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PFIZER, NEW LANE, HAVANT

NON-TECHNICAL CLIENT SUMMARY

This report provides an Outline Remedial Strategy & Implementation Plan for the Plizer Site, New
Lane, Havant, Its purpose is to [er'itln: stakcholders in the site rﬂ:tlt“l-“li'lt‘l-plnt‘nt with infermation
necessary to understand the proposed approach to the management of identificd and potential soil
contaminant conditions at the site, This document can ultimately form the basis of a report to the local
planning authority (LPA) as part of the :Iist‘harg:: of pre-commencement planning conditions r:.'g-a.n]in_g.
contaminated land. The tollowing points regarding the site are pertinent to this document:

®  The site was previously a pharmaceutical manufacturing facility, On this basis, risks were identitied
associated with human interaction with shallow soils, intrusion of soil gases into buildings and risks
to controlled waters from site-derived contamination.

® A previous Phase 1 Desk Study and Phase 2 Site Investigations have identified localised soil
contamination. and some low-level impacts to shallow gmumlwat-:r from chlorinated solvents.

®  The most recent (Jan-Mar 2021) intrusive investigation found that the shallow and deeper soils
from across the site do not pose a :«'ign.iﬁt.'nnt risk to future site users in a commercial setling,
Moreover, tahnramr}f testing of grc:-un:h\'alfr has not identified concentrations considered to pose
a risk to the groundwater body, whilst soil vapour analysis has not identified a risk associated with
intrusion of Organic vapours into future buildin g5 (or nel _._t_;hl:-uuring propertics).

*  An initial programme of ground gas monitoring has tound the site to fall inte Characteristic
situation 1, for which no ground gas protection measures would be required,

e  Due to the presence of active I]‘hiﬂ'lﬂ-ﬂ[‘i_"llﬁ{'iﬂl.‘i storage during the recent intrusive investigations,
'I:mil-ding.a were not entered. There are thus some gaps in the coverage of the investigation, which
will require investigation once access, and in some areas, demaolition has been EDmp]E‘.LE{]. This has
been termed Additional Ground Investigation. From current findings, gross contamination of soils
is not anticipated in the areas yvet to be investigated as evidence of such would be expected to have
been identified in the shallow groundwater, which it has not. However localised soil contamination
can be expected and has been evidenced in ground gas analysiz which indicates potential localised
hot spots of volatile hydrocarbons and chlorinated solvents. In light of this, a remediation plan s
required to address these hotspots along with a formalised “discovery strategy” to apply during
gruu:idwurk& to i:li:u'tifj_.r the E.:rm‘::dur:: to ensure any soil contamination is looked for, identified
and managed appropriately. Once the groundworks are complete, verification that the soils left on
site are suitable for the site use is required and this verification and its evidence is required to be
presented in report form. The plan to collect the necessary evidence for such reporting is included
in this document.

By their very nature, the above bullet points represent a simplified summary of ouwr work and must not
be relied upon to form the basis for kev decisions. A full picture is provided in the following report,
or .1|ternaliw:|}* gi_w us a call and we'll talk you l.hmugh it.
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| INTRODUCTION

This report provides an Outline Remedial Strategy & Implementation Plan tor the Plizer Site,
32 New Lane, Havant. [ts purpose is to provide stakeholders in the site redevelopment with
information necessary to understand the proposed approach to the management of identified
and potential soil contaminant conditions at the site. This document can ultimately form the
basis of a report to the local planning authority (LPA) as part of the discharge of pre-
commencement planning conditions regarding contaminated land,

A plan ahuwing the site location is Frm"idcd as Figun-: 1 and a Frn]xlsed :im’t‘]upmnnt pl:m is
included as Appendix A,

J,.' } ‘.jmgl'.ar—-

KjmFournate e | e ainm Crmemm Uajewrighil . Al raplits dvserwadl.
l : ! Lipwim v Swngrpdu ; (OOEHSA ) 15

Pigurc | - Site Location
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1.1 Objectives

The nbjm:th‘e af this Outline Remedial ﬂtratng}' & Implnmuntatim\ Plan is as follows:

a} To outline the appropriate form(s) of remediation necessary to remove potentially
unacceptable risks to receptors to ensure safe development.

1.2 Sr:upt: ol Work

To prepare an Chutline Remedial Strab:-g}' & Implementation Plan in accordance with the
prinur."[l:nlm: and requircments of the Environment J‘Lgum.‘}"s Land Contamination: Risk Management
[_'l.{::l;LM', :"[];!"D}. 1_|':t_' National PI.;:rnan Pn.l’ii.;r Framewaork arwl DEFRAs 'Contaminared Land

Staturory Guidance’, the ibﬂnwing tasks were undertaken:

1.2.1 Remedial .‘;!m!fﬂrr

*  Review of remedial objectives

. Dm’t‘lnpm&:nt of a Remedial Srratcg}'

.2 f_n:!p.rgmﬁ'nmtmn (__rilrrﬁ;: Rr;'me&rr'n.r SI‘T.:_II_‘EH_].-‘ ﬂmplrgpwnmriﬂn Plan);

® Detine the process of remediation

*  Present a Discovery Strategy to ensure that soil contamination is looked for, correctly
identified and managed appropriately during site groundworks,

®  Present a Verification Plan to determine how remediation has I}L'rfurml:d in relation
to strategy.

1.3 Limitations and Constraints

The purpose of this report is to present an Outline Remedial Strategy & Implementation Plan
for the site in terms of risks from contaminated land. When examining the data collected from
the investigations made during the assessment, Environmental Protection Strategies Lid (EPS)
makes the following statements:

A Remedial Strategy has been presented based on the findings of an investigation carried out
b:.' EPS as well as information pnwitltd by third partics, the Ta]idil}' :JJman_\' data others may have
suplﬂied, and which are included in the report, have been assessed as far as pnﬁﬂihln h}' EPS,
however, EPS cannot guarantee the x‘alidit}' of these data.

This Remedial Strategy is based on a former intrusive investigation by EPS, included in
Appendix F. No investigation method is capable of completely identitving all ground conditions
that might be present in the soil or groundwater under a site. The locations of these excavations
and sampling points are comsidered to be representative of the condition of the whole site
subsurface however, ground conditions are naturally variable and it may be possible that the
conditions encountered may differ to those found during the investigation,

This report does not include spcciﬁc SUTVEY for the presence ol either Potential Asbestos
Containing Material or Japanese Knotweed at the subject site.
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2.1

BACKGROUND & PREVIOUS REPORTS

This section provides a background and context to the site, as well as a review of the previous
work undertaken.

Previous Reports

The site has been subject to previous Phase [ and Phase Il Geo-Environmental Assessments by
EPS, it is recommended the reader reviews the following reports:

o UK20.5052 Phase | Environmental Assessment: Pfizer, 32 New Lane, Havamt, PO9 ING
(January 2021)

o K20 5052C Phase Il Geo-Envirenmental Assessment: .[’ﬁxz:r. 32 New Lane, Havant, PO9 2NG
(March 2021)

The previous Phase | Desk Study identitied the site to comprise a pharmaceutical distribution
centre, formerly used for manulacturing, On this basis, risks were identilied associated with
human interaction with shallow seils, intrusion of soil gascs into huilr]in_gs and risks to
controlled waters from site-derived contamination. The Phase I Geo-Environmental
Assessment is included in Appendix F,

2.2 Hegulatur}f Feedback

Fﬁrl!nwing the first issue of this report, Havant Bumugh Council's Environmental Health
Officer (EHO) Mr Jonathan Driver provided a consultation response to planning application
APP/21/00200 regarding the Phase I Environmental Assessment originally submitted. The
response, cated 27" Aprﬂ 2021, iz included in Appendix G.

In summary, the Council confirmed that the contamination assessment was accepted (i.e., the
Phase [ report). Other pertinent points included in the EHO response are summarised below
along with detail on how EPS has taken account of them when undertaking the proposed
remediation ﬁﬁ‘ﬂtfg}’:

®  The EHO highlighted a need to amend the suite of conditions proposed by the
Environment ;"'l.gi: ney in arder to hring risks to human health into scope, and to ensure
that the applicant is not unduly constrained by a strict interpretation of the provisions
of the Grampian condition (EA’s first proposed condition). This relates to the wording
of the condition in relation to commencement, where the Council support a Hexible
approach as this is often an issue when undertaking contamination investigations on
site's requiring clearance. EPS and the applicant welcome the Council's pragmatism
in this regard.

® The broad conclusions of the Phase [ report were accepted. However, the Council
highlighted that off-site migration of contaminants to ‘contamination sensitive” human
receptors that are external to the development red-line area may also represent a
significant risk driver. This is a similar point to that raised in the original pre-
application response (4" August 2020, included as Appendix B of the Phase [ report)
and EPS therefore included these receptors in the Conceptual Site Model presented
in the Phase Il report.
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The EHO response (April 2021) highlighted the Section in Paragraph 7.3 of the Phase
I report which suggested that sufficient information is available to ‘outline” a
‘remediation strategy’. The response stated they ‘would chal]cngf: the ‘face value’
interpretation of this statement, at least in the absence of a comprehensive synopsis of
available results to present a comprehensive conceptual site model which accounts for
the result of investigations which had not to date been reported to the Council’, EPS
consider this a reasonable point, and that statement was made largul}f tos hulp mform
the client. This Outline Remedial Strategy takes into account the existing Phase 1
report and makes allowance for the findings of the additional investigation which will
be required in due course. As stated in the Phase Il report (Sections 6.5 & 6.6) The
contaminant linkages presented in the Conceptual Site Model require the dataset for
the whole site prior to re-evaluation. Once the Conceptual Site Model is finalised,
remedial requirements can be appraised and presented in a (final) strategy for review
by regulators and the client, Therefore it appears that both EPS and the Council are
in agreement and this point made by the EHO is again reasonable.

The final two bullet points in the EHO response highlight the relevant gaps in the data
(at that time) and the ongoing site investigation. The Phase Il report should therefore
address these points {subject to the necessary additional investigation). The response
also highlights the possible application of statistical assessment and identification of
discrete contamination sources / l.‘{ll'ltﬂt'l:'l.'iI'I..;'l.ﬁl_l't'l.-'ij'l'il}i]{'!{'{]: arcas. The Phase 1T report,
and this Outline Remedial Strategy, identity specilic areas of concern and contaminant
sources which is considered a robust and defensible approach, However, as stated in
the Phase Il report (Section 3.1) Due to the absence of a formal sampling pattern, the use of
a three dimensional dataser (i.e. samples at varying depths) and targeted nature of the
investigation taking into account the PAOG, it is unlikely that any statistical analysis can be
applied to the soil dataset in accerdance with CL:AIRE s 2020 guidance. To generate two-
tier confidence intervals representative of a dataset in accordance with this guiclanc‘r:,
it would not have been possible to target the sampling or vary the depths at which the
samples were taken without compromising the statistical assessment. EPS have
followed best practice guidance as set-out in the EAs U\'Erarching. Land Contamination:
Risk Management gui:lancr:: lor scenarios such as this, where there is considerable data
already provided from previous surveys, those recently undertaken and additional
surveys to be carried out in due course once the buildings are demolished.

EPS will align the additional investigation to the current statistical guidance wherever
possible though (in terms of approach to sampling locations, using sampling patterns,
consistent depths and sample quantities) although strict application of the guidance is
still unlikely to be fully possible, EPS will collaboratively work with the Council’s on

the apphcaliuh of statistics to this dataset once it is finalised.

2.3 ldentfied Potential Contaminant Conditions

The EPS intrusive investigation comprised the -rlri]iin_g of 22 boreholes and 12 trial pits across

the site in January and February 2021, with ground conditions found to comprise a moderate

t].'.li['kl'l Lo b uf F.I'.IE.'L{L‘ _‘L_:I'UUI'.I‘-'I: Oy rl}'ing SUCCessive |a}r=:r:~' uf L'L‘rhi..‘Ei"u'L‘- HI'I.‘.I g]'f-ll'l:'l.ll.a:l' River Terrace

Dieposits. Below this lay London Clay, which comprised of a soft initial layer of silt overlying
sttt grey r.]a:.f.
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Laboratory analysis of shallow and deeper soils from across the site has not currently identified
contamination capable of posing a significant risk to future site users in a commercial setting,
Moreover, laht:rraturf testing of g‘ruundwatmr has not identitied concentrations considered to
pose a risk to the g‘q:mndwntﬂr hm’l}r, whilst sail vapour a.nalfsis has not identified a risk
associated with intrusion of organic vapours into future buildings (or neighbouring properties).

An initial programme of ground gas monitoring has found the site to fall into Characteristic
Situation 1, for which no ground gas protection measures would be required,

Although significant risks have not been identified by the previous work and the site as a whole
does not appear to be hcat‘il:,' contaminated, additional Ground Im;nst.igatiun ot currently
inaccessible areas of the site are pianncfd prior to demaolition of the existing huilc]ings, some of
which are potential contaminant source areas. Once these works are carried out, a refined
Conceptual Site Model will be included in the finalised Remedial Strategy.

A i:lan of the site with l:uilrling names is shown in Figurr: ¥

Figure 2 = A plan of the site with building names

The Areas Of Potential Concern (AOPC) for targeting this Remedial Strategy have been based

on two lines of evidence:

* The locations occupied by potentially contaminating activities as shown in Figl:m: 3
below,
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®  The plots of soil gas vapour for VOCs inc'iuding the Fnterll_inl contaminants toluene
and PCE shown in Figure 4,

o

Figure 3 - Site Plan showing the location of petentially contaminating land uses (blue arrow
signifies interpreted groundwater flow direction)

These land uses are such that we consider the areas t.’nu}' r}cﬂupiml as AOPCs, Tl.w.-jr- are as
follows:

®  Toluene and Fuel Storage Arca
®  Fine Chemical Mixin ¢ Unit
o  Waste Sturagc' Area

e Bulk l.iqui{'E:-; Storage

The second data set used to identity AOPCs are the soil vapour results reported in the EPS
Ground Investigation Report (LIK20.5052C, included in Appendix F). The nature of soil
vapour is such that it can indicate a presence of volatile contaminants either in soil or shallow
groundwater in the vicinity, Such indications are useful as a single sample point can give a
quatitaﬁw: assessment of a fargt‘r area than a singlc* scil sampting Fﬂ-il‘lt. However, such
interpretation needs to be done with caution, because an absence of soil vapour detections
does not necessarily mean absence of contamination in the vicinity as seil vapour dispersion in
the subsurface is highl}' dependent on many site-specilic factors im‘luding soil types,
sh‘atigra:.}h}', gn:run-:l surface coverings among others. The fulinwing two Figures show
interpreted soil vapour concentrations:
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Figure 4 — 50il Gas YOU Analytical Results

The AOPCs from the soil gas review are as lollows:
¢  Toluene and Fuel Storage Arca
¢ Fine Chemical Mixing Unit
*  Bulk Liquids Storage
e  Parts of Building N and P footprints

The ﬁ:mtprints of the combined AOPCs are shown in Figure 5 below.
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Figure 5 - Location of AOPCs
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3 OUTLINE REMEDIAL STRATEGY

In accordance with the Environment Agency’s Land Contamination: Risk Management, there
are three stages to managing contaminated land (Risk Assessment/Remedial Options
Appraisal (Inc. Remedial Strategy)/Remediation and Verification),

The tollowing Outline Remedial Strategy will be revised ihl]nwing completion of the
additional Ground Investigation. The currently plausible identified contaminant linkages
are limited in both the risks ]:H;rs{;d and extent, so a formal Remedial Options Apprai.-;a] has
not been carried out. If more substantial contamination is encountered :luring the
additional investigation, it may be necessary to revisit the remedial options alnprai:-:al in the
final strategy.

EPS considers the following outline objectives 1o be appropriate for the remedial work at
this site, All of these measures can be refined once further site data becomes available. This
section represents the Remedial Strategy for the site.

Contaminant

I.inkage Mlhgatmn Measures

EPS has undertaken a generic quantitative risk assessment for commercial enduse
of the site. The generic screening values can be applied to the site as re-use
criteria to-address the put‘::ntial |inl<.agc.=i of soil that could come into contact with
site users. This includes future workers excavating for utilit:_r' or drainage. These
screening values (and their basis) was prc:n::nte:l in the Phase II report and
included in Appendix D. Where applicable (i.e. when using LQM™s  54ULs

Exposure to
"Suitable For Use Levels tor Human Health Risk Assessment'), criteria derived

Contaminated
Shallow Soils using standard sanrl}' loam soil with 1% SOM have been a:in}:-lrci_ If ﬁigniﬁmm

arcas ol soil contamination are identified (which is not 1:1[.1*:1'11'13] it may be
appropriate to carry out a targttﬂd quantitative risk assessment and generate Nite
Specitic Target Levels (S5TLs). No soils containing free-phase product (i.e. Non-
Aqueous Phase Liquid) will be permitted for re-use on-site, and some of the
commercial generic screening values referred to in the Phase 2 report are in
excess of saturation limits.

The intrusive investigation undertaken at the site identified a localised area of
Expasure to Phthalates (BHO3), It is recommended that this material is defined once surface
contaminated coverings have been removed to assess if it is part of a wider area of
soil around contamination with other contaminants associated with the former
BHO3 manulacturing area. Once a comprehensive dataset is available, the risk can be
reviewed with the development of SSTL if necessary.

