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Phase 1 & 1T Envirenmental Assessment
Land off Station Road, Surflect
EPS Ref: LIK20,4948

LAND OFF STATION ROAD, SURFLEET

NON-TECHNICAL CLIENT SUMMARY

This report presents the findings of a Phase [ & Il Environmental Assessment which was carried out to
identily potential contamination from previous or current uses of the site and surrounding area and
to determine if there are any environmental risks associated with the site and its development for
residential use. Pertinent ﬂnﬂlngﬂ and conelusions may be summarised as follows:

e The site is currently mixed use, with residential properties, sheds/garages and a large workshop
that are proposed to be demolished and replaced with new residential housing, with associated
domestic garden arcas, Notably, at least one of the buildings has rooling pancls which were
anticipated to he made up from ashestos containing materials,

e Potential risks were identified associated with the developed nature of the site, which may have
also been previously used as a saw pit, and both could lead to the presence of Made Ground (fill).
Localised impacts from daily activities such as vehicle maintenance were recognised as requiring
further assessment,

o Intrusive investigation cnmpriseﬂ the drilling of five borcholes to a maximum {]::|1'l|: ol §5.0m and
the ground conditions were found to comprise mainly granular fill materials with construction
debris (brick and concrete fragments), overlying natural sandy silts representative of Tidal Flat
Deposits,

e Laboratory analysis of shallow soils ebtained from across the site identified concentrations of
contaminants that are not suitable for use within modern parden areas. Therefore, in areas
of future gardens or solt landscaping associated with Plots 1,4 and 5, a minimum thickness of
425mm of topsoil cover will be required to protect future residents, In Plots 2 and 3, this layer
should be increased to 600mm due the presence of asbestos in soils beneath the footprint of the
workshop, When garden arcas are formalised, verification works will be required to demonstrate
this has been carried out to the required standard.

e Additional recommendations have been made including the removal of any asbestos containing
materials from the existing buildings (including roofing panels of the workshop), prior to
commencement of any other m:lcw]upmunl activities {in-::ludmg gmundwm'h}. Ground gas
monitoring should also be andertaken l.m'.ng the installed muniluring |Ji|.u:,5 so this risk can be ['u"_f
assessec. A number of other standard health and safety measures are included within Section 6,3
ol this repoit, to protect construction workers during the redevelopment works.

The above points represent a simplified summary of the findings of this assessment and should not form
the basis for key decisions for the propased 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




Phase | & Il Environmental Assessment
Land ofl Station Road, Surfleet
EPS Rel: UK20,4948

Project Reference: LIK20.4948
Title: Phase | & 11 Environmental Assessment
' Land off Station Road, Surfleet
Client: Bates Environmental
Date: 22% April 2020
B Caxton House T: 01954 TI0666
H o [l
BPS Contact Details: road Stree I li.'ll 954 710677 ‘
Cambourne I info(@epstrategies.co.uk
Camlridge CR23 6N W 'W\’Fw.epntmteg{us.u:.ult
Status; lssue |
Author: Reviewed: Authorised:
f 4 il
Y - P | g
-k _'{r' \ Y;}\J‘;{fu{
Mitchell Tucker Ben Virtue Will Evans
Consultant Principal Consultant Director

This repeart haw bevn preparesd for the cheat(s) listed on the report title page. EPS accepts no Hability or responsibility for use of, or relianes
upain, this roport and /e the nformation contadived within it by third parties.

1F third parties havee been contracted § conilied during compilation of this repart, the validity of any data they may have supplied, and which
are included in the report, lave heen assesmed o G o possible Ly EPS howeyer, EPS cannot guarantee the validity of these data,

No part of this repert, or references to It may be inchuded in publidied docaments of any kind sithoo apgrosal from EPS, This vepart andd
it contents, together with any supporting correspondence ar other documentation, remain the property of Environmental Protection
Strategpies Lt wnnil paid for fn full,

The report has been written, reviewed and authorised by the persons listed shove. 1t has alo wodesgone FPS® in bovse quality management
inspection. Should you require any Turther assistance regarding thee information provided within the report, please do pot hesitate to contait
us.

The Matiomal Planning Policy Framewark requires a competent person vo prepare site investigation information, which ke defines] ava porson
with a recognised relevant qualification, sullicent experience in dealing with the type(s) of pollution or land Instablliey, and membership of
a relevant professional arganisation. EPS constlers that it fallils those oritevia and woubd webeame any regqueat for stall CVs or case stuskies 1o
demonstrade it,

As stated within [TEFRA's Contaminated Lamd Statutory Guldance, with any complex risk ssscsmnent it is possible that diffevent suitably
apnalifical poople may reach dightly diffirent conchusions when interpreting the same information. EPS recopnises (his anul commidders the
conclusions presented within this report to be robust snd appropeiate but input from the Local Autheority and thelr judgernent i fineowith
this guidhainee would sill be welcomed,



Phase 1 & 11 Environmental Assessment
Land off Station Road, Surflect
LEPS Rel: LIEC20. 4948

5 11
Y (S
5.2
5.3
5.4

6.1
6.1.1
6.1.2
6.1.3
5.2
6.3

TABLE OF CONTENTS

Ohjet.li\'ea
Seope ol Wnrk

Project leit..'lliuns ﬂm! CunEernEﬂ ................................................................

—

(2% ]

GEQO-ENYIRONMENTAL SETTING ..oooitinsssonsssssaasinssiisnsssnnsssssasssssasssssssiansssasiiin

Site Location and Dcncrlplmn R T ST T T A S AN T At AR A

Site Hlslm'_',r

CDNCEPTI]J‘IL MUIJ'EL Er. PHEHMIH&HY HISK ASSESSMENT

Background ... R

Source Lhm‘acter'isatiun

Potential Receptors ..

Patential Pathwa}ru R S R N B A R
Summary ufﬂanmmlnmt Lmlcagen i SR R A
Key Potential Areas of Concern and I.lnm*l:.intlcﬂ

S[IMMARY‘ DP I.N-I‘Ruslvl; iNvHrIGﬁl IONE“ CRRRLE R R LR LR R e LR Rt bl

Euplnratnry Hole Locations ;.

In-5itu Testing & Soil Sampl::ng

Laboratory Testing ...

FINDINGS OF THE IH\-’EI'[GATIDN PP PRSPPI

Ground Cnur:]mrms_..,,....‘.......u...............“...................................,J....,.....

Made Ground . ...
Tidal Flat Deposits ...
Groundwater ..

Ph:rmca] E'Il'ld.[.".l]l::e uf(..un‘hlm.mal.mn g T

Laboratory Analysis — Soil ..

ENVIRDNMMAL A[‘PR.&ISAIJ R RS NN R AR AR R RS R RRE SRR AR AR R AR

Huwman Health, ..
Lemd Use i:mnﬂ

Assesument of H.mm.f.t: Hum.m Hmhh .........................................................................

Statistical Analysis. ...
Eummar}rul'F[ndiugs......................................,......... R AR

Rt s ames i vaai v s ki e i v o s i T

T S -
& A: +
WmoSe o 08 O B b

Saha e i B B b S e e
MH%EEﬂEﬂﬂﬂﬂﬂ\&E\m-h-h-hm—m



Phase 1 & 1l Environmental Assessment
Land off Station Road, Surfleet
EPS Refl: UK20.4948

Figures

Figure | Site Location Plan

Figure 2 Current Site Layout

Figure 3 Aevial Photograph

Figure 4 Borehole location plan

Tables

Tahle | Laboratory Testing Schedule (Envirommental)
Appendices

Appendix A Selected Site Photopraphs

Appendix B Proposed Development Plan

Appendix C Surrounding Land Use

Appendix 1) Geological Context

Appendix E Groundwater Vulnerability and Flood Risk Maps
Appendix F Selection of Historic Maps

Appendix G Site Specific Borehole Logs

Appendix H Laboratory Results- Environmental

Appendix 1 Generic Screening Criteria

Appendix | Statistical Analysis

Appendix K Caover System Caleulations

Appendix L Cover Soils Checklist

Appendix M Method Statement for Encountering Unexpected Contamination

TABLE OF CONTENTS (CONTINUED)



Phase | & [ Environmental Assessment
Land off Station Road, Surfleet
EPS Ref: UK20.4948

1.1

1.2

INTRODUCTION

In March 2020, Environmental Protection Strategies Lid (EPS) was commissioned by Bates
Environmental to complete a Phase | & 11 Environmental Assessment report at Land off Station
Road, Surfleet, Spalding, Lincolnshire, PEIT 4DG (‘the site'); see Figure |,

The work was commissioned in order to support planning requirements for the *demolition of shed
and associated outbuildings and replacement with 5No. two and three bedroom houses” under South Halland
District Council Planning Reference; H17-1040-17.

This report presents the findings, conclusions, and recommendations of the Phase 1 Desk Study and
subsequent Phase 11 Intrusive Investigation undertaken as instructed,

Objectives
The objectives of this investigation were as follows:

a) Examining the site history - late 18005 to present day, through collection of historical maps of
the area, site records, records held by relevant local authorities, the Lrivironment Ageney and
review of other information databases,

b) Characterising the site's environmental and geological sensitivity through examination af
existing geological, hydrogeological, topographical, and historical maps and aerial photograpls
of the area,

¢) Identifying Potential Arveas of Concern (PAOCs) through a combination of historical map and
data roview,

d) Consideration of any future plans for the site and the effects any proposed changes may have an
contaminant |h1!¢;agf.'.1t over time.

¢) Development of a Conceptual Site Model and Preliminary Risk Assessment to evaluate the
potential risks posed by the site and make recommendations for any further work that may be
required to ensure suitability for use and safe development. In accordance with the Environment
ﬂgem:_',-'s Land Contamination: Risk Management (2019} and the National Planning Policy Framework,

Scope of Work

To perform an exploratory assessment of the site in accordance with the principles and requirements
of DEFRAs 'Contaminated Land Statutory Guidance’ (2012), B510175 —'lnvestigation of Potentially
Contaminated Sites’, and B55930:2015 "Code of practice for ground mvestigations', the following tasks
were undertaken:

Desk Stud;[;

e Collection of site records.
e  Study of existing peological, hydrogeological and historic maps of the area,

o  Consultation of environmental databases, including records held by the local authority (where
available),

Review of proposed development plans.
Development of a Conceptual Site Model (CSM) and Preliminary Risk Asscssment.
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1.3

Intrusive lnxestig;_ltinn:

e Site walkover, inspection of any visual evidence of contamination at the site, abtaining
photographic records.
Health and safety briefing/ site supervision.

e Drilling of five window sample boreholes o a maximum depth of 5,0m below ground level
(bgl), using a track-mounted percussive rig.

o Continual lopging of ground conditions including inspection of samples for visual and olfactory
contamination, and laboratory analysis of selected representative samples,

¢ Installation of gas and groundwater monitoring standpipes at selected locations (on a
precautionary basis).

Data collection
Interpretation of data jnr:iuding ::nmplnti:m ol Generie Quantitative Risk Assessment.
Reporting

The lindings and conclusions of these investigations are presented in the following sections,
Project Limitations and Constraints

The purpose of this report is to present the findings of a soil sampling investigation conducted at the
lacatian(s) specified. When examining the data collected from the investigations made during the
assessment, Environmental Protection Strategies Ltd (EPS) makes the following statements;

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 borehales and / or trial pits to recover soil
and / or proundwater samples, The locations of these excavations and sampling points 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 ditfer
to those found during the investigation.

No visible evidence of Japanese Knotweed was identified during the site walkover. However, this
plant can be difficult to identily in the early stages of growth and therefore it is not always possible
to identify its’ presence al certain tmes ol 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 o make a detailed assessment,

The investigation was carried out 1o assess the significance 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 GEO-ENVIRONMENTAL SETTING

The following section provides a summary of the information collected in relation to the site location

and history,

2.1 Site Location and Description

Detail Description

“The: site is located in the cast of the village of Surflect approximately 6.2km

Lo
ocation north of Spalding, Lincolnshire.
Grid
Refovencs | 220230 328730

Topographic | Levels appear mostly flat at approximately 6m Above Ordnance Datum
Elevation | (ADD).

