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GEOSPHERE ENVIRONMENTAL

Geosphere Envircnmental Ltd was commissioned by Wareham and Asscciates
Ltd  to undertake a Ground Investigation for a number of proposed lift
structures at Garrick House, Adelphi Crescent, Hornchurch.,

The subject site was situated on Adelphi Crescent, Hornchurch, approximately
35m norlh wesl of Hornchurch High School. Al Lhe Lime of Lhe sile works Lhe
investigaticn site comprised a twe-storey residential block asscciated with the
Garrick House Shellered Housing eslale.

Sile works were carried oul on 28 July 2020 and comprised Lhe formalion of 4
no. exploratery boreholes formed te depths of 2.00mbgl and 2.25mbgl and 2
no. hand excavaled Lrial pils lormed Lo deplhs of 1.35m and 1.40mbgl Lo
expose the underside of foundations.

Ground cenditions were recorded to comprise nominal thicknesses of topsoil
and/or Made Ground, extending to depths ranging from 0.3m to 0.5m and was
underlain by superficial clay/sandy clay Head deposits, extended to a
maximum depth of 1.5mbgl. River Terrace Deposits, representing
und ifferentiated gravel members encountered underlying the Head Depesits,

extended te the maximum depth of the investigation.

Foundaticn expesure trial pits were excavated adjacent to the two-storey
block, within the alcoves located east and west of the structure, Details of the
existing focundations are provided within the foundation sketches provided
within Appendix 5.

Results of chemical analysis indicates none of the centaminants to exceed the
Lhreshold lor human heallth when compared wilh Lhe screening values lor
residential end use with plant uptake. In the absence of any elevated
concenlralions of conlaminants, Lhe risk Lo Lhe sile is considered Lo be very
low and it is envisaged that remediation of soils will not be required.

The site and ground conditions are considered suitable for the adeption of a
conventional spread foundation bearing within the underlying superficial Head,
where an NABP of 110kN/m2 would be considered appropriate. However, given
the presence of existing foundations, a minimum foundation depth of 1.2m is

censidered appropriate.

In accordance wilh Lhe BRE digesl, 2 D5-1 Design Sulphale Class and an AC-
1 ACEC classificaticn may be assumed as a minimum for the design of concrete

in conlacl wilh Made Ground and nalural soils al Lhe sile.

This Executive Summary only provides a summary of the site data and its assessment. It

does not provide a definitive engineering analysis and is for guidance only. It is recommended

that the reader reviews the report in its entirety and any material referenced therein.
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Geosphere Environmenlal Lld was commissioned by Wareham and Associales Lld Lo underlake a Ground

Investigation for a number of proposed lift structures at Garrick House, Adelphi Crescent, Hornchurch.
The primary chjectives of this ground investigation were to:

Assess the ground conditions at the site for use in the structural design of foundations;
Assess Lhe polential risk Lo human heallh and Lhe environmenl based on Lhe findings ol Lhe

investigaticn,
These were achleved hy:

Undertaking an intrusive investigation of the site, based upon the scope provided by the client;
Logging and sampling Lhe soils on Lhe sile and noling any visual or ollaclory evidence ol conlaminalion;
Undertaking laboratary chemical analysis and geotechnical testing of selected soil samples to assess

sail qualily and ground condilions &l Lhe sile.

Proposed Developmenl Plans, drawing rel. 0139-FCD-03-00-DR-A-1200- and 0139-FCD-03-00-DR-A-
1201-, dated January 2020, are provided within Appendix 3.

Vil /€06l 7 03.16.16
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The subjecl sile was silualed on Adelphi Crescenl, Hornchurch, approximalely 35m norlh wesl of

Hernchurch High Scheol, and may be located by National Grid Reference (NGR) TQ 52429 86833.

AL the time of the site works, the investigation site comprised a two-storey residential block associated
wilh Lhe Garrick House Shellered Housing eslale. The specilic invasligalion areas were localad wilhin lwo

alcoves fermed at the west and east ends of the block, which were soft surfaced and containing vegetation.

The sunrounding area formed the residential gardens and continuation of heusing blocks to Garrick House
and included a number of mature trees, including Field Maple, Fir and Birch, in the west, Adelphi Crescent

was located to the scuth east of the site.

A Site Location Plan and Site Plan are included as Drawing references 4822,GI_GAR/001/Rev0 and 0139-
ECD-0D3-D0-DR-A-11D0-, respectively, within Appendix 3.

Vil /€06l 7 03.16.16
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This site investigation was carried out in accordance with the practices set out in BS 10175: 2011+A1:2013,
(rel. R.6) and BS 5930: 2015 (rel. R.7). The localion of exploralory holes has been planned, where

possible, to give the best possible coverage for the propesed development of the scheme.

Site works were carried out on 28 July 2020 and comprised the following:

Formation of 4 no. exploratery heles (WS01 to Ws04), using Windowless Sampler techniques, formed

Lo deplhs ranging lrom 2.00m Lo 2.25mbgl;

Formation of 2 no. hand excavated trial pits (TP1 to TP2), formed to depths of 1.35m and1.40mbgl to

expose Lhe underside ol leundalions;

Associated scil logging, sampling and in-situ testing.

The target depth of the Window Sampler holes was 3.0m, although these refused at shallower depths, due

lo Lhe densily of Lhe underlying soils.

The sequence and indicalive Lhickness of Lhe sirala encounlered are providad in Table 1 below:

Table 1 - Ground Conditions

Depth Encountered (mbygl) Strata Thickness

Strata
From To {m)

Topsoil 0.00 0.15 - 0.30 0.15 - 0.30
Made Ground 0.00 - 0.15 0.35 - 0.50 0.20 - 0.40
Superflclal Solls 0.30 - 0.50 1.35-1.75 1.25 - 1.50 (where
(IICAD} proven)
River Terrace 1.55-1.75 2.00 - 2.25 Unproven
Deposits
(UndIfferentlated
Gravel
Members)
Page 8
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Location and Composition

Ws02 - Wso4, TP1 and TP2
Typically, a dark brown slightly
organic clay with varying amounts of
sand, sikk and flint/chert gravel.
WS501, WS02, TP1 and TP2

A dark brown clay with varying
amaunts of sand, concrete and brick
gravel.

WS501, WS02 and TP1

An orange brown deslccated clay
with varying amounts of flint and
chert gravel

WS03, WS04 and TP2

An crange hrown very sandy
clay/clay sand.

WSs01 - Ws04

Crange brown sand with varylng
amolints of flint gravel.

Vel /€ITel 7 03.10.18
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Foundation exposure trial pits were excavated adjacent te the two storey block, within the alcoves located
easl and wesl ol Lhe slruclure, The localions of loundalion exposures are indicaled wilhin Lhe Exploralory

Hcle Lecation Plan previded within Appendix 3.

Details of the existing foundations are provided within the foundaticn sketches provided within Appendix
5, wilh delails ol lhe soils encounlered provided wilhin Appendix 4. A summary of lindings is provided

below. Phectographs cf the foundations have been previded within Appendix 8.
TP

The location of trial pit TP1, was situated mid-way along the western structural brick wall of the residential
block, within the alcove, The wall extended up to two-storeys in height, althcugh a window ledge was
measured tc be 1.74m above ground level. A concrete ‘apron’ was noted to form the ground level, which
protruded frem the structural wall by 300mm. A damp course was also noted to exist 150mm from the

top of the concrete 'apron’.

The concrete “apron’ extended to a depth of approximately 0.4mbgl, where the foundation recessed towards
Llhe wall by 100mm (200mm lrom Lhe exlernal wall). The loundalion was of concrele conslruclion and

extended to a depth of 1.2m bgl, whereby the foundation terminated on top of the cohesive Head soils.

In situ testing within the soils at this depth indicated a shear strength of 80kN/m2, although the scils were

noted to he very desiccated, i.e. higher than that under ‘normal” moisture conditinns.
TP2

The lncation of trial pit TP2, was situated mid-way along the eastern structural brick wall of the residential
block, within the alceve. The wall extended up to two-storeys in height, althcugh a window ledge was
measured to he 1580mm above ground level. A concrete "apron” was noted to form the ground level, which
protruded frem the structural wall by 310mm. A damp course was also noted to exist 130mm from the

top of the concrete "apron’. The thickness of the concrete *apron” was measured to be 30mm.