No asbestos has been detected in any soil sample from the recent investigations,
fibalttan of Continued watching by applying the Discovery Strategy is required to confirm
Kbt this absence clun'ng gmumlwnrks. It discovered, all Asbestos Cuntaining
Materials {ACMs) should be disposed of in accordance with the Control of
Asbestos Regulations 2012
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Contaminant

; Mitigation Measures
Llnk.lge g

Currently there is not a need for this identified, however this situation should be

Ingress / reviewed after the Additional Ground Investigation has been completed. 10

Dittusion required, aluminium barrier pipework meeting Water Industry Standard 4-32-
through 19 and associated fittings should be used subject to agreement with the local
Permeable water company. If other pipework is preferable, more detailed testing may be

Potable Water required in accordance with UK Water [Industry Research BReport
Supply Pipes 10/WM/03/21 - "Guidance For The Selection Of Water Supply Pipes To Be
Used In Brownfield Sites" (2010). |
The results ul"iﬁ'wstigatinn did not indicate that vapour membrane is required as
a remedial measure. Based on the information collected to date there is no risk
from carbon dioxide, methane or from the volatile soil or groundwater
contaminant values detected, Soil data collected from the Additional Ground
Investigation will also be assessed to confirm there is no risk. In addition, GAC
values for soil will also be derived to be used as 54Uls to address any potential
Migration of human health vapour linkage. These values will be used in the Discovery

{.}lrgamc""l-apnur Stratt‘g}' and will be used to assess soils left on site and reported in the

to Indoor Air Verification Report.

As an additional precaution a gas membrane could be included in the huilding
design. Any gi:mnuml':rram: must be installed in accordance with manufacturer’s
instructions by suitably qualified and experienced personnel and the installation
must be verilied h].' a lhiﬁ]-[!ﬂ.!’l}' with integrity testing,, in accordance with CIRIA
735 ‘Good practice on the testing and verification of protection systems for
buildings against hazardous ground gases.

All construction workers operating at the site should be advised of the p::tr.*ntia]

Soil 1 sl i y . = ;
So ngﬂﬂ on/ tor contact with made gmuml in the subsurface at the site. ﬁppr:hpﬂalt‘ health

Inhalation and salety precautions should also be adopted during any excavation works to
{construction avoid exposure to contaminated soils. Reference should be made to relevant
workers) health & satety guidance including the following CIRIA document: R132 Guide

to Safe "l-"h"nrking on Contaminated Sites.

10



Outline Remedial Elraltg:r' & Impltmtntnt.iun Plan
Plizer, Havant

EPS Ref: UK20.5052D

4.1

4.1.1

4.1.2

4.1.3

STAGE 3: REMEDIATION & VERIFICATION

Implementation of Remedial Strategy (Verification Plan)
To document the measures outlined in Section 3 the Fn!lmving details must be pr:-.s-.*.ntmi
within a Verification Report for submission to Havant Bumugh Council on mvmpla:-.riun of

the works to fully discharge likely planning condition(s) regarding contaminated land.
!':'-pm:iﬁcnl]:,', the final document must contain the Fﬁ]inwing details;
Fscovery Str

The Discovery Strategy shall apply during all excavations of soil at the site. Its purpose is
to id::ntif}' pntent’ta] soil contamination as it is :-.:'«me-ml such that it can be comtained,
exposure of people or the environment prevented, and correct characterisation
undertaken so that it can then be mamgm] appropri al::fljr', cither as suitable material tor re-
use on site or for correct disposal or treatment. The Discovery Strategy is summarised in
the flow chart presented in Appendix C. The Discovery Strategy requires the advice of an
expert overwatch of soil excavations at the site.  This is provided by a suitably qualified
environmental consultant or contractor attending site either full time or as appropriate to

I."I.J.'H.‘i'\l‘ Hﬂi]i."i IL"H'.PUHL'{]. ‘-'hl]'il'.lg_ l].'IL' EIau HFI\H'LITLZE.

Delineation gf'Knmr:r] and Potential Contamination around BHO3 and AOPC 1

®  Shallow made ground material (up to 2m) around BHO3 should be delineated with
trial pits, and also extending across AOPC 1. Suflicient soil sampling is to be
undertaken to delineate possible contaminant hot spots,

e  Once delineated, soils above Soil Re-use Levels are to be excavated and disposed

of.

. Phutngr&phir evidence :-:huwing the removal of soils around BHO3 and AOPC 1
should be taken.

e Validation r:;unpling u:nnﬁn‘ning effective removal of phthalatu contamination [rom
around BHO3 and AOPC 1 should be completed.

D-E.':.iﬁi‘ﬂ“ﬂ]‘l' Il.l‘lr-.\]:t?l:.'n' n .-'IHPE._ .2 -I:I'!'.Id .'H.].P{.- j f.HEEIhE'i' H-'rlh D].'n'-l'.'-l'.lP'E'l:_L-' Sl'ﬂ:'ﬂfm'

®  Any clearly visually impacted soils, (displaying dark staining and odour) present
within the excavations should be removed and sent to a quarantine area pl:nding
characterisation through laboratory analysis.  Visually impacted soils should be
excavated until un-impacted material is encountered with on-site field screening
procedures. These will include visual and olfactory screening as well as discrete soil
sample testing using a p-hutu-iunis.ntiun detector { PIL) calibrated to a standard gas,
which will be subsequently verified through soil sampling of the sides and bases of
cach excavation (EPS method statements will be made available upon request for
PIDY testing). Anticipated sampling would comprise up to 5 No samples for TPH,
SVOC, total and free r}'ani{]c and BTEX alm]}'r-:-i:i from the excavation,

* Any impacti:d excavated soils, that have been moved to the quarantine area, that
prove to exceed the re-use criteria, should be removed off-site for -rlispnsal at a
suitably licensed facility or treated such that the contaminant levels are reduced
cufliciently.

11



Outline Remedial Elraltg:r' & Impltmtnmtiun Plan
Plizer, Havant

EPS Ref: UK20.5052D

e Il excavated soil volumes associated with the approach outlined above are likely 1o
reach levels where the remedial approach could become unsustainable, then further
assessment will be made and an appropriate way forward developed ﬂlrnugh
consultation with the project team and relevant regulators, Reference will be made
to sustainable remediation guidance prepared by the Sustainable Remediation
Forum UK. {SURF UK)

4.1.4 Contammnant Permeation through Drinking Water Supply

The requirement for water supply pipework with a barrier will be assessed after the
Additional Ground Investigation has been completed. If it was required, the fﬂ]]uwing
evidence would be incorporated in the Verification Report.

®  Delivery notes, confirming supply of aluminium pipework for drinking water
supply in the western part of the site.

] Phnmgraphic evidence sh-::—wing their installation,

4. 1.5 Soil Gas Protection

There is no requirement identitied for s0il gas protection measures, however it such
measures were to be incorporated as a precaution, the following information would be
r-r:quin'd in the Verification Report,

®  Details of soil gas membrane installation, im'luding third party Veritication Report
documenting the installation, with product specification sheets and independent
integrity testing of the membrane conducted in accordance with CIRIA C735. The
geomembrane must be resistant to both ground gases and VOCs. A suitable
product sheet will be included in the final Remedial Strategy,

4.1.6 Waste Management

There E'{}lluwing waste records and management prm'cdun:s must be recorded within the
Verification Rnpnrt_

o  Waste transter documentation, induding for soils and ACMs must be retained h}?
the applicant (or waste producer). All ACMs must be handled and disposed of in
accordance with the Control of Asbestos Regulations 2012, 1f this process is mis-
managed it may result in the deposition of loose ACM fragments across the site,
which will render soils unsuitable for retention on site and potentially cause
significantly higher waste disposal costs,

4.1.7 Maerigls Management Flanning

If any excavated soils are to be re-incorporated into the site during the aroundworks
l:hmugh cut and fill operations, or where unsuitable soils are treated on site and then re-
used alter treatment and verification to fill voids, then a Materials Management plan
(MMP) will be required. A MMP provides a route to re-use soils on site and avoids the
initially excavated soils being classified as waste. The protocol for materials management
planning falls under the Environment Agency’s Delinition of Waste: Code of Practice
(DeW:CoP) administered by CL:AIRE. A MMP must be produced and approved by a
(Qualified Person prior to groundworks commencing. On completion, the evidence of
compliance with the DoW:CoP requirements must be included within the site Verification
Report.
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4.2 Additional Requireme nts

4.2.1

4.2.3

fmpnrre:f r::*_;:.-:nif

It is expected that some soils are likely to be imported onto the site to form a growing
medium, These soils won't comprise a formal remedial measure as no significant
contamination requiring remediation was found. However, in order to ensure that the soils
brought onto the site are suitable tor use it is recommended that they are obtained from a
known and reliable source and supplied with appropriate and relevant quality certification.
To manage the suitability of the material it is recommended that EPS’ top soil checklist is
used as a method of verification, The top soil checklist is included within Appendix C,

Groundwater _-1“.'::114'1‘1.11':;]5

To date groundwater beneath the site has been largely found free of significant
contamination. However, it is considered good practice to complete a groundwater
monitoring round of selected wells during and after the groundwaorks at the site to contirm
the works have not had a detrimental effect on groundwater conditions and to thus close

it any future concerns of grmmr]w.atcr contamination from the site,

Suitable wells can be selected in Li g_ht of the ﬁndin_gs of the Additional Ground ]m‘esﬁgnticm
across the identified AQPCs, It is anli{:ipamd that this gruunrlwaler monitoring and

sam]ﬂing programime would include 4 wells, one of which would be BHO3.

It is recommended that the groundwater monitoring programme will include monitoring
and sampling visits at approximately 12 weekly intervals, aimed to cover the period of
ground works, and then finally at 12 weeks after the groundworks are completed.

It is recommend that a :éul'lahlj.' quahﬁ::-:l environmental consultant is tngagm] to operate
the Discovery Strategy durin_g the site gmumlwnrks as outlined above to provide expert
overwatch and to ensure that appropriate actions are taken, A method statement for action
to be taken in the event of 1|i.*s'1:'r:r'|.'f:ring UI'JI:.'RPEL'-U_‘i{ contamination is included with this
document as r’ll]:rpemlix E. If the contamination relates to asbestos, reference should also
be made to a Working Method which the environmental consultant must provide to

support sjlc-:cptriﬁc health & Eil.rf'l}’ risk assessments and method statements.
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Discovery Strategy Schematic Flowchart Demonstrating Material Management (V2)
Process for Managing Soil Chemical Contamination — Pfizer Site, 32 New Lane, Havant
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Pre-Verification Cover E}rstem Checklist

Yes?

Soil
Source

Soil
Quality

The soil must not be a waste. Please confirm that the soil is not a waste and has
never been deemed as such in the past.

Has the source of the soil been provided?

Have all the :Ic-l;'vur_'r}' notes cunﬁrnr’:ng the source, volume and type of soil
'E.'-tct._*.n prm‘id{:fl tor all that is Lo be used?

The soils are free of invasive plant species such as Japanese Knotweed, and
have not been sourced from an attected area?

Do the soils look clean and of a high qua.lit}f? l.e. the soil must not have an
odour or contain any visual evidence of contamination, including oils,
asbestos, plass, plastic, rubble, metal, ash, tarmac/bitumen?

Testing to 'BS 3882:2015 Specification for topsoil and requirements for use’ is
preterable but gcnr:rntl}' not essential for public health n.‘gu]atitm, provided
yOu can confirm the soils l:::mpl}r with the above points, are suitable for their
intended purpose and will ]_]mviri{' an adequate growing medium?

Has the soil been chemically tested prior to it afﬁving at site?

Any soil test results presented to EPS by a third party must be current and
clearly relate to the soil used, i.e. the testing must generally be dated within &
weeks of delivery. The quantity of testing will be dependent on how much
confidence is generated in the quality of the material, as well any specitic local
regulatory requirements, If the soil is clean soil from an established source
such as British Sugar, the testing they provide at source may be sufficient
alone.

For other soils, EPS can advise on the likely testing frequencies but as a rule of
ll'ltirn!:!1 antiripal::‘ at least one Hamplt: prer p]ut. The lt::sting would Ll.riuau}'
comprise the {"Dllu-wing: Heavy Metals, Polv Aromatic Hyvdrocarbons,
Asbestos and Total Petroleum Hydrocarbons at an aceredited lab,

If adequate testing has not been completed, then EPS will need to test it from
stnckpilc-:-'. prior to installation.

Cover
Thickness

Are all excavations ready which will allow the necessary thickness of cover
soils to be installed?

If yes, can you provide waste transfer documentation for any excavated soils?
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Prnpﬂsed Soil Suitable for Use Levels



EPS Generic Quantitative Risk Assessment

Generic Screening Criteria (C45Ls) - All Land Uses

Soil Targets
Residential Public Open Spaces
Contaminant Allotments Cammercial

With Home Grown Preduce | Withoul Home Grown Produce Residantial Parks
Unit mg/kg
Arsenic ar 41 48 B0 74 168
Benzene 01.a7 3.3 .14 05 140 230
Banrolajpyrana 5 ] 5.7 Fi] 10 21
Cadmium 26 1449 4.9 410 220 aa0
Chramium (1) 21 21 170 44 23 F50
Lexad 200 30 an 2330 BA0 1300

Noles:

Targets for Human Health have been taken from the publicly avallable Category 4 Screening Levels {C450s) for assessment of land affected by contamination issued by DEFRA In December 2013,

Within the madeliing for C45Ls. a Soil Organic Matter content of 6% has bean used. Raferancs lo sile-specific data should be made where pessible. EPS have carried oul a sensitvily analysis in-hause and
the contaminant benzene is the current C430 most susceptable to changes in 30M and therefore any risk assessment for this compound must account for this aspect



EPS Generic Quantitative Risk Assessment - Commercial Landuse

&

Soil Targets Groundwater Targets

i Controlled Waters Controlled Waters
i e LGWRP__ | HGWRP LGWRP | HGWRP
Unit ma'kg ugll
Arsanic See C45L0 n'c n'c &0 10
Zadmium See C43L e n'c 5 5
Chromium Il BEO0 n'c ni'g 250 50
—hramium VI Sen C4SL e n'c e e
Copper GEO00 n'c n'c a8 28
Mercury (elemantal) 58 e e 1 1
Mickel 2ED n/'c n'e 200 50
Lead Sen C45L e e 250 10
Selenium 12000 nic nic 10 10
Zine 730000 n'c n'c S00 S00
Benzene See C45L 0.252 0.008 30 i
Toluene SE000* (BG9) 14T AT &l &0
Ethyibenzene S700° (518) 15.0 10.0 300 200
Xylena (Para) 5300 (576) 0,885 0.885 a0 30
MTBE# 00 138 0.0278 [ 15
Banza{a)Pyrana sep C45L 10 1,44 Q.7 0.1
Maphthalene 190 (76.4) 0.934 0.02 10 0.1
Dibenz{ah)janthracens 35 nic nic nic nic
Aliphatic C5-C8 3200 (304) 5.27 1.05 &0 10
Aliphatic C6-C8 7a00"" (144] 23.2 4 64 50 10
Aliphatic CB-C10 2000 (78) 175 35.1 50 10
Aliphatic C10-C12 700" (48) 1380 276 50 10
Aliphatic C12-C16 5000024} 27500 5440 &0 10
Aliphatic C16-C35 1@00000 3 46E+0G G.91E+05 &0 10
Aromalic GE-C10 35007613} B.74 1.75 &0 10
Arpomatic C10-C1.2 16000 (364) 13.8 276 &0 10
Aromatic C12-C16 36000 (169) 27.5 5.6 50 10
Aromatic C16-021 28000 BE. o 17.4 a0 10
Aromatic C21-C35 28000 GO0 138 50 10

Motes:

LGWRP - Low Growndwater Resource Pataniial
" & S4UL axcasda vapour saturation i (in brackets)

Soil Targets

Targels for Human Health have Deen taken from S90S 'Swiable For Use Levels far Hurman Healtth Riek Asssssment’ — LOM and CIEH (2074} demteed using standand
sandy lcarm saf wih 1% SOM, excepl () = EICAGSTLARE GAC Soll Ganeic Assessment Crteria' {2070y . For siles where ground cardilions differ slgrifasamily trom

HEwHP - High Groundwater Resource Poter at

" e SR exceads solubily sabiration imil {in brackets)

sandy lam of gile-gpeciic 508 and pH are available, fe generic aman haalth taegals may be revised,

Targels for Comrofled waters bave been defived using EA Remedial Targels Waorkshest (v3,1) - using standard Sardy Loam ground congitions as described in Scienice
Report SCOSI021/5RE, assuming m degradation far a 10m complance detance with ciiferla of EQE o UKDW S Tor LEWRP and HEWRP respeciively [Ses noles for GYY

targets),

Groundwaler Targets

For LGWRP, targels have been taken as Frashwater EQS whare aeailable. For Ethyitereens aod BaP the WHO Heaallh it as been used and tor MTBE and indivicdual

TPFH fractions a 5 times mullipher of taste thresthold and UKDW'S has been teien repaciivedsy.

For HGaRP, largets have baen faken as UKD S whare available, with the exceplion of Copper and Zinc whare the EQS is lower {han the DWS ard therefore the ECS has
berEn used a5 the groundwaler larged. Fod Ethlylbersens the upper WHO ATD imil has been used. Far Toluene and dens, e WHO ATO bmd is higher ihan the EQS and

50 e lower value hias been taken, Far WTBE e lasle threshold fas bean taken.