: A walkover was completed by EPS on the 17" March 2020, with the site noted

to be rectangular in shape, covering an area of approximately 0.17 hectares,
Access was [rom a private road just south of Station Road, with the area found
to consist of a large workshop building, a couple ol small residential dwellings
and numerous sheds and portable structures.

A large rectangular workshop is located in the north western corner of thie site,
with a smaller extension that juts out to the south, both of which are brick built
with large metal roller doors. Asphalt hardstanding leads up to the roller door,
whilst inside a concrete floor is present, with a brick lined inspection trench
running north-south through the majority of the building, Furthermore, the
roofing of this workshop appeared to be made from pancls of asbestos
containing materials (ACM).

The rear of this building is partitioned off, possibly for office/ wellare use
whilst the rest of the space is currently used for vehicle storage, with a small
tanker present as well as a couple of other trailers. Throughout the warchouse,
engine parts and corresponding tools/ equipment (including for vehicle repair
are also stored, The inspection trench appeared to be holding some water.

Dnscriptiun
al Site

Hetween the wooden fencing that demarcates the western perimeter of the site
and the workshop, a narrow alleyway permits access Lo the rear of the building,
with a storage tank ol unknown purpose elevated abave the ground on a metal
frame. A manhole cover was also present at the base of this tank,

On the castern hall of property, a two-storey dwelling with a narrow gravel
driveway marks the eastern extent, with a smaller single-storey property and
associated garage attached to the north. An area of concrete hardstanding was
present along the cdge of the warchouse to the west with manhole covers
suggesting the presence of underground drainage systems running under the
workshop.
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Detail Dcscriptiun

The north cast area appears mostly overgrown with nettles and brambles, as
well as several piles of debris, including metal signs, engine parts and househald
goods scattered across the surface, Additionally, a small portable building and
a shed are located in this section of the study area.

e A narrow public footpath connecting the private access road and Station Road
of Site : .
(comtinusd) was found to form the eastorn h::unﬁlar}', with a small hedgerow the other side
of the path separating it from the adjacent land.
Mature deciduons trees were observed bordering the site to the north along
Station Road, with mature coniferous trees located in the neighbouring
residential properties; along the western edge of the workshop
To the cast, south and west the land appears to be used mainly for residential
Surrounding housing, and the property to the south east is occupied by a hotel and public
Land Use house, Arable farmland and a small strip of woodland are present to the north,

with some farm buildings located to the north east and Spalding Goll Club is
pusiliunc:d to the south east,

A plan showing the site location is provided as Figure 1, the current site layout is detailed on Figure
2 and an aerial photograph is included as Figure 3, Selected site photographs are included as
Appendix A, a proposed development plan is included as Appendix B and relevant extracts of a
Landmark Fnvirocheck report are included as Appendix C.

2.2  Environmental Setting

Detail Description

Geological mapping indicates the site to be underlain by superficial clay and
silt of the Tidal Flat Deposits with the bedrock gealogy mapped as mudstone
of the Oxford Clay Formation.

Geology Mapping also reveals that two large areas of made ground are located to the
south east, underlying Spalding Goll Club and the adjacent agricultural field
tor the south of this feature,

Information on the site’s geological context is included as Appendix D,

A historical borehole log hosted by the BGS for a position drilled
approximately 50m to the south west reports layers of silty sand increasing
with density to a depth of 19.35m. Below this, stiff to very stiff clays are

Gf{;ﬂm}l I recorded to the base of the barehole at 25m bgl. The elevation that this
ogica bovehole was drilled from is not provided on the log but groundwater
Survey (BGS)

appears to have been recorded as vesting as shallow as 0.6m depth.

The historical borchole is also included in Appendix D.
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Detail

iption

Gmlﬂgim]
Hazards

Hazard On Site Risk

Mining Activities Mo Hazard

Collapsible Ground Mo Hazard

Compressible Groumd Moderate

Ground Dissolution Mo Hazard

Rmming Sand Moderate

Landslide Very Low

Low

Shrinking / Swelling Clay

Radon

The Envirocheck report shows the site to lie withina Tkem grit'] section where
the percentage of homes above the radon action level is between 0% and
1%. It also reports that the site does not lie within an area where basie radon
protection methods will need to be employed.

{-l}rdrngeulugy

Groundwaler vulnerability maps for the area show that both the underlying
bedrock and superficial geology are classified by the Environment Agency
(EA) as Unproductive Strata, and the site does not lie within a Source
Protection Zone (SPZ) for local groundwater abstraction.

The Envirocheck report does not list any proundwater abstractions within a
1k radius,

Groundwater vulnerability maps are included as Appendix E.

H }rdrul{:gy

The nearest surface water leature is the River Glen, located roughly 20m to
the south,

There are five discharge consents listed within 500m, the closest of which is
270m north west, rulaling to storm sewage overflow discharging into Fen
Divain.

The Envirocheck report lists two surface water abstractions within 500m,
both of which used for spray irrigation at Spalding Golf Club (located 133m
and 169m south east respectively).

Review of the EA Flood Zone Map for the area indicates that the site lies
within Flood Zone |, which is defined as the area with a low potential risk
ol looding from fluvial or tidal sources, It should be noted that the flood
maps consulted do not take into account flooding from other potential
sources of floodwater, such as from poor drainage, or groundwater,

A copy of the flood map for the site and surrounding arca is also include
within Appendix E

Known Site
Drainage &
Utilities

Manhole covers observed during the walkover suggest the presence of
undcrgrnuml drainage systems that run across the site. Overhead power
cables enter the site from the private access road to the east, and connect to
the smaller buildings located within the limits of the study arca. A telegraph
pole is present in the centre of site, just off the southern edge of the
waorkshop.

Landfill &
Waste

No active or historical landfills have been highlighted within Lkm, nor have
any cases of potentially infilled land been identified.
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Detail Description
The Envirocheck report lists 3 industrial land uses within 500m, which are
summarised below,
Land Use n,‘“t““_““ Status
2 (Direction)
Industrial | et (Wathin
Land U Spalding Domestic (Washing ¢
56 Machisses Servicing & Repairs) 149 (W) Inactive
K ) Williams (Boilers Servicing, ; .
Replacements & Repairs) . i
Graphix Design & Print (Printers) 447m (NW) Active
Two pollution incidents to controlled waters are recorded within a 500m
Pollution radivs. The nearest incident pecurred in March 1994 where the River Glen
Incidents 215m to the west, was contaminated with eils which had a serious impact
on the receiving waters.
Previous
Investigation | EPS are not aware of any previous site investigations or remedial works
or undertaken at the site.
Remediation
The site lies within a Nitrate Vulnerable Zone where surface water is
Seatitve Tand identilicd as being at risk from nitrates leaching from agricultural land.
- No further environmentally sensitive aveas/ designations are present within
1km.

2.3 Site History

A summary of historical map data from 1887 to 2020 is pruuided below and copies of relevant
historic maps and any others examined during the investigation are included in this report as
Appendix F. A map detailing historic features in the avea swronnding the site is displayed below.
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o  EGarliest mapping reveals that a saw pit used to partially lic on the western hall of site and is
possibly associated with a nearby ‘smithy” to the south west; with numerous small rectangular
buildings situated along the centre of property in an approximate north-south alignment.
Railway tracks and buildings associated with Surfleet Station were located about 50m to the
cast, whilst to the north a large triangular shaped ficld of reeds, suggesting an area of marsh, lies
adjacent to the railway. By 1904 a goods shed is recorded as part of the station infrastructure.
A road, following the present day line of Station Road lies directly to the south with the River
Glen beyond this.

® The layout of the site and surrounding area remained apparently unchanged until the early
1970"s, when, the railway is listed as disused, with the railway yard having been replaced by
Glen House Farm. To the west lics, a haulage depot consisting ol a large rectangular building
with two tanks attached to the western most edge.

e The building layout on site has also changed by the early 1970's, consisting of 4 small rectangular
buildings along the centre of site, as well as two small sheds to the rear, By 1987, an additional
large square huilding has been constructed in the north western corner in the present day
position of the largest structure on site.

® By 1996 the former railway line has been replaced by the Al6, with the haulage depot and
associated tanks being replaced with a housing estate by 1999, The site layout remains
unchanged to the present day,
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3

3.1

3.2

CONCEPTUAL MODEL & PRELIMINARY RISK ASSESSMENT

The following section provides a review of the contaminant linkages that may be active at the site
through the process of a Preliminary Risk Assessment, whereby EPS have examined the potential
sources that may be present as a result of historic and / or current site activities and where
potential interaction between these sources and the identified human / environmental receptors

m ﬂ}" CHECUT .
Background

A Desk Study comprises the first stage of any geo-environmental assessment, the purpose of which
is to determine what potentially contaminative activities may have oceurred at the property or the
surrounding area which may pose an environmental or geological risk to site users, the surrounding
environment or proposed development, either at present or in the future,

The method used in this investigation to assess the environmental risk posed is based on the concept
ol ‘contaminant linkage’, which considers the following three factors:

The location from which an environmentally hazardous / contaminative
Source .
substance is, (or was,) derived.
A voute or mechanism via which a source could come into contact with a receptor
Pathway el
to cause significant harm.
Receptor An environmentally nunuill.iw: object or condition e.g. person, Ipru.ps:rt:,r,
controlled water, or ecological system, which may be present now or in future,

Ifall three factors are identified, there is the potential for a ‘contaminant linkage” to be active, which
could result in significant harmn being cavsed to the environment or hurnan health,

Source Characterisation

The following potential contaminant sources have been identificd at the site and in the surrounding
area:

Potential P‘rim.'ipal
- Source Description Contaminants of
Source
Concern

Infill material of unknown otigin (made ground) used
to level areas beneath existing/ historic buildings and | PAH, Metals, ACM
hardstanding.

Current Site Use | Ongoing use as a workshop. TPH (incl, BTEX),

PAH
Suspected ACM roofing on the existing workshop
ACM
building.
¢ s ; : : sround Gas
Historic Site Use | Historical use as part of the site as a saw pil. (CH, CO»)
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1 Principal
Putcoitial Source Description Contaminants of
Source
Concern
Current/ historic commercial and tndustrial land vse
of the surrounding area including farms, ‘smithy" and PAH, Metals,
Current and a haulage depot. ACM, TPH, YOC's
voc!
HMHH“I, Dismantled railway line located to the cast of the site. I
Hurrnuml:mg -
Latid Ui Large area of made ground un-:-icr Spalding Goll Gisiiid Gig
Course to the south cast (as indicated by BGS
. (CH, COy)
mapping).
Maerr  PPAH Pabyryetic Arosmatie Hydrocarbons ACM  Ashedns Contadining Matcrials
TFH Tural Perraleum H:‘!lmrﬂr‘lln BTEX  Bemvene, Tolwene, “t'h’nll'ﬂlﬂll' arl Xybewie
CH; Methane ciog Carbion Dhoxide
VO Vulstile Orpanic Compounils SV Semi-Volatibe Opjranie Compeamids

3.3 Potential Receptors

A framework for the assessment of risks arising from the presence of contamination in soils has been
produced by the Environment Agency and the Department for the Environment, Fooad and Rural
Affairs (DEFRA) and is presented with the report: “Using Science to Create A Better Place: Updared
Technical Background to the CLEA Model — Science Report SC050021/ SR3', This guidance document
defines a series of standard land-uses which have been further developed into six generic land uses
in the Category 4 Scrcening Levels project for Land Affected by Contamination
(DEFRA/Contaminated Land: Applications in Real Environments (CL:AIRE) Project Report
SP1010, 2014) which form a basis for the development of the Conceptual Site Model,

The prnpnml development plan includes the demolition of the existing sheds and outhuildings, with

the erection of five residential dwellings with associated private pardens. Therefore, the land use
has been considered as:

e Residential (with home-grown produce)

In view of the environmental setting, current and potential [uture land use of the site and
surrounding sites, the potential receptors for any contaminant impact are discussed below:

Receptor Site Specific Description

Future site users, site workers involved in the site redevelopment, and thosc |
Human waorking and living in the surrounding area have the potential to be at risk
from exposure to potential contaminants of concern (CoCs).