Beneath the concrete ‘apron” and the top of foundation was an area of mixed Made Ground Fill, which
included a void. The Top of the foundation was noted to be 0.38mbgl. The foundation was of concrete
construction and extended to a depth of 1.2mbgl, whereby the foundation terminated on top of the cohesive

Head soils.

In silu lesling within Lhe soils al Lhis depth indicaled a shear strenglh ol 55kN/m?2,

Vil /€06l 7 03.16.16
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With the exception of some anthropogenic masoenry-type materials noted within the Topsoil and/or Made
Ground, no olher visual evidence of conlaminalion was noled lo exisl.  MNo ollaclory evidence of

contamination was ncted within any of the exploratory holes.

No groundwater was noted to exist within any of the exploratory holes formed on the site,

Vil /€06l 7 03.16.16
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Representative disturbed were taken at the depths shown on the expleratory hole records and despatched

lo Lhe laboralory. The exploralory hole logs are included in Appendix 4.

Samples were collecled lor envirecnmenlal purposes in amber glass jars and kepl in a cool box wilh cooling
aid.

Geotechnical samples were recovered In plastic bulk bags and alr tight plastic pots.

In general, environmental samples were taken from the Topsoll and Made Ground as these solls were
considered lo represent likely sources of soil cenlaminalion. Geclechnical samples were Laken Lo Lhe

guidance of BS 5930: 2015 (ref. R.?); every change in strata and 1.0m thereafter.

The environmenlal laboralory used {Derwenlside Environmenlal Tesling - Soulh) is an accrediled
laboratory by the United Kingdom Accreditation Service {UKAS), and at least 50% of individual parameters
are from melhods pending accredilalion Lo Lhe Environmenl Agency Moniloring Cerlificalion Scheme
(MCERTS) for the range cf analyses undertaken as part cf this investigation. The MCERTS performance
slandard lor Lhe chemnical Lesling of soil is an applicalion of ISO 17025: 2005, specilically lor Lhe chemical

testing of soil.

The suite of chemical analyses was based upon observations of the recovered soils onsite. The chemical

analyses were carried oul on Lhree samples of scil. The nalure ol Lhe analyses is delailed below:

Melals screen - arsenic, cadmium, chromium, lead, mercury, selenium, boron (waler soluble),

beryllium, copper, nickel, vanadium and zinc;

Organic screen - Lolal pelroleun hydrocarbons (TPH)Y and polyaromalic hydrocarbons (PAH) — USEPA

16 suite; menchydric phenols;
Inorganics screen - cyanide (total), sulphate (water soluble);

Others - pH, organic matter, ashestes,

A copy of Lhe enviranmeanlal laboralory lesl resulls is included in Appendix 6.

Vil /€06l 7 03.16.16
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The geotechnical testing has been chosen based on the soils encountered during the site investigation and

was underlaken in accordance wilh BS 1377 al a UKAS acorediled laboralory.
The lollowing lesls were underlaken:

Moislure conlenl delerminalion;
Plasticity testing;
Particle size distribution testing;

pH and saluble sulphate testing of soils,

A copy of Lhe geclechnical laboralory Lesl resulls is included in Appendix 7.

Vil /€06l 7 03.16.16
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The currenl guidance requires Lhal a conceplual model be lormulaled, based upon Lhe flindings of Lhe
research. The conceptual model is limited at this stage to the identification and assessment of potential
*hacards’, idenlified or suspecled lrom Lhe resulls of Lhe research; Lhe polenlial “receplors’ Lhal may be
affected and the anticipated "pathways’ to those recepters. The findings are summarised in the following

subseclions.

The guidance proposes a four-slage approach for Lhe assessmenl of conlaminalion and Lhe associaled

risks, The four stages are listed helow:

Hazard Identification;
Hazard Assassmenl;
Risk Estimation;

Risk Evalualion.

The resulls of Lhe soil analyses have been compared Lo soil qualily screening values where desmed

applicable, such as:

The LQM/CIEH S4ULs for Human Health Risk Assessment, {ref. R.16);
Defra/CL:ALRE Final C4SLs, {ref. R.15).

The screening criteria used for the proposed development considers residential land-use with plant uptake
as the mest sensitive land use, with a Scil Qrganic Matter (SCM) content of 1%, based upon the results of

laboralory analysis.

Where Lhe concenlralions reporled by Lhe laboralory analysis {(and Lhus delermined cnsile) are al or below
the respective screening concentrations, they are considered not to pose a risk and are removed frem

furlher consideralicn, unless olherwise slaled in Lhe lollowing seclions.

The Incatinns, depths and other relevant information of the elevated concentrations of the specific analytes

are summarised below and assessed in more details where necessary/overleaf in Table 2;

Vil /€06l 7 03.16.16
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Table 2 - Summary of Soil Analyses and Comparison with Current Screening Values

Screening Value (mg/kg)

Analyte Concentration farbanedioen
Analyte Range {mg/kg} Residential With Plant Himler of Elelevated
- ) Uptake Concentrations
Minimum Maximum
{1% SOM Assumed)
Total Cyanide <2 «2 5 0
Arsenlc 5 13 37 0
Cadmlum <0.2 2 11 o
Chromium 12 19 910 0
Capper 8 28 2400 0
Lead 21 25 200 0
Mercury <1 <1 1.2 0
Nickel 10 13 130 ]
Zinc 37 74 3700 0
Ashestos None of the samples screened far the presence of asbestos returned detectable
amotints.
Naphthalene <01 <0.1 2.3 0
Acenaphthylene <01 <0.1 170 0
Acenaphthene <0.1 <01 210 0
Fluorene <0.1 <0.1 170 0
Phenanthrene <0.1 0.23 95 0
Anthracene <0.1 <01 2400 0
Fluoranthene <0.1 0.44 280 0
Pyrenz <0.1 0.35 620 0
Benzo{a)anthracene <01 0.19 7.2 0
Chrysene <0.1 0.21 15 o
Benzo{b)fluoranthene <01 0.31 2.6 0
Benzo{k}fluoranthene <01 <01 77 0
Benzo(a}pyrene <0.1 0.18 2.2 o
Indeno(1,2,3-ct)pyrene <0.1 0.15 27 0
Cibenzo(a,h)anthracene <0.1 <01 0.24 0
Benzo{ghi}perylene <0.1 <0.1 320 o
Extractable Petroleum 10 28 Screening values not providex 0
Hydrocarbons {C10 - C40) due to low concentration

Results of chemical analysis indicates none of the contaminants to be beycnd the threshold for human
health.

Risks Lo hurmans include conslruclion workers, sile neighbours and end-users of Lhe sile. Theorelically,
exposure to contaminants can take the form of direct contact with the skin, consumption of contaminants
through transfer of contaminants to the foed chain, or the inhalation of contaminants through wind-blown

soils or vapours.

Vil /€06l 7 03.16.16
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Where scils are covered with structures or permeant hardstanding, a pathway for contaminants to reach
the end-user will be severad and therefore the risk will be low, whereas exposure of contaminants is at its
highest in areas of proposed soft-scaping and therefore remediation of soils within these areas is likely to

he required.

To reduce Lhe risks ol exposure and Lransler ol conlaminanls during conslruclion, shorl-lerm miligalions
measures should be adhered to and where applicable, be incorporated inte the development Construction
Phase Heallh and Salely Plan or similar documenl. In consideralion of conslruclion workers and Lhe public
during construction works, the soil data indicates elevated concentrations when compared to a more
representative land-use scenario, thus qualitatively, a moderate risk exists during construction works and
site neighbours, Standard geoed practices, i.e. the adoption of appropriate PPE, dust-suppression and wheel
washing for vehicles leaving the site, should apply during any landscaping, scil movement and offsite

disposal.

A discovery strategy should be implemented throughout the develcpment of the site and any suspected
contaminants subject tc assessment by a suitably qualified and experience geo-environmental engineer,
This may comprise of additional soil sanpling and chemical analysis to quantify its suitability onsite and
potential for remediation.

Results of ashestos screening did not indicate the presence of asbestns within the (Made Ground) snils.
However, it is recommended that a discovery strategy is in place for poctentially asbestos containing
materials should they be encountered within the soils during the construction phase, due to the variable

nature of Made Ground.

Any suspected asbestos encountered within the soils during the demolition and construction phase of the
praposed develnpment should be Ieft in situ and temporarily Tenced off, until its identification and
remeval/treatment has been established. Works in the immediate area of the suspected asbestos should
cease during this perind until a suitably qualified and authorised person has given permission for works to

continue.