‘Work camied oul to calculale soreaning critera for cortamnantion m groundwaler wilh respact of nsks io Humen Haakh has genarsily found that critana fer excead {by al

laast ¥ orders of magniluda) those sted for the protaction of sither LGWRP and HGwRP receptors. On this basis, tha above groundwader oritesa are afso considerad

profective of human haakth and furber evalimtion of these rsks should be considored alongside any detelled guanbtatrer sk asscssments carmicd oul for groundwater on a

sila specilic basis,
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METHOD STATEMENT

ACTIONS TO BE TAKEN IN THE EVENT OF DISCOVERING UNEXPECTED
CONTAMINATION DURING INTRUSIVE GROUNDWORKS

If at any point during intrusive groundworks at a site, evidence of unforeseen comtamination is

encountered in the form of signiﬂuant noxious odours, discolouration, or instability within seils or

sheen/ discolouration in groundwater, the following actions will be taken:
b

Intrusive works in the immediate area of the impacted ground will be suspended and the
continuation of work in other areas of the site will be considered within the context of the site
specific health & safety plan,

Environmental Protection Strategies Ltd (EPS) will be contacted and appraised of the situation so
that arr:nngt:mi_'nts can be made to characterise the Ernpal;:t and determine what action may be
necessary in addition to the scheduled site works. Where possible / health & safety plan permits,
digital photographs of the impacted ground will be taken and emailed to EPS at the address below
to assist in the initial assessment

It may well be necessary for EPS to attend site to undertake visual inspection and obtain samples
for field and /or laboratory analysis, although the actions taken will be dependent on the nature of
what is encountered

In cases where EPS consider the unforescen contamination likely to pose a significant risk of
significant harm to adjacent site users or local environmental receptors, the local authority and the
Environment Agency will be informed of the situation and the actions being taken

Cince appropriate action has been agreed and undertaken, a written summary will be produced by
EPS for submission to the Local Authority, (and where relevant, the Environment Agency) in
accordance with plﬂnning requirements. The submission will include details of work undertaken,
analytical results of investigative and validation samples obtained and conclusions and
recommendations for any further actions considered necessary

Where regulatory bodies have been involved, site works should only recommence ﬁ:llmrlng their
agreement and in all cases should only recommence when the site manager considers it sale to do
so within the context of the site specific health & safety plan,

EPS Contact Details:

Marcus Bell Aszociate Director Tel: 0787 206 99749
Will Evans Dlirectar Tel: 0781 253 9655
Steve Bullock Diirector Tel: 0786 694 9221

Emnail: info(@ epstrategies.co.uk (Automatically forwarded to the above and office-based personnel)
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PFLZER, 32 NEW LANE, HAVANT

NON-TECHNICAL CLIENT SUMMARY

This report presents the findings of a Phase Il Intrusive Investigation undertaken to determine ground
conditions, establish if there are any environmental risks associated with the site and its development
and provide a geotechnical appraisal. Pertinent findings and conclusions may be summarised as
follows:

The previous Phase | Desk Study identified the site to comprise a pharmaceutical distribution
centre, formerly used as for manufacturing. On this basis, risks were identified associated with
hunman interaction with shallow soils, intrusion of soil gases into buildings and risks to controlled
waters from site-derived contamination.

This intrusive investigation comprised the drilling of 22 boreholes and 12 trial pits across the site,
with groond conditions found to comprise a moderate thickness of made ground overlyving
successive layers of cohesive and granular River Terrace Deposits. Below this lay London Clay,
which comprised of a soft mitial laver of silt overlving stiff, grey clay.

Laboratory analysis of shallow and deeper soils from across the site has not currently identified
contamination capable of posing a significant risk to future site users in a commercial setting,
Moreover, laboratory testing of groundwater has not identified concentrations considered to
pose a risk to the groundwater body, whilst soil vapour analysis has not identified a risk
associated with intrusion of organic vapours into future buildings (or neighbouring properties).
An initial programme of ground gas monitoring has found the site to fall into Characteristic
Situation 1, for which no ground gas protection measures would be required.

Although significant risks have not been identified by this work and the site as a whole does not
appear to be heavily contaminated, further investigation of currently inaccessible areas of the site
are planned subsequent to demolition of the exmisting buildings, some of which are key
contaminant source areas, Once these works are carried out, a final Conceptual Site Model and if
necessary, Remedial Strategy will be prepared to safely redevelop the site.

ENGINEERING SUMMARY

The ground condition may be suitable for the use of conventional spread foundations with a
bearing capacity of between 95kN/ m’ and 125kN/ m’ depending on depth and nature, although if
structural loads exceed these capacities, then a deep foundation solution, such as piles may need
to be considered,

Suspended ground floor construction or an appropriately re-engineered fill beneath ground
bearing floor slabs 1s recommended.

Soakaway testing has identified the shallow ground conditions to be variable in permeability,
although testing in the granular superficial deposits found high infiltration rates that may be
suitable for mbltration dramage. However, due to the generally shallow groundwater found
across the site, further targeted testing is recommended to identify an appropriate location and
depth.

A design sulphate class of DS-1 is considered suitable for concrete in direct contact with Made
Cround and the superficial River Terrace Deposits at the site, with an aggressive chemical
environment for concrete (ACEC) ot AC-1, However, the underlving London Clay should be
classified as DS3 (AC-3).

The above points represent a simplified summary of the findings of this assessment and must not form
the basis for key decisions for the proposed development. A thorough review of the details is
contained within the following report, or alternatively get in touch and we’ll talk you through it.
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Phase 11 Geo-Environmental Asscssmenit —

Cambridge CB23 6IN

o Pfizer, 32 New Lune, Havant
Client; ATG Services (England) Ltd
Date: 24" March 2021
B Caxton House T: 01954 710666
EPS Contact Details: Eﬂrﬂi@ﬁl E ?;;E:;ﬂﬂf;gﬂ.m uk

W www epstrateges.co.uk

Status: Issue 1 0
Author: Reviewed: Authorised:
iEr 4
L&) ﬁ i rl |
\5s by B SEUL
Michael Judson Marcus Bell Seve Bullock
Sentor Consultant Assoctate Director Dhrector

This report has been prepared for the client(s) listed on the report title page. EPS accepts no Liabality or responsibility for use
of; or reliance upon, this report and / or the mformation contaned within it by third parties.

If third partics have been contracted / consulted during compilation of this report, the validity of any data they may have
supplied, and which are included in the report, have boen assessed as far as possible by EPS however, EPS cannot guarantee
the vahdity of these data,

No part of this report, or references to it, may be included in published documents of any kind without approval from EPS,
This report and ils contents, together with any supporting correspondence or other documentation, remain the property of
Ervironmental Protection Strategies Lid until pad for m full.

Where ground investigations have been conducted, these have been limited 1o the level of detail required for the site in order
to achieve the objectives of the investigation.

The report has been written, reviewed and authorised by the persons listed above, It has also undergone EPS' quality
management mspection.  Should you require any further assistance regarding the mformation provided within the report,
please do not besitate to contact us.

The National Planning Policy Framework 2019 requires a competent person to prepare site investigation information, which
I8 defined as a person with a recogrised relevant qualification, sufficient experience in dealing with the tvpe(s) of pollution or
land instability, and membership of a relevant professional orgamisation. EPS considers that it fulhls these eritena and would
welcome any request for staff CVs or case studies to demonstrate it.

As stated within DEFRA's Contaminated Land Statutory Guidance (2012), with any complex risk assessment it is possible
that different sutably qualified people may reach shightly different conclusions when mterpretmg the same mformation, EPS
recognises this and considers the conclusions presented within this report to be robust and appropriate but mput from the
Local Authority and their judgement in line with this guidance would sl be welcomed.
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1

1.1

INTRODUCTION

In January 2021, Environmental Protection Strategies Ltd (EPS) was commissioned by ATG
Services (England) Lid to complete a Phase IT Geo-Environmental Assessment Report at Plizer, 32
New Lane, Havant PO9 2NG (‘the site”); see Figure 1. Selected site photographs are included as
Appendix A and a Detailed Site Layout is included in Appendix B

The work was commissioned in order to partially fulfil pre-commencement requirements relating
to contaminated land for the demolition of the existing buildings and construction of a new
commercial warehouse building (Havant Borough Council ref APP/ 21/ 00200). A proposed
development plan is included as Appendix C.

An initial desk-based report, reference Phase T Bnvironmental Assessment — 32 New Lane, Havant (Tsue
4) — January 2021 (Reference: UK20.5052), was previously undertaken for the site by EPS in
January 2021 (Issue 4), a summary of which is provided in Section 2. It is recommended that the
previous report is reviewed before the reader examines the content of this document,

This current report presents the findings, conclusions, and recommendations of the Phase I
Intrusive Investigation undertaken as instructed.

This report has been prepared and checked for quality under the National Quality Mark Scheme
for Land Contamination Management (NQMS). This is a scheme developed by the National
Brownfield Forum to provide visible identification of documents that have been checked for

quality by a Suitably Qualified and experienced Person (SQP).  The NQMS declaration is included
as Appendix D

Objectives
The objectives of this investigation were as follows:

a) Investigate potential contaminant linkages identified in the Conceptual Site Model (CSM) by
means o mvestigating shallow soils, groundwater and soil gases,

b) Determine the potential risks posed by the site and make recommendations for further work
that may be required, to ensure safe development in accordance with the Environment
Agency's Land Contamination: Risk Management guidance (LC:RM, 2020) and the National
Planning Policy Framework,

¢) Collect information on ground conditions and strength in order to make appropriate
recommendations for geotechnical design.

d) Undertake soakaway testing m order to assess the mfiltration characteristics of the site and
muake recommendations for appropriate drainage design.

e) Perform a prelimmary Unexploded Ordnance (UXO) risk assessment.
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1.2 SL‘[]PI—.‘ of Work

1.3

To perform an exploratory assessment of the site m accordance with the principles and
requirements of DEFRAs *Contaminated Land Statutory Guidance” (2012), BS10175 —Invetigation of
Potentially Contaminated Sites’, BS5930:2015 *Code of practice for ground imvestigations” and BS EN
1997 *Geotechnical Design’, the following tasks were undertaken:

Intrusive Investigation:

« Site walkover, inspection of any visual evidence of contamination at the site. obtaining
photographic records.

¢ Health and safety briefing / site supervision,

¢ Drilling of 11 boreholes to depths of between 12.0m and 20.0m using a cable percussive
drilling rig.

¢ Installation of groundwater monitoring wells within seven of the deep boreholes.

e  Drilling of 11 window sample boreholes to a depth of 1.8m below ground level (bel) using a
track-mounted percussive rig,

e Installation of gas’ vapour monitoring wells within all window sampler boreholes.

¢  Excavation of 12 trial pits using a mechanical excavator.

s Soakaway testing at three locations.

¢ Continual logging of ground conditions including inspection of samples for visual and olfactory
contamination, and laboratory analysis of selected representative soil samples.

s [n-situ testing using a photo-ionisation detector (PID).

e Onc return groundwater monitoring visit and collection of groundwater samples for
laboratory analysis.

e  (One return gas’ vapour monitoring visit usmg summa canisters and three additional gas
monitoring visits using a GFM Gas Analyser and PID.

Reporting:

e Data collection

¢ Interpretation of data including completion of a Generic and Detalled Quantitative Risk
Assessment

The findings and conclusions of these mvestigations are presented m the following sections. It
should be noted that further mvestigations are intended once the existing buildings have been
vacated and demolished.

Limitations and Constraints
The purpose of this report 1s to present the indings of a soil sampling investigation conducted al

the location(s) specified. When examining the data collected from the investigations made during
the assessment, Environmental Protection Strategies Lid (EPS) makes the following statements:
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No investigation method is capable of completely identifying all ground conditions that might be
present in the soil or groundwater under a site. Where outlined in our report, we have examined
the ground beneath a site by constructing a number of boreholes and / or trial pits to recover soil
and / or groundwater samples. The locations of these excavations and sampling pomts are
considered to be representative of the condition of the whole site subsurface however, ground
conditions are naturally variable and it may be possible that the conditions encountered may differ
lo those found during the investigation.

No visible evidence of Japanese Knotweed was identified during the site walkover. However, this
plant can be difficult to dentify in the early stages of growth and therefore it 1s not always possible
to identify its” presence at certain times of the year. For this reason, EPS cannot confirm that
Japanese Knotweed rhizomes do not exist and it is recommended that if it is suspected that this
species, or other similarly invasive plants are present at the site, a specialist contractor should be
commissioned to make a detailed assessment,

The mvestigation was carried out to assess the sisnificance of contamination resulting from the use
of the site as identified in this report. Unless EPS has otherwise indicated, no assessment of
potential impact of any other previous uses has been made,
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2.1

SITE CHARACTERISATION

The following section provides a summary of the information collected for the previous
Phase 1 Environmental Assessment completed by EPS in Januwary 2021 in relation to the site
location and geo-environmental context. The previous assessment was desk-based and has been
supplemented by EPS as needed as part of the current phase of works. It should be noted that the
previous report mcluded a “himb® of the site extending to the north, known as the “North Site
Distribution Warehouse'. This part of the site is no longer included in the redline boundary.

Site Location & Drsurip‘liun

Detail

Descriptiml

Location

The site is located adjacent to the east of New Lane, in northeast Havant,
Hampshire.

MNational Grid
Reference

472540, 107180

Topography

The site area is flat, situated at around 15m Above Ordnance Datum (AOD).

Site
Descri pliun

The property is an industrial facility covering around 66,000 square metres
(6.6ha), of which around 28,000 square metres has been developed as
bulldings. A number of separate buildings he within the site as detaled in
Section 2.3. Currently the pharmaceutical operations undertaken on site
involves repackaging injectables for onward supply, but manufacturing has
taken place in the past.

The site is predominantly surfaced with hardstanding, although a large,
gravelled area is located towards the northwest. Vegetation 1s mostly limited to
semi-mature to mature trees along the site boundaries.

Surrounding
Land Use

The site lies in a predominantly urban area, with industrial facilities, a business
centre and commercial outlets to the north and a site occupied by Sumika
Polymers Ltd (a plastics extruding operation), and Kenwood UK south of the
property, bound by a railway line to the east. Residential areas are located to
the mmediate west of the site along New Lane and (o the east beyvond the
raihway line,

A plan showing the site location is provided as Figure 1.
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2.2  Geo-Environmental Setting

Detail

Description

'Gm}]ﬂg y

Geological maps of the area suggest the natural ground conditions are
likely to comprise superficial deposits covering the majority of the site,
which are described as glacial / postglacial undifferentiated river
terrace gravels. These comprise sands, silts and clays, with the
exception of the western edge of the site where clay and gravels are
present, referred to as Head (deposits). Bedrock below the superficial
deposits is shown as the London Clay Formation.

Hydrogeology

Groundwater vulnerability maps for the area show that the superficial
deposits are classified as a Secondary A Aquifer, whilst the underlying
bedrock is classified as an Unproductive Strata.

The site lies within an Inner Source Protection Zone (5PZ), designated
as Zone 1c by the EA, covering sub-surface activity only (i.e. the
groundwater 15 abstracted at depth from bencath the overlying
confining low permeability London Clay). In previous work, Golder
Associates inferred a groundwater flow direction from north to south
and found that rest levels within 3m of the surface (around 12m
ADD).

Hydrology

The nearest surface watercourse 1s the River Lavant. a watercourse
which lies around 75m west of the site bevond New Lane. The
watercourse flows i a roughly southerly direction, ultimately
discharging into Langstone Harbour.

Landfill & Waste

No active or historic landfills are recorded within 1km.

Licensed
Industrial
Acuvilics

The site formerly held an authorisation under the Integrated Pollution
Control (IPC) regulations, licensed to Wyeth Research (UK) Ltd and
to John Wyeth and Brother Ltd, for the manufacture and use of
organic chemicals within the chemical industry. These authorisations
have since been revoked.

The site holds authorisations granted by the Environment Agency for
various waste management activities on site, both as a Licensed Waste
Management Facility and a Registered Waste Transfer site.  These
authorisations relate to the generation, storage and transfer of
pharmaceutical-type wastes from primary site operations.

EPS are not aware of any licensed radioactive sources that have been
utilised at the site, and none are listed in the Envirocheck.

Sumika Polymer Compounds UK Ltd. located just to the south hold a
permit for the use of inorganic chemicals, ncluding use of antimony.
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Detail

Description

Summary of Site
History

The site 1s located in the northern area of Havant and comprised
undeveloped agricultural land from the mid to late nineteenth century
until the post WW2 period.  The main site was purchased in 1956 and
was developed for pharmaceutical purposes in phases. In 1985 the
northern  distribution area (largely outside of current redline
boundary) was purchased from Goodmans Loudspeakers.

By the early 19505, the central area was being used as allotment
gardens with the remainder being undeveloped. In the following
decade. the site underwent the first built development and by 1960, a
factory building had been established in the north-western part,
covering approximately 25% of the total site,

Further expansion of the site was undertaken in the south-western and
north-eastern areas of the site during the late 1960s and 1970s. By the
carly 1980)s, the site comprised 5 large factory buildings and 6 smaller
buildings throughout the property. Historical, “tanks’ are shown on
the south west, centre north and the north east of the site around this
time.