The site is reported to be underlain by superficial Tidal Flat Deposits and
Oxford Clay Formation, both of which ave defined by the EA as
Unproductive Aquifers, and the site does not lie within a SPZ for nearby
groundwater abstraction, Therefore, underlying groundwater has not been
considered as a potential receptor to site derived contaminants,

Groundwater
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Reccpmr

Site Sper:iﬁc Deucriptinn

Surface Water

A number of surface watercourses are present within the surrounding area
including the River Glen, 2(m to the south, [t is possible that site derived
contaminants of concern may enter these watercourses by overland fow,
migration through unsaturated soils or entering shallow surface drainage /
historical land drainage which discharges to these draing; therelore, surface
waters must also be considered as a sensitive receptor within the conceplual
site model,

Flora and
Fauna

The proposed c[evelnpmm!t includes the provision of domestic garden areas
and as such, Mora and fauna should initially be considered as sensitive
receptors.

I!I.uildingu &

Subsurface structures arc likely to be present at the site which may be
a.l.l'q"l.‘l‘:.t:l)' alTocted b}r the pntm'rial. presence of the identified contaminants of

Infrastructure | concern.  These include concrete used in building foundations, buried
putahle water supply pipes and other service lines and pipes.
Adjacent Land Adjacent properties including private residential dwellings could also be at

risk from potential contaminants [ound at the site,

3.4 Potential Pathways

Where contaminants may be present in soil, there are a number of potential pathways that enable
human receptors to come into contact with or be exposed to them. The most direct pathways,
considered under current LK legislation, can be summarised as follows:

®  Dircct ingestion of contaminated soil e  Dermal contact with household dust
e Ingestion of household dust e  Inhalation of fugitive soil dust

e [Ingestion of contaminated vegetables e halation of fugitive houschold dust
e Ingestion of soil attached to vegetables e Inhalation of vapours outdoors

e  Dermal contact with contaminated soil e Iphalation of vapours indoors

C]e:rl].r, not all of these potential palh wilys :::|.1|:«]3,r for every standard land-use, For cxnmplu, ingestion
ol contaminatecd vegetablcs will not apply to land uses other than residential with plant uptake andl

allotments,

However, in addition to direct exposure pathways, a number of physical transport mechanisms /
pathways may also exist at a site that allow remote or less accessible contaminants in soil or
groundwater to reach human or environmental receptors both at a site and beyond the site
boundary. These include the fu"mﬁng:

e Downward and lateral movement of e Direct seepage or leaching of contaminants
contaminants in soil either by gravity or from sail into subsurface drains or supply

through  being

rainwater.

‘leached” by percolating pipework.

¢ Lateral migration of contaminants dissolved in @ Volatilisation of contaminants from

groundwater,

groundwater or unsaturated soils into
buildings or outdoor air,
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3.5

Through examination of the standard land use and environmental setting at each site, the presence
ol pathways and transport mechanisms described above must be considered when assessing whether
a contaminant linkage may plausibly be active, and therefore be included in the coneeptual site
maodel,

Summary of Contaminant Linkages

Considering the site use and environmental setting, and the proposed land use; the plausible
contaminant linkapes that require further investigation are swmmarised in the following table:

Source Pathway Receptor

Direct contact and inadvertent
ingestion b:f cating or amnking with

Construction workers
dirty hanls

dm'ing r::tlcvuiuplncnt &
site users

Inhalation of fugitive dusts

Direct uptake and/ or adherence ol
contaminated soil to vegetation and
suhs::qucnt ingestion

Contaminated soil Ingress/ diffusion through
permeable potable water supply

|1ipcs

Site users

Migration of ground gas to indoor
and outdoor air

Direct uptake via root systems Plants

Direct contact Buried infrastructure

The lollowing comments are made with respect to contaminant linkages, which have been
considered through development of the conceptual model, but have not been concluded as
‘plausible’ — i.e. through which a significant pessibility of significant harm could oceur to an
identificd receptor:

o PAHs and metals have been identified as contaminants of concern associated with the historic
on-site infill, however these contaminants are considered to be relatively immobile in the
environment by virtue of their very low solubility and volatility, On this basis, plausible
pathways by which these potential contaminants could pose a significant risk to controlled
waters are not considered to be active,
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1.6

Additionally, petroleum hydrocarbons have been identified as a potential on-site source
associated with ongoing use of one of the buildings as a workshop, albeit this is considered to be
of limited potential, with any small-scale impacts anticipated to be localised spills and leaks
associated with daily activities. As such, a plausible contaminant linkage has not been identified
associated with the migration of organic vapour to indoor or outdoor air, although isolated
impacts to soil and consequently human health and buried infrastructure have been maintained,
Groundwater or surface waters are not considered to be at risk from any mobile contamination
due to the scale of any potential impacts, and the low permeability geology.

Given some observations made during the walkover survey, the suspected presence of ACM has
heen raised (the roofing of the main workshop present in the north western corner). These
materials need to be removed in accordance with current best practice including the Control of
Asbestos Regulations 2012 and as such, have not been considered as a plausible contaminant linkage
this stage, although recommendations for their sale handling and removal are included in Section
6.3

Whilst arcas of made ground are indicated under Spalding Goll' Course located approximately
100m from the site, given the distance of this feature rom the boundary, the limited
permeability of the underlying geology and as the River Glen (a major surface water feature)
lies between the source and the study area, a plausible contaminant linkage is not recognised
fram the on-site migration of landfill gas. However, risks [rom infilled materials which may be
present due to potential former presence ol a saw pit have been maintained.

A number of historical farms were present in the area, including Glen House Farm, located
approximately 160m cast of the site, Although several contaminants of concern have been
identificd associated with these historical land uses, due to their age and limited scale, it is not
anticipated that signilicant quantities of fuel or agri-chemicals were cver stored on these sites
and therefore no significant source of potential olf-site contamination is recognised from these
sp-ut_:iﬁc land uses.

A number of relatively low risk commercial and industrial sites are located in the surrounding
arca such as a haulage depot; however, these are all located in excess of 50m of the boundary
and given the nature of these premises and the low permeability of the underlying geology, no
plausible risk associated with on-site migration of contaminants within in soil and/or
groundwater from these features has been recognised.

Contaminants of concern may be assoclated with the nearby, (now dismantled) railway line,
located to the east of the site. However, given the distance of this feature from the site, and as
no goods / storage yards or sidings have been present close to the site, a plausible contaminant
linkage has not been identified associated with this source,

Key Potential Areas of Concern and Lincertaintics

Based on the findings of the Phase I Desk Study, the key area of focus for intrusive investigation are
the nature and quality of infilled materials present across the property, which may not be suitable
for use in future garden areas. The assessment should also explore any potential for small fuel/ oil
spills or leaks, which may impact future site users, building foundations and potable water supply
pipewurlc.

Suspected ACM has also been identified in the form of rooling materials on the main workshop
lruﬂlelg.

The presence of a saw pit has also been indicated and should deeper areas of infill be encountered
during the intrusive works, consideration of the presence of ground gas should be given through
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installation of standpipes to facilitate future gas monitoring, should this be considered necessary in
the future,
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4.1

4.2

SIIMMARY OF INTRUSIVE INVESTIGATIONS

Intrusive ground investigations were undertaken on 17" March 2020 in accordance with EPS
standard operating procedures, copies of which will be made available on request. A summary of all
site activities is presented in the following sections:

Explnratnr}' Hole Locations

Exploratory hole locations were selected through consideration of the potential contaminant
linkages identified through the Phase I Desk Study, the proposed development layout, the location
of below ground utilities as well as operational and health & safety considerations,

Five window sample boreholes (WS01 — WS05) were formed at the site to a maximum depth of
5.0m, using a track-mounted percussive drilling rig. The overall objective in terms ol exploratory
hole locations was to provide an appropriate lateral and vertical coverage of the soils underlying the
site in order to offer information relating to their quality and nature.

Monitoring standpipes were installed within positions W501, WS04 and WS05 (on a precautionary
hasis), using 50mm diameter uPVC well casing and fitted with a gas tap. Slotted casing (1mm slot)
was installed at each of the above locations from the base of the apen borchole to approximately
1.0m below the surface. ‘The installations were completed to ground surface using plain casing. A
filter pack of 2-3 mm of washed gravel extended from the base of the boreholes to approximately
{0, 1m above the slotted section with a bentonite seal to surface.  All installations were finished with
flush-mounted, bolt-down headworks.

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

Each borchole was logged for ground conditions encountered and inspected for any physical
evidence of contamination, such as soil staining, odour and the presence of separate phase liguids on
a precautionary hasis, Borchole logs are presented in Appendix G.

Where potentially volatile organic compounds are suspected, EP'S carries a Photoionisation Detectar
(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 into plastic bags, sealed, shaken and then allowed to rest for a few minutes to allow
time [or volatile vapour to accomulate 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 arcas of volatile organic compound in the Held to help guide the investigation. As
potentially volatile organic compounds, specifically including petroleum hydrm:arbnns, were
identified in the conceptual site model, PID readings were collected during this intrusive
investigation, These readings are included within borchole logs presented as Appendix G and the
results are dizscussed lurther in later sections,
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4.3 Laboratory Testing
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 by an
appru!;ed courier.

A laboratory testing schedule i included as Table 1.
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5.1

5T

FINDINGS OF THE INVESTIGATION

This section of the report provides a summary of the findings ol the various aspects of the ground
invnﬁtlgatirm.

Ground Conditions

A total of five window sample boreholes were formed at the site and the ground conditions
encountered, lrom surface level, were found to comprise:

e  Made Groumd
® Tidal Flat Deposits

Site specific horchole logs are included as Appendix G and give deseriptions and depths of strata
encountered. A summary of the genml strata encountered across the site is provided in the table
below, with more detailed description given in the following sub-sections,

Maximum Depth to Base : 5
Geological Strata of Strata (m hgl) Strata Thickness (m)
Made Ground 2.0 LO-2.0
Tidal Flat Deposits =4.0 2.0 - >4.0 (not proven)
Made Ground

Made ground was encountered in all borehole locations, consisting of an initial layer of brown/
black sandy gravel or gravelly sand in WS05. This was anticipated to be placed as engineering
aggregate but also contained evidence of construction debris throughout such as fine to coarse brick
fragments and bituminous material with occasional charcoal. Small metal fragments (fixings such as
nuts and bolts) were observed in WS04, located in front of the workshop, with corerete surfacing
found at WS05, formed within the limits of the same building.

Bencath these materials was a Further distinctive layer of infilled soils comprising brown/ black
gravelly clays and silt with evidence of similar construction debris as the layer above noted
throughout, This progressed to around 1.0m bgl across the majority of the site, but was
approximately twice as deep and contained much larger brick and concrete cobbles in WS05;
perhaps deposited as a sub-base for the building.

5.1.2  Tidal Flat Deposiis

Direetly underlying the made ground, material interpreted to be representative of superficial Tidal
Flat Deposits were recovered, These deposits were observed as brown occasionally clayey sandy
silt, and was present to beyond the formation depth ol cach borehole,
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5.2

5.3

5.4

Groundwater

Groundwater was strack in all boreholes during drilling, with rest levels also recorded post drilling
in selected positions (those which were installed with a monitoring standpipe).

Borchole Approximate Groundwater Approximate Resting
. Location Strike (m bgl) ) Groundwater Level (m bgl) |
WS01 1.8 3.60
w502 1.9 :
Ws03 2.0 :
W4 2.1 3.09
W05 2.6 2.57

It is anticipated that rest levels could become shallower given more time to reach equilibrium,
Physical Evidence of Contamination

Despite the presence of a notable thickness of made ground, there was no palpable cvidence of
contamination, waste or putrefiable material encountered in any of the sampling locations during

the investigation including any visual or olfactory evidence ol hydrocarbon staining.

This was supported by headspace testing undertaken at regular intervals during the fiekd works which
did nat identify any noteworthy concentrations of organic vapours.

