in Appendix C.

The test procedures used were generally in accordance with the methods described in
B51377:2016/2018.
Details of the specific tests used in each case are given below.

Standard Methodology for Laboratory Geotechnical Testing

Test Standard Mumber of Tests
Atterberg Limit Tests B51377.2016:Part 2:Clauses 3.2, 4.3 &5 g
Water Soluble Sulphate & pH B51377: 2018:Part 3:Clause 5 3
BRE Special Digest 1 {incl. pH, Total
Sulphate, W/5 Sulphate, Total Chlorine, S = :
W/S Chiarine, Total Sulphur, BRE Special Digest 1 "Concrete. in B

Ammaonium as NH&, W/S Nitrate, W/S Aggressive Ground (BRE, 2005).

Magnesium)
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5.2.1

Atterberg Limit Tests

A précis of Atterberg Limit Tests undertaken on one sample of the Head Deposits
(BH5/3.00m bgl) and nine samples of the London Clay Formation (BH1/13.00m,
BH2/9.00m,
BH5,/12.00m bgl) can be seen tabulated below.

BH2/20.00m,

BH3/6.00m,

BH3/18.00m,

BH4/4.00m,

BH4/15.00m,

A_tzzrh-erg Limit Tests Results Summary

Moisture Volume Change
i Potential
Soil Description | Content P::;:::[z;j Mm‘::;d Soil Class C::“rdu:it?:;v
(%6) B BRE NHBC
Head Deposits 31 61 21.96 MH “‘i"ﬁ;‘ﬁ Medium Medium
London Clay Soft - Stiff .
G =34 - 2.75-36.2 -CH ter Med i
Formation 2 85-100 1 5-36.26 Cl 0.466 - 0,835 Low ta Mediam Low to Medium
MNB: MNP = Mon-plastic

BRE Volume Change Potential refers to BRE Digest 240 (based on Atterberg rasults)
soil Classification based on British Sail Classification System.
Consistency Index (2] based cn BS EM 150 14688-2: 2004

5.2.2 Comparison of Soil’s Moisture Content with Index Properties

5.2.2.1

Liquidity Index Analyses
The results of the Atterberg Limit tests were analysed to determine the Liquidity
Index of the samples. This gives an indication as to whether the samples recovered
showed a moisture deficit and their degree of consolidation. The results are
tabulated overleaf.
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The test results are presented within Appendix C.

Liquidity Index Calculations Summary

Stratum/Trial Hole/Depth/ Description Content (%) | Limit (%)

Index (%)

Moisture Plastic  |Modified Flasticlwilbquldiw

Index

Result

Head Deposits

BH5/3.00m bgl

Lab description: Brown slightly fine sandy gravelly silty
CLAY (gravel is fmc and rounded to subangular)

34 18

30.00

0.53

Overconsolidated

London Clay Formation
BH1/13.00m bgl 25 19
Lab description: Dark grey slightly fine sandy silty CLAY

26.88

0.22

Owverconsolidated

London Clay Formation

BH2/9.00m bgl

Lab description: Dark grey slightly gravelly slightly fine
sandy silty CLAY (gravel is fm and subangular)

27 18

22.31

0.40

Owerconsolidated

London Clay Formation

BH2/20.00m bgl

Lab description: Dark grey slightly gravelly fine sandy
silty CLAY {gravel is fm and subangular)

27 20

28.48

0.25

Cwerconsolidated

London Clay Formation

BH3/6.00m bgl

Lab description: Dark grey slightly gravelly slightly fine
sandy sllty CLAY {gravel is fm and subangular)

6 22

35.00

0.11

Heavily
Owerconsolidated

London Clay Farmation
BH3/18.00m bgl 25 21
Lab description: Dark grey slightly fine sandy silty CLAY

12.75

0.31

Cverconsolldated

London Clay Formation

BH4/4.00m bgl

Lab description: Light brown slightly gravelly fine sandy
silty CLAY {gravel is fm and subangular)

26 21

36.26

0.14

Heavily
Overconsolidated

London Clay Formation

BH4/15.00m bgl

Lab description: Dark grey slightly gravelly slightly fine
sandy silty CLAY {gravel is fm and subangular)

£ 18

21.96

0.55

Overconsolidated

London Clay Formation
BH5/12.00m bgl 30 21
Lab description: Dark grey silty CLAY

34.00

0. 26

Owerconsolidated

Liguidity Index testing revealed no evidence for moisture deficit within the
overconsolidated sample of the Head Depoisits, and the nine overconsolidated and

heavily overconsolidated samples of the London Clay Formation tested.
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5.2.2.2 Liquid Limit

A comparison of the soil moisture content and the liquid limit can be seen tabulated

below.

Moisture Content vs. Liguid Limit

. L Moisture Content | Liguid Limit | 40% Liquid
rial Hal I ri 3
Strata/Trial Hole/Depth/Soil Description (MC) (%) (LL) (%) Limit (LL) Result
:::::SD""E mﬁ :I MC>0.4x 1L
e - , 34 48 19.2 {Neo Significant
Lab description: Brown slightly fine sandy graveily silty Molsture Deficit)
CLAY (gravel is fmc and rounded to subangular] :
London Clay Formation MC>04xLL
BH1/13.00m bgl 25 47 188 (Mo Significant
Lab description: Dark grey slightly fine sandy silty CLAY Moisture Deficit)
London Clay Formation MC > 0.4 x LL
BH2/9.00m bgl s
C . : 27 41 16.4 (No Significant
Lab description: Dark grey slightly gravelly slightly fine : i
. ; Maoisture Deficit)
sandy sifty CLAY {(gravel is fm and subangular)
::Ej:: Clay F;;Imatlm e S 04wl
B . : e | 52 20,8 (Mo Significant
Lab description: Dark grey slightly gravelly fine sandy 3
_ ; Molsture Deficit)
silty CLAY ﬂ_gr.a'.rel i5 frm and subangular)
London Clay Formation BAC 5 DA% LL
BH3/6.00m bgl St
i : : : 26 7 22.8 (Mo Significant
Lab description: Dark grey slightly gravelly slightly fine Molsture Deficit]
sandy sifty CLAY {gravel is fm and subangular} ot
London Clay Formation MC = 0.4 xLL
BH3/18.00m bgl 25 36 144 (Mo Significant
Lab description: Dark grey slightly fine sandy silty CLAY Moisture Deficit)
London Clay Formation ME 5 0.4
BH4/4.00m bgl R,
oo ; : 26 58 23.2 {MNo Significant
Lab description: Light brown slighthy gravelly fine sandy Molsture Deficit)
silty CLAY [gravel is fm and subangular)
London Clay Formation ME S Oy LL
BH4/15.00m bgl ARFIEE
i . 31 55 22 (Mo Significant
Lab description: Dark grey slightly gravelly slighthy fing Moisture Deficit)
sandy sifty CLAY (gravel is fm and subangular) S .
London Clay Formation MC=04xLL
BH5/12.00m bgl 30 55 12 (Mo Significant

Lab description: Dark grey silty CLAY

Muoisture Deficit)

The table above revealed no evidence of a moisture deficit within the sample of the

Head Depoisits, and the nine samples of the London Clay Formation tested.
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5.2.3 Sulphate and pH Tests

A water-soluble sulphate and pH test were undertaken on one sample of the Head
Deposits (BH1/6.00m bgl) and two samples of the London Clay Formation (BH2/6.00m &
BH3/15.00m bgl). A water-soluble sulphate concentration of 0.23 - 0.47g/l with a pH of
7.52 — 7.63 was recorded.

5.2.4 BRE Special Digest 1

In accordance with BRE Special Digest 1 ‘Concrete in Aggressive Ground’ (BRE, 2005) one
sample of the Head Deposits (BH1/2.00m bgl} and two samples of the London Clay
Formation (BH3/10.00m & BH4/2.00m bgl) were scheduled for laboratory analysis to
determine parameters for concrete specification. The results of the chemical analysis
undertaken are given within Appendix C and a summary is tabulated overleaf.

Summary of Results of BRE Special Digest Testing

Determinand Unit BH1/2.00m bgl = BH3/10.00m bgl | BH4/2.00m bgl

pH - B85 8.0 7.9
Ammaonium as MHs mg/kg <05 <05 <05

| sulphur % 0.03 0.48 <0.02
Chloride (water soluble) mg/kg 33 12 10
Magnesium [water soluble) mg/| 4.9 7.5 3.5
Mitrate (water soluble) me/kg <3 <3 <3
Sulphate {water soluble) gl 0.20 0.10 0,01
Sulphate {total) rng,r'kE 672 640 < 200
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6.0 ENGINEERING CONSIDERATIONS

6.1 Soil Characteristics and Geotechnical Parameters
Based on the results of the intrusive investigation and geotechnical laboratory testing the following
interpretations have been made with respect to engineering considerations.

Following review of the ground conditions from the previous site investigations by WYG, Campbell
Reith and Ground and Water, it was considered that the ground conditions and geotechnical
characteristics recorded from the intrusive ground investigation were concordant with those within
the previous site investigations.

o Topsoil was recorded from ground level to a proven depth of 0.20m bgl in BHS.
Made Ground was recorded from ground level to a depth of 0.35 - 1.60m bgl within all trial
holes except BH5.

As a result of the inherent variability of any Topsoil and Made Ground present at other
locations at the site, these materials are usually unpredictable in terms of bearing capacity
and settlement characteristics. Foundations should, therefore, be taken through any Made
Ground (or Topsoil) and either into, or onto a suitable underlying natural stratum of adeguate
bearing characteristics.

Made Ground may be found at other locations on the site, especially close to former
structures/foundations and service runs.