The risks to Contiolled Waters have been assessed with respect to soil contamination only as groundwater

analysis was outside the scope of this investigation.

Based upon the results of chemical analysis on scils, a source of elevated contaminants dees not exist and

lherefore Lhe risk Lo Conlrolled Walers, i.e. groundwaler, is neqgligible.

Vil /€06l 7 03.16.16
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A review of the commonly occurring phytotoxic chemicals boron, copper, nickel and zinc, has been
underlaken based upon Lhe now superseded ICRCL guidance. Allhough Lhe TCRCL Lrigger Lhreshold lavels

have been withdrawn, there are no equivalent guidance values for phytotoxicity.

Concentrations of metals were recorded at concentrations below the thresholds considered to have

phyloloxic ellecls.

In the absence of a significant quantity of extractable petroleum hydrocarbons, the risk is considered to be
very low and therefore standard PE pipe may be adopted.

While no specific protection is envisaged, It is advised that the UK Water Industry Research Guidance

(ref. R.11) is adopted and consultation with the local water company is scught prior to laying any services,

Vil /€06l 7 03.16.16
Page 16
4822,GI_GAR/GROUND/5G, GI/07-09-24,V1



]
Garrick House, Adelphi Crescent, Hornchurch G —_— O
]

GEOSPHERE ENVIRONMENTAL

Il is underslood Lhal Lhe proposed developmenl ol Lhe sile is lo comprise lill slruclures wilhin Lhe alcoves

located east and west of the twe-storey heousing structure,

Details regarding the propesed loads of the structure have not been provided, although plans indicate the
slruclure Lo measure approximalely 2.00m by 1.85m and shall be lwo slorey's in heighl, Lherefore il has
been assumed that a vertical load of 30kN/m? will be imposed upon foundations, This assumption is based

on Lhe lill sLruclure lo be ef masonry conslruclion,

Ground cendilicns were recorded lo comprise nominal Lhicknesses ol lopsoil and/or Made Ground,
extending to depths ranging frem 0.3m to 0.5m and was underain by superficial clay/sandy clay Head

deposils, exlended lo a maximum deplh ol 1.5mbgl.

River Terrace Deposils, represenling undillerenlialed gravel members (Hackney, Boyn Hill and Black Park
Gravel Members) were encountered underlying the Head Depesits, extended to the maximum depth of the

invesligalion.

Groundwalar was nol encounlered wilhin any of Lhe exploralory holes lformed as parl of Lhe invesligalion.

Where soils are identified as being non-plastic, they are generally regarded as not having velume change
potential and therefore not likely to induce any ground movements associated with changing soil moisture
conditions. These scils include granular soils of the River Terrace Deposits (Undifferentiated Gravel

Members.), localed al deplhs ranging lrom 1.55m and 1.75m.

The resulls ol geolechnical classilicalion lesling indicale Lhe super(icial Head soils lo Lypically conlain soils
that are of lew and intermediate plasticity and lew to medium-velume change petential when comparing
Lhe recorded plaslicily index wilh Lheir modilied plaslicily index {I'p — [p x % of malerial passing Lhe 425um
sieve / 100).

It is likely that existing trees are to be retained, therefore foundaticns constructed in the vicinity will likely
require extending to depth, due te the influence of trees and the resulting desiccation within cohesive soils
which may cause scil instability related to changing scil moisture conditions. The guidance provided within
BRE Digest 412 *Desiccation an clay soils” {ref. R.3) indicates that, for general quidance, the anset of
desiccation ccours when the meisture centent of a cohesive soil is lower than 0.4 times the liquid limit of
that snil. Based upon the results of laboratory testing on samples taken within the cohesive Head snils,

desiccation is largely present, therefare foundation will require extending to depth.

Vil /€06l 7 03.16.16
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It is recommended that the advice of a qualified and experienced structural engineer Is sought te confirm

the requirement for any deepar foundation design {piles) based upen the influence of trees.

1l is noled Lhal Lhe above is nol applicable in lhe case of lhe adoplion ol a rall loundalion, which may be

designed to accemmodate for changes in scil velume.

The site and ground conditions are considered suitable for the adoption of a conventional spread foundation

bearing within the underlying cohesive Head deposits,

A Nett Allowable Bearing Pressure (NABP) of 110kN/m? would be considered appropriate within the Head
Deposits, based on the results of in-situ testing. Should foundations require extending to the River Terrace
Depaosits due to the presence of desiccated scils and trees, the NABP may be increased significantly due to
the high density of the material, although it is recommended limiting this to 200kN/m2. The NABP, is the
parmissible strength of the soil above existing overburden pressure, which may be calculated con the basis
of a soil density of 19kN/m? {Head) or 23kN/m? {River Terrace Deposits).

At the above NABP, settlements are unlikely to exceed in the region of 25mm. Settlements in granular
malerials are likely lo comprise of immediale selllernenl whereas selllemenls in cohesive are likely lo
comprise of a small amount of immediate settlement and a larger amount of consolidation settlement,
which will accur over a perind of time, Where foundations cross from granular to cohesive materials, a
nominal amount cf reinforcement should be incorperated into the design to counter the effects of differential

settlement.

Given the presence of existing foundations, it is recommended that foundations are extended to similar
depths to prevent any additional load from impacting on existing structures, Therefore, a minimum

foundation depth of 1.2m is considered appropriate.

In thea presence of expansive soils, it is recommeandad that a nominal amount of vaid former is incorporated

into the design of foundations to reduce the impact on foundations cver time.,

All excavations within the Made Ground must be assumed to be subject to short term instability. It is
expected that excavations within the superficial Head soils will be stable in the short term. However, where
excavaticns are required to remain stable in the medium or long term they should be suitably supported

or side slopes battered back to a safe angle of repose,

Where personnel access is required to any excavation its stability should be assessed by a suitably qualified

and experienced responsible person.  For general guidance it is recommended that where access is required

Vil /€06l 7 03.16.16
Page 18
4822,GI_GAR/GROUND/5G, GI/07-09-24,V1



]
Garrick House, Adelphi Crescent, Hornchurch G —_— O
]

GEOSPHERE ENVIRONMENTAL

to excavations greater than 1.2m depth excavations should he fully supported or side slopes battered back

to a safe angle of repose.
Furlher guidance may be oblained lrom CIRTIA documenl 97, *Trenching Praclice {rel. R.12).

Parlicular allenlion musl be paid lo ensuring Lhe slabilily of adjacenl slruclures during Lhe excavalion lor

feundations.

Groundwater was not encountered during the investigation and as such is not considered likely tc be

encountered during foundation and service run excavations in the short term.

The resulls of chemical Lesls wilhin Lhe Made Ground soils indicale a sulphale concenlralion of belweesn
20mg/l and BOmg/l as a 2:1 water/soil extract. A pH value in the range of 5.8 to 8.9 was noted across all

5pils encounteread.

In consideralion of Lhe previous usage ol Lhe sile, il is recommended thal brown-Tield condilions be
assumed for the purposes of assessing the aggressive chemical environment for concrete classification
[ACEC class) Given the presence of permeable natural scils, mobile conditions can glso be reasonably

assumed.

In accordance with the BRE digest, a DS-1 Design Sulphate Class and an AC-1 ACEC classification may be
assumed as @ minimum for the design of concrete in contact with Made Ground and natural soils at the

site.
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Geosphere Environmenlal Lld was commissioned by Wareham and Associales Lld Lo underlake a Ground

Investigation for a number of proposed lift structures at Garrick House, Adelphi Crescent, Hornchurch.

The subject site was situated on Adelphi Crescent, Hornchurch, approximately 35m north west of
Hornchurch High Scheol. AL Lhe lime of Lhe sile works Lhe invesligalion sile comprised a lwo-slorey

residential bleck associated with the Garrick House Sheltered Housing estate.

Site works were carried out on 28 July 2020 and comprised the formation of 4 no. expleratory berehcles
formed Lo deplhs of 2.00mbgl and 2.25mbgl and 2 ne. hand excavaled Lrial pils lormed Le deplhs of 1.35m

and 1.40mbgl tc expose the underside of foundations.

Ground cenditicns were recorded te comprise nominal thicknesses of topscil andfor Made Ground,
exlending lo deplhs ranging lrom 0.3m lo 0.5m and was underlain by superficial clay/sandy clay Head
deposits, extended to a maximum depth of 1.5m bgl. River Terrace Deposits, representing undifferentiated
gravel mambers {Hacknay, Boyn Hill and Black Park Gravel Members) were encounlered underlying Lhe
Head Deposits, extended tc the maximum depth of the investigation. Groundwater was not encountered

wilhin any of Lhe exploralory holes formed as parl of Lhe invesligalion.