Laboratory Analysis — Soil
A laboratory analysis testing schedule is presented as Table 1 and all environmental sample results

obtained from the laboratory are included as Appendix H. The key results of laboratory testing on

environmental soil smuplcs are summariscd below.
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Range of . -
. T No. of No ::_nt' 5 ek Highest Location
e Samples | Detections De;:;:: ong § !Ela_xgl & Depth (m bgl)
Arsenic 6 0 2.3 23.1 WS05 (0.3-1.0)

: WSO (0.3-1.0) &
Castoninmm : e WS[}S( (0.3-1 .i{.r}
Chromium [ [ 24.3 477 WS04 (4.6-4.8)

| Copper 6 6 5 52 WS05 (0.3-1.0)
Lead [ [ 5 593 WS01 (0.3-1.0)
Mercury G 0 N
Nickel 6 6 93 | 52 WS05 (0.3-1.0)
Selenium @ 0

_'__ﬂinr.' [ G 15 408 WS01 (0.3-1.0)
Naphthalene 6 3 0.11 0.19 WS01 (0.3-1.0)

| Benzofajpyrene 6 ] 0.15 5.58 W501 (0.3-1.0)
Dibenz(ah)anthracene 6 2 0.06 0.86 WS01 (0.3-1.0)
BTEX ' 2 1 0,007 WS05 (0.3-1.0)
TPH CWG 2 7 227 425 WS01 (0.3-1.0)
TrH CWG ﬁlipl’mﬁc‘.s :
(C5-C35) 2 2 89 115 WS05 (0.3-1.0)
TPH CWG Aromatics ;
(C5-C35) 2 2 227 425 WS01 (U.3-1.09
ACNEIO% of sumple 6 I 0.023 WS05 (0.3-1.0)
mass)

Nateyn - Cuntammant tiet ounel shove biboratory detection firnitn

PAH Palyeyetie Armanatic Hydiovarbuny
WTEY Wemrem, Todwee, Etylienzeme, Kybenes
TPH CWG Total Perealewna Hyslroarbons (Criteris Warking Grojs)

® Detectable concentrations of ACM, in the form of chrysotile and amosite fibre bundles and
insulation debris were identificd in shallow soils recovered from WS05, On quantification
analysis, the percentage of ACM by sample mass was identified at 0.02 3%,
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6

6.1

6.1.1

ENVIRONMENTAL APPRAISAL

The following scction outlines the approach applied to assessing the risks posed to human health
through a Generic Quantitative Risk Assessment, then identifies any sample results found by this
investigation which warrant further consideration,

Human Health
Land Use Eeumg

It is understood that development proposals for the site include the demolition of the existing shed
and outbuildings and construction of five residential properties. In order to screen laboratory data
for concentrations of contaminants in soil with potential to cause harm to human health in a
residential (with home-grown produce) land use setting, relevant generic sereening values for
contaminants in soils have been utilised.

The technical framework used to derive the assessment eriteria and the documents in which they are
published are summarised as fallows:

EA Science Reports (SCO50021/5R2, SCO50021/5R3, and SCO50021/5R7)

EA Soil Guideline Vahie Science Reports

Suitable For Use Levels (S4ULs) Jor Human Health Rick Assessinent — LQM and CIEH (2015)

Sail Generic Assessment Criteria for Human Health Risk Assessment - EIC/AGS/CL: AIRE (2010)

Development of Category 4 Sereening Levels for Assessment of Land Affected by Contamination — SP1010
— DEFRA (2013)

e 2 a2 ° @

Where assessment of the risk to human health from asbestos in soil is concerned, there is no
nationally recognised suitable for use/ generic sereening value commonly referred to through the
planning system. Due to this, it is necessary to take a more gualitative approach to the risks posed
to future site users from ashestos on a site specific basis.

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

6.1.2  Asessment of Results- Human Health

The results of the screening process for on-site human receptors showed that generic sereening
criteria, representative of suitability limits for human health have been exceeded for the hmv}r metal
Lead and a limited number of PAH compounds. It has been considered reasonable to utilise recorded
concentrations of Benzola]pyrene (BaP) as a risk driver representative of genotoxic PAHs to further
assess the data. The exceedances are summarised in the table below,
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Screening Criteria Na. of Highest Exceedanon

Contaminant ¥ (mg/kg) & Sampling
(mg/kg) Exceedances Location (m bgl)

Lead 200 2 593 at WSO (0.3-1.0)

Benzo(a)pyrene 5 | 5.58 at WSROI (0.3-1.0)

While the above exceedances are recognised as potential risks, they do not uneguivocally mean that
unacceptable risks to future residents of the proposed development exist, By their very nature, the
generic screening criteria are conservative and in the first instance an exceedance should lead to
qualitative consideration of the risks that may be posed given the context of a specific site. This
process is outlined in Section 6.1,3 (helow).

In addition to the Lead and BaP impacts described above, a potential human health risk was also
considered 1o be present from ashestos detected in the made ground in one location (W505) at
0.023% by sample mass. 1t should be noted that this position was formed within the building
footprint; and therefore hencath the floor-slab of the main workshop building, where the profile of
the made pround was noted to be slightly different to external positions, on account of depth as well
a higher proportion of construction debris recorded throughout.

The key issue for ACM comes down to exposure, and it is apparent from the proposed development
plan, that this area coincides with part ol a proposed access route, driveways and footprints of the
buildings associated with Plots 2 and 3. The exposure pathway; the disturbance of underlying soils
releasing free fibres to future site users (residents) is considered to be unlikely here, as these
particular sections will be capped with conerete and will not be disturbed post completion of the
redevelopment works,

However, if (as anticipated) this material is to be consistent beneath the entire floor-slab of this
building, areas of proposed gardens (to the front and rear of these same properties) will lie within
the extent of this source material. The main risk in these areas would not only be from the exposure
of ground workers during the construction phase, but to future residents interacting with these soils
post completion of the vedevelopment. Therefore, further consideration should be given 1o
mitigating risks associated with this infilled material, including the identification and handling (and
avoidance where possible), as will be further discussed in Section 6.3.

6.1.3  Statistical Analpsis

In order to further assess if the presence of Lead and genotoxic PAHs (namely BaP) in shallow soils
may pose a potentially unacceptable risk to future site users, statistical analysis was carried out on
the datasets for these contaminants of concern. All samples were taken were [rom made ground
materials with all data relating to natural soils being removed from this statistical analysis, as these
are not considered representative of the source material,
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6.2

Initially an outlier test was carried out and although a potential numerical outlier was identificd for
both contaminants of concern (Lead and BaP), the field evidence did not justily removing either
from the respective dataset (e, the soils appeared comparable to other boreholes and were obtained
using the same method and sampling procedure), so all sample results have been retained in the
main dataset and treated as a single population.

On this basis, an upper 95th percentile confidence limit on the true mean (L195) was also caleulated
for the samples of made grmmrl so that a better comparison for lifetime exposure to Future site users
could be made. This was carried out in line with recent puidance from CIEH and CL:AIRE entitled:
‘Guidance on Camparing Seil Contamination Data with a Critical Concentration’. The calculated U5
values are detailed below along with the relevant screening value,

T . — 1
Contaminant 195 Value (mg/kg) bm‘e?::E fnterm
Lead 572.09 500 B)
- BaP T.41 5

For the analysed datasets, the U95 value for both Lead and BaP does exceed relevant generic
screening criteria by a notable margin and therefore mitipation measures will he required to cnsure
the site is safe and suitable for use, These measures are fully defined in Section 6.3 of this report.

A summary of the caleulations for statistical testing referved to in this section are provided as
Appendix ], with detailed information regarding the caleulations undertaken being available on
recuest,

Summary of Findings

Thie Phase 1 Desk Study has identified that the site comprises several residential properties, with
associated small sheds/ parages and a large workshop to the rear. The workshop was [ound to
contain an inspection pit as well as materials/ evidence of vehicle maintenance and the rooling was
noted to comprise suspected ACM panels,

Notable historic use includes the presence of a saw pit, which could feasibly have led to the existence
of infilled soils, which can have the potential to generate ground gasses. Therelore, standpipes were
installed as part of the ground investigation works, to facilitate future ground gas monitoring (as
required),

e Lo the previous/ current and future land use, an assessment of the nature and quality of soils
present across the property was recommended to identify any potentially harmful contamination
and assess the suitability of soils {or use in future garden areas.

Given the nature of the anticipated ground conditions and Hmited sensitivity of the

geo-environmental setting, controlled waters were not considered to be at risk from contaminants
possibly present within soils beneath the property.
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6.3

The ground investigation comprised the completion of five boreholes which found a notable
thickness of infilled soils overlying natural silt/ clay. It should be noted that the depth of made
ground was noticeably deeper (2m) heneath the footprint of the workshop and was found Lo contain
ashestos Rbres and debris, albeit at low concentrations. Therefore, this material has been assessed
as a separate source for the purposes of some elements of the risk assessment,

The screening process identificd that as well as asbestos present in the infilled soils beneath the
footprint of the workshop, impacts from Lead and selected PAH compounds has deemed the made
ground present throughout the remainder of the site as unsuitable for use within domestic gardens.
On this basis, EPS considers it necessary to apply appropriate remedial action/ control measures to
all areas of the made ground within the site boundary in order to make the site sale and suitable for
its proposed use,

On this basis, further environmental assessment is considered to be warranted in addition to the
implementation of a number of control measures being carried out to ensure safe development, as
outlined in Section 6.3 (below).

Recommendations

In the context of potentially unacceptable or acceptable risks as outlined within the Environment
Agency’s Land Contamination: Risk Management guidance (LC:RM, 2019), the risks identified by
this work will require further asscssment, as outlined below,

a) The following cover requirements are made with reference to the guidance presented in the BRE
publication: Cover Systems for Land Regeneration: Thickness Design of Caver Systems for Contaminated
Land (BRE, Mar 2004). Across all gardens and soft landscaping areas associated with Plots 1, 4
and 5, itis recommended that a minimum of 425mm of certified clean cover material is installed
(it is recognised that some material may have to be removed to achieve this thickness).
Furthermore, the minimum thickness of cover should be increased to 600mm within the same
areas associated with Plots 2 and 3, due to the presence of asbestos within soils beneath the
foatprint of the existing workshop,

For further details regarding the cover system calculations, reference should be made 1o
Appendix K.

It should be noted that this recommendation is made only for areas of gardens and landscaping,
and there is no such requirement for areas beneath any proposed hardstanding or building
footprints. A checklist of requirements generated by EPS for imported topsoil within cover
systems is included as Appendix L and a verification report should he provided to the local
authority once the work has been completed, demonstrating it has been carried out in line with
the recommendations above,
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)

d)

In addition to the above, given the presence of asbestos within the made ground material in the
north west corner of the site (beneath the faotprint of the workshop), it is recommended that a
Waorking Method Statement (WMS) is created for this area in particular; primarily covering the
risks to ground workers during the redevelopment phase This WMS should be in accordance
with guidance from CIRIA as well as the CL:AIRE /]Joint Industry Working Group industry
guidance on Interpretation for Managing and Working with Asbestos in Soil and Construction
and Demolition Materials (2016),

All ashestos containing materials including the existing roofing materials on the main workshop
and any visually identifiable fragments at the surface should be disposed of with the appropriate
duty of care in accordance with the Control of Asbestos Regulations (2012). This wark should be
carried put prior to the commencement of any other formal redevelopment works including
groundworks and should be completed by a suitably qualified professional.

Should any palpable evidence of unexpected contamination (including any visually identifiable
frapments of ACM) be encountered during the redevelopment work, it should be reported to
EPS so that an inspection can be made and appropriate sampling and assessment work carried
out, a method statement for this is provided as Appendix M.

Given the presence ol a signilicant thickness of made grnunﬂ encountered beneath the site and
the potential saw pit identified within historical records, it is recommended that a period of gas
monitoring is undertaken so that the risks to future site users can be fully assessed. This should
include a minimum of three return visits (using the recently installed monitoring points), under
varying atmospheric conditions. Additional visits may be required depending on the findings of
the initial programme, w fully assess the gas regime and whether protection measures will be
required for the proposed buildings.