« Cohesive soils representative of the superficial Head Deposits were recorded from a depth of
1.00 — 1.60m bgl, to a proven depths of 2.00 — 10.70m in BH1, BH3 — BH5 and from depths of
1.50 — 1.80m bgl to the base of the trial hole in TPE & TP9. The soils generally comprised an
orangish brown, brown and grey sandy gravelly silty clay. Gravel is fine to coarse, sub-angular
to rounded, flint. Cobble of flint in TPO.

In-situ SPT testing revealed that the cohesive soils of the shallow superficial Head Deposits
exhibited a low to medium undrained shear strength (35 — 55kPa) at a depth of 1.20 = 2.00m
bgl within BH3, BH4 and BH5.

In-situ SPT testing revealed that the cohesive soils of the deep superficial Head Deposits
exhibited a medium to very high undrained shear strength (55 — 250kPa) at a depth of 2.00 -
9.50m bgl within BH1 and BH5.

The cohesive soils of the Head Deposits were determined to have medium volume change
potential in accordance with NHBC Standards Chapter 4.2 and with BRE Digest 240,

Due to the low SPT ‘N’ values recorded at shallow depths <2.00m bgl it was considered that
the cohesive soils of the superficial Head Deposits were not a suitable bearing stratum for
footings/foundations and should be bypassed.

e« Granular soils representative of the superficial Head Deposits were recorded from a depth of
0.50m —1.20m bgl to proven depths of 2.10m—6.00m bglin BH2 & TP8 and from 0.35 -0.90m
bgl to unproven depths of 1.50m — 2.50m bgl in TP1 - TP7.
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In-situ SPT testing revealed that the granular soils of the Head Deposits exhibited were
Medium density at a depth of 1.50 = 4.50m bgl within BH2.

e Spils representative of the bedrock deposits of the London Clay Formation were encountered
in BH1 = BH5 from a depth of 2.00m - 10.70m bgl, to the base of the borehole at a depth of
15.00m = 20.00m bgl. The soils generally comprised a dark grey silty clay with fine selenite.
Shell fragments were noted from .00 = 12.00m bgl. Becoming sandy from 18.00m bgl in BH2.

In-situ SPT testing revealed that the cohesive soils of the shallow London Clay Formation
exhibited low undrained shear strengths (35kPa) at a depth of 2.00m bgl within BH4.

In-situ SPT testing revealed that the cohesive soils of the deep London Clay Formation
exhibited medium to extremely high undrained shear strengths (55 — 410kPa) at a depth of
3.00 —19.50m bgl within BH1 — BHS.

The cohesive soils of the London Clay Formation were determined to have a low to medium
volume change potential in accordance with NHBC Standards Chapter 4.2 and with BRE Digest
240,

Geotechnical analyses revealed these soils to be firm to stiff in all samples except within
BH1/13.00m bgl which was revealed to be soft. All samples were revealed to be
overconsolidated to heavily overconsolidated in BH1, BH2, BH3, BH4 and BH5. The soft clays
identified in BH1/13.00m bgl are likely to be due to the presence of water softening the clays.

Therefore, the soils of the London Clay Formation are considered to be a suitable bearing
stratum for moderately to highly loaded footings/foundations. Settlements on loading are
likely to be moderate.

The final design of foundations will need to take into account the volume change potential of the saoil,
the depth of root penetration and/or desiccation and the likely serviceability and settiement
requirements of the proposed structure. These parameters for design are discussed in the next section
of this report.

o Perched water and groundwater was encountered at varying depths during the site
investigation in all trial holes except BH3, TP2, TP3, TPG, TP7 & TP9. Due to water added into
the boreholes to aid drilling, it was not possible to fully determine the groundwater

conditions.
Depth of Perched/Groundwater within Trial Holes
Trial Hole Water Encountered Water Depth (m bg]__

BH1 Groundwater 1 Hour after drilling 11.50

BH2 Groundwater Seepage 8.00

BH4  Groundwater 12,50, 13.20 and 13.80
BHS Groundwater 3.00

TP1 Perched water 0.80

TP4 Minor Groundwater 2.40

TPS Perched water from historlc soakaway 1.00

TPB Minor Perched water seepage 1.00-1.20
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2No return monitoring visits had been undertaken. The results are shown tabulated below.

Depth of Groundwater Strikes/Standing Groundwater Within Trial

Holes
Depth of Depth to Base of Trial
Rl Hoke Uate Groundwater Hnlifitindpige (m bgl}
By | 29/01/20 4.85 4.93
27/02/20 4.79 5.05
sz | 29/01/20 114 ]. 2.13
27/02/20 0.50 ; 2.04
= 29/01/20 0.56 ' 4.25
27/02/20 0.87 4.20
S 29/01/20 1.45 | 4.88
27/02/20 0.42 5.01
BLiG 29/01/20 1.20 | 4.80
27/02/20 1.24 | 4.95

It should be noted that the trial pits excavated during the intrusive investigation were dry with
only minor perched water seepage within the cohesive soils of the Made Ground and a minor
groundwater seepage at 2.40m bgl within TP8.

Due to the minor groundwater seepage at depth there is potential for limited running sands
within excavations within the sands of the superficial Head Deposits at depths of »2.40m bgl.

e No roots were encounter during the intrusive investigation.

It must be noted that the chance of determining actual depth of root penetration through a
narrow diameter borehole is low. Roots may be found to greater depths at other locations on
the site, particularly close to trees and/or trees that have been removed both within the site
and its close environs.

The final design of foundations will need to take into account the volume change potential of the
soil, the depth of root penetration and/or desiccation and the likely serviceability and settlement
requirements of the proposed structure. These parameters for design are briefly discussed below
and within the next section of this report.

6.2 Spread Foundations

At the time of reporting, March 2020, the proposed development will comprise the construction of
~100MNo. residential houses in the centre and the west of the site, and ~20No. commercial units in the
east/south-east, with associated access roads, car parking areas and soft landscaping. A plan of the
proposed development is shown within Figure 4.,

The proposed development fell within Geotechnical Design Category 2 in accordance with Eurocode
7.

The proposed foundation loads were not known to Ground and Water Limited at the time of reporting
but are likely to range from 75 — 150kN/m?.

The soils of the London Clay Formation should be treated as having medium volume change potential
in accordance with BRE240 and NHBC Standards Chapter 4.2
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Due to the soils having volume change potential in accordance with NHBC Standard Chapter 4.2 and
BRE240, foundations therefore must not be placed within cohesive root penetrated and/or desiccated
soils and the influence of the trees surrounding the site must be taken into account in final design.
The base of foundation excavations must extend at least 300mm into non-root penetrated cohesive
soils,

Where trees are mentioned in the text this means existing trees, recently removed trees
(approximately 15 years to full recovery on cohesive soils) and those planned as part of the site
landscaping. Should trees be removed from the footprint of the proposed building then an alternative
foundation system, such as piles should be considered.

Mo roots were noted in any of the trial holes during the intrusive site investigation.
Made Ground was noted from ground level to depths of 0.35 — 1.60m bgl, in all trial holes except BH5.

The intrusive site investigation and trial hole records from previous ground investigations by WYG
(Ref: AQ90070-182), Campbell Reith (Ref: 12663) and Ground and Water Limited (ref.
GWPR3192/CAR/December 2019.) revealed that the surface geology of the site comprised distinct
zones of cohesive and granular soils. A band of granular Head Deposits was revealed to be present
bisecting the site ~60m in width trending ~northeast to southwest. A surface geology plan showing
the extent of the granular soils across the site is shown in Figure 8.

An indicative Geotechnical Analysis was performed for a strip foundation solution, 5.0m long by 0.75m
and 1.00m wide and a 1.5m by 1.5m pad foundation solution on both the granular and the cohesive
soils; the following results regarding the allowable limit bearing capacity and serviceability loads -
settlements were derived. The calculations were based upon the SPT results obtained from BH2 for
the granular soils and BH3 for the cohesive soils, The test results are presented on the trial hole logs
within Appendix B.

Limit State: Bearing Capacities Calculated for Granular Soils (based on BH2)

Depth (m BGL) Foundation System Limit Bearing Capacity (kN/m?)
5.00m by 0.75m Strip 154.98
1.00 5.00m by 1.00m Strip 162.55
1.50m by 1.50m Pad 200*
5.00m by 0.75m Strip 200*
1.50 5.00m by 1.00m Strip 2007
1.50m by 1.50m Pad 200*

*Bearing capacity limited to 200kN/m?

Serviceability State: Settlement Parameters Calculated for Granular Soils (based on BH2)

|

Depth Li’l'l BGL) Foundation E'Lrstem Limit Bearing Eapacmmf m?) Total Settlement (mm} I
5.00m by 0.75m Strip 150 3.33

1.00 5,00m by 1.00m Strip 160 4,64 i

1.50m by 1.50m Pad 200 5,68 |
5.00m by 0.75m Strip 200 4,03

1.50 5.00m by 1.00m Strip 200 5.35 ‘
1.50m by 1.50m Ead 200 4.78
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Limit State: Beari ng Capacities Calculated for Cohesive Soils (based on BH3)

Depth {m BGL) Foundation System Limit Bearing Capacity (kN/m?)
5.00m by 0.75m Strip -?5.-&?
1,00 5.00m by 1.00m Strip 76.15
1.50m by 1.50m Pad 83.85
5.00m by 0.75m Strip 69 .88
1.50 5.00m by 1.00m Strip J0.47
1.50m by 1.50m Pad 79.88
5.00m by 0.75m 5trip 81.72
2.00 5.00m by 1.00m Strip 82.39
1.50m by 1.50m Pad 93.14

Serviceability State: Settlement Parameters Calculated for Cohesive Soils (Based on BH3
. Settlermnent [mm) | Settlement (mm) | Settlement [mm) (Elastic
BEPHR U Dt} ) [ Foundation System || £oac By || el ﬂidﬂm{etricll {EElasti::- i + Full Defdﬂm!::ri:}

5.00m by 0.75m Strip 70 16,10 4,44 20.54

1.00 5.00m by 1.00m Strip 65 17.20 i B 22.41

1.50m by 1.50m Pad 70 17.60 5,86 23,46

5.00m by 0.75m Strip B5 10.90 391 14.81

1.50 5.00rm by 1.00m Strip 70 14.40 553 19.93

1.50m by 1.50m Pad 0 13.30 5.84 19.11 |

5.00m by 0.75m Strip BO 10.10 3.87 13147

2.00 5.00m by 1.00m Strip 80 11.80 4.94 16.74

1.50m by 1.50m Pad 90 13.10 561 18.71

Following Geotechnical Analysis of the zone of granular Head Deposits over London Clay, it was
considered that the granular soils of the Head Deposits generally comprised a suitable bearing
stratum for moderately to highly loaded spread foundation system.