Foundalion exposure Lrial pils were excavaled adjacenl lo Lhe lwo-slorey block, wilhin Lhe alcoves localed
east and west of the structure. Details of the existing foundations are provided within the foundation

skelches provided wilhin Appendix 5.

Results of chemical analysis indicates none of the contaminants to be beyond the threshold fer human
health. In the absence of any elevated concentrations of contaminants, the risk to the site is considered to
be very low and it is envisaged that remediation of soils will not be required. However, to reduce the risks
of exposure and transfer of contaminants during construction, short-term mitigations measures should be
adhered Lo and a discovery slralegy should be implemenled Lhroughoul Lhe developmenl ol Lhe sile and

any suspected contaminants subject to assessment.

The results of geotechnical classification testing indicate the superficial Head to typically contain scils that
are ol low lo inlermediale plaslicily and low Lo mediurm volurme change polenlial. The sile and ground
conditicns are considered suitable for the adoption cf a conventicnal spread foundation bearing within the
underlying superficial Head, where an NABP of 110kN/m2 would be considered appropriale. However,
given the presence of existing foundaticns, a minimum foundation depth of 1.2m is considered appropriate.
In the presence of expansive soils, it is recommended that 2 nominal amount of void former is incorporated

into the design of foundations to reduce the impact on feundations cver time.

In accordance with the BRE digest, a DS-1 Design Sulphate Class and an AC-1 ACEC classification may be
assumed as a minimum for the design of concrete in contact with Made Ground and natural soils at the

site,
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General Limitations and Exceptions

This reparl was prepared solely Tor our Clienl lor Lhe slaled purposes only and is nol inlended lo be relied
on by any other party or fer any other use. No extended duty of care to any third party is implied or

offered,
Geosphere Environmental Ltd does not purport to provide specialist legal advice,

The Executive Summary, Cenclusions and Recommendations sections of the report provide an overview
and guidance only and should not be specifically relied upon, until considered in the context of the whole

report.

Interpretations and recommendations contained within the report represent our professional opinions,
which were arrived at in accordance with currently accepted industiy practices at the time of reporting and
based upcn current legislation in ferce at that time.

Environmental and Geotechnical Reperting (including Phase 1, Phase 2 and Site Walkovers)

Limitations and Exceptions

The comments given in this report and the options expressed herein, are based upan the readily available
information cellated for the report and an assessment based upen the current guidance which for Phase 1
/ Phase 2 renort is guidance BS 10175 2011+A1:2013 and BS 5930: 2015.

The repnrt has heen prepared in relation te the proposed end-use and should another end-use be intended,

reassessiment may be required.
No warranty is given as to the possibility of future changes in the conditicn of the site.

The epinions expressed cannot be absclute, due to the limitation of time and resources imposed by the

agreed brief,

With regards to any aspect of land contamination referred to, this is limited to those aspects specifically
slaled and necessarily qualilied. No liabilily shall be accepled lor olher aspecls which may be Lhe resull of
gradual or sudden pollution incidents, past or present land uses and the potential for assoclated
conlaminalion migralion.

Any Desk Study Report / date has been produced largely from the information purchased from The
Landmark Information Group., The information is not necessarily exhaustive and further information

4842, GI_GAR/GROUNDYSG, GF/07-09-20/M1
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relevant to the site may be available from other sources. The information purchased has been assumed to
he correct and free from errors. However, there is the possibility that some data may be missing from the
report including {(but not limited to) unreccrded land uses both ensite and offsite or unrecorded pollution

evenls. No allempl has been made lo verily Lhe inflormalion,

The accuracy ol any map exlracls cannol be guaranleed. 1L is possible Lhal dillerenl condilions exisled

onsite, between and subsequent to the various map surveys previded.

Any site walkover undertaken is a snapshot of the site recording the visually evident conditions at the time
of the walkover in the areas readily accessible. It is possible that after the walkover, the site was altered
(for example by fly-tipping or groundworks) or before the walkover, the site conditions changed removing

evidence of potentially contaminative features (such as oil tanks removed).

Any Intrusive works only cover a tiny proportion of the site. Where exploratory holes are positioned by
Geosphere Environmental Limited, they are located to give as good & coverage of the site as possible and
to target features / proposed land use where applicable, whilst allowing for areas that cannot be accessed,
Client requested locations and other site / time / budget constraints. Whilst assumptions may have been
drawn between exploratory holes on the ground cenditions and / or extent or otherwise of any

contamination, this is for guidance only and no liability can be accepted on its accuracy.

Foundation design is outside cf the remit of Geosphere Environmental Limited unless specifically stated
and it is recommended that the services of foundation design specialists are sought as required. Any

feundation appraisal contained within the report is limited to foundation optioneering.

Any conceptual site model is based upon the informaticn available at the time of conducting this assessment
and is an interpretive assessment of the conditions at the site. Redevelopment and / ar further
investigation of the site may reveal additional information and therefore alter the conceptual site model

and the report conclusions.
Any infiltration testing results are considered [n be representative of the ground conditions at the Incations
tested and at the time of testing. As well as lateral variation in ground conditions, seasonal changes in

greund water level may affect the results.

Any post-fieldwork monitoring (including ground gas / groundwater) is a snapshct of the conditicns at the

time of monitering.
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BRE Special Digest 1, 'Concrete in Aggressive Greund, 2005,

BRE Digesl 240, *Low-rise Buildings an Shrinkable Clay Soils: Parl 17, Seplember 1993,
BRE Digest 412 'Desiccation on Clay Soils’, 1996,

The Environmental Pretection Act, Part IIA, Section 78, 1980,

Environment Act 1995, Section 57, DoE 1995,

British Standards Institute: BS 10175 ‘Investigation of Potentlally Contaminated Sites’, Code of
Practice, BSI 2011+A2:2017.

British Standards Tnstitute: BS 5930 *Cade of Practice for Ground Investigations’, 2015,
Asbestos: The Survey Guide, HSG 264, 2™ Edition, 2012.

CL:AIRE "Guidance an Comparing Soil Contamination Data with a Critical Concentration’, The
Chartered Institute of Environmental Health, May 2008.

EIC/AGS/CL.AIRE. Soil Generic Assassmenl Crileria lor Human Heallh Risk Assessmenl.
Conlaminaled Land: Applicalions in Real Environmenls, London, UK, January 2010,

Contaminated Land Assessment Guidance Protocols, Published by agreement between Water UK
and the Home Bullders Federation, Published by Water UK, January 2014,

UKWIR “Guidance for the Selection of Water Supply Pipes to be Used in Brownfield Sites, August
2010.

CIRIA Report 97 (Second Edition) ‘Trenching Practice’, 2001.

Environment Agency. Performance Standard for Laboratories Undertaking Chemical Testing on
Soil, Version 4, March 2012,

SP1010 - Developmenl ol Calegory 4 Screening Levels [or Assessmenl ol Land Allecled by
Conlaminalion, Final Projecl Reporl (Revision 2), Conlaminaled Land: Applicalions in Real
Ervironments (CL;AIRE) September 2014, Appendix H - Lead.