It is recommended that a copy of this report he provided to the Environmental Health Department
of South Holland District Council so that the information may be incorporated into their land quality
records and used to support the current planning application,
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Table | — Laboratory Testing Schedule (Environmental)

Sample 1D S‘“}I:‘;:;;Pth W:u?:;ui HPS!":JI 'ilt'zH -
WH01 ES2 0.3-1.0 I 1
WS02 ES4 0.7-1.0 I . =
~ WS03 ES7 2.0-2.3 | , ]
WS04 ES9 0911 | )
WS04 510 4.6-4.8 | i
WS05 ES11 0.3-1,0 | 1 I
Batess
mbgl wetces lehir gl Tevel
! Sample Taken

- Sample Mot Analysed

IS Mini Suite Ovpanie Matier, Cyanbde, Metaks, PAH's, Flesiols sl Aslsewlinn Sureen
EFS TPH Suite  Total Petroleum | bydrocarbons, BTEX and MTHE

o Walatile Cigank: Cromgpouads
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APPENDIX A

Selected Site Photographs
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Phase | & [1 Environmental Assessment
Land off Station Road, Surfleet
EPS Ref; UK20.4948

Phote |+ Looking south from Station Road, showing the

eastern hall of the site, including concrete hardstanding

jacent to warehouse, overgrown areas with assorted debris
andd residential properties.

Phioto 2: Louking north at the workshop,

concrete hardstanding next to the eastern edge
of the workshop.

Phroto 3: Pateh of made. grooad vadl acjuoam te the L‘luﬂn 4 Flevated metal tank observed affixed to the western

side of the workshop building.

[Photo 5 Tnside of the: workshop, showing inspection trench,
stored vehicles and partitioned section to the back,

Photo 6: Core recovered from WS04, showlng made
ground with bituminous gravel in the top metre,
with underlying natural silt,
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APPENDIX C

Surrounding Land Use
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TEQNe. 35

Contract Name Al6 TRUNK ROAD, SPALDING 10O SUTTERTON | Borehole No. 17
Sheet 1 of 4
Method of boing Light cable percussion Grownd level! 2653 LE80
Diameter 200mm diameter to 11.90m cased Sy 1.4.85. - bﬂ c 58
150mm diameter to 25m cased O Fingh  4.4.85.
20m
Doily | Woter |  tn-stu | Som-| Depity | Redheed m:hma{
Ds
toratl ¥ ples (m) imhaﬂll] = scription of Strata
2/f——F 0.30 0.0} *
144 7. b 0.45 | Brown medium to fine suh
.L et 0.75 gravelly ngium to fine SAND
/4 LT
A N=11 =
2/4 - I E
—_— I 3 5.00 | Medium dense browm silty
4/4 5 medium to fine SAND
¥ -
N=11 I -
s
N=18 I -
*F
N=12 I
e :
‘3‘/4 = 5.75 .
Bl * '
N=23 = 4 .
- 1.
- =
N=15 I E 9.
- =
- 5.50| Medium dense, becoming dense, . -
E brown silty medium to fine 7
= SAND -
N=15 - q .
E = T
1/4 N=32 I - : B
F=== E 5 2
oy o A
A
Notes
* Dark brown medium to fine gravelly medium to fine SAND
Terresearch Limited Report No. S.35/526 Appendix 1  Sheet 75




BLEAB L ARSI D

Tr9ane

55

Contract Name Al6 TRUNK ROAD, SPALDING TO SUTTERTON

Borehole No. 17
Sheet 2 of 4

Method of boring Growid tevel 2645632 28710
Diameter Start
1 As sheet 1
As sheet ; g
Doy | Wter sty | Som-| Depih | Pedueed ‘l"hl:lan
[progress | lovels | tests | ples | (m) [mhadn:- ) Destristionof Bivate lagend
N=34 I 2 =
E AS ABOVE = E
5 -
E ._: r 1'
N=34 I C - (O
5 i e
= 12,25 = '
- T k
N=56 I z
= v
= 2,00 | Very dense brown silty medium '
- to fine SAND with occasional A .
- shells -y
N=58 I = -
- s
= 14.75 g i
= o '
e I 3 3.25 | Medium dense to very dense "
- brown silty medium to fine o
2/4 - SAND with occasional rounded s .
- = fine gravel
N=37 1 -
5 "
N=62 I .
4 F 18.00 "
J, 5 1.35| Dense coarse brown SAND with
= rounded flint and chalk gravel,
- occasional shell fragments
N=70 I - 19.39 3.8
Sas T | g
e F SEE BELOW 1=
4./4 2 o

penetration test due to adverse hydrostatic conditions

Terresearch Limited

Report No.

5.35/526

Appendix 1

Sheet 75
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Contract Name 216 TRUNK ROAD, SPALDING T0 SUTTERTON | Borehole No. 17

Sheet 3 of 4

Method of boring

Dicumeter As sheet 1

Ground level LeS2 2E7Tt0

Stort
Finah

As sheet 1

Doly | Wi In =ity
|progres | lavels tesh

z{
3
o
2

)

Thicknoss)

Description of Strata

r—-i‘?

IHI|IllI|||||||||][r11|||||i|HI|III‘H|I11,IIIIII|IIIlIll|!I|]I[ITI|II|IIHITITI[I|HII||I£JII-IIIT'IF

&R
.

=
(=]

=
-1

5.65

Ligtpta degpbodtyn

Stiff to very stiff grey silty J
CLAY with mumerous medium to zr—

I

fine and occasionally coarse -

gravel sized erratics, mainly -

chalk with occasional flints

and mudstone prs

(Boulder Clay) -

-]

|
|
|
F
I
|
2

'|

E

Ty
]

IFES SRS SNSRI AIRN RSN RNNSNANSSEABUEENAERT

g

Report No. s.35/526 Appendix 1 Sheet
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APPENDIX E

Groundwater Vulnerability and Flood Risk Maps
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Selection of Historic Maps
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Phase | & 1l Envivonmental Assessment
Land off Station Road, Surfleet
EPS Rel: UK20.4948

APPENDIX G

Site Specific Borehole Logs



Borahoke Mo,

Borehole Log WSO
Sheet 1 o 1
Project No. Haole Typa
: L Co-ords;
(Praject Mame: and off Station Road, Surfleal UK20.4948 5 WLS
Scal
L ocation: Siation Road, Surfieet, Spalding, PE11 4DG L ovel: " 5:
Cliant: Bates Environmental Crales: 17/03/2020 . HME T By
Sal ki
Wl m mipla and In Situ Tesling n.{.”?sn Ll.,;;g Leiaind : £\ Dhasceigion
Depth (m) | Type | In Silu Results
MATE GROUND; Brown slghtly sandy GRAVEL will ram 5
cobbles. Gravel is sub rounced, medium to coarse natural 7]
030-1.00| ES slones. 7
065 WADE GROUND o Back very gravally SETELAY |
Gravel i3 anguiar fine grainod brick fragments and bituminoes J
rmlarial, Ll
1.20 | Browniah binck slighily sandy SILTTGLAY, Sand 5 fine o medum. | 4
(TIDAL FLAT DEROSITS) 5
Hi| XZ|17-100)| €8 i Trown slighily sandy SILTICLAY, Sand 18 e 10 medwum. (1AL | ]
b L PRBCID - . | FaTDEPOSITS) ) .
4= ¥ X Hrrem shghily sandy SILT. Sand is fins o modiam, (TIDAL FLAT 2
o H- DEPOSITS) ]
o ]
H i Brevwin SILT [TIOAL FLAT DEPOSITS) =
{8 2% Brown very sandy SILT. Sand i medam o coarse, (TIDALFLAT |
15 w DEPOSITS)E 3
: 4,00 4=
— —Erd o Barahvola al 5,000m LA
B
T
I=
2
10—
Famarks




Borahole Mo,
Borehole Log WS02
Sheat 1 al 1
. Project No. Hole Type
Project Mamea; Land aff Station Road, Surflest UK20.4848 Co-ords:
Location: Station Road, Surflesl, Spalding, PE11 4DG Laval: T::
Client: Bates Environmental |Dates: 17/03/2020 L”“:_’: oy
8 and itu Te
ample In Situ Testing [ Dﬁssh er:?l Ll Siaiin
Dapth (m) % In Situ Resulls
0.10- 040 WADE CROUNL: Grown Grawel. Graval it angular modism io A
coarss brick fragments and bruminous malerial. ]
0s0 | PiD PID=1.50 S - e
50405 B8 id FTADE GROUND Aiack sighily sandy SILT, Wil fard brick and -
701 | chercoal ragments. 4
1+
120 Bk Brown sy dayey SILT. Sand i fina 1o mediam. {TIDAL .
- 150 | P | Po=000 FLAT RERORITEY ]
i g
o e Trown sandy SILT, Sand 19 ine io medum. [TICAL FLAT ]
DEPOSITS)
200-300| ES 4
.
20 v sandy cayey SILT, (TIDAL FLAT DEPOSITS) .
4.00 End of Borehoie i 4 0m 4=
=
5
=
L
o]
10—
Femarks




Borehole Mo.
Borehole Log WS03
Sheet 1ol 1
|Projest Mo Hole Typa
Project Mams: Land ofl Stalion Road, Surfleel UK20,4948 Co-ords: WLS
Scala
Locallan; Siation Road, Surflesl, Spalding, PEY 4DG Level: 1:50
Logged By
Bates Environmanial Diatas: 171032020 MT
Sample and In Situ Testing D;gljh L?“:?I — Siraium Dascrigtion
E‘:—Eﬂ"ﬁ 1:33 MADE GROUND: Blackish brown sandy GRAVEL. Gravel =
' WBEMM.MWMWH‘W ]
a AIADE GROLND: Binck shghily sandy slianily gravelly clayey ]
0.50 FID ST Grawel is angular fine to medium brick and eharcaal with =
rare biluminous material, Sand is fine bo medom, .
B0 " ARDE GROUND. Bisck slighlly sandy dayey SILT wilh mm 3
‘| beuminous graval =
3 | Cairmyieh rown slighily sondy CLAY, (TIDAL FLAT DEPOSITS] ]
Lok =" Tirowm samly GLAY, (1I0AL FLAT OEPOSITS) —| 3
2.00-230 | ES mpm=w 2
235 e firiwins sy BILT, [TIDAL FLAT (FPOSITS) g
3
Becomas vary sandy SILT. " E
4.00 i End of Boaehila i 4.090m .
5
5
7]
=
=
10 —

>
o
oo




Barahala Mo,
Borehole Log WS04
Sheat 1af 1
Projact No, | Hole Type
IPro) Y off Co-ords:
mc Mame Land off Station Road, Surflest UK20.4948 B WLS
Location: Stalion Road, Surfleel, Spalding, PE11 4DG Luvel: s
L
Cienl Bales Environmenial Dales: 1710372020 “m;: -
Sampla and |
wel | Sy Vater plonin S Teston ﬁ]‘“ '"E;"" Legand Siratum Daserlption
Depth {m) | Type | In Silu Resulls
MADE GROUND: Browm sandy GRAVEL. Sand 18 medium o =
0.20-000 | ES eoarEa. Gravel is sub-rounded medium o coanss brick. g
035 \W Ingluding nuts and bolts. A E
(50 FID PlD=0,00 .55 OUND: Black sandy L, Sand I modim 1o =
coarse, Grivvel & lar fine to medium biick and } ]
__M&: %_W- SE— -
0a0-110] ES MALE D Dark brownibinck sandy siightly gravelly CLAY. -
CRE 1.00 Sand i mndium o coarse, Gravel is sub-angulae fine to madium =)
il l\hrﬂim*;ﬁgmmu@_mmdlm 4
. 1.30 ————— " Brown sandy GILT, Sand ks fine W madium, [TIOAL FLAT ]
b DEPOSITS) &
" H. Tircwn sandy cayey SILT Sand 15 fine 1o mediim. {TIDAL FLAT
Agk DEPDSITS) .
H A PID=0,00 B o
4T =0 Brgwn sandy SILT Sand s ne 1o mudien. { TTDAL FLAT ]
e N H DEPOSITE) g
H: | e 3]
Kjus .
Said 460 -4.80 | ES .
*EH 5,00 —= End il Borahole 1 5.000m e
=
i
=
8
10 —
Remarks