However, across the remainder of the site where cohesive Head Deposits were noted overlying the
London Clay Formation, consideration should be given to a piled foundation system as they were
considered to comprise a more reliable and possibly more cost-effective foundation solution for the
proposed development, given the low bearing capacities calculated.

The foundation method to be adopted however, as well as the final design of foundations will need
to take into account the volume change potential of the soil, the depth of root penetration and the
likely serviceability and settlement requirements of the proposed structure.

Excavations must be kept dry and either concreted or blinded as soon after excavation as possible, If
water were allowed to accumulate on the formation for even a short time not only would an increase
in heave occur resulting from the soil increasing in volume by taking up water, but also the shear
strength and hence the bearing capacity would also be reduced.

Perched water and groundwater were encountered at varying depths during the site investigation in
all trial holes except BH3, TP2, TP3, TP6, TP7 & TPS. Due to water added into the boreholes to aid
drilling, it was not possible to fully determine the groundwater conditions.

Subsequent groundwater monitoring visits recorded water levels between 0.42 — 4.85m bgl. It was
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concluded that these were related to perched water within the cohesive soils of the Head Deposits
and the London Clay Formation.

It was considered unlikely that the excavation of foundations would not encounter groundwater,
however, perched water may be encountered within the Made Ground, especially after periods of
prolonged rainfall.

If the construction works take place during the winter months, when the groundwater level is
expected to be at its higher elevation and higher rates of rainfall are expected, perched water could
accumulate thus dewatering could be required to facilitate the construction and prevent the base of
the excavation blowing before the slab was cast.

General Recommendations for Spread Foundations:

» Roots may be found to greater depths at other locations on the site, particularly close to trees
and/or trees that have been removed both within the site and its close environs.

* Inspection of foundation excavations, prior to concreting, must be made by a competent and
suitably qualified person to check for soft spots and to check for the presence of roots.

e Any groundwater or surface water ingress must be prevented from entering foundation
trenches. Excavations must be kept dry and either concreted or blinded as soon after
excavation as possible, If water were allowed to accumulate on the formation for even a short
time, the shear strength and hence the bearing capacity would be reduced, and this could
result in increased settlements.

« Foundation excavations must be carefully bottomed out and any loose soil or soft spots
removed prior to the foundation concrete or blinding being placed. Failure to ensure that
foundation excavations are suitably bottomed out could result in additional settlements,

¢ Foundations must not be cast over foundations of former structures and/or other hard spots.

¢« Given the medium volume change potential of the soils of the Head Deposits and the London
Clay Formation, a suspended slab should be considered. The volume change potential of the
shallow surface soils must be taken into account in final design (underfloor wvoid
diameter/compressible material/void formers etc.).

#« Final designs for the foundations should be carried out by a suitably qualified Engineer
based on the findings of this investigation and with reference to the anticipated loadings,
serviceability requirements for the structure and the developments proximity to former,
present and proposed trees.
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6.3 Piled Foundations

Given the low bearing capacities calculated for the cohesive of the Head Deposits and the London Clay
Formation consideration should be given to a piled foundation system within the cohesive soils as they
were considered to comprise a more reliable and possibly 3 more cost-effective foundation solution
for the proposed development.

Indicative allowable pile loads for guidance are provided within this report.

The construction of a piled foundation is a specialist job, and the advice of a reputable contractor,
familiar with the type of ground and groundwater conditions encountered on this site, should be
sought prior to finalising the foundation design, as the actual pile working load will depend on the
particular type of pile and method of installation adopted.

The foundation would comprise a piled foundation with reinforced ground beams. In general, for the
cumulative pile capacity calculations, shaft friction over desiccated levels should be ignored and piles
should not be terminated within desiccated soils where moisture recovery following tree removal
could occur.

Indicative / guidance limit loads and settlements for a bored pile to depths of 10.50, 12.50, 14.50 and
16.50m bgl are given within the table below and have been based on S5PT in the vicinity of BH3.

An allowance for negative skin friction within the top ~1.00m has been included within the calculations
where it could pass through Made Ground. An adhesion factor of 0.45 has been applied to all cohesive
units.

The Classic Theory considers a Factor of safety of ~2.5. Please note that the Total Vertical limit Load
calculated is not just the accumulation of the Tip Load and Lateral Load, while it incorporates a factor
of safety of its own. The FOS however for the total vertical load on its own is ~2.7.

Bored Pile — Limit Loads and Settlement Parameters (BH3)
LiTlt States (kM) Settlement {Poulos Davis {1968}))
Depth 3 Total
(mog) | Cemeterim) | Telmit | tateral | yericar | osd (k) Total (mm)
Limit Load
0.30 29.58 131.85 143,75 140 15
10.50 0.45 66.55 19777 224.56 220 P
0.60 118.32 263.69 311.32 310 2.8
0.30 34.05 180.92 193.77 190 L.
12.50 0.45 76.62 271.38 300.30 300 2.0
0.60 136.22 361.85 413.24 410 3.6
0.30 44,94 252.46 272.67 270 2.2
14.50 45 101.13 37889 424.15 420 23
0.60 173,78 =204.92 58574 280 3.6
0.30 48.71 330.24 350,67 350 23 I
16.50 0.45 109,59 49535 541,33 540 2.8 |
| 0.60 194,83 660.47 742,20 740 2.9 I

Any piled solution will need to penetrate sufficiently into the competent cohesive soils of the Head
Deposits and the London Clay Formation in order for sufficient skin friction to get activated.
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The bearing values given in the table above are applicable to single piles. Where piles are to be
constructed in groups the bearing value of each individual pile should be reduced by a factor of
approximately 0.80 and a calculation made to check the factor of safety against block failure.

The piles in general will need to be designed in accordance with the volume change potential of the
soils encountered, depth of desiccation, root penetration, etc. Temporary casing may be required
where the upper portion of the pile passes through the Topsoil/ Made Ground, particularly where
perched water is encountered, to prevent necking of the concrete.

6.4 Excavations and Stability
Shallow excavations in the Made Ground are likely to be marginally stable at best. Long, deep
excavations through the Made Ground and the socils of the Head Deposits and the London Clay
Formation are likely to become unstable. The risk of instability additionally increases with the
presence of shallow groundwater.

Unsupported earth faces formed during excavation may be liable to collapse without warning and
suitable safety precautions should therefore be taken to ensure that such earth faces are adequately
supported before excavations are entered by personnel.

Based on the results of the ground investigation and the groundwater monitoring visit, groundwater
was considered unlikely to be encountered in the excavation / construction of shallow foundations.
However, some amount of perched water may be expected within the Made Ground, confined by the
underlying clay, after a period of prolonged rainfall.

6.5 Surface Water Disposal
Infiltration tests were beyond the scope of the investigation.

The superficial Head Deposits in the eastern portion of the site were classified as a Secondary (A)
Aquifer with the Superficial Head Deposits to the west were classified as a Secondary
(Undifferentiated) Aquifer.

The underlying bedrock deposits of the London Clay Formation was classified as Unproductive Strata.

Given the cohesive nature of the superficial Head Deposits and the London Clay Formation they were
considered unlikely to be a suitable medium for the disposal of storm water. However, the granular
superficial Head Deposits may prove a suitable disposal medium for storm water.

Soakaway testing in accordance with BRE365 Standards were considered to be required to confirm
this.

The principles of sustainable urban drainage system (SUDS) should be applied to reduce the risk of
flooding from surface water ponding.

Sustainable Drainage the surface water run-off should be managed as close to its source as possible
in line with the following drainage hierarchy:

e store rainwater for later use;
» use infiltration technigues, such as porous surfaces in non-clay areas;
s attenuate rainwater in ponds or open water features for gradual release;
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» attenuate rainwater by storing in tanks or sealed water features for gradual release;
e discharge rainwater direct to a watercourse;

» discharge rainwater to a surface water sewer/drain;

» discharge rainwater to the combined sewer.

Drainage should be designed and implemented in ways that deliver other policy abjectives of this Plan,
including water use efficiency and guality, biodiversity, amenity and recreation.

6.6 Sub-Surface Concrete
For the classification given below, the “mobile” and “natural” case was adopted given the geology

encountered and the residential use of the site.

The total potential sulphates (3x sulphur) were found to be <0.06 = 0.09% within the Head Deposits
(BH1/2.00m & BH4/2.00m bgl) and 1.44% within the London Clay Formation (BH3,/10.00m bgl).

The water-soluble sulphates were found to be 10 - 230mg/| within the Head Deposits (BH1/2.00m,
BH1/6.00m & BH4/2.00m bgl) and 100 — 470mg/| within the London Clay Formation (BH2/6.00m,
BH3/10.00m & BH3 15.00m bgl).

The pH values were found to be 7,52 — 85 within the Head Deposits (BH1/2.00m, BH1/6.00m &
BH4,/2.00m bgl) and 7.58 = B.00 within the London Clay Formation (BH2/6.00m, BH3/10.00m & BH3
15.00m bgl).