Land Quality Press, The LQM/CIEH S4ULs for Human Health Risk Assessment, 2015.
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Site Location Plan - Drawing ref. 4822,GI_GAR/001/Rev0
Localion Plan - Drawing rel. 0139-FCD-03-00-DR-A-1100-
Proposed Development Plans — Drawing ref. 0139-ECD-03-00-DR-A-1200- and 0139-ECD-03-00-DR-A-
1201-
Exploratory Hole Lecation Plan - Drawing ref. 4822,GI_GAR/002/Rev0
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¥ Tezphone: 81603 288 076 TRIAL PIT LOG
Project Client TRIAL PIT No
Garrick House, Havering Wareham 8 Asscciates Ltd TPO1
Jab No Date 28-07-20 Graund Level (m) Coordinates ()
4822 G| GAR 28-07-20 i
Fialdwark By Logged By Sheet
GEL 5G 1of 1
Depth DESCRIPTION —egend| Depth No Remarks/Tests
0.00-0.15 | Dark grey organic CLAY with frequent fina roots, No groundweter
ke 1 encoLntered
(TOPSOIL) -
0.15-0.35 | MADE GROUND (Dark greyish brown slightly aravelly CLAY. Gravel is fine o
to coarse chert and concrete).
0.35-1.35 | Dark yellowish brown / orangish brown slightly sandy CLAY, Sand is fine, J- — -
Gravel is fing subrounded flint and chert.
CENDOFTRIALPIT T T i
o
&
C
;
&
g e 03 -
% ¥ _
7 0g Shoring/Support: None
b Stability: Stable
E
W
;r All dimensians in metres | Method Trial Pit/trench Plant UsedHAND
o
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H O Brighwell, Suffo <, IP10 0BJ
¥ Tezphone: 81603 288 076 TRIAL PIT LOG
Project Client TRIAL PIT No
Garrick House, Havering Wareham 8 Asscciates Ltd TPO2
Jab No Date 28-07-20 Graund Level (m) Coordinates ()
4822 G| GAR 28-07-20 i
Fialdwark By Logged By Sheet
GEL 5G 1of 1
Depth DESCRIPTION —egend| Depth No Remarks/Tests
0.00-0.15 | MADE GRCUND [Dark grey slightly silty slightly sandy organic CLAY with No groundweter
| frequant fine to coarse angular ta rounded concrate and chart gravel. encoLntersd

Sand is fine).
0.15-0.50 | MADE GROUND (Light grey mottled dark braown gravelly clayey SAND /4

sandy CLAY. Sand is ?????. Gravel is fine to coarse angular to rounded

[ concrete and chert). 4

0.50-1.10 | Dark orangish brown very sandy CLAY / very clayay SAND. Sand is fina. =]

EMD OF TRIAL PIT

b 03 l
¥ :
035 Shoring/Support: Ncne
1 Stability: Stable

CEL ASS TI° SETA 4822, Sl CAR,

All dimensians in metres | Method Trial Pit/trench
eale 1:16.6666666666667]

Plant Used HAND

Checked By
5G
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Stephen Gilchrist DETS Ltd

Gaosphere Environmental Ltd Unit 1

Brightwell Barmns Raose Lane [ndustrial Cstate
Inswich Road Rose Lans

Brightwell Lenham Heath

Suffolk Kant

P10 GBI ME17 21N

t: 01622 BSG410

DETS Report No: 20-08666

Site Reference: Garrick Huuse, Havering
Proiect / Joh Ref: 4822.GI GAR

Order No: Nane Supplled

Sample Receipt Date: 04/08/2020

Sample Scheduled Date:  04/08/2020
Report Issue Number: 1

Reparting Date: 10/08,2020

Autharised by:

e e R

Kevin Old
General Manager

Dates of laboratury activities for each tested analyte are available upon request.

Opinians and interpretations are outside the laboratory's scope of [SO 17025 accreditation. This certificate is issued in accordance
with the accreditation requirements of the United Kingdum Accreditation Service. The results reported herein relate only to the
materlal supplled to the laboratory. This certiflcate shall net be reproduced except In full, without the prior wiitten appraval of the
laboratary.
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DETS Ltd
Unit 1, Rose Lane Industrlal Estate

Rose Lane
Lenham Heath ‘
Maidstone Y
Kent ME17 2N ﬁ?ZCnE‘RT‘

Tel : 01622 850410

Soil Analysis Certificate
DETS Report No: 20-08666 Date Sampled 28/05/20 28704720 28/0sf20
Geosp i al Lid Time Sampled] None Supplied| None Supplied]  Nene Supplied
She Reference: Garrlck House, Haverlng TP / BH No)| Wil wani WSO 3
Froject] Job Ref: 4822,GI_GAR Additional Refs| LNV LCINVZ] v
IErder No: Nene Supplied Depth {m) 0.15 0.10 0.20
Reporting Date: 10/08/2020 DETS Sample No A00806| 490807 4QDRU§I
3] anand] Unit| RL| Accradiation
Ashestos Screen /i) N,idl ISD17025 Nul Delecled Nul DeLecled ol Dlecled
pll pI Units N,faJ MCERTS| H.2] ) 8.5
Total C!anidq gk < 7 NONE 5 F o < 2
Complex Cyaride] matkg < 7 NONF < <2 <3
Hree Cyanide myg/kg < 4 NONE « 2 =2 < 4
W/ Sulphate as 50, (7: 1) mg/| < 1N MCERTS B8 A9) 76
i/ Sulphiale is 50 (7:1) ;! < 0.01 MCERT% 0.07] 0.07 0.08)
Qrganic Matter b < 01 MCERTS| 1 (18] 0.3]
Arsenlc (As) migfkg 2 MCERTS| 5 7 13
Rariuin (Ba) mo/kg] < 2.5 MCERTS| 36 36] 20)
Beryllium (Be), my/| = Uy MCERTS = 0.9] = 0.5 = 0.5
Vi/S Eoron| mg/kg <1 NONE <1 < 1 < 1
Cainiurn {Cd) m/Ke < (.2 MCERTS E. < .2 < 1.2
Chromium (Cr) itk <7 MCERTSI 17 19 17
Chromium (hexavalent) mi/ kg <2 NONE] <2 <2 < 7
Copper (Cu) mgtkg <A1 MCERTS] 28| 12 £|
1 ead (Ph) rriigki) % 3 MCERTS 25| 23 21
Mercury (11g) m kg <1 MCERTEI <1 =1 < 1
Molyhdenum (Mo} mg/Keg < 1 MCERTSl < 1 < 1 < ]|
Nickel (Ni} etk < 3 MCERTS| 13 15' 17"
Selenium (Se) mig/kg <2 MCERTS| <3 =3 < 3|
Vanadium (V) mg/tkg <1 MCERTS] 17 27| 21
Zine (7n)| rriig/ki) <3 MCERTS 1 37| 57|
[Pl (C10 - CA0) mg/kg <= 6 MCERTS| 7B 23 10
AnalyHral manls ore mxpressed on o dey welght bask wherr samples are assisied-dried ot Inss than 30°C The Samples Desodptions pagr: crscrbcs K the tese E performed on the dried or as-reeclved portion

Subeontractzs znalysis (£}

Page 2 of 5



DETS Ltd 5

Unit 1, Rose Lane Industrlal Estate %

Rose Lane
Lenham Heath . '
' KAS
Maidstone #ICERTYS i

Kent ME17 2IN
Tel : 01622 850410

THE HVIRG RHENT 4480

Sofl Analysis Certificate - Speciated PAHS

DETS Repart No: 20-08666 - Date Sampled 28/07/20 28702 f20 28704720
& Envil tal Ltd Time: Sampl MNone Supplied| Mane Supplied]  None Supplied|

Shte Reference: Garrick House, Haverlng TP { BH No W01 WS 1 Wai3
ﬁroject / Job Ref: 4822 GI_GAR Additional Refs V1 [ VE LNV1
Order No: Nane Supplied Depth {m) .15 0.0 0.20]
II_Ieporting Date: 10/08/2020 DETS Sample No 400306 4001R07 4Qm

Determinand] RL] Accreditation

Naphthalene| =01 MCERTS < 0.1 < 0.1 < 0.1

= 0.1] MCERTE <01 = W] = 0]

< 1. 1] MCERTS < 0.1 < 0.1 < 0.1

< 0.1 MCERTS| < 0.1 < 0.1 < 0.

= 0.1] MCERTS =01 0.23] = 0.7

< 0.1 MCERTS < 0.1 s 0.1 = 0.