By the early 1990s, further integration of the factory buildings had
been carried out and much of the site was fully utilised. The
configuration comprised rectangular buildings and a general absence of
stand-alone structures such as tanks and storage wvessels  Some
demolition clearance of buildings has occurred in recent times as
deseribed in Section 2.3. The 2020 Ordnance Survey map shows the
north-eastern and western areas to be site clear of buildings.

In recent years, site activities have involved the repackaging of medical
jectable products into dispensable units. Materials are imported into
site in bulk quantities and no manufacturing of product is undertaken.
Operations in the pasgt did mclude primary and  secondary
manufacturing and of note in this respect, pharmaceutical operations
began on site o around 1956/ 1957, a small fine chemicals
manufacturing unit (FCMU) was established in 1961, and by 1992, a
solvent recovery plan was installed at the site,
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Detail

Description

Previous Site
Assessment

Plizer commussioned a report to reference then exiat from the site from
Golder Associates (UK) Ltd, entitled “Divestiture Environnotal  Site
Asesarent’ " dated 26" September 2019, The 2019 Golder report covers
a review of previous environmental mvestigations and  works
conducted at the site by another consultant, ERM, in 1999 and 2008,
though does not include these original reports. The Golder report,
however, provides an overview of the basis and detail of these
investigations, and the primary conclusions of this review are as
follows:

o An investigation was carried out in the late 1990s in relation to the
loss of solvents and effluent contaning solvents (including
chlorinated solvents) in the north castern area of the site and
around the FCMU.  Following mvestigation and analysis of sub-
surface (soils and groundwater) by ERM, although parts of the site
had become contaminated from materials sourced in this area, the
overall impact of the solvents was considered to be limited.
Phenol, acetone and isopropanol were also detected n
groundwater around the FCMU.  Around 30 cubic metres of
impacted soils were excavated along with the solvent area dranage
channel and sump from this part of the site in 1999. ERM indicated
that a former solvent store may have also existed near to their
BHI, m the north eastern corner of the main site. Publicly avalable
acrial imagery from 1999 (Google Earth™, 2021) shows
carthworks underway in this arca of the site, possibly associated
with the remedial works.

e An investigation was carried out in 2008 in the area of the current
Biotech Packaging Facihity (BPF) prior to the demolition of the
former tabletting and dispensary buildings,  Although parts of the
site had become contaminated from materials sourced in this area,
ERM concluded that there was no significant impact of site-derived
contammation on the underlying sub-surface conditions and no
remedial works were warranted.

e An investigation was carried out in 2009 close to the former
wastewaler sumps prior Lo the site’s connection to the foul sewer
network.  Although parts of the site had become contaminated
from materials sourced mn this arca possibly associated wiath
damaged drainage, ERM concluded that there was no significant
impact of site-derived contamination on the underlying sub-surface
conditions and no remedial works were warranted.
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Detail

Description

Golder
Groundwater
Investigation &
DOQRA (2020)

In addition to the 2019 Golder report, EPS have also been provided
with a Groundwater Imestigation (ref 20137712.600/ A0, February
2020y and Detailed Quantitative Rigk Asesvent (DORA) for Controlled
Watas (ref 20137712.602/ A.0, March 2020), with the key points

summarised below:

e (polder mstalled eight groundwater momitoring wells to sample
sroundwater through late 2019 into 2020. The well positions were
based on previously recorded contamination down-gradient
positions, as well as utilising a pre-existing well.

s The historical well (BH4-1996) imtially reported the chlorinated
solvents TCE and PCE above screening criteria in 2019, but
concentrations were markedly lower in the subsequent 2020
samples. ERM's boreholes BHI. BH3 and BH4 also identified
chlorinated solvents when sampled in the past (in 1996). BH4-
1996 was located m the central northern area. near the solvent
warchouse, with GAD4 nearby. GAOT was located on the eastern
boundary outside Building G.

¢ Vinyl Chloride (a daughter product of TCE and PCE) was reported
above the screening eriteria in GAD4, and TCE in GAD7T. No other
CoCs were detected in Golder’'s wells and they concluded a
significant decrease compared to historical results. They also stated
that based on observations made during drilling, the water table
aquifer consists of a generally clayey material and migration is not a
significant concern. The concentrations were not found to be
widespread and appeared to be confined within the property

boundary,

s Agetone, Isopropanol and Phenol previously detected on the site,
were not picked up by Golders n 2019/ 202().

e The subsequent DQRA focussed on shallow chlorinated solvent
concentrations and concluded that based on a 50m compliance
pomt. the calculated contaminated concentrations would be
significantly lower than comparison values protective of controlled
waters, On that basis, no unacceptable risks were identified.

EPS understands that there are other reports pertaining to the site in
addition to those referenced above prepared by ERM.  As with the
ERM reports, these have not been seen or reviewed by EPS
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Detail

Description

Select Plauning
Hiﬂtur}r

A review of Havant Borough Council’s planming portal includes the
following relevant records with regards to potential contamination at
the site:

1) 91/52191/006  Extension to canopy on sheltered drum store
in north east corner of site (May 1991).

2) 92/52191/011 Solvent emission control plant to include new
chimney and solvent/ water disposal tanks (2 of) (November
1992).

3) 98/ 52191/ 021 Construction of a Freman Pumphouse, two
water storage tanks and the mstallation of an underground
firemam (June 1998).

4) 98/ 52191/ 023 Demolition of existing manufacturing buildings
and construction of new warchouse within the western part of
the site (July 1998).

5) 98/ 52191/ 022 Construction of a housing over the existing pump
station, the re-construction of the Solvent Capture Control
Building and associated pipebridges within the northern part of
the site (July 1998).

6) 01/52191/ 027 Removal of 2 o1l storage tanks and bund wall.
New bund wall and extension of existing plant room to north
elevation. Installation of 6 chiller units with service canopy and
extension to existing pipe bridge (March 2001).

T)  APP/ 10V 00955 Construction of new cold storage warehouse
facility (February 2011),

&)  APP/ 13/ 00837 Erection of new metal-clad substation enclosure
(October 2013).

Drainage &
Litilities

Golder stated that other than contained storage and use of diesel for
power generation purposes (four generators exist on site in central
southern area), there are no other above-ground storage tanks (ASTS)
or underground storage tanks (USTs) used for oil storage.

The remediation undertaken in the north east of the site in 1999,
described above, was associated with damaged drainage. A CCTV
survey did reportedly identify damage m that area although the
remediation stated that the drainage (along with the impacted soils)
was also removed as part of the remediation. It is not known whether
any historical soakaway drainage exists,

There is reportedly no oil-interceptor system associated with the site’s
surface water drainage arrangements.

CGolder also stated that there are six electricity substations on site,
although they are “dry-type’ and do not contain PCBs. It is not clear
however what substations were used in the past. No process
wastewater 1s currently generated by the facility.
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2.3 Current & Former Buiiding la}'uul

The tfollowing key current and former buildings have been identified and reference should be

made to Appendix B for the current layout.
Building* Location on Site Description
Sl building buil in in 1974 of unknown us,
A NE corner % ¥ :
possibly waste or former solvent store.
B S i Pw::ullcfﬂ building built n 1978, replaced by
Building H.
, Bulk liquid store and laboratory built in 1978,
& SE corner ; : : :
ncluding sugar solution storage for cough syrups.
, Possibly part of manufacturing support warehouse,
> Centrdl Northernares built in 1964 replaced by Building N.
ey : Very small building built adjacent to boiler house
E Central Northern area (‘R’) in 1970, Unknown use.
" Clareal Wit Aics H]}Ilh. m 11"3'5{5, central site building, replaced by
Builcioe 3 e eteaer
G NE corner Biotech Packaging Facility (BPF) which incorporates
(Present in 2021) the site’s waste storage arca. Bualt ¢. 2009,
H Pharma Othees & Packaging Facility, c1992,

{Present in 2021)

Central Eastern area

Previously manufacturing of pharmaceuticals.

Built in 1956, central site building, replaced by

I Central Western Arca Building S
] Central Northern Area BPF Switchroom.
K i Offices & packaging facility for quality control.
{Present in 2021} ¢ 1981-1990,
e !“ ity SE (Mfices & Packaging Facility. ¢. 1981-1990.
M Central Fastern area Transfer area associated with Building H.
J = H
H_ T T — Low Ei;,-’ '\-‘I. archouse, just south of Building Q.
{Present in 2021)  fr ]QM'-" 6'&
0 No records identified -
P — High Bay Warchouse just south of Building N
{Present in 2021) containing the European Distribution Centre ¢, 2009,
Q : > Site workshop and solvent (toluene) and oils store,
iy | el Hocthern gees just north of Building N. Partially redundant ¢.2002.
R Crteal Noxtht Former boilerhouse. Now electricity substation.
NW arca
; "Injectables’ and Nutritional SMA Large building
S Central northwest area, demolished ¢.2002.
T NW corner Engneering workshop demolished ¢ 2002.
u NW corner Former administrative building, demolished ¢. 2002,
Staff Restaurant. Demolished with northern site area
v Western area :
in 2015-17.
W Western area Reception’ Security
X No records identified -
Y No records identified -

10
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2.4

Building‘-"

Location on Site

Description

L

{Present im 2020

Fine Chemicals

Central Southern/ SW Area

Cold Stores 2 and 3, built in 2011. Diesel generator
adjacent to these stores,

Built i 1961. Adjacent to solvent storage.

Manufacturing NE o
Unit (FCMU) Demolished 1998,
Solvent Recovery | NE Built m 1992,
. Build m 1971, associated with smaller Buildings J and
i T e N. Demolished c.2001. SMA is infant milk formula.
Built in 1956 (tablet) and 1975 (dispensary) and are
Tablet/Dispensary | NE arca replaced by BPF (Building G). Former tabletting and
dispensary buildings were n central area, near BPF
ertaSite | NE *fimb’ (Outside of Building in 1985 (but not currently within redline site
W T current redline). boundary).

*Node: Some of the carlier records do show that building references changed slightly as the site developed, for
nstance Bunlding G was ongmally i the central northern area not the current BPF Packagng Gacility. EPS have
altempted to use only the latest references for conastency.

Industr}a Profiles

Reference has been made to two Department of Environment Industry Profiles (published in
1995), which are available via CL:AIRE's Water and Land Library (WALL). The two profiles
which have been reviewed are highlighted below:

DoE industry Profile - Chemical Works Fine Chemicals Manufadturing Works

The profile describes fine chemicals as those which are manutactured to high and well-defined
standards of purity. They mclude, amongst others, ntermediates for pharmaceuticals, lngh purity
laboratory reagents. vitamins, food additions and high purity solvents. The FCMU on this site
appears to have been quite small scale. Some points which may be relevant to this site:

e Carrier solvents are used to transfer material mixes through the reaction steps. and may
inchude toluene, methanol, dichloromethane and acetone.
o Solvent recovery plants are typical Potential Areas of Concern (PAOC) as are

underground effluent drains (or soakaways)

e Contaminants of Concern (CoCs) include soluble organics such as alcohols, acetone,
ethyl acetate and phenol, which can migrate considerable distances from the source and
permeate water supply pipes. As well as less soluble solvents such as toluene and
chlorinated solvents.

11
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Dok Industry Profile - Chamical Wirks: Phanmmcautical Manufacturing Works

The profile describes primary and secondary processing (as was historically undertaken at this
site). Primary processing is the extraction and production of the active ingredient from its sources
using methods such as organic synthesis, biological processes, extraction of animal or vegetable
substances or morganic chemical preparation. Secondary processing is the conversion of the active
mgredient mto products suitable for admimstration.

Organic solvents are mamly of concern m primary production, as solvents are used in far
smaller volumes in secondary production.

Acids and alkalis are used in both primary and secondary processes, occurring often in
both bulk storage areas and associated pipework.

2.5 Key Potential Areas of Concern (PAOC)

The Phase I report identified a need for further investigation in several areas, summarised as

follows:

Localised detalled delineation of the already identified and partially remediated areas of
potential concern in the north-east of the site including the FCMU, Waste Storage Area,
Boiler House and Solvent Storage).

Assessment of ground gas conditions beneath the areas of the site under future building
footprints.

Shallow groundwater conditions with some additional monitoring wells to bolster the
existing monitoring well network and provide a single unified snapshot of groundwater
conditions at the site now. This being for both human health and controlled waters
protection.

Based on the available site records, additional PAOC would include:

Diesel generator/ fuel storage in the central southern area, including former oil storage
removed in around 2001.

Former engmeering workshop (Buildng T).

Historical records in the Golder report shows that in 1995, Cyanimide products were
transferred to the site. Cyamimide 1s a product associated with significant VOC, cyamide,
PCB and metals contamination in America (specifically at Pfizer’s Wyeth Holdings site in
New Jersey in the 1990s), Reference —

https:/ / www.nj. gov/ dep/ sp/ community/ sites/ pi/ american_cyananud s pdf

It also has to be acknowledged that the ‘contaminating potential” of the site is likely lower
now than it was in the past, as primary and secondary processing no longer takes place.
Therefore, the site layout when those processes were undertaken is potentially more
significant in terms of contamination, During those periods, buildings were present to the
centre, west and northwest, many of which do not remain or have changed significantly,
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o Drainage infrastructure, particularly drainage runs present when the site was used for
manufacturing but prior to full mains connections and solvent recovery should be
considered a PAOC at this stage. It is known, based on the 1999 remediation, that the
dramnage did cause some contammination it the past but it is not known as to whether the
problem extended further across the site. All drainage runs from the 1950-70s would
likely be made of ceramic sections and not entwely water-tight. Even if no formal
soakaway or infiltration drainage was present, the gradual accumulation of contamination
in and around the drainage runs, including within any pea shingle surrounding the pipes,
is plausible and should not be discounted.

Cuorrent | lormeer
E&E Waste Sarage areas
i Former Primary &
L I | '!l--_dﬂ:r:ri'h.l.r—.'l
- Manubac tring (v 1770

¥ % Ares of solvent storapge
/| and recovery {as we

?2 Former Workshop (T)
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2.6

2.7

Information Gaps & Uncertainty

EPS are not aware of any site-wide mvestigation, and only the Golder reports have been made
available as background, but there is still a high level of historical records in terms of the
contamination status of the sitc,

The remediation undertaken m 1999 should be beneficial but 1t is not known if all of the impact
was captured, or what specifically the source was beyond the operations generally undertaken in
that area (Le., it is not clear whether the source was ongoing after the remediation was
completed). EMR referenced a possible additional former solvent store to the north east (possibly
Building A or in that area), which would be separate to the main solvent warchouse (Building Q).

Prior to the development of the solvent recovery plant m 1992, it is not known whether the
solvent that was not recovered was simply lost through fugitive emissions or whether there was
liquid loss to the dranage’ ground. The remediation undertaken in 1999 would suggest some
solvent had been discharged through drainage. It is not known whether infiltration or soakaway
drainage existed, but the shallow ground conditions may have been wviable for it. The 2009
mvestigation referenced in the Golder report describes a connection to mams dramage in Section
2.2, suggesting the site was not fully connected to mains dramage in the past.

There is a record of “fire chenucals” being stored on the site within the planning records. EPS are
not aware of any perfluormated chemicals (PFCs), i.e., perfluorooctane sulfonate (PFOS) or
perfluorooctanoic acid (PFOA) which have been stored or used on site and have not therefore
been considered CoCs in the CSM. The fire firefighting store 15 shown on Appendix B, in the
central northern area. Fqually, refrigerants used at the site, which are discussed in the Phase [
assessment, are not considered capable of posing an ongoing risk from soil or water contamination
and have also not been considered a Col,

Regulatory Input

Within the Phase [ report, an initial consultation was provided by Environmental Health team of
Havant Borough Council for the redevelopment of the site for commercial purposes.

The officer, Mr Jonathan Driver, highlighted the following pomts:

e There are a number of potentially contaminating landuse features associated wiath the
extant Pfizer site, and it is known that the underlying local geology (river terrace deposits)
is capable of supporting contaminant migration over significant distances (well over a
hundred metres) from the point of release.

o  Whilst it is acknowledged that the proposals are for continued commercial use, it is
nevertheless appropriate to address contamination associated with the prior (extant)
landuse as a material planning matter to the redevelopment of the site.

s  The risk driver for any remediation 1s hikely to be off-site receptors (residential properties
within 25-50m of the site boundary) but risks also must also be acknowledged for the
protection of employees, and the development itselll  Assessment i1s expected to be
proportionate, and to respond to the context of the site.
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e  There are multiple features of interest at the site, and so securmg suflicient coverage prior
to demolition might prove difficult, and a condition may still be proposed if a Phase 2
investigation is limited by restricted access to the site.,

2.8 L‘um:eptual Site Model & Recommendations

Through consideration of the site’s history and environmental setting and taking account of the
previous desk-based assessment produced by EPS in 2021, several plausible contaminant linkages
within the site-specific Conceptual Site Model have been identified both currently and that could
become active through the proposed development.

These linkages are associated with the historical and ongoing use of the site for primary and
secondary pharmaceutical & fine chemicals manufacturing with processing and packaging in recent
years, ncluding use of solvents on site from the late 1950s. Waste materials have also been stored
and treated on site,

Whilst the proposed commeraial enduse 1s not particularly sensitive to contanination, no more so
than the current use, risks to neighbouring propertics and receptors, including residential
properiies from site-derived contamination as well as controlled waters, still exist. No new
contaminant linkages are likely to be ntroduced in terms of risks to these existing receptors but
risks to new receptors such as groundworkers and future sites users are plausible.  The Phase 1
assessment considered it unlikely that any off-site land uses could be identified as a significant
source of contamination migrating onto the site.