Sub-surface concrete for shallow foundations <2.00m bgl should be designed based on a sulphate
Design Class of D5-1, according to BRE Special Digest 1, 2005, ‘Concrete in Aggressive Ground’ and the
total potential sulphate results for the natural ground. An ACEC classification of AC-1 should be used,
according to the pH recorded within the samples tested.

Sub-surface concrete for a piled foundation soulution should be designed based on a sulphate Design
Class of DS-4, according to BRE Special Digest 1, 2005, ‘Concrete in Aggressive Ground’ and the total
potential sulphate results for the natural ground. An ACEC classification of AC-4 should be used,
according to the pH recorded within the samples tested.

6.7 Discovery Strategy

There may be areas of contamination that have not been identified during the course of the intrusive
investigation. For example, there may have been underground storage tanks (U5T's) not identified
during the Ground Investigation for which there is no historical or contemporary evidence.

Such occurrences may be discovered during the demolition and construction phases for the
redevelopment of the site.

Groundworkers should be instructed to report to the Site Manager any evidence for such
contamination; this may comprise visual indicators, such as fibrous materials within the soil,
discolouration, or odours and emission. Upon discovery advice must be taken from a suitably qualified
person before proceeding, such that appropriate remedial measures and health and safety protection
may be applied.

Should a new source of contamination be suspected or identified then the Local Authority will need
to be informed.
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6.8 Imported Material
Any sofl which is to be imported onto the site must undergo chemical analysis to prove that it is
suitable for the purpose for which it is intended.

The Topsoil must be fit for purpose and must either be supplied with traceable chemical laboratory
test certificates or be tested, either prior to placing (ideally) or after placing, to ensure that the human
receptor cannot come into contact with compounds that could be detrimental to human health.

6.9 Duty of Care
Groundworkers must maintain a good standard of personal hygiene including the wearing of overalls,
boots, gloves and eye protectors and the use of dust masks during periods of dry weather.

To prevent exposure to airborne dust by both the general public and construction personnel the site
should be kept damp during dry weather and at other times when dust was generated as a result of
construction activities.

The site should be securely fenced at all times to prevent unauthorised access. Washing facilities
should be provided and eating restricted to mess huts,
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APPENDIX A
Conditions and Limitations

The ground is a product of continuing natural and artificial processes. As a result, the ground will
exhibit a variety of characteristics that vary from place to place across a site, and also with time. Whilst
a ground investigation will mitigate to a greater or lesser degree against the resulting risk from
variation, the risks cannot be eliminated.

The report has been prepared on the basis of information, data and materials which were available at
the time of writing. Accordingly, any conclusions, opinions or judgements made in the report should
not be regarded as definitive or relied upon to the exclusion of other information, opinions and
judgements.

The investigation, interpretations, and recommendations given in this report were prepared for the
sole benefit of the client in accordance with their brief; as such these do not necessarily address all
aspects of ground behaviour at the site. No liability is accepted for any reliance placed on it by others
unless specifically agreed in writing.

Any decisions made by you, or by any organisation, agency or person who has read, received or been
provided with information contained in the report (“you” or “the Recipient”) are decisions of the
Recipient and we will not make, or be deemed to make, any decisions on behalf of any Recipient. We
will not be liable for the consequences of any such decisions.

Current regulations and good practice were used in the preparation of this report. An appropriately
qualified person must review the recommendations given in this report at the time of preparation of
the scheme design to ensure that any recommendations given remain valid in light of changes in
regulation and practice, or additional information obtained regarding the site.

Any Recipient must take into account any other factors apart from the Report of which they and their
experts and advisers are or should be aware. The information, data, conclusions, opinions and
judgements set out in the report may relate to certain contexts and may not be suitable in other
contexts. It is your responsibility to ensure that you do not use the information we provide in the
Wrong co ntext.

This report is based on readily available geological records, the recorded physical investigation, the
strata observed in the works, together with the results of completed site and laboratory tests. Whilst
skill and care has been taken to interpret these conditions likely between or below investigation
points, the possibility of other characteristics not revealed cannot be discounted, for which no liability
can be accepted. The impact of our assessment on other aspects of the development required
evaluation by other involved parties.

The opinions expressed cannot be absolute due to the limitations of time and resources within the
context of the agreed brief and the possibility of unrecorded previous in ground activities. The ground
conditions have been sampled or monitored in recorded locations and tests for some of the more
common chemicals generally expected. Other concentrations of types of chemicals may exist. It was
not part of the scope of this report to comment on environment/contaminated land considerations.

The conclusions and recommendations relate to Former Colt International, New Lane, Havant PO9
2LZ.
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Trial hole is a generic term used to describe a method of direct investigation. The term trial pit,
borehole or window sampler borehole implies the specific technique used to produce a trial hole.

The depth to roots and/or of desiccation may vary from that found during the investigation. The client
is responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis prior to
the construction of foundations. Where trees are mentioned in the text this means existing trees,
recently removed trees (approximately 15 years to full recovery on cohesive soils) and those planned
as part of the site landscaping.

Ownership of copyright of all printed material including reports, laboratory test results, trial pit and
borehole log sheets, including drillers log sheets, remain with Ground and Water Limited. Licence is
for the sole use of the client and may not be assigned, transferred or given to a third party.

Only our client may rely on this report and should this report or any information contained in it be
provided to any third party we accept no responsibility to the third party for the contents of this report
save to the extent expressly outlined by us in writing in a reliance letter addressed from us to the third

party.

Recipients are not permitted to publish this report outside of their organisation without our express
written consent.
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APPENDIX B
Fieldwork Logs
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Lt Bl g B, -
LR LA 5
S 700 | D Lgexgd =
s o ey .
e s g 3
e 7.50 SPT |M=25 (3,5/5,6.7.7) LT 5
S8 e :
DAY Al D E & 8 —
S - — — 7
i = = ]
o L J
. e }';..:.- | === = £
e iR 1
NS 8.00 D — — = 9 —
iy .00 SPT |N=28 (4,6/6,7.7.8) L g
L = E -
. e }';..:.- | === = :
R, e Bk 4
VR 1 :
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo rools noted, Groundwaler seepaga ¢ 8.00m bgk,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal

Client; Drew Smith Group

Date; 21/01/2020

|L|:r:aur_1n- Mew Lane, Havan PO%S 2L7

Cantractor:

|Project Mo, - GWPR3514

Crew Mame:

Crilling Equipment:

Borehole Mumber
BHZ2

Hole Type

CP

Level

Scale

1:50

Fage Mumber
sheet 2 of 2

Watar

Sample and In Situ Testing

aofrikes

Depth {m)

Type

Results

Lewval
(m}

Depth
(rm}

Stratum Descripton

i 10.50

it
b 12.00 O
12.00

13.50

16.50

) 17.00 O

18.50

5PT

o 13.00 D

SPT

P 14.00 D

e 15.00 o
15.00

SPT

s 16,00 ]

SPT

18.00 (8]
16.00

SPT

A 19.00 8]

SPT

20000 B

M=30 (2,57, 7.8.8)

N=3T
(5.5/8.9,9,11)

M=37 {13 for
2T 70 10,41y

N=48
{T.B010,11,13,14)

M=50 (& 250 for
267

M=50 {7 2050 for
251mm]

M=50 (9,850 for
254mm]

1800

20,00

e
—

=
[

=k
L

=k
A

=l
[y ]

=k
]

=k
-

LOMDOR CLAY FORMATION: Dark gray and brown

sandy CLAY. Sand is fine to coarse grained

=k
{n ]

=1
0o

End of Borehole at 20.000m

[
o

Hale Diameter

Lasing

Dusmaeter

Chizefing

Inchnaban amd Orientation

Plepth Base frf Diameter (mm)

[Jepin Base im

Ceamatar {mm}

Capih Top

Dapih Base

Criratiom

Tao!

Dlapth Tap

Dapih Base

Inclinaticn

Crianiation

Remarks

Mo rools noted, Groundwaler seepaga ¢ 8.00m bgk,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole NMumber Hole Type Level Logged By Scale Fage Mumber
BH3 CP RJT 1:50 Sheet 1 of 2
Sample and In Situ Testin :
Wl g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRE3! Depth im) |Type Results {m} {m}
?}f = MADE GROUND: Greyish brown sandy gravel, Sand -
0.20 o SEad] s fine lo coarse grained. Gravel s fine ta coarse, sub- =
P e angular to sub-rounded, =lata, brick, flint, and -
.60 D oo  Concrate. ]
% b ]
o =
2 )'%f;g‘ f;: 7
o 100 D 1.00 L - 2] HEAD DEPOSITS: Brown to crangish brown and gray o
1.20 SPT | N=9{2.112.23.2) LTl slightly sandy slightly gravelly sty CLAY. Sand is fine o]
H. <o to coarse grained. Gravel is fine to coarse, sub- -
4] 5] anaular to munded, fint o
1T 2.00 D i 2 —
d B 2.00 SPT | M=7 (2.211.22.2) [ oo i 8
Tl RETER 2
5 i 3
gl g E*“? EET T e ] LONDON CLAY FORMATION: Dark grey shghtly ¥
1 - . =11 {2,33.2.3.3) [~ x| sandy sty CLAY. Sand |s fine grained. Selenite noted 5
| E == from 3.00m bgl. Shell fragments noted fram 9.00m bl a
Hs 4.00 D S e & =
H 4.00 SPT |M=12 (3,312,34.3) L 5
T 5.00 5] [ 5 —
DA 5.00 SPT [N=14 (3,4/3,34.4) LA 3
e e e 2 el =
ry \.} i ok | 2
B L =
::.-'_";..:.- L g el 5
A - s
6.00 o LR e
R LA ) .
2 Bg SIFE, :
g e s
i 6.50 SPT |N=14(3,314,3,3.4) e e -
e oy Sl BPE, 3
A RS 5
0 | o S =
2 EEpsE :
o P2 :
B i 3
::.-'_";..:.- I ‘_\.—"_— :
Al o e J
DAY 8.00 b L 8 —
L B.00 SPT |N=18 (4,3/5,4.4.5) o, 1 -
G g g
Lt i -
B — = -
B ol _—
e 8.00 D e 3 —
.-\"x} — | H
e g I
N 5.50 SPT |N=21(4,5/8,5.5.5) it oy ~
_‘.;:hlx Z_Fj “'_-r .
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo reols noted, Mo groundwaler encountered