Borehole Mo.
Borehole Log WS05
Sheet 1 of 1
Project No. Hule Type
g Land F ;
Projact Marme: afl Station Road, Surfleel UK20.4048 Co-ords WLS
. ' Scale
Location: Sialion Road, Surfleel, Spalding, PE11 4DG Lawval: 4:50
Client: Bales Environmental Dates: 1710312020 LWMT Y
and itu T
Well mgﬂ Sampla In Situ Testing Dfﬁh L;;g Stratum Desariplion
Dapth (m) | Type | In Situ Resulls
Competent concrale hardstandng i
0.30-100| ES 030 HADE GROUND: Drangey briwn gravally SAND. Gravel i ]
diso P B0 .ingmrf-u hm&mmnm.mm.smhhm .
MADE GROUND: Tight Browniblack grivelly SAND. Sand s fine
1.00 to medium. Grawel is angular 1o sub-roundesd madim io vary y 3
- ; h_eoarsa brick, charcosl, concraln and biuminous matedsl /1 4
. MADE GROUMD: Reddish brown slghily sandy gravelty CLAY
wilh low coblie conlant. Sand ks fine bo medium. Gravel is sub- A
-wmlnnmummmmmummnnmmn -]
Cobbles e sub-rosnded, up bo 500 mm scross of brick and B
cancrete. ]
i Browi Sandy SILT. Sand 15 ine 1o muedisn. (TIOAL FLAT L
DEFOSITS) .
z40-270 | ES 3 B E
250 PiD FID=0.00 b —Tiron sanily sily CLAY, Sand 1= fine 1o med/uim, [TIDAL FLAT d
A DEPOSITS). -
afo — — 5
T Tirowm sandy ST Sand i fine 1o medium, (TIALFLAT p
41 DEPOSITS) 1
4,00 Enul ol Borehale &1 4.000m L
5
B —
o
8
]

10

[Ramarks

[

|||I|||l|.|||l|.|l‘||||||]




Phase | & 11 Environmental Assessment
Land oll Station Read, Surfleet
EPS Rel: TTK20.4948

APPENDIX H

Laboratory Results - Environmental



Twalve samples were rocolvod for analysis
which should be read with notos &t the end

EPS Lid

TH Caxlon House

Broad Sireal

Cambourm

¥ \ra
CB23 6JN o
a"nn

MWCERTI
L L it

Atlantion : Mitchall Tucker

Date : sl March, 2020

Your refarenco : LKZ0.4948

Our refarancs : Taet Raport 2004205 Balckh 1

Location ; Land OIf Station Road, Surlleal

Date samploy recolved F0Uh March, 2020

Blatus @ Final rapart

Issti : 2

an 186 March, 2020 of which six were schedulad for analysis. Please fimd altached our Test Report
of tha repeorl and shoukd include 2l saclions if reproduced. Interpretations and opinions are oulside the

scope of any acered tafion, and all resulls relate anly lo samples supplied.
AR analyss Is carred oul oh as recelved samples and reported on a diy woighl basis unlsss slatad olherwise. Results sro nal sumogae comechad,

Authorisad By:

Bruce Leslin
Praject Manager

Ploase Inchude all sections of this report I It s reproduced

[Elwrant Maiedals Technology Envicmmuriod UK Lsmlod
Faglaletad in England al Wales
Fagistarad Office; 10 Lower Ceoevenor Plica, Londan, SWIW OEN
Company Ruoglabralion Ma: 11371415

Vol 16



Gllant Name: EPS L Repor @ Solid

Referonce: UK20 4348
Locatlon: Lond O Slation Road, Surllest Solidu: V=l VO jor, JaZ50g glass Jor, T=plnatic b
Contact: Milchell Tuckar
EMT Job No: 20v4296
EMT Sampls Ne.[ 34 Ta 13-14 1718 10-20 123
Sample 0] wsaiese | wetrEss | Wead Ear WEGLERA | WM ERID | WEIS-ERN
Dapih| 0390 | o718 | B023 | 0840 a4n | 0310 Fiaan yom afached nobas Tor ol
mn'*m# ahbrnsiilions and Goonyms
Conlainers|  ¥J vd W wd W Vd
Sampls Date| 17000 | 17I00E0R0| 17022020] 110030} 170AR00) 1700
Sample Typn|  Chay Clay Clay | Clayuy Clay Clay
Batets Hmbeer 1 1 1 1 1 1
LoDADR | Usiks
Date of Recelpt] 180032020 | 1LIARIEH) | 1RAE020| YMON0I0 | VEVOAROR0) MDARE)
Aranic ™ 0.2 43 23 53 2] - <05 gk
™ 0z 0.1 <01 e <t , e i
Chwoosiam ™ 408 333 1az 353 i - 0% g
Cappat™ w n a 1 5 ¥ =i mafkg
™ 6o £ 5 £ ] - <4 mghy
Mhgrctany ™ <l =1 ER] =01 04 - <4 miphs
et ™ 1.0 154 03 2.4 1 - <ot gy
Salanium ™ « f <f «f « <1 gk
Tosi! Sulplsale s S04 ™ X3 4a0 o7 anr a2 . <5 inghg
Zinc ™ 401 i ] 49 5 <5 mgkn
Arspinin - - - . " 234 5 myjhy
Lzadmhim - E - - - b2 = mge
Cluitshii - - . - - 243 L5 gy
Coppsi - & - » - 52 “1 wglhg
Lend - - . - - an «f mykg
Il iy - : - - - =01 =01 mgtg
ikl - - - - . 520 <0y Mg
Sulenium = - - = - L1 ] L3l L]
Teanl Stilphain ns S04 - - - - - 2T <80 kg
Tt - - 7 <& mipkg
(K1) 014 and <l Ll &1l <04 gy | TMAPM
063 =il LT ] <tid =0 {3 =1 0 =043 mhg THAIPME
a0 =00 LT e il “{). (% <l <008 mghkg | TREPME
k-] i a4 <004 ) 4 .04 L mphy | TMMAPLE
da7 o <03 oo =103 L] .08 g | TR
1.06 <4 L4 <04 wihid 0 <004 mateg | THEUPME
003 [10] 003 00 =003 ar <001 kg ThRAPMB
a4 [V ] =103 0,18 =003 o 00 myk | TRATMA
443 L] .06 ¥ =008 aaq i) 6 mghy | TMAEMD
L3 oo <} i 016 0 053 <ll.0Z mghy | THAFME
1nar o.40 <nof 026 <fLT 0.4 <007 mghy | THAEME
E.iB ik =00 o =004 055 =0 mghpg | THMKF M
@2 =i =0 oar =104 o3t <TutH mghp | TRAPME
008 <04 T <04 0. 006 <0 myhy | TRMAPME
im 4004 < ooy i) M o A mihy | TR
fa or <08 13 =0l 61 <0 gty | TRENPME
147 oo <005 o < ns L1 <05 gy | TRUPME
290 o3 <0b2 oar B 4 002 mpghkg | TMATIE
us 15 ] 100 il ] ) % TR
- - - B - <2 <2 uglg | TMIBFHATE
4 - - - 3 <3 ughy [ TSRO

Plaasa include all sections of his report If it is reproduced
QF-PM 3.1.2 v11 Al solid resulls are expressed on a dry weight basis unless stated otherwisa. 20l16



Clignt Mame: EPS Lid Roport © Solid
Referencs: LU20.4048
Locutlon: Lyl O0F Sinfion Road Surflesl Holide: V=60g VO jar, J=280q glens jur, T=pistc tub
Gonlact: Mlichell Tuckar
EMT Joh Ma: 2{v4 208
EMT Ssmple N 34 i LR T 118 1020 #1322
Sampla (D] Wa ES2 VB ESA WEMES? | WS ESy | WEHESW | wEns-ELN
Do pato | orio | 2ozl | oo | 4848 | 030 Pl ana skt nobb el
£0C Mol il ndibraryilians. aad acnomyms
Conlaimrs| ¥ v v Vi Vi ]
Sarepls Durtn| 1700020 | TG | 1FONLI0Z0 1rmmmr 1TAINE0ED 170
Bamplo Type Clay Clay Cloy Clayuy Loam|  Clay Clay
Balch Mumber 1 1 1 1 1 1
tonaor | ums | M0
Diate of Receipl| 10032020 | 1802000 | 19002020 | 02020} INONE20 | FENIRED )
Teduana” - - <3 =1 gy | TRIIEPR
Ftlrnihmm' - - - =3 = L] 1H1Umﬂ
ip-tena® - - - T <5 opikg | TMIAPMIG
=Ky * - =3 < uphy  [TMILPRAID
unpgata Ancovery Tobaeno DD = - - ik ) % ‘I'HIIIPH!ﬂ
r._ iy s vadahmnay - - (%1 = L3 TAIWEMY
TRH CWG
Miphailes
sC6-ca "™ a1 - - = 4™ 04 e
SCEDA"™ ™ - - - 0.4 i 1 mgikg | TeEEME
HCACIN I had % . . ™ <0 mgky | THMSIPMEZ
Cinc1E™ 1.2 . - - @z =3 ghy | T
=CIRCH™ i a ) - mat | e
soica ™ ] - - - 15 <7 wikg | T
C3-Cas™ B - - - 100 «T mpghg | T
Tl nliphaics C5-35 . - = = 158 =18 mpfg  [eesere——
Aromalics
CSECT! a™ - . g™ L maty | ThEREMI
SECT-ECH® ar™ - - T <) by | TR
sECRECH™ 0™ - - ¥ a1 mgkn | TMMEPRIZ
SECIECTZ" ia - - - 2 7 mghg | sTwRaie
ECinEcie" " + . F - <4 ol mokn | Tesee
ECinEm " m . - i <7 oagleg [ messE
BT Mg - . = 200 e ] mgkag mm+
Tonk penmeatic: C5-35" 47 . $ ar P gy [ese—
et styhalics aod seom T35 514 . . - - M2 «38 mphy  |re—
|uan_' ™ % i 5 oglky | THEETM
Danane’ 5 . ¥ <5 whg | TR
Tehssiiin® ol ' % . o uphg | TMBEEMIE
rzm-,qm' ™ & . g <5 uphg | THEEEMIZ
mig-Xlena " o - - F ] ughg | TMIRFMIR
o dybane” == . = =6 g | TRSBARMY
Totsd Phonols HPLG @15 <18 16 .18 <015 <18 <016 mokn | TMBGIFN
emtural Wiskstes Commt 125 751 320 1.4 A4 w3 <iud % PRMAIPIAT
Hinaguabent Chiomium " <03 03 a0l =04 <13 <03 =03 mghy | THELPK
|easeinoia na s 20 Ea)™ oosse | -a0ois | wons | ooeed | 0022 00015 gl | TMIRPRED
Bulphate ps S04 (201 Ewi} - = - 140 <HOHS P T3
Citsrgariium i PR ] Ay 302 153 a7 cnh mphy, | NONEREINE
Craemium il - - - M3 =0 gy | WOEREROH
Plaasa include all sections of thie report if it is reproduced
QF-FM 3,1.2 v11 All zalid resulls are sxpressed on a dry walght basis unless stated otherwise, daf 16



Client Nane: EFS Lid Report: Solld

Rafersnce: UIK20.48948
Locatlon: Land Of Station Road Surfinel Solids; Ve=blg YOG jur, J=260g gless jor, T=plaslic (b
Contack: Mitchodl Tucker
EMT Joh Mo 24205
EMT BampleNo 34 78 15-14 17-10 10-20 -2

:-mphml waniiss | weeeEss | wemesr | WSS ESS | WanMER | reesES)

0.3+1.0 or-1n 2023 o941 4640 0310 Planae see atiached roles for 21
COC Nofmiss . :
Contsinsrs vd L Wl Wi vd vl

Sampla Date] 17/03/2020 | TR0 | 1TIME0R0| THUAGHEN ATIAR0D0 | 1 RUAR0RD
Bample Type Clay Clay Clay | Glayuy Loam Clay Cloy