The nature of the local underlying geological and hydrogeologcal conditions, underlain by a thin
superficial drifi deposit designated as a Secondary A Aquifer by the Environment Agency, 1s such
that impact on soils and groundwater at shallow depths below the site could represent a longer
term risk i not managed durng the development of the site.  The mmpact of site-derived
contamination on strategic groundwater and water supply resources is considered low/ negligible
however, given the presence of a thick unit of London Clay below the supertficial deposits and the
absence of water supply points in the vicimity of the site. If a piled foundation solution were to be
used that penetrated the London Clay Formation {unlikely), then the CSM would need to be
revisited as the deeper underlying chalk is a highly sensitive aquifer (within a SPZ 1),

Taking account of the feedback from the local Environmental Health team, any groundwater
within the superficial should also be considered as a pathway for contamination to migrate off-site.
Any residual contamination from the previous allotment usage 1s also unlikely to remain capable of
posing an ongoing risk to receptors.

On this basis, although it was recognised that ground mvestigation data was available stretching
back over the last 20 years, it was recommended that targeted further investigation be undertaken
including soil and groundwater testing and a ground gas and vapour monitoring programme,

The fabric of the site buildings will need to be considered i light of potential environmental
exposure during site development; as such, materials including Asbestos Containing Materials
(ACMs), containerised liquids, oils, cleaning materials, wastes and refrigerants wall require
management during site demolition and development activities. EPS have assumed that
appropriate good practise and duty of care will be applied during this process, and not create any
additional contamimant linkages or worsen any soil or groundwater contaminant concentrations.
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Based on the available mformation, EPS have therelore undertaken a Phase II Imtrusive
Investigation to investigate potential contamination based on the following Conceptual Site Model,
The scheduled chemical analyses have been based upon the CSM with the relevant Contaminants
of Concern {CoC) shown each lor source;

-ﬁéurce | _Fét_!'_l_'.f?}* i _R_Eceptur
On-site:
Contaminated Soil/ Infilled

g Direct contact and Construction

inadvertent ingestion by workers during
Site Wide - Made ground eating or smoking with dirty | redevelopment &
CoCs - PAHs, Metals, ACM, Ground | hands Site users
Gases (CH, &CO,)

Area around Building Q (Sobvent Warchouse)
{ MU &MNorthern Digribution Area - T
Inhalat f tugtive dusts
VOCs (Inc. BTEX & Chlorinated et
Solvents) SVOCs, Acetone, [sopropanol,
Phenol, TPH, PAH

Avea around Buldmg G(HF) and former | Ingress/ diffission through
tabletting’ dispensary used for waste saage | permeable potable water
and recorded contamination in 2008 supply pipes
VOCs (Inc BTEX & Chlormated
Solvents), TPH, PAH, Metals

Site users

Crrent/  Formr Diesdl! Ol fud storage arens
(current generators ad). Building 7 - Godd | Generation & Migration of

Siores) Ground Gases to Indoor Air

TPH (Inc BTEX), TPH, PAH)

Former Wirkshop (Buillding T)
(TPH, PAH) Direct uptake via root

Plants
systems .

Historical Primary and Secondary
Pharmaceutical Manufacturing
WOCE (Ine BITEX &Chlorinated Solvents) Buried

SVOCK Acxtene, Isopropandl, Phenol, TPH, | Direct Contact Infrastructure
PAH, Mitals Aads' Alkalis

Cyanamide Product Management c. 1995
MOC(Inc. Bzane), qamide, POBs Mitals | Leaching of contaminants

vertically through unsaturated | Groundwater
Drainage Infrastructure soils

WOCE {Inc. BIEX &cChlarnated Solvents)
SVOCK, Actone, Tsopropanal, Phendl, TPH
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Source Pathway Receptor
Lateral migration of |
contaminants in soil, through | Surface waters
, . run-off, drainage or
Contaminated Soil/Groundwater or fvater (&l i Sll'-[;:.*"l,L'QE]'R & |
volatilisation of organic Neighbouring Site
compounds to indoor air) Users
MNotes: PALT Polyessli: Aropmatic Bhdrocarbons ACM Asbetos Contaming Maleriaks
WOCs Volatibe Orgnic Compounds SO Senn-Yiokatike Orpgans: Compounds
TPH Total Petrobeumn Hydrocarbons BIrEX Beneene, Toluene, Ethyvibenzene, Mylenes
CH. Methane 0, Carbon Dicxide

PCB Poly-Chilorinated Biphenyls

The following diagram provides an illustration of the plausible contaminant linkages that may be
active at the site and which may need further investigation or control to ensure safe development:

Mustrative Cunueptual Site Model — Phizer, Havant
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2.9 Unex Fh:dl:d Ordnance

A preliminary Unexploded Ordnance (UX0) Assessment was obtained for the site. This
concluded that the potential for UXO 1o be present at the site is unlikely and that no further action
was required to address the risk prior to breaking ground. A copy of this report is included as

Appendix D.
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3

3.1

SUMMARY OF INTRUSIVE INVESTIGATIONS

Intrusive ground investigations were undertaken between 20 January and 11" February 2021 in
accordance with EPS standard operating procedures, copies of which will be made available on
request. A summary of all site activities 1s presented in the followng sections:

Exploratory Hole Locations

Exploratory hole locations were selected through consideration of the potential contaminant
linkages identified through the Phase T Desk Study, the proposed development layout, the client’s
requiremnents, current access hmitations and the location of below ground utilities. as well as
operational and health & safety considerations associated with an active site.

Eleven window sample boreholes (WS 1-WS02, WRIT7-WS15) were formed at the site to a depth
of 1.8m using a track-mounted percussive drilling rig.

Eleven cable percussive boreholes (BHO1-BH(4, BHOS, BH10-BH13, BH16-BHT) were drilled to
depths of between 12m and 20m.

Twelve trial pits (TP1-TP2, TP11-TP13, TP15-TP16, TP18-TP19, TP22, TP29-TP30) were
excavated using vacuum excavation techniques and a mechanical excavator to a maximum depth of
2.7m. Soakaway testing was also undertaken in three trial pits.

The exploratory hole layout was not designed through a formal stratified systematic sampling
pattern, with the constraints at the site (primarily the existing buildings in active use) restricting
the positions available. Due to the absence of a formal sampling pattern, the use of a three
dimensional dataset (i.e. samples at varying depths) and targeted nature of the investigation taking
into account the PAOCs, it is unlikely that any statistical analysis can be applied to the soil dataset
in accordance with CL: AIRE’s 2020 puidance (Conparing Soil Contamination Data with a Critical
Concentration). It 1s therefore likely that the most significant sampling result for each source or
averaging zonc will drive the risk assessment and design of remedial measures.,

The overall objective in terms of exploratory hole locations was to provide an appropriate lateral
and vertical coverage of the soils’ groundwater/ soil gases underlying the site in order to offer
information relating to their quality and nature as well as provide information for geotechnical
design. The exact locations were agreed amongst the project team prior to the beginning of the
works. Further rationale for each sampling location is provided within the table below:

Location Rationale

BHI1, BH3, BHS, | Drilled across the site to provide vertical and lateral information on the
BHI12-BHI3, | geology underlying the site and to allow mstallation of groundwater
BH16-BH17 | monmtoring wells.
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Location Rationale

BH4, BHIO, Drilled across the site to provide mformation on the geology at depth
BH11 below the proposed building area, in order to ad pile design.

WS-WS2, | Borcholes drlled to facilitate installation of gas and vapour monitoring
WR07-WSIS | wells below the proposed new building area.

TE'I"IE:EE"FFTII:-]- Excavated across the accessible western half of the site to provide
: information on the nature and quality of the shallow geology underlying the
TP16, TP18- L e : .
TP19. TP site. This galnerﬂlly‘targzted the areas of gravel/ shingle and car parking
TF'EE;-TPEEI! where historic buildings were present.

SKO1, SK02, | Undertaken across the site to complete soakaway testing to understand the
SKO3 infiltration characteristics,

Groundwater monitoring standpipes were installed within seven of the deep boreholes (BHI,
B3, BHS, BH12-BHI13, BH16-BHIT) to enable follow up groundwater sampling, Groundwater
sampling pipes were installed using 50mm diameter uPVC well casing and fitted with a gas tap.
Slotted casing (Imm slot) was installed at each location from the base of the borehole to
approximately 1.0m below the surface. The installations were completed to ground surface using
plain casing. All piping was sleeved with geo-sock. A filter pack of 2-3mm of washed gravel
extended from the base of the boreholes to approximately 0. 1m above the slotted section with a
bentomite seal to surface. Al installations were finished with flush-mounted, bolt-down
headworks,

Soil vapour monitoring wells were installed in all window sampler locations. The positions were
designed to target specific sampling horizons within the subsurface. Each sampling point was fitted
with a stainless steel sparge pomnt at the base of the borehole (1.8m). A filter pack of 2-3mm
washed gravel extended from the base of the installation to approximately 0. Im above the sparge
point, with a bentonite seal to the surface.
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3.2

As part of the investigation EPS also identified a number of the boreholes drilled by Golders in
2019/ 20 (as well as one from an investigation mn 1996), which were incorporated into EPS
investigation in the form of groundwater monitoring. The boreholes used comprised the
followmng

e BHGAD]
e BHGA(O2
o BHGAO3
o BHGAM
e BHGAOT
e BHGAOTA
o  BHGAOBA
e BHGAD9A
« BHO4 1996

A borehole and trial pit location plan is presented as Figure 4.
In-Situ Testing & Soil Sampling

Each borehole was logged for ground conditions encountered and mspected for any physical
evidence of contamination, such as soil staining, odour and the presence of separate phase liquids
on a precautionary basis. Borehole and trial pit logs are presented in Appendix E.

Standard or conc penctration tests (SPT / CPT) were carried out m all materials using an
automatic trip hammer. The number of blows required to advance a standard split spoon, (or
solid 60° nose cone for the CPT test) over the final 300mm of a 450mm total drive was recorded,
and is shown on the borchole records at the penetration resistance (“N" value).

Where potentially volatile ormmic compounds are suspected, EPS carries a Photoionisation
Detector (PID), which can be used to measure the relative concentrations of vapour associated
with soil samples collected from different depths and locations at the site. In these circumstances,
soil samples will be placed mto plastic bags, sealed, shaken and then allowed to rest for a few
minutes to allow time for volatile vapour to accumulate in the air trapped within the bag. The
PID probe will then be used to pierce the bag and sample the air above the soil to measure the
concentration of volatile compounds that have accumulated. PID readings are only used to
provide EPS with a basic means to quantify areas of volatile organic compound in the field to help
muide the investigation. As potentially volatile organic compounds were identified in the
conceptual site model, PID readings were collected during this intrusive investigation. These
readings are included within borehole logs presented as Appendix E and the results are discussed
further in later sections.
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3.3

3.4

3.5

Labora Lory Tcsling

Samiples obtained for analysis of identified contaminants of concern were submitted to Element
Materials Technology of Flintshire, who hold appropriate UKAS /| MCERT acereditation for the
required testing. Samples were transported in laboratory supphied contamers and delivered to the
laboratory by approved courier, An environmental laboratory testing schedule is included as Table
.

Geotechnical testing was undertaken by Soil Property Testing, Huntingdon, a UKAS accredited
laboratory. A geotechnical laboratory testing schedule is included as Table 2.

Copies of chain of custody documentation are held by EPS and will be made available on request.

Groundwater Snmp]ing

EPS returned to site on 18" February 2021 to collect groundwater samples from selected
monitoring wells (including those from previous investigation at the site). Groundwater samples
were collected using the “low flow” sampling technique in accordance with EPS standard operating
procedures. Each borehole was monitored for dissolved oxygen, redox, pH and temperature
before sampling. The results of this monitoring are included in Table 3.

Ground Gas & '\-’apuur Mﬂnitnring

One round of soil vapour monitoring was also undertaken on the 19" February 2021 to measure
the presence and concentration of contaminants and ground gases withm the sol vapour. Sml
vapour samples were collected using Summa cannisters, which connect to the sampling point via a
dedicated sampling train supplied by Element Materials Technology of Flintshire,

Subsequently samples obtained for analysis of identified contaminants of concern were submitted
to Element Materials Technology of Flintshire, who hold appropriate UKAS / MCERT
accreditation for the required testing. Samples were transported in laboratory supplied containers
and delivered to the laboratory by approved courier.

During sampling of soil vapour within each of the monitoring points, leak test of the sampling train
was undertaken, Limonene present within shaving foam was used as a potential leakage indicator,
The joints within the sampling train were treated with shaving foam containing limonene, and
subsequently all soil gas samples were tested for presence of limonene.

Three further rounds of ground gas monitoring were undertaken following completion of the
intrusive works, on the 25" February, 5™ March and 9" March 2021 to measure the presence and
concentration of ground gas (including carbon dioxide, oxvgen and methane) and organic vapour
using a GFM 435 gas analyser. PID and flow meter respectively.

Recorded ground gas monitoring data is included as Table 4 with the results and mplications of
this data discussed in later scctions of this report,
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4

4.1

4.1.1

FINDINGS OF THE INVESTIGATION

This section of the report provides a summary of the findings of the various aspects of the ground
investigation,

Ground Conditions

A total of 22 boreholes and 12 trial pits were formed at the site and the ground conditions
encountered, from surface level, have been interpreted to comprise:

o  Muade Ground
e River Terrace Deposits
e London Clay Formation

Site specific borehole and trial pit logs are included as Appendix E and give descriptions and depths
of strata encountered. A summary of the general strata encountered across the site is provided in
the table below, with more detalled description given in the following sub sections.

g Maximum Depth to Base :
Geological Strata of Strata (m bgl) Strata Thickness (m)
Made Ground 2.5 0.15-2.5
River Terrace Deposits 7.8 2.8-6.6
London Clay Formation =20.0 (not proven) =5.8-= 4.7 (not proven)
Made Cround

Made Ground was encountered within the vast majority of boreholes below variable surfacing of
concrete, tarmac and gravel. It predommantly comprised a brown, gravelly clay with brick and
concrete fragments, although in places it was noted to comprise a more granular material. Some
hardcore (likely representing subbase material) was found in places. Its thickness was variable but
fairly regularly in the range of 1.0-1,5m and was proven to a depth of 2. 5m in BHOL.

A concrete slab was encountered within BHO1 at a depth of 2.2-2. 5m, whilst another was found in
BHI17 between |.4m and 1.6m. These are considered renmants of historic foundations.

4.1.2  River Tarace Deposts

Below the made ground in all boreholes lay soils interpreted as River Terrace Deposits. These
generally comprised an initial layer of brown, gravelly clay with variable gravel content and some
oravel lenses. Gravel was brown, black, and white, angular to sub-rounded flint and chert.
Although logeed in the field as a clay, some of the geotechnical laboratory testing indicates it
could be gravellier in places. Some significantly softer lavers of more cohesive soils were also
encountered m the River Terrace Deposits in a number of locations, such as BH13, BH16, BHI7
TP11 and TP29, although there seemed to be no particular distribution to these soil layers.
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4.1.3

412

4.3

Below this fayer in the majority of borehole locations lay dense to very dense, black, brown and
white, angular to sub-rounded, sandy gravel. This was noted to range quite substantially from a
gravelly sand to a cobbly gravel with very little sand content. The depth of this layer ranged
between [.8m and 7.8m and was found to vary in thickness across the site. It was not encountered
within BH3, BH4 and BH13.

It should be noted that the geotechnical laboratory testing recorded unnatural materials such as
concrete, glass and brick in three samples ranging in depth from 2.0m to 4.0m. However, no
physical evidence of made ground at these depths was identified and therefore this is considered to
represent drag down during the drilling process, as opposed to being evidence of significant
thicknesses of made ground.

London (lay Fammtion

Encountered directly below the River Terrace Deposits in all deep shell & auger boreholes lay soils
interpreted as part of the London Clay Formation.

This generally comprised an initial layer of soft, grey, clayey silt / very silty clay, overlying
eenerally stiff to very suff, brownish grey clay, which extended to the base of all boreholes.

Groundwater

Groundwater was struck withmn all shell & auger borcholes during the mvestigation and follow up
monitoring identified groundwater to rest at levels ranging between 2.13m (BHS) and 3.40m
(BHGA(L] — borehole from previous investigation) bgl.

Groundwater elevation ranges between 11.46m AOD (BHI2) and 12.95m AOD (BHI16) and
appears to flow in a westerly / south-westerly direction towards the River Lavant. These findings

arc broadly comparable with Golder Associates previous work (2019, 2020), although they
interpreted the flow direction to be from north to south, therefore slightly different to EPS.

Physical Evidence of Contamination
Despite the presence of a limited thickness of made ground, there was no palpable evidence of
contanination, waste or putrefiable material encountered across the majority of the site, The only

physical evidence comprised a moderate fuel odour within shallow soils in TP1 3.

This was supported by headspace testing undertaken at regular intervals during the field works
which did not identify any concentrations of organic vapours above 10ppmV.
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4.4 Chemical Lahuratur}r Anal:.rsis
4.4.1 Sal

A laboratory analysis testing schedule is presented as Table 1 and all environmental sample results
obtained from the laboratory are included as Appendix F. The key results of laboratory testing on
environmental soil samples are summarised below.