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal

Client; Drew Smith Group

Date; 21/01/2020

|L|:r:aur_1n- Mew Lane, Havan PO%S 2L7

Cantractor:

|Project Mo, - GWPR3514

Crew Mame:

Crilling Equipment:

Borehole Mumber
BH3

Hole Type
CF

Level

Scale
1:50

Fage Mumber
sheet 2 of 2

Watar

Sample and In Situ Testing

Depth Lewveal

aofrikes

Depth {m)

Type

Results

(rm}

(m)

Stratum Descripton

11.00
A 11,00

i 12.00 D

T2.50

15.50

N 17.00 D
4t 17.00

2PT

SPT

o 13.00 D

s 14,00 D
(e 14.00

EPT

e 15.00 o

SPT

s 16,00 ]

SPT

e TH.00 ]
. 18.00

SPT

M=29 (587, 7.8.7)

M=28 (7 &7 6,7.8)

M=d4
(10, 10/10,12,10.1
2}

N=45
le10,10091,11,12,12
]

N=48
{10,1212,11,12,1
3)

B2 (10, 1%/B2 for
225mm]

1645

e
—

=
[

=k
L

=k
A

=l
[y ]

=k
]

=k
-

=i
{u ]

End of Borahoie at 18 450m

=1
0o

[
o

Hale Diameter

Lasing

Dusmaeter

Chizefing

Inchnaban and Onentation

Plepth Base frf Diameter (mm)

[Jepin Base im

Ciamatar (mm}| Dopth Top

Dapih Base

Criratiom

Tao!

Dlapth Tap

Dapih Base

Inclinaticn

Crianiation

Remarks

Mo reols noted, Mo groundwaler encountered




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Mumber Hole Type Level Logged By Scale Fage Mumber
BH4 CP RJT 1:50 Sheeat 1 of 2
Sample and In Situ Testin :
Wl g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
?}f = MADE GROUND: Greyish brown sandy gravel, Sand -
oot is fine lo coarse grained. Gravel Is firve to coarge, sub- =
P e angular to sub-rounded, =lata, brick, flint, and -
f}cﬁ-\'. 5w concrete. Occasional fragments of metad, glass and =
}ij{ﬁﬁf plastic o
> AXV“& L .
1T 100 D 1.00 T ] HEAD DEPOSITS: Orangish brown sandy gravelly o
1.20 SPT | N=8 {2,312.2,2.2) -7y CLAY. Sand is fine to coarse grained. Gravel is fine to ]
gk :_n:_',—'-_. coarse, angular o sub-rounded, fiint and claysione _
H: s et T B - — — | LONDON CLAY FORMATION: Greenish grey sandy 2]
1 4 ' R [T 0] GLAY. Sand is fine to medium grained. ]
s 3.00 (8] : : : q __
RE 3.0 SPT [M=12 {3,24,3.2.3) o e o
1. T pplep il
H 4.00 O B i & —
5 : 400 SPT [N=14 (3.4/3.4.4.3) I i
N e ) -~ —— 2 = — —1 LONDON GLAY FORMATION: Grangish brown and § =
e b P [ — 1 grey siity sandy CLAY. Sand is fine ta medium gralned, 7
b =H '\.
i gl =
B L 2
T Pt T—""_\.—"_T 5
A, — — = o
i St 6.00 o 6.00 [T __ - | LONDOM CLAY FORMATION: Dark grey silty CLAY. i
E,':.‘““ch — — —] Small shell fragments from 9.00m bgl and fine selenite ]
T — — =1 cryatals from 10.00m bgl, A
g 6.50 SPT |N=17 (4,4/4,4.4.5) e = e -
e [ian e 3
LR Lk R 5
T | B Lgeng s
s o ey .
e s g 3
B Ly 3
e o b W ]
Al e J
DAY 8.00 b E i 8 —
it 8.0 SPT |M=18(54/4 54 5) R B =
N Ly Z
. e ";..:.- | === = £
A, e B ;
B L B
e 8.00 D S 9 —
3 :'H.:h-_'}' — — = H
Gy 5 -
N 8.50 SPT [N=22 (5.6/5,55.7) BT -
B L -
e :
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo rools noted, Groundwaler encountered at 12.20m, 13.20m and 13.80m bgl,




round
water

Percussion Drilling Log

|iject Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:.'aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Number Hole Type Level Logged By Scale Fage Mumber
BH4 CP RJT 1:50 Sheeat 2 of 2
Sample and In Situ Testin :
Waell gﬁ:ﬂr v 4 epth. | Lews Legend Stratum Description
M Depth {m) |Type Fesults {m} {m}
B A a
ey 5
G Wl =
] gy ]
S L .
E{;;‘:';‘:{ 11.00 o L] 1 —
11,00 SPT |N=28 (7.5/7,7.6.8) i 5
B Ligey ]
i 2% LTl ]
N i ]
S L :
gy 12.00 D S 12 —
% Lty :
A= i e iy =
] W gzs0 |ser N=39 e ~
i {8,8/10,8,10.11} b ]
A [T o 5
A 13.00 o] L ]
i 4 L. PexEo 5
A oty m
N i -
ok ol e — = =
p ety ! L s gy =
LY S i 2
N 14,00 D — — = s
e 14.00 SPT M=45 (Bt 5
A li10.19111,12,10,12 | e =
AER 2 -t
B ) = = o | )
S R 3
a{a_\‘_-;:{ o g B 3
S 15.00 b] i 15
SN 15.00 SPT | MN=50 (10,12/50 LI -
e for 285mm) . A= -
i i End of Borshole at 15 450m -
16 —
17 =
18 —
18 —
20 =
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo rools noted, Groundwaler encountered at 12.20m, 13.20m and 13.80m bgl,




round
water

Percussion Drilling Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Mumber Hole Type Level Logged By Scale Fage Mumber
BHE CF RJT 1:50 Sheeat 1 of 2
Sample and In Situ Testin :
Wl g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
‘5’-~1~\<A-';:‘~ TOPSOIL: (Drillers Description) -
0.20 e 3
3 xR A] MADE GROUND: Orangish bBrown and grey sandy E
P ] gravelly elay. Sand is fine o coarse grained. Gravel is "
i}’ﬁ-‘. fine to coarse, amgular to sub-rounded, glass (1%), -
x&_@» brick {19%) and flint (B0%). .
= e o o 3
o 100 D 1.00 L -] HEAD DEFOSITS: Orangish brown and grey sandy o
1.20 SPT | N=9{2,112.3,2.2) -7y gravelly CLAY. Sand is fine to coarse grained. Gravel ]
gk == =1 is fine to coarse, sub-angular to rounded, flint. Notably _
4] ] seftat 3.00m byl o
L 2.00 D T 2 —
3 2.00 SPT IN=11 (2,373,233 g i
T S, 2
11" NE .00 0 e 3=
H: 3.00 SPT [N=11{3.4/3,3.2.3) T T =
1 i) -
H 4.00 D i & =
1 4,00 SPT |N=15(3,3/4,4.4.3) SRRy :
H 4.50 e : 5
| = — —1 LONDON CLAY FORMATION: Dark grey siity CLAY. -
| [—T— 1 Very fine selenile crystals from 5.00m byl -
— 5.00 D S 5 —
S 5.00 SPT [N=15{2,4/3 4 4.4) e g 5
ot T_—'_—_ .
N s :
B L 2
. i ";..:.- | === = :
A, = = == o
6.0 D e e
e ket 3 .
o R :
o St = —_—— :
i 6.50 SPT |N=17 (4.54,54.4) LR -
e [ian e 3
o s e Bk -
7.00 D 1Ay =
s o ey .
e s g 3
B L 3
. e ";..:.- | === = :
B, e J
DAY 8.00 b E i 8 —
it 8.0 SPT |M=15(45/4 434} R B =
G Ly g
. e ";..:.- | === = £
A, e B E
B L B
e 8.00 D S 9 —
3 :'H.:h-_'}' — — = H
A F . E -
N 5.50 SPT |N=23 (44/5,6.5.T) [ -
B L -
VR 1 :
1000 (I 10—
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo reols noted, Groundwaler encountered at 3.00m bgl,




round
water

Percussion Drilling Log

|iject Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 21/01/2020
|L|:r:.'aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo. : GWPR3514 Crew Mame: Crilling Equipment:
Borehole Number Hole Type Level Logged By Scale Fage Mumber
BHE CF RJT 1:50 Sheeat 2 of 2
Sample and In Situ Testin :
Waell gﬁ:ﬂr v 4 epth. | Lews Legend Stratum Description
M Depth {m) |Type Fesults {m} {m}
B A a
SR ey z
G Wl =
] gy ]
S L .
GaN 11,00 b R e L
11.00 SPT |N=29 (556, 7.8,8) = =
R Ligey ]
i 2% LTl ]
2N oy ;
B L :
gy 12.00 D S 12 —
¥ R :
L ._"'H.:: | e, 3
S 12.50 SPT |N=30(56/7,7,6.8) = =
Sy L ?
e [ ]
A 13.00 o] L ]
s L 2
e Wl m
N i -
B L :
Y R :
P 14,00 D gt 14 —
b e 14.00 SPT N=45 (Bt 5
o (B0 A0, 12,13) e o ] 2
2 — — = =
S R 3
a{a_\‘_-:{ [ ]
O 15.00 b] it o 15
ity s -
% .‘H‘i: i ey ]
i i End of Borshole at 15 450m -
16 —
17 =
18 —
18 —
20 =
Hala Diameter Lasing Duameter Chisefiing inchnatian ard Drentation
Plepth Base frmf Diameter (mm ) ep Base (mCeamatar immi| Dapth Top | Cepth Base | Curation Taot Dapth Top | Depth Base | Inclinaticn Crianiation
Remarks
Mo reols noted, Groundwaler encountered at 3.00m bgl,