< 0.1 MCERTS < 0.1 0.44 0.22

=< 0.1 MCERTS U | U39 0.1/
Benzo(z Yanthracere < 0.1] MCERTS < 0.1 0.19 0.10}
Chryscric] < 0.1 MCERTS < 0.1 0.21] 0.13]

Benza(b fluoranthene| = 0.1] MCERTS =01 0.31 0.19]
Benzo(k¥luoranthene < 0.1 MCERTS < 01 = L] = 0.1
Borizolapyrerie] < 1.1] MCERTS < 0.1 0.18 0.12]
Tndeno(1,7,3-cd }pyrene =01 MCERTSI =01 0.15 = 0.1
Dibenz{a.hjanthracene] <01 MCERTS| 0.1 < 0.1] < 0.1
Bcnzo[ghlpcwlcnc < .1 MCERTS = 0.1 = 0.1 = (1.1

Tolal FPA-16 F,'\Hﬂ = 1.0] MCERT5| < 1. 2.1 = 1.6

Paye: Z ol 5



DETS Ltd
Unit 1, Rose Lane Industrial Estate

Rose Lane
Lenham Heath . '
Maidstane ¥
Kent ME17 2IN 7ICERTS Frrr
Tel : 01622 850410 i
DETS Report No: 20-DBREES
Geosphere Environmental Ltd
Site Reference: Garrick House, Havering
Project / Job Ref: 4822,GI GAR
Order No: None Supplied
Regwtin! Date: 10/08/2020
e Moisture < s
DETS Sample No TP / BH No| Additional Refs Depth (m) ContEE Sample Matrix Description
430806 WS ENV1| .15 7|Brown sandy gravel with stones and concrete
90807 W 1) ENV2) 0.0 5.50Bream sandy Uy wilh slones
490808 WS03) ENV1 [ 2.3|Br0wn sandy gravel with concrate

Moisture contentt is part of procedure L0F & &5 not an accredited test
Lnsufficient Sample ¥

Unzuitzble Sample

Page 4 of &



Unit 1, Rose Lane Industrial Estate

DETS Ltd

]

kel

Rose Lane :}, 4:
Lenham Heath ' \
Maidstone ; N UKAS
/MCERT IS
Kent ME17 2IN
v cn s 4480
Tel : 01622 850410
Soil Analysis Certificate - Methodology & Miscell Information
DETS Report No: 20-08666
Geosphere Environmental Ltd
Site Reference: Garrick House, Havering
[Project 7 Job Ref: 36822,G1_GAR
|Order No: None Supplled
IReEoI‘t'l'l! Date: 10/08/2020
Matrix | Analysed Determinand Brlef Method Description Method
Cn No
Snil n Roron - Waler SolublclRelerminalion of wisler sohuble boron in soil by 7:1 hol waler cxlriscl. [olowed by I0P-0FS Fni?
Sal AR ETBX|Determination of BTEX by headspace GC-MS E001
Sai 5] Catigns]Determination of cations in soil by agua-regia digeston followed by 1CP-0LS LOU:
Sni n Chloride - Waler Soluble (2: 1} Delerminalion of chioride by extraclion wilh waler & analysed by ion chrormalograpty Fn0g
il AR Clirorium = Hexavalelit Detenjmlnatlnn of hexavalent thrnmlumrln soll by extractlon In water then by acldificatlon, addifon of 016
1.5 diphenylcarbazide follovied by colonimetry
Sail AR Cyanide - Carmplex|Determination of camplex cyanide: by distillation follovsed by colarimetry FDi5
Sal AR Cyanlde - Frec]Determination of frec cyanide by distillatlon followed by colodmetry E0LS
Sai AR Cvanide - Total|Determination of total cyanide by distillation follovied by colorimetry Co15
Soi 5] Cydohexane bxtractable Matter (CEM} | Gravimetrically determined through extraction with cyclohexane ED11
Soi AR Niesd Range Grganics (210 - C23I0clerminalion of hexancgacelane exlraclahle hydrocarbons by GCFD Fn01
2ol AR Flectrical Conductivity Determlnatllon of electrical conductivity by additlon of saturated calcium sulphate followed by Fo7s
Jelectrometric measurement
Sail AR Clectrical Conductivity |Letermination of electrical conductivity by addition of water follovwed by electrometric measurement 23
Sail D Oemental Sulphur|Determination of elemental sulphur by solvent extracton followed by GC-MS Co20
Soil AR FPH (£10 = 40} | Determination of acetone/hexane extractahle hydrocarthons by GC-FID Fno4
Soll AR ErH Product IDIDctermination of ncotnnthxnnc eywtractabl e hydrocarhons hy GC-FID ENn-
2ol an [PI TEXAS (CG-CB, C8-C10, C10-C12, |Determination of acetonz/hexane extractable hydracarbons by GC-TID for C8 to C40. C6 to C8 by Foa4
) C12-C16, C16-C21, CM1-CADYheodspace GC-MS
Sail N Fluoride - Waler Soluble [Delerminalion of Fluoride by extraclion with wasler & analysed by ion chrarnilography Fnan
ol N FCIC (Fraction Organis, Caron) [?etermlnaltloril of fraction of organic carban by oxidising with potassium dichromate followed by Fo10
titmtinn with iron (1T} sulphate
Sail b Loss on Ignition € 4500C Rip;:;mahnn ol Inss o ignilion in soil by gravimelrically wilh Lhe sarnple being igniled in a rmullle Co1g
Sail 5] Magnesium - Water Soluble|Determination of water soluble magnesium by extraction with water followed by TCP-QCS C025
Sail n Metals|Determination of metals by aqua-regia digestion follower] by TCP-0OFS FDoz
ol AR Mineral il (C10 - €40} E::I::'dn;l:ntlnn of hexanc/acetone exiractable hydrocarbons by GC-FID fractionating with SPE Fno4
Soil AR Moisture Content|Moisture content; determined gravimetrically EDUs
Sail [}] Hitrale - Waler Soluble (211} Determination of nitrate by extraction vdth water & analysed by [on chromatography Foon
il N Grganic Maller F)etermlnatlon of organlc matter by oxidising with potasslum dichromate followed by tiratlon with E010
liron (1T} sulphate
Sail AR BAH - Speciated (£PA 16) Delerminalion of PAH cormpounds by extraclion in acelone and hexane ollowed by GC-MS wilh the Loy
use of surrogate and internal standards
Sail AR PCB - 7 Congeners]Uetermination of PUB by extraction with acetone and hexane followed by GEAIS Loog
Soil n Petraleun Fther Fxtract (PFF} Gravimetrically determined through extraction with petroleum sther F0i1
Snll AR pH|Determinatlan of pH by addition of water followed by clectromettlc measurement ENn7
Sail AR Phenols - Total (monohvydric)|Determination of phenols by distillation followed by colorimetry Coz1
Soi L Phosphate - Water Soluble (21} Dclerminalion of phosphale by extradion wilh woler & anilysed by ion chrorolography =1 [IF]
Sni n Sulphale (i 504} - Tolal|Determination of tatal sulphate by extraction with 10% HO followed by ICP-OES F013
Sal D Sulphate (as 504} - Water Soluble (2:1}|Determination of sulphate by extraction with water 8 analysed by lon chromatography E009
Sai 5] Sulphate (as 504} - Water Soluble (2 1}|Determination of water soluble sulphate by extracion vath water followed by 1CP-DLS L014
Soil AR Sulphide|Determination of sulphide by distllation followed by colorimetry F018
Soll D Sulphur - TotalDetermination of total sulphur by extraction with agua-regia followed by ICP-QLS Enz4
Sall AR evoc ggt’::gmatmn of semi-volatile organic compounds by extraction in acetone and hexane followed by E005
y 2 ) Determinatlon of thiacyanate by cxtraction In caustic sodn fallowed by acldification followed by
Sl - Thincyanalelas SCN)laﬂdit\ on of femic nitrate followed by coloimety fnz
Soil L Ioluene Extractable Matter { | EMGravimetically determined through extraction with toluene E011
S0 D Total Grganic Carbon (T0C) pELEH’IIIIId ion of organic maller by oxidising wilh polassiurn dichromale followed by Lilralion with E010
iron (11} sulphate
TPH CWG (all: C5- C6, CA-CB, C3-C10,|
Sall AR ClU-C12, L1016, C16-C21, U21-C34, |Uetermination of hexane/acetone extractable hydrocatbons by GU-HID fractionating with SPE Ennd
arn: C5-C7, C7-CR, CA-C10, C10-C12 Jcorlridge for C8 1o C35. €5 In C8 by headspace GC-MS
€12-C16, C16-C21, C21-C35)
1PH LUM (ali; Co-Co, Ub-8, L3-C10,,
Sail AR Cl10-C12, C12-C16, C16-C35, C35-C44, |Determination of hexane/acetone exiractable hydrocarbons by GC-FID fractionating with SPE Louq
aro: G9-C7, C7-C6, C8-C10, C10-C12,|cartridge for C8 to C44. C5 to CF by headspace GC-MS.
C12-C16, C16-C21, 021-C35, C35-C11)
Sail AR vUCs]Determination of volatile organic compounds by headspace GCI: LOU1
Sall AR VIH (C6-CB & C8-C10}|Determination of hvdm:nrhun_s C6-C3 by headgpn:e GLC-MS & CE-C10 by GC-FID E0N1
D Dried