Range of Detections Highest
Contaminant SI:;' {:ﬁ Deizgina = (mg/kg) Lm:'ngl:iun &

P Min Max Depth (m bgl)
Arsenic 29 29 1.9 127 WSE (0.9-1.0)
Cadmium 29 22 {2 0.7 TP30 (1.8)
Chromium il 29 23.0 204.3 WS7 (0.5-0.7)
Copper 29 29 3 34 BHI12 (0.0-0.5)
Lead 29 23 6 a8 BH17 (0.4-0.6)
Mercury 29 0 - - -
Nickel 29 29 4.9 39.6 BHS (11.95-12)
selenium 29 0 - - -
Zinge 29 29 9 96 BH17 (0.4-0.6)
Naphthalene 29 0 - - -
Benzo[alpyrene 29 i) 0.03 0.71 Wa2 (0.3-0.5)
Dibenz ah)anthracene 29 2 .03 0.10 WS2 (0.3-0.5)
Cyanide 9 0 - - -
Benzene 29 0 - - -
Toluene 29 3 0. 008 0.026 BHI13 (1.0)
Ethylbenzene 259 I - 0.006 BHI3 (1.0)
m/' p - xylene 29 2 0.009 0.036 BHI3 (1.0)
0 - Xylene 29 | - 0.006 BHI13 (1.0)
TPH CWG 25 3 182 1674 TPI5(0.3-0.7)
PCB 15 0 - - -
VO 28 4 0. 006 0.082 BHI3 (1.0)
SVOC 27 4 0.014 35.123 BHO3 (0.0-0.8)
Ammoniacal Nitrogen 29 0 - - -
Asbestos (%) 35 0 - - -

MNotes: . Contarminat not fisind abosve Laboratory defection limits

PAH Fobyowlse Aromanic Hydrocarbons

Brex Bereene, Toluene, Bthdbeneene, Xydenes

TPH CWEG Total Petroleum Hdrocarbons (Critersa Workang Grougp)
Voo Wolatile Organic Comjpoimids

SV Serni=Wolatile Orgamic Compoeunds

PCB Polychionmated Biphenyls

e Detectable concentrations of heavy metals were encountered across the site,

o Detectable concentrations of PAHs and TPH were encountered at selected locations above
method detection limit.

s [ow and isolated concentrations of VOC and SVOC were found at selected locations. The

most notable concentration comprised 53.568mg’ ke of the SVOC compound Butylbenzyl
phthalate, which made up the bulk of the detected SVOC.
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e Ashestos was not encountered above minimum detection himits (MDL) of 0.001% in any

sample.
4.4.2 Groundwater
The key results of laboratory testing on environmental groundwater samples are summarised
below:.
Range of Detections :
L ontamnant ST;'P{;; Dez::;ins (ug/l) i;ﬁ:::;:‘
Min Max

Arsenic 16 ] - 6.6 BHGADTA
Cadmium 16 I - 5.0 BH( 1996
Calcium 16 16 4.8 132.5 BH12
Chromium 16 5 1.5 B.6 BHO4 1996
Copper 16 0 - - -
Lead 16 0 - - -
Magnesium 16 16 1.1 8.6 BHI12
Mercury 16 0 - - -
Nickel 16 6 2 33 BH12
Selenium 16 I - 4 BHGAD3
Zinc 16 10 3 16 BHI17
MNaphthalene 16 ] - (.2 BH17
Benzola]pyrene 16 2 0.027 0.047 BHI12
Dibenz{ ah)anthracene 16 { - 0 =
Phenols 16 0 . . =
BTEX 15 ] - ] -
TPH CWG 15 | = 2008 BH3
VOO 15 3 9.2 BH3
SVOC 16 () S _
PCB 3 {J & 5 X
Cyanide 16 { - - -
Ammoniacal Nitrogen 16 16 (.03 1.42 BHGAOT

M s Contamunant not found shove laboratory detectson limits

PAH

Polvevelic Aromatic Eivdrocarbons
HIEX Renzene, Toluene, Frindbenzene, Ndenes
TPH CWiG Total Petrobeum Hydrocarbans {Crteria Wocking Group)
PCB Polychlorinated Biphemyts

e Minor and isolated concentrations of metals, PAH, TPH, VOC and SVOC were found at
sclected locations across the site however mostly within an order of magnitude of the method
detection limits,

e At BH3, the identified VOCs were mterpreted as TCE and cis-1-2-Dichloroethene, both
chlormated solvents.
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443  Sal Vapar

The below table summarises the findings of the soil gas / vapour analysis undertaken by the
laboratory analysis. For ease of use, only those VOCs/ 5VOCs identified above method detection
have been summarised.

Range of
Cortatatosas No. of No of Detections Highest Location
Samples | Detections (ng/m') & Depth
Min Max
Carbon Dioxide (%) 11 2 0.05 0.07 WS4
Carbon Monoxide (%) 11 0 - - -
Hydrogen (%a) 11 0 - - -
Methane (%) 11 0 - - -
Nitrogen (%a) 11 11 79.1 79.4 W87
" WS89, WSI0, WSI2,

Oxcygen (%) 11 11 20.5 20.9 WSI4, WSI5
Hydrogen Sulphide (%) 11 0 - - -
Isobutene 11 3 o B | 25.2 WSI12
Ethanol 11 2 2001 299.6 WS
Acetone & Propanal 11 8 14 114 WSI14
Carbon Disulphide 11 1 - 5.6 WS
2-butanone 11 4 38 91 WSI13
Hexane 11 1 - 15.2 WSO
m’ p - Xviene 11 I - 838 WSI0
o - Xylene 11 | - 25.6 WSI0
Stvrene 11 I - 13.2 WSI0
1.2.5-

Trimelinibensens 11 1 - 13.8 WSI0
]:2.5- .
Trimethylbenzene 1 1 ) R4 WalD
Trichloroethene ( TCE) 11 ] - 9.1 WS02
Tetrachlorocthene

(PCE) 11 i) 115 37.3 WSi2
1.1, I-Trichloroethane 11 | - 32.7 WSO2
Sum of VOC TO15

Compontis 11 11 12.9 449.6 WSO
Aliphatic C4-C6 11 4 40 7431 WSI10
Aliphatic CR-C'10 11 4 ] 122 WS
Aliphatic C10-C12 11 7 72 190 WSO7
Aromatic C5-EC7

(Benzenc) 11 1 - 6.4 WSI10
AR T T=EL R 11 9 72 | 94.6 WSI0
(Toluene)

Aromatic ECS-EC10 11 1 - 201 WSI0
Limonene 11 0 - - -
Motes VOIC Volatibe Organic Compournd
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The laboratory testing has identified minor concentrations of a number of volatile organic
compounds within various boreholes across the site.

4.5 Prelimina ry Waste Anal}-siﬁ

Waste classification (1.¢. hazardous or non-hazardous) was undertaken on samples of both made
ground and natural soils, which included total concentrations of metals and hydrocarbons, using
computer software provided by HaxWaste Online™. The results of the WAC analysis are
included within Appendix F and the outputs from the software are included in a Waste
Classification Report in Appendix G.

Waste Acceptance Criteria was subscquently undertaken on one sample each of the cohesive and
granular layers of River Terrace Deposits respectively, and one of the underlying London Clay
Formation. Although these results are preliminary given the limited smmpling density, they are
considered likely to represent the major waste streams produced through the development. These
results, together with those of the waste classification above are summarised in the following table:

'I'}rpi{:al De Fth (m Waste PR
Strata bgl) and Is it Hazardous? Acceptance ik e
S LB Landfill
Dt&crlptmn Criteria
Cohesive Passed criteria
River Terrace H_E;S_S{:-‘Li?n No for Inert INERT
Deposits i Landfill
1.8-7.8B - Brown,
CGranular black and white
River Terrace | angular to rounded No . - AE:EE;}US "
Deposits sandy slightly silty
GRAVEL.
Eoid >5.8-20.0 - Passed criteria
Fo mg? Brownish grey SILT No for Inert INERT
and dark grey CLAY landfill

Based on the above, both the shallow natural cohesive River Terrace Deposits and London Clay

Formation can be classified as INERT for the purposes of off-site disposal, under the waste code
17 05 04,

At present, the layer of granular River Terrace Deposits can only be classified as Non-Hazardous
because not enough sample was provided to undertake the inert WAC test. However, this will be
addressed during the lollowing phases of investigation to confirm whether this layer can be
classified as inert.
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4.6

4.6.1

Due to the size of the site and the volume ol variable made gmround which will likely be disposed
of, assessment of the waste characteristics of this material has not been made at this stage,
particularly given that the most potentially contaminated area of the site is yet to be investigated in
detail. It is therefore recommended that classification of this material be undertaken at a later date,
possibly during construction works, However, based on the available testing already done, it 1s
likely that the vast majority of it will be classified as non-hazardous,

For made ground present on a brownfield site such as this, although the soil sampling process did
not identify potentially hazardous concentrations of Asbestos Containing Material (ACM) within
the soil, it must be acknowledged that the material may exist within areas which were not sampled
or accessible during the investigation. Any visually identifiable fragments of ACM can invalidate
any non-hazardous waste classification, as such, the above waste classifications are made on the
proviso that any visually identifiable fragments of ACM are removed from the material prior to its
disposal off-site. The subsequent ACM must then be disposed of in accordance with the Control
of Asbestos Regulations 2012.

Geotechnical Testing
In -Situ Geotechnical Testing

The results of in-situ geotechnical testing are summarised in the graph below,
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The above data indicates that the natural River Terrace Deposits to depths of around 4.0m are
generally competent, although slightly variable in strength. However, between depths of around
4.0m and 7.0m, low strength soils were encountered associated with the silty upper laver of the
London Clay Formation. Below this, the London Clay became generally stiff. typically increasing
in strength with depth.

4.6.2  laboatory Gaotedhmical Teting
The results of geotechnical laboratory testing are summarised m the table below and all

geotechnical sample results obtamed from the laboratory are included as Appendix H. The key
results of laboratory testing on geotechnical soil samples are summarised below,
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Rﬂng-e of Parameters

Moist Undrained Coefficient of
skl Plasticity Particle Size Shear Volume
Strata Content s A A o <y sas
%) Index ( ¥a) Distribution ( V) Strength Compressibility
( (kPa) (m’/ MN)
Min | Max | Min | Max | Fines | Sand | Gravel | Max | Min Max Min
River 12 I
Terrace 94 | 27.2 @ | (12 1-22 | 336 | 5796 5] - -
Dieposits E
London 14
Clay 21.2 | 30.7 7 49 44-86 44 0-12 14 155 (.10 (). 38
Formation

() adjusted for granular content

Moisture contents and Atterberg Limit was established for nine samples of cohesive soils in
accordance with BSEN IS0: 17892-1: 2014 &BS1377: Part 2: 3.2. 4.4, 5.3, 5.4,

Particle Size Distribution was undertaken on 12 samples of granular soils in accordance with
BS1377: Part 2: 1990: 9.2.

Undrained Triaxial Tests were done on 17 samples of cohesive soils in accordance with BS 1377,
Part 2: 1990:3 Determination of Moisture Content. Part2: 1990:7 Determunation of Density, Part
7: 1990: 8 Undrained Shear Strength, 9 Multistage Loading.

One Dimensional Consolidation Tests were undertaken on six samples of cohesive soils in
accordance with BS 1377; Part 5: 1990; 3.5.

Sulphate contents and pH values determinations were carried out by the analvtical laboratory, the
results of which are included in Appendix F and summarised in section 6.4

A laboratory analysis testing schedule is presented as Table 1.
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5]

GEOTECHNICAL APPRAISAL

The ground conditions have been found to comprise a moderate thickness of made ground
underlain by cohesive and granular River Terrace Deposits. Below this lay silt and clay of the
London Clay Formation.

It should be appreciated that further intrusive investigations are proposed once the existing
bunldings have been vacated and demolished and this appraisal will be supplemented once findings
from further investigations are available.

Geotechnical E‘alegur:f

Geotechnical
Category
(BS EN 1997-
1:2004)

Deflinition

GCl

GC2

Geotechnical Category 1 (GC1) should only nclude small and relatively
simple structures for which it is possible to ensure that the fundamental
requirements will be satisfied on the basis of experience and gualitative
geotechnical investigations with negligible risk in terms of overall stability
or ground movements and in ground conditions which are known.

Geotechmeal Category 2 (GC2) should include conventional types of
structure and foundation with no exceptional risk or difficult or loading
conditions. Designs for structures in Geotechnical Category 2 should
normially mclude quantitative geotechnical data and analysis,

GC3

Geotechmical Category 3 (GC3) should mclude structures or parts of
structures, which fall outside the limits of Geotechnical Categories 1 and
2. This may mnclude very large or unusual structures, structures mvolving
abnormal risks, or unusual or exceptionally difficult ground or loading
conditions, or structures in areas of probable site instability or persistent
ground movements that require scparate nvestigation or  special
IMEASLTES.

The proposed development comprises a limited number of a large commercial warehouse
structure, and therefore the below assessment has been undertaken in accordance with
Creotechmical Category 2 (GC2), including conventional types of structure and foundation with no
exceptional risk or difficult ground or loading conditions, as defined by BS EN 1997-1:2004,
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5.2 Structural Foundations
5.2.1  Spread Foundations

As detailled above, the development is understood to comprise the construction of a [arge
commercial warchouse, with foundations being vertically loaded. The foundation assessment has
been undertaken m accordance with BS EN 1997-1:2004 to take in to account;

e Bearing Pressure (Ultimate Limit State)
o Settlement (Serviceability Limit State)

The ground conditions are considered suitable for the use of conventional spread foundations,
either strip footings or pad foundations bearing on the underlying River Terrace Deposits.

Allowable bearing capacities have been calculated tor depths of up to 2.0m for the underlying
natural soils and are provided in the table below:

r 3 1, o
Foundation Depth Allowable EH"“? Capacity
o = (kN/m7)
(i) Sirip Pad
1.0 '5?5 110
15 100} 20
2.0 | 105 125

* BSEN 1997 (EC7) Geo Load Combination 2

The allowable bearing capacity is the permussible increase in vertical stress at the level of the
underside of the foundation, above existing overburden pressure, which may be calculated on the
basis of a soil density of 18kN/ m’. The above allowable bearing capacities are provided on the
basis that a mmimum undraned shear strength of 60kPa can be achieved in any foundation
excavation and if this isn’t the case foundations would need to either be deepened or an alternative
sofution considered.

At the above bearing capacity, total settlements in soils are unlikely to exceed approximately
20mm to 25mm. Settlements in cohesive soils will comprise a relatively small proportion of
inmediate settlement and a larger portion of consolidation settlement which will take place over a
long period of time. Settlements in granular soils will occur rapidly as loadings ncrease, with
limited long-term consolidation being anticipated. Where foundations cross a change in strata,
from cohesive to granular, it 18 recommended that nominal reinforcement is incorporated to
control the effects of differential settlements.

A minimum foundation depth of 0.8m, below existing or proposed ground level is currently
considered suitable for the site, subject to the following provisos: -

a} Foundations should fully penetrate any made/ disturbed ground (currently recorded up to
2.50m deep) and should extend a minimum of 150mm in to undisturbed natural strata
It should be noted that foundations are to be removed from much of the site and this will
likely disturb ground to greater depths than already encountered and will most likely
result in foundations significantly deeper than the advised minimum.
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b) The cohesive soils will be subject to volume change (subsidence and /' or heave) due to
the presence of trees/ vegetation. Foundations will therefore need to take mto account
the presence of trees, inchuding those adjacent to the site boundaries. Laboratory analysis
has established that the shallow cohesive River Terrace Deposits as having “low volume
change’ potential in accordance with NHBC' Standards Chapter 4.2 ‘Building Near
Trees', whilst the deeper London Clay has a “high volume change potential”,

It is recommended that all trees present locally, including those to be planted or recently
removed, are given full consideration in the design process so that the impact of these
miay be taken in to account in foundation design.

Where foundations exceed 1.5m in depth due to the influence of trees / vegetation, full anti-
heave precautions will need to be adopted.

522 BHils

Should structural loads exceed the allowable bearing capacities advised in Section 5.2.1 above then

the use of a deep foundation solution, such as piles could also be considered.

Piles are considered likely to terminate in the underlymg London Clay and will likely carry ther
loads in a combination of end bearing and skin friction. It would be unwise to assume any positive
contribution to skin friction within any made or disturbed ground.

A preliminary assessment of potential pile capacities, for single isolated continuous flight auger
(CFA) piles has been provided in the table below, although in view of the wide variety of piles
sizes available, and the range of installation plant and techniques, the design of'the piles should be
carried out by, and should remain the responsibility of the specialist piling contractor, who will
reflect their own methods, experience and design procedures within their proposals.

Approximate Allowable Working Load (kN)

) ll'.'ltrpth of I;']l“ o 300mm 450mm 600mm
Sl Sl Diameter Pile Diameter Pile Diameter Pile
(e bEl)
15 195 325 475
B 255 415 000
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5.3

5.4

5.5

Ground Floor Construction

Given the depth of made ground encountered and the underlying cohesive soils, the use of
suspended ground floor slabs would typically be the most appropriate.