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Mumber Location Type Level Logged By Scale Fage Mumber
TP TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Weall é"‘;"ﬂ:ﬂr i g Depth Levei Stratum Description
MRES! Depth im) |Type Results {m} {m}
e MADE GROUND: MADE GROUND: Greylsh brown g
T sandy gravel, Sand is fine to coarse grained. Grave| is =
S ) fine to coarse, sub-angular lo sub-rounded, slala (5%}, -
s Ex brick [(20%), flin {25%], and concrete {40%). o
S Occasional fragments of metal, glass and plastc, a
RS 0.40 WMADE GROUND. Light browniah grey sifly sandy 2
‘_-;L;':'*'{ gravel. Sand is fine to coarse grained. Gravel is fine o ~
" ,"-.'*-".'f' coarsse, sub-angular o rounded, concrete (2059}, brick -
P (20%) and flint (60%) 7
S =
“Y W :
B 0.90 — -
SR HEAD DEPOSITS: Orange and grey silty sand. Sand e
Al 1% firse b medium grained. Becomes silty at 2.00m byl  Hom
SR -
G .
N -
B 5
. .-'_}';....- -
o s =
o 3
L o
A 2
S o
. .-:_:‘:';..:.- :
PN i
S -
s .
-:?".‘:;-'} :
B ;
. .-'_}';....- -
e .
ol End of Borehola at 2.500m -
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2it Stabifiy Shoring Usad Rarmarks Drate Rals Remarks
Remarks
Mo reols noted, Perched water ancounterad at 0.80m bgl, @




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Number Location Type Level Logged By Scale Fage Mumber
TP2 TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
Y ?};’\;{ MADE GROUND: Greyish brown sandy gravel, Sand -
T Spgosy s firse 1o Coarse grained. Gravel is fine to coarge, sub- =
S ) }f?f)'&')& angular to sub-rownded, brick (25%). flimt {25%), and -
{:-;. Ex ,ﬁw concrate (50%). Cccasional fragments of metal, glass g
b Exw:_ ;:E,J:f and plastic. -
., KRy :
oy 50 MADE GROUND: Yellow skghtly gravelly sand. Sand 3
A %% is fine 1o medium grained. Gravel ia fine o madium, x
o 070 £ . angular to sub-angular, fling .
"_:;; ‘_} T HEAD DEPOSITS: Crange and grey SAND. Sand is ]
) *u';f fina to medium grainad, -
e B -
SN i
BN 2
G .
-:?".‘:;-'} N
B 3
. .-'_}';..:.- vl
o s =
o 3
L o
N 2
S o
i<.’f'l:{ a
N 2 —
BGR 210 ]
; End of Borehale at 2, 100m g
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2t Stabifity Shoring Usad Remarks Diate Rals Remarks
Remarks
Mo rmools wera noled, Mo Groundwater was encountared @




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Mumber Location Type Level Logged By Scale Fage Mumber
TP3 TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Waell é:"r E.:“' v 4 epth. | Lews Legend Stratum Description
MRES! Depth im) |Type Results {m} {m}
TS ?}K’ x MADE GROLUND: Greyish brown sandy gravel, Sand -
;:.fw’:ua iz firve 1o oarse gradned. Gravel 15 fine to coarge, sub- =
ety PR angular to sub-rounded, Ble (%), brck (20% ). fnt .
f:';.“"kx woawsdw [25%), and concrete (40%). Occasional fragments of g
S 0.35 ‘f"ﬁj L] metal, glass and plastic. o
RS HEAD DEFOSITS: Oranglsh brown and grey SAND .
'c_;l;;‘.-:.:{ Sand is fine to medium grained =
-
e 4
N %
5 :'_'“:11_ i
:
S z!
-:?“.‘:;-'} N
S 3
. .-'_x';..:.- -
o s =
S .
o 1|
7N s
B -
S a
B -
o A
-:?“.‘:;-'} :
B ;
. .-'_x';..:.- -
e -
sl End of Borehole a1 2.500m :
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2it Stabifiy Shoring Usad Rarmarks Drate Rals Remarks
Remarks
Mo rools wera noled, Mo Groundwaler was encounlered @




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Number Location Type Level Logged By Scale Fage Mumber
TP4 TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
Y ?}f = MADE GROUND: Greyish brown sandy gravel, Sand -
}c’w’:*m iz firve 1o Coarse gradned. Gravel 1s fine to coarse, sub- =
S ) P e angular to sub-rounded, =late (5%, tile (5%), brick -
{:'L. Ex ,}c‘i“ hdw [(20%), fAind (20%), and concrete (40%). Occasional g
S [ ] fragments of metal, glass and plastic, o
o -\."': }C:J-C" :.i::.:};.! 3
B i o ] -
oy o5 ] MADE GROUND: Yellow gravelly sand. Sand is fine to £t
A }@q‘;a medium grained, Gravel is fine fo medium, angular o x
o 0.70 Ha sub-anguiar, flint | .
"_:;; ‘_} HEAD DEPOSITS: Oranglsh brown and grey SAND. ]
) *u';f Sand is fine fo medivm grainead, -
e B -
N i
N ]
G .
N -
B 3
. .-'_";..:.- -
o s =
S .
L o
N 2
B -
'w.."f'?é{ a
"x‘_ 2 =
e -
s .
-:?".‘:;-'} :
ok ol -
s R =
vyl W 3
A .
: 2.50 o
End of Borehiole at 2 .500m -
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2it Stabifiy Shoring Usad Rarmarks Drate Rals Remarks
Remarks
Mo rools wera noled. Minor groundwaler seepage at 2.40m bal,




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020

|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:

Iijact Mo, : GWPR3514 Crew Mame: Equipment:

Location Mumber Location Type Level Logged By Scale Fage Mumber
TPS TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Waell é:"r E.:“' v 4 epth. | Lews Legend Stratum Description
MRES! Depth im) |Type Results {m} {m}

TS ?}K’ ’* MADE GROUND: Pinkish grey sandy gravel. Sand s -

et Bt fine to coarse grained. Gravel |s fine to coarse, sub- =

X s e e -

Rty P e angular to sub-rounded, brick (25%). flimt (25%), and -

-:':.:,-.H"::‘H ,}c‘i“ 5w concrete (50%). Doccasional fragments of metal, glass g

S }}iwiiﬁ and plastic. o

ok o =

':{.\ Z_v_":\- ‘_b:;x - -

i aY 0.60 HEAD DEPOSITS: Crangish brown and grey SAND. ]

RS Sand is fine fo medium grained. 7

N %

5 :'_'“:11_ i

3

S z!

-:?“.‘:;-'} N

A 3

-:{"-..- 2

Tal End of Borehola al 1 500m A
¥
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2it Stabifiy Shoring Usad Rarmarks Drate Rals Remarks
Remarks
Mo rools noted, Perched water from histonc soakaway encounterad ai 1.00m bgl, @




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Mumber Location Type Level Logged By Scale Fage Mumber
TPE TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Weall é"‘;"ﬂ:ﬂr i g Depth Levei Stratum Description
MRES! Depth im) |Type Results {m} {m}
e MADE GROUND: Greyish brown dlayey slightly sandy g
cobbley gravel, Sand i fine o coarse grained, Gravel =
S ) is fine lo coarse, sub-angular o sub-rounded, brick -
{:';- Ex [30%), Aint (20%), and concrele (50%). Cobble was o
S sub-angular to sub-rowend, brick and concreie, a
RS Occastonal ciay lenses and fragments of metal, glass .
i 0.50 = and plastic ]
-H‘,. 2 HEAD DEPOSITS: Ovangish brown and redish orange 1
ety | silty SAND. Sand is fine to medium grained. g
M Al
e e
N %
S "
N ]
G .
-:?".‘:;-'} N
B 3
. .-'_";....- -
o s =
B 5
L o
N :
S o
({_"\ a
2.00 End of Borehole at 2,000m Chn
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2t Stabifity Shoring Usad Remarks Diate Rals Remarks
Remarks
Mo reols noted, Mo groundwaler encountered @




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Number Location Type Level Logged By Scale Fage Mumber
TPT TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
e XX F] MADE GROUND: Light brownish grey sandy cobbley g
;:.c*w’:*m gravel. Sand 15 fine to coarse grained. Gravel s fine (o =
S ) P e coarse, sub-angular o sub-rounded, brick (30%), fint -
{:';. ch f}:;; 5wl [25%), and concreta (45%). Cobble sub-angular to g
S 3:};\;{.:_ .-{w-:é- sub-rounded brick and concrete, Oocasional o
A 0.40 i i .
R T fragments of metalal. flass and plastic, - y 7
e EE MADE GROUND: Yellow gravelly sand. Sand |5 fine 1o =
-H‘,. 2 0.55 3 coursa grained. Gravel is fine lo medium, angutar to 1
ety ; sub-rounded flint. lI'I' :
{'x( HEAD DEPOSITE: Orangish brown and greyish brown 5
A SAND, Sand is fine fo medium grained. &
5 :'_'“:11_ i
N ]
G .
-:?".‘:;-'} N
B 5
. .-'_";..:.- vl
o s =
S .
L o
] :
B -
S a
i s -
y End of Borehole a1 2,100m 5
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2it Stabifiy Shoring Usad Rarmarks Drate Rals Remarks
Remarks
Mo reols noted, Mo groundwaler encountered @