AR As Received

Page 5 of 5
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TEST REPORT

ISSUED BY SOIL PROPERTY TESTING LTD
DATE ISSUED: 27/08/2020

Contract Garrick House, Havering
Serial No. 37366_1
Client:

Geosphere Environmental Ltd SOil Property TeSting Ltd

Head Office 15, 16, 18 Halcyon Court, 5t Margaret's Way,
Brightwell Barns Stukeley Meadows, Huntingdon,

Ipswich Road Cambridgeshire, PE29 6DG

Brightwell

Suffolk Tel: 01480 455579

IP10 OB Email: enquiries@soilpropertytesting.com

Website: www.soilpropertytesting.com
Samples Submitted By: pproved Signatories:

Geosphere Environmental Ltd I¥ 1.C. Garner B.Eng {Hons) FGS
Technical Director & Quality Manager

" 5.P. Townend
Samples Labelled: Chairman

Garrick House, Havering I w. Johnstone

I=

Matearials Lab Manager
" D. Sabnis
Operations Manager

H—

Date Received: 14/08/2020 Samples Tested Between: 14/08/2020 and 27/08/2020

Remarks:
For the zttention of Stephen Gilchrist
Your Reference No: 4822,G1_GAR

Notes:

1 All remaining semples or remnants from this contract will be disposed of after 21 days from today,
unless we are notified ta the cantrary.

2 (a)  UKAS-United Kingdom Accreditation Service.
[b}  Opinions and interpretations expressed herein are qutside the scape of UKAS accreditatian.

3 Tests marked "NOT UKAS ACCREDITED" in this test report are not included in the UKAS Accreditation
Schedule for this testing laboratary.

4 This test repart may not he repraduced other than in full except with the prior written approval of the
issuing laboratory.

Page 10f 8



TEST REPORT

ISSUED BY SOIL PROPERTY TESTING LTD
DATE ISSUED: 27/08/2020

Contract

Garrick House, Havering

Serial No.

37366_1 | Targetpate

28/08/2020

Scheduled By

Geosphere Environmental Ltd

SCHEDULE OF LABORATORY TESTS

Schedule Remarks

Bore Sample Top
Hole (Type Ref. Depth
No.
Sample Rermarks

WSl ] 1 n7s L5k |
wsnl D 2 1.50 I
W501 i} 3 2.00 1|1
a2 D 1 [Re11] piE
Ws02 ] 150 &
Wso3a D 1 0.50 I
Ws03 D 2 1.20 |t &k
Wil D 1 [ 11] 1
wsoed u} 2 1.20 1 1

Totals 82 2|3|1 End of Schedule

Page 2 of 8




TEST REPORT ok

A
ISSUED BY SOIL PROPERTY TESTING LTD @ U
DATE ISSUED: 27/08/2020 Ltl;x:lé_s
0998

Contract Garrick House, Havering

Serial No. 37366_1
SUMMARY OF WATER CONTENT, LIQUID LIMIT, PLASTIC LIMIT, PLASTICITY INDEX AND LIQUIDITY INDEX
) PlasIl | Ligid SAMPLE PREPARATION
Waler | Liquid | Plastic " :
Iii'::‘::é Depthi || iyps) ke Comzenz | Limit | Limit I:SZX In:fe.\ Methcd .'\::é:rr' C\:’;;“ CT”IJ:"':' Descriplion CLASS
(m) %) {%) %) (24) {%) | <0.425mm| {hrs)

Very stff shightly gravelly slightly sandy silty
e CLAY with wccasional reddish vellow
wsel 0.75 D 1 13.% 42 15 27 0.04 m‘e\fed 11 {Nl L el 25 |metthing. Gravel is whize, brawn and grey l

“ine to Imedium angular 7o sukrcunded
quarldale und cherl

\ery 5Tiff orangish krown shighths gravelly
slighdy sandy silty CLay with rare dark grey

WS Laly ] 2 13.6 " . .
molLling. Gravelis whie and grey line Lo
medium angular tc subangular cheit,

\ery sTiff friable vellowish brown slighthy
gravelly slighzly sandy sitty CL&Y with
o oreasional sandy pockess, and rare decayed
W502 030 | D 1 74 T :

roots. Gravel is black, gey, lrewn and
white “ine to medium subangular to
rounided quar Lzile.

Very sTiff reddish vellcw friable slightly
gravelly slightly sandy sitty CLa7T with
WSR2 L.aly D 2 10.8 occasional decaved roots. Gravel is white,
grey and Biown line o medium sulangular
<o subrcunded guartzize and chert.

\ery sTiff orangish brown sandvy silty CLAY
widirare gravel, sand is Sine to redium.

Ws03 0.50 D 1 14.1

5ff orangish krown slightly gravelby slightly
sandy sily C_AY with occasional sandy

W503 L.20 D Z 15.0 33 13 20 .10 b\\:\reetd 15{N) | 175" 25 |pockets. Gravel is white, grey and lrown CL
“ine to Imedium angular 7o sutrcunded
quartzite and chert.

\ery sTiff orangish krown slighths gravells
slighdy sandy silty CLaY, laravel 1s white,

W04 0.80 D 1 12.5 . .
brewn and grey fine o medium sulangular
<o subrcunded guartzize and chert.

S4ff orangish krown slightly gravelbs slightly
sandy sily C _AY with occasional reddish
wsod L.20 D 2 13.8 vellow irotzling. Gravel is white, Lrown and

grey fine to medium angular to sukrcunded
chart.

Ncthod OF Proparalion: BSEM 150: 1/892 1: 20014 & BS 13/ /: Parl 2:19901:4.2

Method of "est: BSCN ISC: 17892-1: 2014 8 B51377:Part 2:1390:3.2, 4.4

ype of Sample Key U = Undislurbecl, L = Liner, B = Bulk, D = Dislurbed, | = 1ar, W =Waler, $F = Splil Spoon Sample, C= Core Cullar
Cammenls *Carrecled waler canlenl assume malenal grealer Lhan 42smm s nan poraus. Sece BS137/: Parl 201990 Clause 3 Nole 1.
~ahle Notation: Ret'd 0.425mm: {4] = Assumed, {M) = I easurcd

www .soilpropertytesting.com Page 3 of 8



TEST REPORT

ISSUED BY SOIL PROPERTY TESTING LTD
DATE ISSUED: 27/08/2020

Contract |Garrick House, Havering

Serial No. [37366_1

PLOT OF PLASTICITY INDEX AGAINST LIQUID LIMIT USING
CASAGRANDE CLASSIFICATION CHART

Plasticity
Low Medium High | Very High Extremely High
20
cL Cl CH v CE
70
s
£
60 B =
= |8
— L]
=50 &
= 40 @
Z E
g E|3
o 2 >
a ¥ X 3|8
2| x
20 ® z
g
10 1
” ML MI MH MV ME
0 10 0 30 40 0 & 70 80 90 100 110 120 130
Liquid Limit {%)

Flasticity Chart D5593C: 2015: Figure 8

Method of Test:

Type of Sample Key:

Comments:

Method of Preparation:

BS 1377: Part 2: 1990: 4.2
BS1377:Part2:3.2,4.4,5.3,5.4
U = Undisturbed, B = Bulk, D = Disturbed, J = Jar, W = Water, SPT = Split Spoon Sample, C = Core Cutter

Volume Change Potential: NHBC Standards Chapter 4.2 Unmodified Plasticity Index

www.soilpropertytesting.com Page 4 of 8



TEST REPORT

ISSUED BY SOIL PROPERTY TESTING LTD
DATE ISSUED: 27/08/2020

Contract Garrick House, Havering

Serial No. 37366_1

DETERMINATION OF WATER CONTENT, LIQUID LIMIT AND PLASTIC LIMIT AND
DERIVATION OF PLASTIQITY INDEX AND LIQUIDITY INDEX

Borehole Water
/ Bit No. Depth Sample

Content Description Remarks
m  |Type|Reference| (W) %

Very stiff slightly gravelly slighthy sandy sitty CLAY with occaslanal
WS01 0.75 D 1 13.9 reddish vellow mottling. Gravel Is white, brown and gray fine to
medium angular to subrounded quartzite and chert.