Howewer, it is recognised that this may not prove an economic solution for a development of this
nature and 1if required, consideration could be given to the use of ground-bearing floor slab
construction, provided any shallow made ground or natural cohesive material is removed and
replaced with an imported gramular fill that is compacted in layers to a suitable specification to
ensure that the slab is constructed within allowable tolerances.

Groundworks

Whilst excavations in the natural cohesive soils may remain stable for short periods (although they
were very gravelly in places) during construction the long-term stability of these and any
excavations n granular sols or made/ disturbed ground should not be rehied upon i unsupported
excavations.

Heavy plant and stockpiles of materials should not be permitted close to the edges of unsupported
excavations. Further reference may be made to CIRIA Report No. 97 *Trendung Practice” 1992.

Groundwater has been found to rest at depths as shallow as 2. 1 3m and therefore, 1t is possible that
significant quantities of groundwater could be present m excavations. On this basis, shoring and
groundwater control techniques may be required.

Drai nage

Infiltration testing was undertaken in three trial pit locations (SKO1, SK02, SKO3) in general
accordance with BRE Digest 365, The results of the testing are detailed m the table below:

e : Test ;
I'rial Pit Infiltration
Dl‘:pﬂl Comments

Rate {mf 3}
(m bgl)

Location

SKOT (test 1) 1.35 2.117x104

SKO2 (test 1) 1.5 4.261x107° | Complete test

SKO2 (test 2) 1.5 2,.459x107°

Readings could not be taken in this test due to

Al L ) rapid mfiltration. The entirety of a 20001 water
tanker drained almost instantanecusly into the
2 !
HEla et 2) g ground, with the rate at no time slow enough to
: . i
SKOS (test 3) 15 - take readings. It took approximately 12 minutes to

drain the tanker on cach occasion.
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5.6

5.7

The results of the infiltration testing in SKO1 and SKO2 are generally indicative of “medium to low
permeability’ conditions.

The testing in SKO3 indicates good permeability conditions and is likely to be associated with it
being undertaken in the granular laver of River Terrace Deposits.

Based on the results, it is possible that an infiltration drainage solution will he suitable at the site,
particularly if the water drains directly into the granular layer and provided the water table is not
too high. Further testing targeting this layer is recommended to be undertaken to confirm this,

It s further recommended that soakaways aren’t placed within 5m of existing or proposed
structures.

Concrete Grade

Sulphate contents and pH values determinations were carried out for the natural material by the
analytical laboratory, the resulls of which are also mcluded within Appendix F.  Results for

concrete grade are summarised within the following table:

Water Soluble i
Total Potential
Strata Bldphate Sulphate Gk
(mg/1504) P
Min Max Min Max Min Max
Made Ground 6.6 412.7 - - 3.67 11.16
River Terrace
Detiosits 3.3 182.2 = = 7.97 0.44
Lomdon oy 12.2 275.8 a8t | 300 | 792 | om
Formation

In accordance with Part 1 of the BRE Special Digest 1 *Conote in Aggressive Graund” 2003, a Design
Sulphate Class (DS) of D5-1 with an aggressive chemical environment for concrete (ACEC) of AC-
| is considered appropriate for the Made Ground and River Terrace Deposits on site. However,
for the underlying London Clay, a Design Sulphate Class (DS) of D5-3 15 considered appropriate,
with an aggressive chemical environment for concrete (ACEC) of AC-3 due to concentrations of
total potential sulphate.

Re-Use of Materials

Depending on final site levels, there may well be the opportunity to re-use site-won materials on
site as part of either structural or indeed general filling operations, This would require the
materials to be proven ‘suitable’ in in both an environmental and geotechnical sense and any
potential wastes would need a suitable framework such as a Materials Management Plan (see
Section 6.8) to justify their re-use,
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5.7.1

Initiaily, 1t would seem that shallow natural cohesive soils are lhkely to comply with the
requirements of Class 2, General Cohesive Fill, of the ‘Manual of Contact Documents for
Highways Works, Volume 1, Specification for Highways Works', whilst the natural gramular soils
are likely to comply with the requirements of Class 1. General Granular Fill. Some of the granular
may well be suitable as Class 6, Selected Granular Materials, although the fines content does
appear slightly high in some locations. Testing detailed below should be undertaken as part of the
further works to confirm appropriate materials classification.

General Fill Specification

In general, all fill should comply with the *Manual of Contact Documents for Highways Works,
Volume 1, Specification for Highways Works', Compaction of any fill materials shall be in
accordance with Table 6/ 4 of the Specification for Highways Works.

Immediately prior to placing the first laver of any fill, all surfaces upon which fill is to be placed
shall be cleaned of all objectionable materials i an approved manner. Such surfaces shall have all

water removed from depressions and shall be properly monitored to obtain a sutable bond wth
the fill.

No vegetable matter, other perishable material shall be placed in the fill.

The fill shall be prepared by levelling moistening (if required) and rolling so that the surface
materials will be compacted and will provide a satisfactory bonding surface,

Materials to be used for fill, which for whatever reason become, or when placed are too wet for
immediate compaction shall be placed in temporary stockpiles or removed until the moisture
content is reduced sufficiently to permit adequate compaction. Conversely, excavated material
with a moisture content lower than that required, to ensure adequate compaction shall be wetted
before placement.

Prior to placement, the fill shall be tested for the followmng

Particle Size Distribution

Plasticity Index

e  Optimum Dry Density (2. Skg compaction)
» Natural Moisture Content

The m-situ competency of the fill shall be checked at regular mtervals to ensure that they are
placed to the required effort. This should include either. plate load testing, sand replacement
density testing or nuclear density meter testing. In addition, the fill may also be checked using a
hand shear vane or perth penetrometer, depending on material properties.

The fill should be placed to ensure that at least 95% of the optinum dry density is being achieved,
If this is not achieved, then the fill may need to be removed and re-compacted.
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6.1

6.1.1

6.1.2

ENVIRONMENTAL APPRAISAL

The following section outlines the approach applied to assessing the risks posed to human health
and controlled waters, then identifies any sample results found by this investigation which warrant
further consideration. In accordance with the Environment Agency’s Land Contammation: Risk
Management, this section represents the second tier of Stage 1, the Generic Quantitative Risk
Assessment.

Human Health
Fand Use Setting & CGeneric Sareening

In order 1o screen laboratory data for concentrations of contaminant in soil with potential to cause
harm to human health in a commercial land-use setting, relevant generic screening values for
contaminants in soil have been used. The technical framework used to derive the assessment
criteria and the documents in which they are published are summarised as follows:

e  EAScience Reports (SC050021/ SR2, SCO50021/ SR3, and SC050021/ SRT)

¢  EASoil Guiddine Value Saence Reports

e Suitable for Use Levels (S4ULs) for Hunman Health Risk Asesent — LOM and CIEH (2015)

o Soil Generic Asesarent Chiteria for Hhanan Health Risk Assessvent - EICY AGS CL: AIRE (2010)

e Development of Category 4 Screening Leveds for assessment of land affected by contamination - SP1010
— DEFRA (2013)

A summary of the screening criteria and the methodology used to derive them 1s included in
Appendix L

Ascsavmit of Results Hunmn Health

The results of the screening process for on-site human receptors showed that generic screening
criteria, where available, protective of future site users were not exceeded for any contaminant at
any location.

Some relatively low concentrations of VOCs and SVOCs have been identified at selected
locations, with one more notable concentration (53.568mg kg) of Benzylbutyl Phthalate
identified within a shallow soil sample in BH3. This borehole 1s located in the north-castern part of
the site where contamination has been historically identified. However, a groundwater sample
from the same borehole did not identify coneentrations of this compound above method detection
limit, suggestive that vertical migration has been limited, It is therefore unlikely to represent
contamination capable of posing a significant risk to future site users as any human interaction will
be prevented by capping of the site, however further testing in this area should be undertaken
during the second phase of works to confirm this low level of risk. Once a comprehensive dataset
is available. the risk can be reviewed with the development of site-specific assessment criteria if
necessary.
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6.2 Controlled Waters

6.2.1  Genenic Soeening
In addition to screening the recorded concentrations of contaminants in soils capable of posing a
risk to human health, EPS has also screened the results of groundwater analysis for potential to

cause harm to water resources,

The criteria used for this process were derived by EPS using the following technical guidance:

o  Bmironnent Agency Renadial Targsts Mghodology: Hywdrogeolooical Rik Asessment for Land
Contamination.

Resource Sensitivity of Area Basis of Tier 1 Criteria

High Groundwater Resource Potential (HGwRP) - | UK Drinking Water Standards
Principal Aquifers (UKDWS)

Low Groundwater Resource Potential [LGWRP} -
Secondary Aquiters not being abstracted and Unproductive
groundwater strata

UK Environmental Quality
Standards (EQS)

Screening criteria for Low Groundwater Resource Potential (LGwWRP) have been adopted for this
site due to the underlying geology being classified as a Secondary A Aquifer and taking account of
the nearby watercourse (where EQS would tvpically apply).

6.2.2  Asesent of Results Controlled Watars

The screening process has shown that screening criteria, where available, protective of controlled
waters have not been exceeded by any groundwater samples,

Although very minor detections of the chlorinated solvents TCE, DCE and Vinyl Chloride were
identified within the groundwater sample obtained from BH3, the concentrations of these
detections (5ug/’ |, dug/ | and 0.2ug/ 1) are very low and only very slightly above method detection
limit, and all within their respective Water Quality Standards. Even if the most-sensitive UK
Drinking Water Standards are referenced, the concentrations recorded on site for these
chlorinated solvents are still very low (UK DWS of 10ug' L10ug/1 and 0.5ug' 1 would apply
respectively for these compounds),

On this basis. the identified contamination is considered unlikely to be capable of posing a
significant risk to controlled waters m the context of the sensitivity of the site. This 15 a
preliminary finding, which will need to be confirmed once further investigation data becomes
available for key arcas of the site (particularly across the north, and northeast).
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6.3

6.3.1

6.3.2

Assessment of Risks from 5oil Vapour — Inhalation

To assess the risks to future site users from vapour mtrusion, a series of 11 soil gas monitoring
points were fitted with a stainless steel sparge point towards the base of the borehole. The
screened section was installed between 1.65m and 1. 8m within each borehole.

This nisk assessment has been undertaken using site-specific information, where available, to
derive risk-based assessment criteria.

Mthodology

Following collection of sml vapour analytical data, it is possible to further assess the vapour
migration and inhalation pathways. The focus of this assessment is on vapour intrusion to indoor
air as this is the critical exposure pathway for the vapour nhalation pathways,

Use of soil vapour data removes some of the uncertainty when assessing risks from vapour
intrusion, as the partitioning and volatilisation from soil’ groundwater to soil gas does not need to
be modelled as it 1s measured directly.

Niddl Selection

There are a number of human health modelling software packages capable of modelling risks from
CoC concentrations measured in soil gas. One of these 15 CLEA 1.07 and as such it has been
adopted as a suntable modellmg tool to assess the potential risks to human health receptors from
CoC in sonl gas.

6.3.3  Chemal and Tenedlogeal Parandtears

The toxicological parameters were selected following the guidance presented within SR2 using the
pre-loaded data within the CLEA model.

6.3.4 Nbodd Input Paranatars

In order to accurately reflect the risk to the offsite receptors, the following basic model nput
parameters were used.

Land Use Commercial
Receptor Female (com) 16-63yrs
Building Office (post-1970)
Soil Type Sandy Loam

It should be noted that the model set up is considered to represent a conservative scenario as for
the purpose of risk assessment,
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6.3.5 Sdedion of Contaminants of Concem

A number of contammants were measured at concentrations above laboratory MDL. In the
absence of detailed modelling information available for some of these contaminants, the following
have been used to represent the potential risks associated with inhalation of volatile contaminants
by neighbouring residents.

o  Carbon Disulphide

e Xvlenes

®  Styrene

¢ Trichloroethene

¢ Tetrachloroethene

e | 11— trichloroethane

o Aliphatic C5-C6

e  Aliphatic C8-C10

e  Aliphatic C10-C12

s  Aromatic EC5-ECT (Benzene)
o Aromatic EC7-ECS (Toluene)
e Aromatic EC8-EC10

e 2 Propanone (Acetone)

6.3.6  Asessrent of Riss from Vapour Inhalation

Maximum concentrations of the selected contaminants measured within the soil vapour sampled
were input into the model to assess the risks to current and future on-site receptors. The CLEA
Output is presented as Appendix I.

The results of the sml gas assessment indicate that the maximum measured concentrations of all
contaminants in soil vapour do not present an unacceptable level of risk to current or fiuture site
users, with the calculated hazard indices for all contaminants being (.00, which falls significantly
below the trigeger value of 1.0,

As such the risks to future site users from wvolatile contamination originating at the site is
considered to be acceptable.  This assessment also demonstrates that ofi=site risks from site-
derived contaminant sources generating organic vapours to neighbouring residential properties
are unlikely to be significant,

In addition, concentrations of volatile organic compounds were not identified above (. 5ppmV

during any soil gas monitoring visit (see Table 4), which corroborated the low-risk findings of the
quantitative assessment.
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6.4 Preliminary Ground Gas Risk Assessment

h.5

The results of the soil gas monitoring are presented m Table 4 and have been assessed in
accordance with CIRIA sdance * Asesang Riss Posed by Hazardous Graund Gases to Raldings” ((665),
It 1s acknowledged that the current dataset (three monitoring visits but none at falling barometric
pressure) is too himited to generate Gas Screening Values in accordance with this guidance. As
such these preliminary values have been calculated, with the final values to be confirmed once
further monitoring data becomes available for the whole site,

Results of the monitoring wisits show that no discernible flow was recorded at any of the borehole
locations and that no methane was measured above minimum instrument detection limits of 0. 1%
v/ v. Carbon dioxide was only encountered at a maximum of 0. 1% within three boreholes.

As proposed development plans are understood to include the construction of a commercial
warchouse building, the "Modifiad Wilsm and Card Glassfication Systerd has been used 1o assess the
risks from ground gases, (in accordance with CIRIA C665).

The maximum mdividual Gas Sereening Value (GSV) 1s caleulated by multiplying the maximum
borehole flow rate (1 hr) by the maximum gas concentration (%%). This gives a gas screening value
for both methane and carbon dioxide of <0.00011/ hr, which falls into the *very low risk” category
and Characteristic Stuation 1 (CS1) conditions.

These results are also confirmed by the findings of the laboratory gas analysis from the summa
camsters obtained on site, which did not identify any concentrations of methane above method
detection limit of 0.05%, whilst carbon dioxide was measured at a maximum concentration of
0.07%.

Refined Conceptual Site Model

The contaminant linkages presented in the Conceptual Site Model all require the dataset for the
whole site prior to re-evaluation. As this is not yet available, a refined CSM cannot yet be
presented. However, based on the available findings there is no reason to suggest that additional
linkages should be ncluded in the C8M and the majority, if not all. of the current linkages may
well not be active. That would remove the need for any formal below-ground remediation, with
the exception of measures typically required to protect buried infrastructure. Barrier drinking
water pipes are likely to be required regardless of the findings of the supplementary mvestigation.
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6.6  Summary of Fintlings

The previous Phase [ Desk Study identified the site to comprise a pharmaceutical distribution
centre, formerly used as a pharmaceutical manufacturer. On this basis, a number of plausible
contaminant linkages were identified associated with human interaction with shallow soils,
intrusion of organic vapour to buildings and risks to controlled waters.

The intrusive investigation comprised the drilling of 22 boreholes and 12 trial pits across the site,
with ground conditions found to comprise a moderate thickness of made ground overlying
successive layers of cohesive and granular River Terrace Deposits. Below this lay London Clay
Formation which comprised of a soft initial layer of silt overlying stiff, grey clay.

Whilst this investigation involved detailed investigation of the western half of the site, only
sporadic investigation was possible in the eastern and north eastern areas due to the presence of
operational buildings. These latter areas nclude the majority of the Potential Arcas of Concern, so
further investigation will be needed to finalise the Conceptual Site Model and, 1if necessary, the
Remedial Strategy for the whole site to ensure safe redevelopment. These initial findings should
therefore be considered prelminary. However, the sporadic investigation and momtoring that was
possible in these areas, coupled with findings of the avalable previous mvestigation (by Golder
Associates and ERM in the past), suggests that significant risks from site-derived contamination do
not exist and there 1s no obvious barrier to redeveloping the site (in terms of contamination). In
addition, even without the remaining data the available dataset almost certainly confirms that the
site does not pose a significant possibility of significant harm to existing receptors and would not
warrant determination as “contanunated land” under Part 2A of the Environmental Protection Act
1990 (although that decision would remain the value judgement of the LPA).

Laboratory analysis of shallow and deeper soils from across the site has not identified
concentrations of contaminants to exceed the adopted screening criteria protective of future site
users in a commercial setting. An initial assessment of the risks posed has not identified a
significant risk to either human health or controlled waters, although further testing during the
supplementary phase of works is necessary confirm the risk assessment and final Conceptual Site
Model. As part of this process, it may be necessary to develop site-specific assessment criteria for
certain compounds which currently lack readily available published screening eriteria, such as the
semi-volatile organic compounds encountered in BH3.