Halch Musmber 1 1 1 1 1 i o
LOPAOR | Units Ne
Ot of Frocail| 1MENE00 | 1020 | 1RO | TNO0/00 | SENIRR0E LRI
Todal Cymnide ™ <08 “0.4 0.5 0.5 05 =06 b gk | TMBREAS
67 L 08 13 T HOP <03 % |TeEuEM
% . - 5 - ¥ o2 % Tz rmns]
B33 LT RA1 & nar LX) <001 pHlls | TRERFMIY
Chay Clivy Clay  |Clayoy bowm]  Clay Clay Mane | PUMELPMD
R e e e L [ D ey Mone | PMIAPRD
Mone | PMI3MKD

siones, saevd]  stonms | il waler | wegetation | sl waler | slones

Ploasa include all sections of this report if It is reproduced
QF-PM 3.1.2 vi1 Al saiid restilts are expressed on a dry welght besis unless stated ctharwise. 4ol 16



1,1, Trichioeon(lianme
1, 1-Dictibmpitnpenn*

Citrbon [atrmchloridn "

Gllent Mama: ERS Lid YOG Roport : Solid
Anfaroncn: LIC20. 4948
Location: Land Off Stallon Road, Surfbest
Contact: Mikchall Tusker
EMT Job Ho: 200295
EMT Snmpla Na, FTE
Sanupha 1D B EE
Dopih o310 Phdam nme witn ched maolin foe all
COC M fmlic abhrwialions nnal ncoomyms
Gontalnir VJ
Gampbes Dalo et
Eanple Typa Clay
Boleh Mumbor 1 Mt
Sake-cERas LODADR | Uaks ik
[V WS
Dicllotnde aatonsiing <2 kg
Mhalll Tetiary Buiy Eiher® ¥ uglg
Chineneminthina =3 ik
Vinyl Cldueidu 2 gk
L i o <1 gy
Cidurosthane * <2 tegfy
ricHerm et ane * <2 uaiin
1,1-Dichinmetians {1,1 DCE}® ] uigig
chiosenthans (M) «an tighg
- 1-2- Dichloroethann* <3 g
1,1-Dishhwoathans* <3 Lk
cas-1-2-Dichlarontharme” =3 ugibn
2.2 Dilcharmpra pane - g
Beuenic hlneamstiana * <3 g
Chivandonm * <) ufko
<3
<
<
<l
<3
=3

& &

L4682

Eaﬁﬂk&.iil.ﬂ.i11&&..‘.‘.&&2li‘-&-ﬁﬂ.ﬂEéﬁﬂ&ﬂﬂﬂ-&&&.ﬁi&&Eﬁﬁliﬂéaniﬁﬁaﬁa.ﬂﬁﬂﬁéﬁﬂ

fEfggsasiisagss

<1
e
=3 Ll
<1 ugn
=3 ughn
€3 ughg
<3 igfkg
T ik
<3 uiphy
= ughy
<3 iy
<3 L]
<3 ugika
<2 ughg
- ughey
<4 1y
=3 ik
<3 uipkg
L m
<5 kg
=B ik
€l ugikg
<4 ke
= ugiy
<4 ik
4 gk
1.2 Dichlorobenzenn * =4 ugphy
1,2 Mumo-3-chlanopropnna * ] g
1,24 Trichlnrobansons " =1 g
Hawaehinenbaladeen e =4 ugfhin
Maphilialan <7 ughg
1.2, A Tiickdarabensann ¥ g
Suspogal Recovery Tokione DB 3 L
g A 63 b ]
Please include all sectlons of this repart IF it is repreduced
OF-PM 3.1.4 w11 All solid resulls are expressad on a dry weight basis unless stated ofharwiss, 5of 16



EPH Interpretation Report

Client Name: EPS Lid Matrix : Solid
Reference: UK20.4948
Location: Land Off Station Road,Surfleel
Contact: Mitchell Tucker
EMT EMT
Job | Batch Sample ID Dapth Sampla EPH Intarpretalion
Mo, Mo,
20/4295 1 WES01 ES2 0.31.0 34 PAH's & Lubricating oil
20M205 1 Ws0s-ES11 0.3-1.0 21-22  |PAH's & Lubricaling ofl
QF-PM 3.1.8v10 Please induda all sections of this report If it Is reproduced ol 16



Asbestos Analysis

Clinnt Moma: EFS Lid

Relerenca: UKZ20.4940

Locatlon: Land O Siation Roed, Surlleat
Gontacl: Mitchall Tuckar

Haote;

Astsion Screen analysis i eambed oul In acserdance with our documentad in
Disparaion Statning Techniques and is covered by our UKAS accreditation, Dietailed Gravime!
methods PMO4T and TM131 and HEG 248 using Sterea and Polnrised Light Microscapy

docimited in-hotso

rebalned fos st s than 6 months from (e data of analysis imhess spucifcally renuetted.
Oglnlans, Including AGH type and Ashestos eyl lags than 0,1%, e oulsids s scopo of our LIKAS aceoneditalion,

Whara fho sample s not takon by & Elament

hause mathads PMO42 and TMOBS and HEG 248 by Stereo and Folarised Lighl Microscopy using
fic uantificalian and PGOM Fiee Anatysls i carred oul in sccordance with our

el Phaise Comas) Opticel Micrascopy (FCOM). Sdmpes are

pderinds Tochnalogy considtant, Elamant Malerinls Tachnology cannot b reaponsible for |naccurme o unreprosaniative sampling,

EMT
Jcb
L8

Dl OO

B..,{ s

Ay

= gig

amzas 1 waoi ES? 0310

2425 WEDR EE4 or-in

WSO EBT 2023 AL

2OV maa ]

s 1 Wi S0 A 648

D0

WEOEES1 0a3-10

| Ganarnl Cencriptian (Bulk Analyss)
habislos Fibrus

Asbeaton AGM

Ashosion Typs

Asbostos Level Serean

(Genesal Dascription (Bull Annlysis)

Asbaton Level Screan

Asbastos Flhrea
Ashnnton ACH
Asbusios Type
Aabavina Lavel Sorum

Ganaral Dascrpbien (Bulk Analysks)
| Aslsenion Files

Ashaston AGM

Asbastos Type

Asbnsios Lovol Screen

Ganersl Description (Bulk Analysis)
Aaboslos Filiros

Asbastos ALM

Anbostos Typs

Axbogios Lavel Beroen

Generad Dascriplion [Dulh Annkysie)
Asbosion Filies
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Ashestos Analysis

Cliant Mamae: EFS Lid

Refarmnco: UKZ20.4948

Location: Land Off Stafion Road, Surlles

Contact: Michell Tucker
EMT EMT
b (owichl  ganpmin | Gepin | Sempm | DS Analysin Flasull
Mo, po: | e

Pl WHDS-EE LB R 22 R | Vit ACH Gravimairie Guaiifeation (% Adky |00 {mnss B}

STOAE020 | Tatel Detalisd Qrasbnetic Qusnsication (% At {0073 jmass %)
TTRELPDE0 [rotet tomtmsstsin i ritstan pAW + vttt ok A |1, 023 {oms B}
STMNI020 |Ashesion PCOM Quunilication wnnﬂEum fmass W)
FhOROM |[Asbestos Gravimelric & PCOM Talal 023 (mass )
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NDP Reason Report
Client Name: EPS Ltd

Matrix : Solid

Reference: UK20.4948
Location: Land OIf Station Road, Surfleat
Contact: Milchell Tucker

EMT EMT

Job | Batch Sampla 10 Daplh Sample | Method Mo, MDP Reason

Mo, M,
a0/4295 1 WS05-E511 0.2-1.0 29-92  TM21/PM24 |Asbestos detected In sample
20rM285 1 WS05-ES11 0.3-1.0 21-22 TM21/PMBa] Asbestos delecied in sample

QF-PM 3.1.7 v10 Please include all sections of his report I it is reproduced Gof 16
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS
EMT Job No,: 204295

S50ILS

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

Whara an MCERTS repart has been requestad, you will ba nolified within 48 hours of any samples thal have been idenlified as baing oulside our
MCERTS scopa. As validation has been performad on clay, sand and loam, only samples that are predominantly these matrices, or combinalions
of them will be within our MCERTS scope. If samples are not one of a combinaton aof the above matrices they will not ba marked as MCERTS
aceredited.

Il is assumed that you have taken representative samples on sile and require ahalysis on a rapresaniative subsample. Stonas will generally be
included unless wa arm requasted o remove them.

Ml samplas will be discarded one month after the dale of reporting, unless wa ara Instructed lo the conlrary.
If you have not already donae so, please send us a purchasa order f this |s reguired by your company,
Whara appropriate please make sure that our detection limils are suitable for your needs, If they are not, please nolify us immediately,

All analysis Is reported on a dry weight basis unless stated otherwise. Limits of dataction for analyses cared out on as received samples are nol
moisture content comecled. Resulls are not surragate corrected. Samples are dried al 35°C 35°C unless otharwisa stalad. Moislure conlent for
CEMN Leachats tasis are dried at 106°C £5°C.

Whare Mineral Ol ar Fats, Olls and Grease Is quolad, Ihis rafers 1o Tolal Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC lest has been carrled oul, & 10:1 ralio of water lo wet (a5 racalved) soil has been used,

%, Asbestos In Asbestos Conlaining Materlals (ACMs) Is determined by reference to HSG 204 The Survey Gulde - Appendix 2 : ACMs in buildings
listad In arder of ease of fibre refoasa.

Sufficiant amount of sample must ba received to carry out the testing specilied. Where an insulficlent amaunt ol semple has been recaivad the
testing may not mest the requirements of our accredited methods, a8 such acereditation may be ramoved.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
1o reduice the pH of the sample lo 2,0 - 2.5. Any negativa NP values are correcled lo 0.

The calculation of Pyrita contenl assumes that all oxidisable sulphides present in the sample ara pyrite. This may not ba the case. The calculation
may ba an overasitimate when other sulphides such as Barite {Barium Sulphate) are presant.

WATERS

Plaase note we are not a UK Drinking Walsr Inspectorate (DWI) Approved Laboratory .
15017025 accreditation applies io surface water and groundwaler and usually ane othar malrix which is analysis specific, any other liquids ara
vulside our scopa of accradilalion,

As surface waters require different sample preparation lo groundwaters tha laboratory must be informed of the water lype when submitting samplas.

Whera Mineral Ol or Fats, Ofls and Greasa Is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory In sultable containers wilh sufficiant lca packs to sustain an approprlate lemperalure for the
requested analysls. The temperalure of sample receipl is recorded on the confirmation schedules in order that the cllant can make an informed
decision as to whether testing should still be undartaken.

SURROGATES

Surrogala compounds are added during the preparation process Lo monilor recovary of analyles, However low recovery In solls is often due o paat,
clay or olher organic rich matrices. For waters this can be due to oxidanis, surfactants, organic rich sediments or remadiation fiuids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. Whan surrogate recoveries are oulslde the performance criteria bul
tha assoclated AQC passes this Is assumed to be due lo malrix effecl, Resulls are not surrogale corrected.

DILUTIONS
A diluiion suffi indicatas a dilution has been performed and the reported result takes this Into aceount. No further calculation s required.

BLANKS

Whara analyles have been found in the blank, the sample will be treated In accordance wilh our laboratory procedure far dealing with contaminated
blanks.

HOTE

Data Is only reported if thi laboratory |s confident that the data is a rue reflection of the samples analysed. Data Is only reported es accredited whan
all the raquirements of our Quality System have been mel. In cartain circumslancas where all the requiraments of the Qualily Syslem have not been
mat, for instance if the associated AGC has failed, the reason is fully investigatad and documented. The sample dala (s then avaluated alongside
tha other quality control chechks performed during analysis to determine fis suitabllity. Following this evaluation, provided the sample results have not
been effected, (he data Is reported but acoreditation (s removed. L is a UKAS raquirement for data not reporied as accredited to ba consldered
indicalive only, bul this doss not mean the data Is not valid.