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 25/01/2020
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Number Location Type Level Logged By Scale Fage Mumber
TPE TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
e XX F] MADE GROUND: Light brownish grey sandy cobbley g
ey Sl gravel. Sand is fine o coarse grained, Gravel is fine o =
S ) P e coarse, sub-angular o sub-rounded, brick (30%), fint -
{:';. ch ,}c‘i“ 5wl [25%), and concreta (45%). Cobble sub-angular to g
S 35?.:_ ks sub-rounded brick and concrete, Oocasional o
H"’ %ﬁ"fuﬁﬁ fragments of metal, glass and plastic, =
oy 0.50 ¥ MADE GROUND: Light brown and off white sandy 3
e :"‘:"‘;’f"‘ gravelty clay. Sand s fine fo coarse. Gravel is fine o x
o [l 2] coarse, sub-angular o rounded, chalk (20%) and flint .
e e (BO%) 5
i -\."': :
(“‘ éﬁ:ﬁ.‘:& oo <
N > =]
s - ?,\S:S‘M i
N 1.20 - 2
e F -1 HEAD DEPOSITS: Orangish brown and grey clayey 3l
N Lol SAND. 7
s A it o
b A 2!
i AR p .
Ry -
::-':-:‘:'L:{ 3:- _
] 2.10 i - . . -
A | _—— of HEAD DEFOSITS: Orangish brown and grey silty -
2.20 sandy CLAY. Sand is fine to medium grained. y 2
End of Borehola at 2. 200m -
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2it Stabifiy Shoring Usad Rarmarks Drate Rals Remarks
Remarks
Mo reols noted. Minor perchad walter seepage at 1.00 - 1.20m bgl,




round
water

Trial Pit Log

|ije-!:t Mame: Former Colt Internaticnal Client; Drew Smith Group Date; 2%01/2002
|L|:r:aur_1n- MNew Lane, Havant PO® 2LZ Contractor:
Iijact Mo, : GWPR3514 Crew Mame: Equipment:
Location Mumber Location Type Level Logged By Scale Fage Mumber
TFQ TP RJT 1:25 Sheeat 1 of 1
Sample and In Situ Testin :
Waell g’;'?:“’ v 4 epth. | Lews Leger:d Stratum Description
MRES! Depth im) |Type Results {m} {m}
e XX F] MADE GROUND: Light brownish grey sandy cobbley g
ey Sl gravel. Sand is fine o coarse grained, Gravel is fine o =
S ) P e coarse, sub-angular o sub-rounded, brick (30%), fint -
{:';. ch f}cﬁ-\'. 5wl [25%), and concreta (45%). Cobble sub-angular to g
S h“”"fﬁﬁ sub-rounded brick and concrete, Oocasional o
i -\."': 1 )
R ﬁkﬁ bk fragments of metal, glass and piastic, 7
e H i
i Tt b )
o 0.70 V=] MADE GROUND: OF whits and greenish grey sandy s
M (.8 P XX i) gravel. Sand is fine o coarse grained. Gravel Is fine to ]
RS : 20 e m ) Goarse, sub-angular o sub-rounded, brick (10%), fint 3
sy Tl 20%) and chalk [70% ). .|'" 5
"a _1‘_ g S i) HEAD DEPOSITS: Greenish grey and blugish grey i
m.;._w.} ) ::':‘_‘ﬂf slightiy sandy slightly cobbley gravelly CLAY. Sand is n
Y e M fine to coacse grained. Gravel s fine lo coarse, sub- -
b e’ 2 Skl angular to rounded, flint. Qccasional sub-angular (o 5
AN =TT rounded cobble of flint. B
e o o :._;% o
Sy o o e ]
N A5l .| HEAD DEPOSITS: Orangish brown and greemish grey ]
e .- =z | gravelly CLAY. Gravel Is fine to coarse, anguiar to sub- i
{w % LTy angular, M 0
A Fail P 7
End of Borehola &t 1.800m -
2
3
4 —
5_ —
Dimensions Treach Suppaort and Comment Pumping Data
P Length Fit Widih 2it Stabifiy Shoring Usad Rarmarks Drate Rals Remarks
Remarks
Mo reols noted, Mo groundwaler encountered




APPENDIX C
Geotechnical Laboratory Test Results

37

GWPR31514/GIR/March 2020 Former Colt International, New Lane, Havant PO9 2LZ
Contamination Assessment Report Drew Smith Group



Summary of Natural Moisture Content, Liquid Limit and Plastic Limit Results
Propecl Marms Pragrasmimag
T Samples received 0702 2020
2rasa Former Colt International, Mew Lane, Havanl P03 2LZ T e AT
[Froject Mo, Client Project slarhed 070 2020
GWPR3E14 Ground & WWater Lid Testing Started SEA22020
Sampla F'
P
Hioke Ma. Sioil Deascription e :ﬁ:? = i Remarks
Ref | Top | Base [Type
m 1T b % % k- &
BH1 13.00 0 |Cark grey slightly fime sandy séty CLAY 34 100 48 18 a0
Crark grey slightly gravelly slightly fine
BHZ - 4.00 - D {=andy silty CLAY [gravel is fm and sub- 25 ag 47 14 28
angular}
Cuark gray slighdly gravedly fine sandy
BH2 - 20.00 = O {sithy CLAY {gravel is frm and sub- 27 a7 41 18 23
angular)
Dark grey slighily gravedly slightly fine
BEH3 - &.00 - O |sandy sily CLAY (gravel i fm and sub- 27 &4 b2 20 32
angular)
BH3 - 18.00 = D |Dark grey slighdly fing sandy sty CLAY 268 100 57 22 a5
Light browm slightly gravely fine sandy
BHa - 4.00 - O feilly CLAY [graved =5 fr and sub- 25 BS 36 21 15
arsgular)
Dark grey slightly gravedly slighthy fre
BH4 g 15.00 - D |sandy silty CLAY {gravel is fim and sub- 26 o8 68 21 ar
angular)
Brown shghtly fine sandy gravelly sity
BiHG 3,00 - D |CLAY [gravel is fmc and rounded o sub4 Kk &1 BB 14 g
angular)
BHS & 12.00 i D |[Dark grey sitty CLAY an 100 ] 21 34
[ Tast Mathods: BS1377: Part 2: 1990: Checked and
|:atural Moistrs Content ; clausa 3.2 Test Report by K4 S0OILS LABORATORY Approved
| LR LIS, SHELOEE 0 B 3y Unit & Olds Close Olds Approach
Watford Herts WD18 9RU Enitials JP
Tel: 01523 711 288 Date: 2rra0Y
Email: James@kdsolls.com
Approved Signatones; K.Phaure (Tech Mgr) J.Phaure {Lab.bgr) MEF-45-R 1k




Sulphate Content (Gravimetric Method) for 2:1 Soil: Water Extract and pH Value - Summary of Results
Tested in accordance with BS1377 : Part 3 : 2018, Clause 7.6 & Clause 12

Appraved .':'-iHnatr.-ries.: K. Phaura [Tech.MHr:- J.Phaure (Lab Mor)

Jab Ma Projecl Masme Programime
- o ; Samples rocened QTR
ZTREZ Former Coll Infemational, Maw Lane, Havant P08 207 e, T
Projisct Mo Gl Priject slartad OTGERNI0
GWPR3IS14 Ground & Waler Lid Tastirg Saried 200
Sample Dy Mass T
passing :
Heode Mo, | Ref Top Base Typa Sl description S Content pH Femarks
m (i1} o rr|g.'|
BH1 &.00 . 0 |Yelowish brown silhy SAND 100 230 T.52
BH2 .00 = o Dark gray slightly fina sandy silby CLAY 100 130 TE3
BH3 15.00 - 8] Dark grery shghtly fine sandy silby CLAY 100 470 T.58
Tast Report by K4 S0ILS LABORATORY Checked and
Unit 8 Olds Close Olds Approach Approved
Walford Herts WD1E 9RU Initials J.P
Tel: 01923 711 288
Email: Jamesffkdsoils.com Data: 27020
MEF-5.R28




4 DETS

Richard Tucker
Ground & Water Ltd
2 The Long Barn
Maortor Farm
Selborne Road
Alton

Hampshing
GU34 3NB

Site Reference:

Project / Job Ref:

Order No:

Sample Receipt Date:

sample Scheduled Date:

Report Issue Number:

Reporting Date:

Authorised by:

] Wi
Techrdcal Manager

DETS Ltd
rat 1
Rose Lane Industrial Estate
Raose Lane
Lenham Heath
Kent
MELT 21N
t: 01622 850410

DETS Report No: 20-01566

Farmer Colt International, New Lane, Havant PO9 207
GWPR3514

Mone Supolied

07022020

07/02/2020

13/02/2020

Dpinions and interpretations are outside the laboratory's scope of 150 17025 accreditation. 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 writben approval of the

laboratary.
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DETS Ltd
Unit 1, Rose Lane Industrial Estate
Rose Lane
Lenham Heath
Maidstone
Kent MEL17 2JN
Tel : 01622 850410