In addition Lo this, laboratory testing of groundwater has not identified concentrations which are
considered to pose arisk to the groundwater body, whalst detalled quantitative soil vapour analysis
has not identified a risk associated with intrusion of volatile organic compounds into future
buildings. An mtial programme of ground gas monitoring has found the site to fall mto
Characteristic Situation 1, for which no ground gas protection measures would be required.

Once the Conceptual Site Model 1s finalised, remedial requirements (if needed) can be appraised
and presented in a strategy for review by regulators and the client. Even if no risks are identified
through the next phase of investigation, there will still be a need for an outline remedial approach
for dealing with any unforeseen contamination. through a Discovery Strategy.
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6.7

6.8

In the context of potentially unacceptable or acceptable risks as outlined within the Environment
Agency’s Land Contamination: Risk Managaent guidance, risks have not been identified by this work
that require mitigation, however it should be noted that further investigation is planned in
currently maccessible areas of the site, subsequent to demolition of the current buldings,

Recommendations

Although significant risks have not been identified as part of this mvestigation, additional
investigation is currently planned subsequent to the demolition of the onsite buildings. It is
recommended that as part of these works, additional soil, ground gas and groundwater monitoring
be undertaken, particularly in the east and north / north-eastern sections of the site n order to
further assess the risks from remaining Potential Areas of Concern, areas of contamination
identified n historic investigations, as well as the concentration of Benzylbutyl Phihalate found m
BH3 during this investigation,

The 1ssue of whether the necessary site clearance 18 considered “commencement’ of the planning
permission should be discussed with the LPA to ensure that a breach of planning consent 15
avoided. The agreement of the final Conceptual Site Model and Remedial Strategy would typically
be a pre-commencement requirement, but in this instance, it is not possible to complete these
aspects without undertaking the site clearance for the reasons stated above. This is not an
uncommon issue and likely to be agreeable with the LPA provided no construction commences
before all pre-commencement requirements ol the planning process relating to contamination
have been fully agreed.

The site 1s obviously large and complex so prior to undertaking any further mvestigation, this
report should be submitted to Havant Borough Councill (who may consult the Environment
Agency) so that any comments that either regulatory body wish to make can be accommodated
mnto the scope ol works.

Waste Management

Depending on the requirements of the final scheme and any associated carthworks balance, 1t 15
possible that the site will be subject to a materials management exercise to ensure all potential
waste soils are handled and re-used in a legally correct sustainable fashion,

In those circumstances, through a risk assessment process and in accordance with CL:AIRE's
Definition of Waste: Development Industry Code of Practice, re-use criteria can be defined for site-won
soils which are suitable for use being both protective of relevant receptors and geotechnically
appropriate (with input from the structural engineers as necessary). I requested, EPS can prepare
a Materials Management Plan and have it formally declared by a Qualified Person prior to
commencement of groundworks. EPS can also assist with similar mechanisms for re-using waste
materials exempt of an environmental permit, suchasa Ul

Where viable, EPS would always encourage the employment of an MMP to sustainably manage the
re-use of site won soils and minimise the highly unsustamable practise of landfilling.
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7 GLOSSARY

BPTF

BTEX

Col

CSM

HBC

PAOC

PCE

PIRC

PFOA

PHOS

UST

TCE

TPH

WALL

Biotech Packaging Facility

Benzene, Toluene, Ethylbenzene & Xylenes
Contamimant of Concern

Conceptual Site Model

1.1 Dichloroethene

Environment Agency

European Distributing Centre

Fine Chemicals Manufacturing Works
Havant Borough Council

Methyl Tert Butyl Ether

Potential Areas of Concern
Tetrachlorocthene

Perfluorinated Chemicals
Perfluorooctanic Acid
Perfluorooctane Sulforate
Underground Storage Tank
Trichlorcethene

Total Petroleum Hydrocarbons

Vinyl Chloride

CL: AIRE Water and Land Library
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Table 1a — Laboratory Testing Schedule (Environmental - Soil)

Sample EPS | EPS | EPS | VOC _ pit auid
Sample ID Depl:h Mini | TPH |Waste | & | PCB "‘;:‘:2;‘:" St
(m bgl) Suite | Suite | Suite  SVOC Sulphate
BHI 2.5 . g g - ; . 1 _
BH1 2.5-3.0 ] 1 - ] - - . i
Bi1 10.0-10.45 - - - - - - 1 =
BHO2 3.5-4.0 1 I | I ] 1 - -
BHO3 0.0-0.8 1 I - ] 1 ] ’ X
B3 2.95-3.0 - - - - - - 1 -
BHO3 3.0-4.0 | | - I - I - -
BH3 12.45-12.5 - - - - - - ] -
BH04 0.5 | | - I 1 i - -
BH4 5.5-5.95 . : = ; : 2 l -
BH4 14.95-15 - - = 5 e = 1 =
B4 17.5-17.95 - - - - - - | =
BHo 1.15-1.2 - - - - - - | -
BH6 3.954.0 . i i i ) i 1 y
Bi16 9.45-9.5 - - - - - - 1 A
BHE 0.8 | I - | - - - -
BHS 2.5-3.0 1 1 - ] - : A g
BHE 11.95-12 - - - - - - 1 i
BHI10 2.5-3.0 S : 2 = ; S | :
BH10 7.0-9.0 1 1 - 1 - 1 2 =
BH10 10.45-10.5 - - - - - - 1 =
BHII 0.0-0.5 | I - I 1 | - -
BH11 3.6-4.0 - - - - - - ] -
BH11 11.5-11.95 - - | - - - 1 -
BHI2 0.0-0.5 I I - I | I - -
BH12 2.5-3.0 1 1 - ] - - 1 -
BH12 7.45-7.5 - - - - - - 1 -
BHI3 | | | - | 1 I - -
BHI13 4.95-5.0 - - - - - " 1 ”
BH13 6.0-6.5 ] 1 - ] 1 1 3 L
BH13 8.95-9.0 - - - - - - 1 -
BH16 2.95-3.0 - - - - - - 1 -
BH16 4.9-5.0 - - - - - - I -
BHI16 6.5 | | - | - | = =
BHI16 11.95-12.0 - - - - - - 1 -
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BHI17 0.4-0.8 - - - - - -
BH17 3.954.0 - - - - - - 1
BHI7 3.95-6.0 - - - - - - I
BHI17 8.95-9.0 - - - - - - 1
wWa2 0.3-0.5 1 1 1 1 ! 1 -
WaT 0.5-0.7 I I - I | I -
W 0.9-1.0 - - 1 - - - -
W 0.6-0.8 1 1 - 1 l 1 -
TPOL 0.5 - - - - - - -
TPO2 0.5 - - - - - - -
TPI11 0.5 - - - - - . -
TP11 1.5 I I - I | I -
TP12 0.2-0.4 - - - - - - -
TPI12 2.1 1 1 - 1 l 1 -
TP13 0.2-0.25 I I - | - I -
TP15 0.3-0.7 1 I - I I | -
TP15 1 1 1 - 1 - 1 -
TP16 1.6 I I - I - I -
TP18 1.2-1.3 - - - - - - -
TP19 0.5 - - - - - - .
TP22 0.5 . " " . " : .
TP22 1.2 I I - 1 - I -
P29 0.5 - - - - - . -
TP30 1.8 I I - I I I -

Motes:

mlgl mcters below grovind Jevel

I Sample Taken

. Sample Mot Analysed

EPS Mini Suite Organic Mater, Cyanidie, Mitals, PAITS Phenols, Asbestos, pil, sulphates

EPS TPH Suite TPH CWG, BTEX MTEE

EPS Waste Suite Waste Characterzsation Suite

YO Yolatile Organic Compounds

SVOIC Serni-Volatihe Orrgsinic Conpound

rCH Palyehorinated Biphenyls
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Table 1b - Lﬂhnratﬂr}r Testin I Schedule {Enﬁrn nmental - Gmundwatur}

Sample 1D FES 1:1-'11111 EES F.FPH Amymmacal VOC & SVOC PCB Ferrous Iron
Suite Suite N itrogen
BH1 1 1 1 1 I 1
BH3 1 I ] 1 | 1
BHE 1 i I | i |
BH12 1 1 | 1 | |
BH16 1 ] I | | 1
BHI7 | | I | I |
BHO4 1996 1 1 1 1 1 |
BHGAD] 1 ] ] ] I ]
BHGAO2 | | I | I |
BHGADS 1 1 1 l | |
BHGAO4 1 ] 1 ] I 1
BHOGADT | | I | I |
BHGAOTA 1 | I | I 1
BHGADSA 1 ] 1 1 | 1
BHGADSA 1 | I | i |
Motes
mligl mieters below groand level
] Saple Taken
EPS Mini Suite Organic Motter, Cyanide, Metals, PAIT's, Phenols, Asbestos
EPS TPH Suite TPH CWG, BTEX, MTEE
YO Salatale Crrgmoc Compoumnids
SV Semi-Vilatile Organic Compound
Table 1¢c - Lahuratnr}r Tes I.ing Schedule (Environmental - Soil Gas)
TO15 List + Hydrogen 1
Sample ID TICs Ground Gases Sulphide THP Limonene
W01 | | | |
WSI2 1 1 1 1
W07 ] | ] |
WSOR | | 1 |
WSO 1 1 1 1
WSI10 | 1 ] 1
W51 1 | 1 1 |
WS512 1 | 1 1
W13 | l ] |
Wsl4 | | 1 |
WS15 I 1 I |
Paotes
milgl meters belear ground fevel
I Sampde Taken
. Sample Not Analysed
Crround Gases Carbon Dioxide, Methane, Crovgen, Mitrogen, Carbon Monoside
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Table 2 — Laboratory Testing Schedule (Geotechnical)

Sample 5.;:;‘:::: Moisture Liguid / Particle Size Undrained Oedometer
ID (m bel) Content |Plastic Limits| Distribution Triaxial Consolidation
BHI 4.5-5.0 - - l - -
BHI 12.0-12.5 1 1 - - -
BH3 2.0-2.5 - - | 3 -
BH3 5.0-5.45 - - - | -
BH3 12.0-12.45 - - - 1 2
BH4 3.54.0 1 1 - g :
BH4 11.5-11.95 - - - I 1
BH4 19.0-19.45 - - - | |
BH6 1.2-1.65 - = ] g ¥
BH6 9.0-9.45 - - - 1 2
BHR& 2.5-3.0 - - l - 5
BHE 8.5-8.95 - - . 1 x
BHS 10.0-10.45 1 I - - =
BHE 14.5-14.95 - - - | -
BHI10 1.5-2.0 1 1 - s 4
BH10 3.5-4.0 - - 1 - 4
BHI10 5.5-5.95 - - - 1 1
BH1( 5.95-6.0 1 1 2 S .
BHI0 | 14.5-14.95 - - - 1 |
BHI1 2.5-3.0 - - 1 - =
BHI11 13.0-13.45 - - - 1 1
BHI11 13.45-13.5 I 1 - . .
BHI1 17.5-17.95 - - - | |
BH12 1.1-2.0 - - 1 = %
B2 6.20 - - 1 - -
BHI12 7.0 - - - | 5
BHI12 10.0 - - = 1 5
BHI13 2.0-2.45 - - 1 - 4
BH13 5.95-6.0 I | - < 5
BH13 12.0-12.45 - - = 1 5
Bil6 3.9-4.0 1 1 - z 2
BHI16 5.0-5.45 - - - | 5
BH16 6,95-7.0 - - ] - -
BH16 9.95-10.0 1 1 - - 5
BHI6 | 12.0-12.45 - - - 1 5
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BHI7 | 3.54.0 2 . !
BHI7 | 6.95-7.0 : : ]
BHI7 |12.0-12.45 g

Motes;
mibgl

mefers below ground level
Sarmple Taken
Sarrgde Not Anadysed
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Table 3 - Groundwater Monitoring Parameters (18/02/2021)

Depth Dissolved . Electrical
Location rtn pH Oxygen rempf FAtre | Redox Conductivity F::m:lur:t
water (ppm) (C) (uS/cm) Thickness
(m bgl)
BHI 3.03 71.21 2.10 11.3 36.2 688, 0 n' a
BH3 2.35 7.48 1.80 1.6 111.7 361.0 na
BHSE 2:13 7.43 2.98 10.7 141.8 520.4 n'a
BHI12 208 | Tli 0.83 1.5 6.86 1088 n' a
BHI13 3.05 7.40 2.64 11.2 141.8 622.7 n' a
BHI16 22T | 2 4.0 11.1 127.7 669.7 n a
BHI17 280 | 7.11 0.41 12.2 1.3 744.0 n' a
BHGAO] 340 | 7.37 3.32 1.7 94.1 879.0 n a
BHGADZ 2.61 1.87 6.10 9.5 122.6 ¥ n'a
BHGADS 2.85 7.33 4.74 12.3 143.6 584.0 n' a
BHGAD 216 | 7.65 6.47 11.5 148.9 369.0 n a
BHGAQOT LT | T3 0.56 12.3 -69.0 654.4 n'a
BHGAOTA 2.83 Toad 4.0 11.3 104.5 1128 n'a
BHGAODA 250 | 6.96 0.27 11.7 -6, 3 1144) n a
BHOSA 247 | T.08 3.38 10.6 93.7 620.0 n'a
BH-04-1996 | 2.30 | 7.38 7.63 1.6 171.5 338.9 n' a
Nofes

o a—not mmy

i bl — etres, e lorar ground level

P — parts per million
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Table 4 - Ground Gas Mnnituring Data

(25/02/2021)

Sample ID | WS01 WS02) W507 WS08 WS09 WS10 WS11| WS12 WS13{ WS14] WS15]
CHy (%) <0.1| <0.1| =0.1| =0.1| <0.1] <0.1| <0.1| =0.1| <0.1| <0.1| <0.1
CO. (%) <0.1| <0.1| <0.1| <0.1| <0.1| <0.1| <0.1| <0.1| <0.1| <0.1] 0.1
0,(%) 20.7| 20.4) 20.8| 20.7| 20.6| 20.6| 20.4| 20.6| 20.5| 20.6| 20.5

Flow Rate (I hr)| <0.1] <0.1] <0.1| <0.1] <0.1| <0.1| <0.1| <0.1] <0.1| <0.1| <0.1
VOC <0.1| <0.1| <0.,1]| <0.1] <0.1| <0.1| <0.1] <0.1] <0.1| <0.1| <{.1

Readings collected on 25™ February 2021 & an atroosphenic pressure of 1025-10246 {rising).

(05/03/2021)

Sample ID | WS01| WS02 WS07 WS08 WS09 WS10| WS11 WS12 WS13 ‘WSHJ WS]E]
CH; (%) <0.1] =0.1| =0.1| <0.1| <0.1] <0.1| <0.1| <0.1| <0.1| <0.1| <0.1
CO:(%) <0.1] <0.1] <0.1| <0.1| <0.1| <0.1| <0.1| <0.1} <0.1| 0.1 | <0.]
0:(%) 20.7| 20.5) 20.5| 20.4| 204 204 20.1| 19.9]| 20.3| 20.2| 20.2

How Rate (I hr)| <0.1| <0.1| <0.1| <0.1| <0.1| <0.1]| <0.1] <0.1] <0.1| <0.1| <0.1
VOO 0.3 | <0.1| <0.1| <0.1| <0.1| <0.1] <0.1] <0.1] <0.1| <0.1| <0.1

Readings collected om 5 March 2021 at an stmogpheric pressure of TO29- 1030 rizmg).

(09/03/2021)

Sample ID | WSO01, WS02 WS07| WSO8 WS09 WS10{ WS11{ WS12 W513| WS14 WS15
CH.(%) | <0.1]| <0.1] <0.1] <0.1] <0.1] <0.1] <0.1] <0.1] <0.1| <0.1| <0.1]
CO- (%) 0.1 | <0.1] <0.1| <0.1] <0.1] <0.1| <0.1| <0.1] <0.1] 0.1 | <0.1
0.(%) 20.8] 20.7] 20.7] 20.5] 20.6| 20.5] 20.4| 20.5]| 20.5| 20.5] 20.7

Flow Rate (IV hr)| <0.1| <0.1] <0.1] <0.1] <0.1] <0.1| <0.1 <0.1] <0.1] <0.1] <0.1
VOC <.1[<0.1] <0.1] <0.1] <0.1] <0.1] <0.1] <0.1] <0.1] <0.1] <0.1

Reading colleced on % March 2021 at an atmostheric pressure of 1020-1020 (steady).
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APPENDIX A

Selected Site Photographs



= —

—  Approximate Site Boundary

®/ Approximate Photo Location

Crown Copyright. |All rights reserved.
Licence Number: 100054115

Title:  PhotographLocation Blan

F'mject: 32 Mew Lane, Blavam

Appendix TA

Sl NTS

Thraran B W1 J Spproved By, 58

Jot T LIRS
[z i 3Mewlane 13210 4
[zt Aarch 2021




Phase [T Geo-Environmental Ass¢ssment
Phzer, 32 New Lane, Havant
EPSRet UK20.5052¢

Photo 1: View looking west at the northwest corner of the
site.

Photo 2: View looking southeast across the site,

Photo 3: View looking north along the castern edge of the
site, with BHI7 under the vellow cover.

Photo 3: View looking west at the southwest corner of the
site, with BH12 underway.

|Photo 4: View looking northeast, from the southwest corner
of the site.

!

Photo 6: View looking south across the gravelled area in the
west of the site,

Photo 7: TP12

Photo 8: TP1

— e
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APPENDIX B

Detailed Site Layout
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