Where possible, and if requested, samples will be re-extracted and a revisad repori issued with accradited resulls. Please do not hesllate lo conlact
ihe laboratory if further detalls are required of the circumstances which have led o the removal of accraditation,

Please Include all seclions of this rapor if it is reproduced
QF-PM 3.1.89 vad Mi sclid resulls are expressed on a dry weight basis unless slated olhansise. 110l 16



EMT Job No.: 04295

REPORTS FROM THE SOUTH AFRICA LABORATORY
Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracled.

Measurement Uncertalnty

Measurement uncertainty defines the range of values that could reasonably be sitribuled to the measurad quantity, This range of values has nol

been included within the reporled results. Uncerisinly expressed as a parcentage can be provided upon requasl.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accrediled - UK.
B SA - 1201 1025_{5#.1'%3 Ref No.T0729) accradiled - South Africa
B - Indicates analyte found in associaled m;'md blank. _
DR Dil;.!llun raqulrad. ol
M | MCERTS accraditad. R B
MA _Nul applicabla R -
i MNAD Mo Asbesios Detected, o
i N-EI Nona t)ma::lnd {usually refars la VOC mwér.rcc TICs]),
NDF_ Mo Ddﬂmlmﬂn;Pusaible
— ss - Calibratad agahstaaln_mamstanm - -
BV Surrogate rm:uwr;r oulside performance criteria. This may be due to a malrlx effecl.
w | I;a;dhumrenudmaa_mhaﬁ. o

+ AQC failure, accreditation has besn removed from this result, if appropriste. see Note’ on previous page.

higher, I_rE mmllla not accredited.

Resulls above calibration range, the result should be considered the minimum value. The actual result could be significantly

* Analysis subcontracted to an Element Materials Technology approved [eboratorny,
AD Samples ara dried at 35°C £5°C
co Suspecied carry over

LODILOR Limit of Detection (Limit of Reporling) in line with 1SO 17025 and MCERTS

ME Malrix Effact
NFD Mo Fibres Datected =
BS I AQC Sampla =1
LB Blank Sample
] N ) Cliont Sampla - ~—
B Trip Blank Sample
oc i Qutside Calibration Range
Plaase include all sections of this reparl if il is reproduced
QF-PM 3.1,9 v34 Al solld resulls are expressed on a dry weight basis unless stated olherwise, 120f 18
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Phase I & 1l Environmental Assessment
Land off Statien Road, Surlleet
EPS Refl: UK20.4948

APPENDIX I

Generic Screening Criteria



&

EPS Generic Quantiative Risk Assassment - Residential Land Use

Hail Targets Grnun!m%r%r.gg__
Conleinsst Human Heath |— e T . -
Unit mgfky _ I
Arsanic See GASL [ g B0 0
Cadmlum Saa CASL nic nic 5 ]
Chramium I (a0 ne nic 250 60
Lam W1 Ses CASL nle e nlc nio
| L 2400 e ne 28 28
ey (ilemantal) 1.2 nic n'c 1 1
[ Nickel 180 o e, 200 50
Lead See CASL nic it 260 0
Salanium 250 e e 10 — 0
Zin;_ aroo iz nic 500 500
Banzene Bee CASL 0.252 0,008 30 1
Tl s 130 1.7 1.47 50 50
Elhylbanzens [T 15.0 10.0 300 200 |
rr_mml 66 0.885 0.885 30 a0
MTBER 49 0.138 0.0276 75 15
| Benzo{ajPyrens See C45L 10 1.44 a.7 0.1
Naghthalene _ 23 0.034 0.02 10 0.1
Dibanz(ahjanthracens 0,24 ne nlo nle nic
Aliphalic C5-C8 42 5327 1.08 50 10
Aliphatic C6-CB 100 23.2 4.64 50 [+ —
Aliphatic C8-C10 27 178 36.1 50 10
| Aliphatic G10-C12 Taney 1380 276 50 10
Aliphatic C12-C16 1400[B4E) 27500 5480 B0 10
Aliphatic G18-C35 85000 {6.48)" 3ATEA06 6.91E+05 50 10
Aromalic CB-C10 34 B.74 1.5 50 10
Aromatic C10-C12 T4 3.8 2.78 &l 10
| Aromatic C12-C18 140 2.5 5.8 50 10
malis C16-C21 260 BE.9 17.4 5 10
]N!:lrmﬂ_u C21-C35 100 6ad 138 60 10
Notes:
LGwRP - Low Groundwater Resourca Patantial HEWRP - High Groundwaler Resource Polaniial
{ = Oral, darmal and inhalation expasurn compared with onal HEV NG = Nol Calculated
* = S4LIL axcaeds vapour saluration fimit (in brackals) = B4LL axceads solubilily saturation Bmil (in brackels)
Soil Targets

Targals for Human Hoallh have bean taken from S40Ls 'Sultable For Usa Lovals for Human Health Risk Assassment' — LOM and CIEH (2014)
dorivad using standard sandy loam sall wiih 1% SOM, nxcept () = EIC/AGS/ICLAIRE GAC 'Soll Generic Assessmant Criteria” (2010) . For siles
whire grovnd conditlons dilfer significantly from sandy loam or sike-spaciic SOM and pH A avallable, the genere human hoalth tamels may ba
rovisod,

Targets for Controllad waters have baen darivad using EA Remadial Targsts Worksheel (v3.1) - using standard Sandy Loam ground condifions as
described in Sclance Report SCOS0021/SR3, sssuming no degradation for a 10m complianca dislance with crileria of EQS or UKDWS for LGwRE
and HEWRP respoctively (san noles for GW tamels)

Groundwatar Targetis

For LGwWRP, targols hava besn takan as Freshwatar EQS where avallabia, For Elhylbanzene and BaP {tv WHO Health limit has been osed and for
MTBE and individual TPH fractions a § imes multipiar af tasie threshold and UKDWS has been talen rupiotivaly,

For HGWRP, largats have been laken as UKDWS whars avallabla, with the exception of Copper and Zinc where tha QS s lowar fhan the DWS
and therafors the EQS has beon used as the groundwirlor fargat. For Elhiyibanzene tha upper WHO ATO limit has been used. For Tokuane and
Kylene, the WHD ATO limit is higher than the EQS and 5o tha lowor value has been loken. For MTBE the toste theashald has been lakon,

Wark carriad oul 1o caloulste generic scraaning eritaria for concentralions of contarinant In grotndwater with respect of risks to Human Heallh has
generally found that crteria far exceed (by al least 2 orders of magnilude) thosa listed for the prolection of either LGwWRP and HOWRP recoplors.
On Ihis boals, the above Groundwalor crileria ane also considered proteciive of human healih and further avalualion of thesa risks should be
considered alongside any dataliad quaniitative risk assessmants camied oul for groundwater on & sila spacific basls.

March 2019
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| Calculations based on mixed zone () [ 600 [mom |
Cover Thicknass Required for
ressed Factor of T: t
Contaminant Site Data e Gu;::;'mav a‘:ﬂ arge Compliance to Specified
Target Guideline Value
€ (8
E e - o E ! - o™
& s (5|8 |£ |§2 |2
= > ] > =
G =] 2| e 3 _ g = |y 9 @
g |8 g |B3|B3(B3 23| ¢ £
£ | £ a RS |85 |83 | ~3 a 3
DlelE|E[s]8]s 2| B :
il 31813 &1 2 o
Linlts Linits
Lead 572 40 200
BaP 74 1 5
Summary
Targat Guideline Value 1] Target Guideline Valua 2
INumber of contaminants 2
Number of contaminants with ne thickness calculation 0
Breakdown - Nurmber lor which no 1V Bpar.rlnd 0
Breakdown - Mumber for which no soil specified 0
Breakdown - Numbar for which no cover specilied 0
Breakdown - Number for which cover > TV ]
Number of mnlaﬂnant_s with thickness caleulalion
Breakdown - Number for which no cover ragquired
Breakdown - Mumbear for which cover required

[Overall thickness of cover required




Phase | & Il Environmental Assessment
Land off Station Road, Surfleet
EPS Rel: UK20. 4548

APPENDIX L

Cover Soils Checklist



EPS 098

Page: | of 2

Version: 1.1

Issue Date: September 2020

ADVISORY NOTE
SOILS FOR USE IN COVER SYSTEMS

This assessment has recommended a control measure in the form of a defined thickness of clean soil to
be used in pardens and soft landscaped areas in order to reduce risks from underlying contamination (a
‘cover system’). The thickness presented is what EPS consider sufficient provided the soil forming the
cover system is good quality, as it is assumed that over time this soil will become intermixed with the
underlying soils and therefore needs to have the necessary ‘diluting’ effect. The aim being that an
acceptable reduction in exposure to contamination is achieved, rather than absolute prevention,

These simple cover systems are designed in general accordance with the BRE 2004 guidance “Cover
Systems for Land Regencratian, Thickness of Cover Systems for Contaminated Land’. In many cases guidance from
the relevant Local Planning Authority or NHBC/Approved Inspector may also apply and need to be
taken into account, In most cases, to design the cover system EPS have 1o assume a certain quality of
cover soils in advance. In these circumstances, we utilise what we consider to represent ‘good quality
soil' in that the soil could never be considered ‘contaminated’ but is also pragmatic and does not
represent an unrealistic or unsustainable objective for much of the soils in the UK. In numerical terms,
this standard typically equates to around 25% of the adopted screening value in the risk assessment.

For the cover system itself, EPS would usually carry out a verification process of your site to
demaonstrate the control measure has been implemented as intended to satisty all interested partics such
as planning authorities, the NHBC and the future property owner. To document this process, EP'S will
prepare a Verification Repart. If you wish for EPS to do this, we will need the following points
confirmed relating to the soils preferably before they are installed in gardens.

If theve are any queries, please contact EPS before purchasing any soil,

EPS Contact Details:

Tel: 01954 710666

Email: | [
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lssue Date: Septnmbcr 2020

Pre-Verification Cover System Checklist

Yes?

Soil
Source

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 delivery notes confirming the source, volume and type of soil
been provided for all that is to be used?

Soil
Quality

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

Do the soils look clean and of a high quality? Le. the soil must not have an
odour or contain any visual evidence of contamination, including oils,
asbestos, glass, plastic, rubble, metal, ash, tarmac/bitumen?

Testing to ‘BS 3882:2015 Specification for topsoil and requirements for use' is
preferable but generally not essential for public health regulation, provided
you can confirm the soils comply with the above points, are suitable for their
intended purpose and will provide an adequate growing medium?

Has the soil been chemically tested prior to it arriving 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 6
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 specilic local
repulatory requirements. If the soil is clean soil from an established source
such as British Sugar, the testing they provide at source may be sufficient
ﬂl[l“[‘..

For other soils, EPS can advise on the likely testing frequencies but as a rule of
thumb, anticipate at least one sample per plot. The testing would usually
comprise the following: leavy Metals, Poly Aromatic Hydrocarbons,
Asbestos and Total Petroleum Hydrocarbons at an aceredited lab,

If adequate testing has not been completed, then EPS will need to test it from
stockpiles prior to installation.

Cover
Thickness

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

If yes, can you provide waste transfer documentation for any excavated soils?
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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 contamination is
encountered in the form of sipnificant noxious odours, discolouration, or instability within soils or
sheen/ discolouration in groundwater, the following actions will be taken;

Intrusive works in the immediate area of the impacted pround 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.

Enviranmental Protection Strategics Lid (EPS) will be contacted and appraised of the situation so
that arrangements can be made to characterise the impact 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 lahoratory analysis, although the actions taken will be dependent on the nature of
what is encountered

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

Onee appropriate action has been agreed and undertaken, a written summary will be praduced by
EPS for submission to the Local Authority, (and where relevant, the Enviromment Agency) in
accordance with planning 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 repulatory bodies have been involved, site works should enly recommence following their
agreement and in all cases should only recommence when the site manager considers it safe to do
so within the context of the site specific health & safety plan.

EPS Contact Delails;

Giles Lock Director Tel: 0781 253 9656

Will Evans Directer Tel: Q781 253 9655

Steve Bullock Director Tel: 0786 694 9221

Email; | (Automatically farwarded to the above and office-based personnel)
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