PREPARATION Liguid Limit 42 %
Method of preparation Wet sieved over 0.425mm sieve|Plastic Limit 15 %
Sample retained 0.425mm sieve {(Measured) 11 %  |Plasticity Index 27 %
Corrected water content for material passing 3.425mm 15.6 %  [Liquidity Index -0.04
Sample retained 2mm sieve (Measured) 7 % |NHBC Medified (I'p) 24 %
Curing time 25 hrs Clay Content  Not analysed Derived Activity Not analysed
70
C-CLAY CL Cl CH cv CE
60 =
= =
21} =
T | &
50 &
&
g
Plasticity Index| =
10 5
% L0
B =
= o=
{Ip) 30 RS
X |3
I
20 / =
=
3
10 1
L : ML MI MH MV ME
o 2 3 A0 S0 60 70 80 90 100 110 120 | Liguid Limit%

Flasticity Chart B55930: 2015: Figure 8
Method of Preparation: BS EN ISO: 17892-1: 2014 & BS 1377: Part 2: 1990: 4.2

Method of Test: BS EN 1SO: 17892-1: 2014 & BS 1377: Part 2: 1990: 3.2, 4.4,5.3, 5.4
Type of Sample Key: U=Undisturbed, B=Bulk, D=Disturbed, 1=Jar, W=Water, SPT=5plit Spoon Sample, C=Core Cutter
Comments: Carrected water content assume material greater than 0.425mm non-porous. See B51377: Part2: 1890 Clause 3 Note 1

Volume Change Patential: MHBC Standards Chapter 1.2 Unmodified Plasticity Index
Note: Madified Plasticity Index |'p = |p x (% |less than 425micrans/100)

www.soilpropertytesting.com Page 5 of 8



TEST REPORT

ISSUED BY SOIL PROPERTY TESTING LTD
DATE ISSUED: 27/08/2020

Contract Garrick House, Havering

Serial No. 37366_1

DETERMINATION OF WATER CONTENT, LIQUID LIMIT AND PLASTIC LIMIT AND
DERIVATION OF PLASTIQITY INDEX AND LIQUIDITY INDEX

Borehole Water
/ Bit No. Depth Sample

Content Description Remarks
m  |Type|Reference| (W) %

Stiff aranglsh brown slightly gravelly slightly sandy silty CLAY with
WS03 1.20 D 2 15.0 |occasional sandy pockets. Gravel Is white, grey and brown fine to
medium angular to subrounded quartzite and chert.

PREPARATION Liguid Limit 3%
Method of preparation Wet sieved over 0.425mm sieve|Plastic Limit 13 %
Sample retained 0.425mm sieve {(Measured) 15 %  |Plasticity Index 20%
Corrected water content for material passing 3.425mm 17.7 %  |Liquidity Index 0.10
Sample retained 2mm sieve (Measured) 6% |NHBC Medified (I'p) 17 %
Curing time 25 hrs Clay Content  Not analysed Derived Activity Not analysed
70
C-CLAY CL Cl CH cv CE
60 =
= =
21} =
T | &
50 &
&
g
Plasticity Index| =
10 5
% L0
B =
= o=
{Ip) 30 i
=8
I
20 b4 / =
=
3
10 1
L : ML MI MH MV ME
o 2 3 A0 S0 60 70 80 90 100 110 120 | Liguid Limit%

Flasticity Chart B55930: 2015: Figure 8
Method of Preparation: BS EN ISO: 17892-1: 2014 & BS 1377: Part 2: 1990: 4.2

Method of Test: BS EN 1SO: 17892-1: 2014 & BS 1377: Part 2: 1990: 3.2, 4.4,5.3, 5.4
Type of Sample Key: U=Undisturbed, B=Bulk, D=Disturbed, 1=Jar, W=Water, SPT=5plit Spoon Sample, C=Core Cutter
Comments: Carrected water content assume material greater than 0.425mm non-porous. See B51377: Part2: 1890 Clause 3 Note 1

Volume Change Patential: MHBC Standards Chapter 1.2 Unmodified Plasticity Index
Note: Madified Plasticity Index |'p = |p x (% |less than 425micrans/100)

www.soilpropertytesting.com Page 6 of 8



TEST REPORT G

T
ISSUED BY SOIL PROPERTY TESTING LTD &t #)
DATE ISSUED: 27/08/2020 UKAS

TESTING

0998

Contract Garrick House, Havering

Serial No. 37366_1

DETERMINATION OF PARTICLE SIZE DISTRIBUTION

Sample o
Bor.ehole/ Ol B Descriptian Remarks
Pit Na. {m) Type | Reference
Dark yellowish brown gravelly siky slightly clayvey SAND with rare soft dark
Ws01 2.00 D 3 vellowish brown clay lumps. Gravel is black, brown and white subang.lar
to subreunded chert.
Method of Test: Wet Sieve Method of Pretreatment: Mot required
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g
7 &0
&
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oo
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£ 40
4
[
T 30
.

20

10

0.002 0.006 0.02 0.06 0.2 0.6 2 6 20 &0 200 600

Particle Size {(mmy}

Fine Medium = Coarse Fine Medium  Coarse Fine Medium | Coarse

CLAY COBBLES A BOULDERS
SILT SAND GRAVEL
Silt Sand B 2mm+ B
partl Passing {%] | Dry Mb;[ss Ayl Passing %) | Dry Ma:s Slenaista Passing {%) | Dry Mas:
H Slze {mrm) (%) {mm) %) fmm) %}
Z 2.00 a4 300
. 1.18 a3 125
4] 0.600 80 ap
™ Clay by 0.425 &7 70 63
‘: Dry Mass 0.300 5 50
. (%} n.212 0 37.5 16
¢ 0.150 17 28
0.063 14 20 100
14 949
Fines By Dry Mass {%} 10 94
<0.DG3mm 14 o =
E) 88
Methed of Preparation: BS1377: Part 1: 2016: 8.3 & 845
Method of test: B51377: Part 2: 1990: 9.2
Type of Sample Kay: U=Undisturhad, B=Bulk, D=Disturbad, l=Jar, W=Water, SPT=5plit Spoon Sample, C=Cora Cutter

Comments:
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TEST REPORT

ISSUED BY SOIL PROPERTY TESTING LTD
DATE ISSUED: 27/08/2020

Contract: |Garrick House, Havering

Serial No:  |37366_1

DETERMINATION OF THE SULPHATE CONTENT AND pH OF S5OIL AND GROUNDWATER

G | Conc. of Seluble SO Calc'd 5 ;
Borehole | Depth Emple Waler | Ground | Cone. 01| pH ‘leai:Tiwnp ; D it R K
SPitNo. [ (m} = Hik salable | waler | sod | vatoe | SWeé:fe ESEHENON SRS
YPe] e Jaapi)] e | e
Very UMM sliohlly gravelly shehilly sandy silly CLAY
weith oecasional reddish yellow motthng. Gravel is
WsoL 075 | D 1 0.08 010 58| 93 " ; e
white, brown and grey fine ta meadiun angJlar to
subroanded guartzite and chert.
Dark yellowish brown gravelly silly shghLly clayey
SAND walh rare sofl dark yallowish browen clay lureps
WSs01 2.00 D 3 0.04 005 598 24 v 50 yelle S y e ps
Gravel is black, brown and white subangJlar te
subrodnded chert.
Stiff erangish brown slightly gravelly shightly sandy
silty CLAY with occasianal reddish yellow mottling.
wso4 120 | D 2 002 ans gg| bz RS Uis: PUESHI
Gravel s white, brovin and grey fine to mediumr
angular to sukrounded chert.,
Melhod of Preparalion: BS1377: Fart L: 2016: 8.5, BS1377: Fart 3: 1090: 5.3 Soil/Water Extract, 5.4 Groundwater
Method ot Test: BS1377: Part 3: 10990: 5.5
Type of Sample Key: U= Undisturked, B= Bulk, D= Disturbed, J= lar, W= Water, SPT=5plit Spoon 5arr ple, C= Care Cutter
Commenls: Test not UKAS acercdited
Remarks to Include: Sample disturbance, loss of roisture, variation from test pracedure, location, and origin of test spacinen within eriginal sarr ple. Oven

deying temperatare if not 105-110C.
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GEOSPHERE ENVIRONMENTAL

Photograph 1
From surface of TPQ1

Photograph 2
Foundation profile within TPO1

Photograph 3
From suiface of TPO2

Photograph 4
Foundation profile within TPO1

Garrick House, Adelphi Crescent,
llomchurch
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Phatographs of Foundatlon
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GEOSPHERE ENVIRONMENTAL

E Ecology.

Flood Risk.

Geotechnical.
E Environmental.

Knotweed.
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