4 DETS

I ieS e EriEl AiEIT 44
AT T MR | M

[Soil Analysis Certificate S—
[DETS Report No: 20-01566 Date Sampled 21/01/20] 21/01;20] 2101720
Ground & Water Ltd Tima Sampled Mone Supplied]  Mone Supplied Nione Supplied
Site Reference: Former Colt International, New Lane, TF [ BH Mo BHL BH3 B4
Havant PO9 ZLZ
Project [ Job Ref: GWPR3514 Additional Refs| None Supplied]  Mone Supplied]  Mone Supplied)
Order No: Mone Supplied Dapth (m) 2.00 10.00 2.00
Reporting Date: 13/02/2020 DETS Sample Mo 451511 461512 451513
Determinand Unit | RL| Accreditation
pH £H Units I MCERTS B.5 &.0] 7.9
Total Sulphate a5 50 g kg = Z00| MOME L | | < 2]
Tatal Sulphate a3 50 Zh < (02 MNOMNE 007 0.0 < 0,02
WS Sulphate as 50, (2:1 gl < 10 MCERTS 19 104 14
ViS5 Sulphate as 50, (2:1) gflf = 6.01 MCERTS 0.240 0.10) 0.01
Total Sulphur %) < G0O2 NONE 0.03 0.4&] = .02
Ammmanium as MM, gy kg < (.5 MNOME < .5 < 0.5 < .5
Armonium as KH, mgfl] = .05 NOME < 0.5 < 005 = 0.05
WS Chioride (2:1 kg = ] MCERTS 13 12 10
WS Chioride (2:1) mal] <05 MCERTS 16.6 | 5
Water Soluble Nitrate (2:1) as N0 ' ka < 3 MCERTS < 3 =<3 < 3
Water Soluble Nitrate (2;1) as N0 mayl < 1.5 MCERTS < 1.5 <15 < 1.5
WIS Magnesum gyl < .1 MNONE 4.9 1.5 1.5

Analytical results e expressed on @ dey waight basis where samples are asswted-died ab kss than 3070

Subcorfracted analvsis (5]

Page 2 of 4




DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
ﬁ Lenham Heath
Maidstone

Kent ME17 2IN ; HCERT) .
Tel : 01622 850410 Ve e

[Soll Analysis Certificate - Sample Descriptions

DETS Report No:  20-01566

Ground & Water Ltd

Site Referance: Former Colt International, Maw Lane, Havant POS 202
Praject f Job Ref: GWPR3IS14

Order No: Mone Supplied

[Reporting Date: 13/02/2020

Moisture 4 R
DETS Sample No TP | BH No| Additional Refs Depth {m) Content {%s)] Sample Matrix Description
£ 451511 BH1 Mane Supplied] 2000 16.6 ] Brown sandy dlay
£ 461512 B3] Mane Supplied| 18.00] 18,9 Brown loamy day
§ 461513 BH4|  Mone Supplied] 2.00] 16,2 |Light grey sandy clay

Modsture comtent 5 part of procedure S0 & & ot an acoredited’ tesk
Insufficient Sampis 2
Unartzbic Eamnl-e'”

F SATRNET ERIPREnT SETTRTYARE IETNG imas

Page 3 of 4



DETS Ltd

Unit 1, Rose Lane Industrial Estate
Rose Lane
ﬁ Lenham Heath
Maidstone

HEﬂt HEI? ﬂ" 16 Pl adinl aamsaii MM
Tel : 01622 850410 =i

[Seil Analysis Certificate - Methodology & Miscellaneous Information
[DETS Report No: 20-01566

[Ground & Water Ltd

Site Reference: Former Colt International; Mew Lane, Havant POS 3LE
[Praject / Job Rel: GWPR3514

Order No: Nona EMHI

Reporting Date: 13/02/2020

Matrix | Analysed Detarminand Brief Method Description Mathod
on No
Soll 5] Boron = Water Soluble] Determination of water ssluble Baron in S0l by 2:1 hat water extract fallowes by [CP-0ES EOL2
Sl AR BTER] Determination of BTEX by headspace GC-MS ED01
Soll O Cations| Defermination of calions in soil by boua-redis digestion followed by TCP-0ES ED02
Soil D Chioride - Waker Sohsble [2: 1] Deferminalion of chloride by exlricton with waler & anahsed by ion dhisgenstoaranhy EDig
: e Determination of hexavalent chiromium in soil by extraction in water then by soidification, sddition of
i i Chromium - Hexavalert}, ¢ dichemvicarbazide followed by colorimetry Godaf
Soil AR Cyenide - Comples| Determination of complex cvanide by distillation followed by colorimetry E0LS
Soll AR Cymnide - Free| Determination of free oyanide by distillation Followed by colorimetry EQIS
Sall AR Cyanide - Total] Determination of total cyanide by distillation folowesd by colorimetry EDLS
Sail o Cyclohexane Exfractable Matter I:EEﬁllﬁf&'-'imﬁtrlr:ally getermined through extraction with cydiobesane EOT1
Sail AR Diesl Rangs Organics (C10 - £24)] Determination of hexnefscetons extractable hydrocarbons by GC-FID EQD
& ail Al Elactrical Conductivity D-l:v'.i.'.rninalzi_un of clectrical conductivity by addition of saturated colciem suiphate followed by Efas
lactromatric measurament
Soll AR Electrical Comductivity| Derermination of slectrical conductivity by addition af water Mollowed by electrometnic measurement E023
Suil 8] Elemental Sulphuer) Determination of clemental sufghur by sohvent extraction followed by GC-MS EQ20
Soil AR EPH (€10 — C400| Debermination of acetone/hexane extractable hydracarbons by GC-FID EDd<
Soil AR EPH Product ID| Determination of acetonehexane extractable hydraocarbons by GC-FID El{=
Sall AR EPH TEXAS {Ca-CB, C8-C10, C10-C12 | Determination of acatone/hexana extractable hydracarbons by GC-FID for C8 to C40. 06 to CB by D04
C12-CLl6, CI6-C21, C21-Ca0)|headspace GC-MS
Sl ] Fiuonde - Water Solubla] Determination of Fuorkde by extraction with water & anal EDIS
; : : Determination of fraction of arganic carbon by oxidising with potassium dichramate followed by
F
Sail B FOLC (Fraclion Organic Carboe) titration with iron (1T sulphate EQ0LQ
&gl D Lotk on Igrition @ 45060 rDetEfwna{r:natlnn of loss on lgnition In soll by gravimetrically with the sampla belng Ignited In a mutfle Enig
Soll B] Magnesivm - Water Saluble] Determination of water soluble magnesium by extraction with water followed by 1OP-0ES E02S
Soll ¥ Metals| Determination of metals by soua-regla digeston followed by 1CP-0ES EDgR
Sl AR Mineral il (€10 - cmjlnate.rmnatlnn af hexanefacetone extractable hydracarbons by GC-FID fractionating with SPE EDO4
Soll 48 Mualsture Contant] Malsture content; determined gravireetrically EDO3
il D Kitrate - Water Soluble {3:1] Debermination of nitrate by extrackion with water & analysed by ion chromatography EDDS
: i Dedermination of organic maller by audiging with potassium dichramate followed by ttration with
Soil ] Crganic Matter iron {11} sulphate E0LD
. 2 . Defermination of PAH compaunds by extraction in acetone and hexane followed by GC-MS with the
Sail AR PAH - Speciated (EFA IE':"us{: o Tt s ikl aariknks EC5
Sail AR PCE - 7 Congeners| Determination of PCE by extraction with acetone and hexane followed by GC-MS E0Dd
Sail ] Petroleum Erher Extract {PEE||Gravimetrically determined theaugh extraction with pefroleum ether E0ll
Sail AR pH|Determination of pH by sddition of water followed by electrometric maasuremesnt EDDY
Soil AR Phanols - Total (monohydric)| Determination of phenols by destifation followed by colprimetry EQ21
Sail B Phosphate - Water Soluble {2:1)] Determination of ate by extraction with water & analysed by ion chwomatography ED09
Soil K Sulphate {as 5047 - Total| Determination of total sulphate by extraction with 10% HC followed by ICP-0ES ED013
Sail ] Sulphate {as S04 - Water Saluble (2:1 Determination of sulphate by extraction with water & analysed by ion chromatography EOrg
Sail 5] Sulphate {as S04% - Water Soluble (2:1)] Debarmination of water soluble sulphate by extrachion with waker followed by 1CP-0ES E014
Sail AR idel Dotprmination of sulphide by distiflation folfowed by colorimetny E014
Soil K Sulphuer - Total| Determination of total sul aufraction with agus-r foflowied by 1CP-0ES E024
: Cetermination of seml-volatile arganic compounids by extraction in acetone and hexane followed by
Sail AR 5 CO-MS EDDE
- : Dererrmination of thiocyanate by extraction in caustic soda followed by acldification followned by
T
Sail AR hincyanake [ SCN) addlition of fervic nitrats followed by colorimetry EDLY
Sall 8] Toluens Extractable Matter (TEM)|Gravimetrically determined through extraction with toluens EOL1
: : Determination of organhc matter by oxidising with petassium dichromate followead By ttratlon with
Sail B Takal Crganic Carbon {'I'DC:llimn {111 sulhiate EQ10
TPH OWG (ali: C5- €6, Ce-CR, CE-C10,
=il ARt Cll-C12, CE2-C16, C16-C21, C21-C34, | Determination of hexanefacetone extractable hydrocarbons by GC-FID fractionating with SPE Enna
aro C5-C7, C7-CB, CB-C10, C10-C12 Jeartridge for CB to C35. C5 to CH by haadspace GC-MS
Cle-Cl6, C16-C21, C21-C35))
TPH LM (aliz C5-C6, Ce-CH, CB-C10,
<l AR Cl0-C12, CL2-C16, Cle-C35, C35-044 | Determination of hexanefacetone extradable hydrocarbons by GC-FID fractionating with SPE D04
aro) C5-CF, C7-CR, 08-C10, C10-C12, | cartridgge for CF to CH. (S o 08 by headspace GC-ME
Ci2-C16; C16-C21, C21-C35, CEIE-C-H]l
Sail AR WOCs] Determination of volatile organic compounds by headspace GC-M3 ED1
Soil AR WPH (Ch-C8 & CA-C10)| Determination of hydrocarbons Ch-C8 by heads GC-MS5 & CH-C10 by GE-FID ED01
D Dried
AR As Received
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