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1.0 INTRODUCTION

11 Project Objectives

Groundtech Consulting Umited hawve besn instructed by Aldi Stores Ltd and their consultant Craddys 1o
undertaks 3 Geo-Environmental Aporaisal for a site off Afan Way in Port Talbot

Theoojectives of the Prelimingry Bisk Assessmentwers 1o establizh the sites environmantal #nc gsotschnical
oackground in orodsr to generate 3 Concsptusl Site Model 1o identy any potentis! constraints and fnkagss
which may aTect the redeveloomant of the st

A main investigation was undertsken in accordance with B3 5530:2015, 55 10175:2017, 55 B576:2013 and
Euroooce 7 o reviss the CEM and guantify the level of risk identified in the 284, The Aporaiss! has besn
prepared in acoordance with current UK Legislstion and to dischargs Land Quslity pre-commencement
olzmning conditions. Ssveral phasss of investgation have oreviously o=sn underisken on the sits, Thess
reporis are discusssd whers relsvant.

The report kas been undsrisken o fulfl the reguirements of 3 preliminary risk asssssment in 3coordance
with curmant risk asssssment guidancs.

12 Proposed Developrment

The proposed development is commercial end-uss comprising the construction of an Aldi retail store with
sarvice yard and car parking. A ssparats drive thru unit and commercial unit will be constructed to the =ast
of the Aldi store.

13 Limitations

This Preliminary Risk Assessment is based on information obtained from a numbsr of sowrces, and the
information is assumed to bs correct

ENT-INETTONAIN TAL A5 AL
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ather conditions may exist on the sits that have not been taken inte acoount in this asssssment 35 they ars
outsids the sonps of works. Groundtech Consulting ars not respansible for thess circumstancss that are not
outlined in the report.

The zsz=ssment has besn prepared for the swclusive use of the disnt. Mo third partiss may rely on or

reproduce the contents of the repart without the written permission of Groundtech Consulting Limited.

any unzuthorissd third party comes into posssssion of the report, they rely on it at their own risk and
Groundtech Consulting Limited will not be obliged to provide a duty of care.

-
SES-INETTONAINTAL A7M41340
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20 SITE SETTING
21 Location

The site is located circa 5.73 miles st of Swanssa Town Centre, 35 shown on the Project Location #an SRO-
21252-7021 and iz approimately centred on National Grid Reference 273507, 185837

Apcess tothe site iz gzined off Water Strest 1o the north,
22 Site Descripticn

The site is roughly trigngular in shaos covering an #qe3 of approximatsly 1.12 hectsres, site elevations Sl
shgntly from west 1o east.

Site Fegtures

The site surfacing is [argely sorub, grass and lisht vegetstion. Hardswrfacing i= pressnt &t the ste sntrance
comprising tarmac which is in poor condition. Remnant concrets footings from two stsel framed buildings
are present in the westsrn and socuth western sreas. A small eleciricity substation sitting on & concrets slab
is situated in the southern cormer of the sits.

smiall locslised sress of conorsts ars pressnt in the ssstern anc central arsas assooatsd with The sitss
orevious uses. Small mounds and stockpilss ars also pressntinthe central and esstern si2 aress comorising
goils and demoltion waste.

Fly tioping is evicent across the site and incluedes discardsd tyres and gensrsl litter.

Boundaries and Surmownding Areg

The site boundary is delinsated by 3 2m high brick wall to the north =ast and 2m high metal hearding arcund
the remaining sxtents of the site. The site is bound by Watsr Strest to the north, &fan Way to the sast and
Iszacs Plzos 1o the west.

ENT-INETTONAIN TAL A543
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The site is surroundsd by following Teatures/land usss:

& Naorth - Wirter Strest and resigentiol devalopment.
* Fast - Wigter Strest and residentiol development.
& South - River Afon ang weir.

*  WesT - isgocs Ploce and residential development.

Sit= photographs are presented in Appendlix 2.

&
ENT-INETTONAIN TAL A543
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30 SUMMARY OF PREVIOUS INVESTIGATIOMNS

A summary of svslabls and sxisting sits information is summarizaed below. Geo-srvironmental test data
obtained from the Quanium Geotechnical investigation and the Arcadis Ground Investigation has besn made
availalbls in electronic form 2nd whers relevant has been referrsd 1o below.

31 Cuantum Geotechnical Supplementary Phase Il Gl Interpretative Report (G762/1R])

Scope of Works
The following soope of works was camied out between 2™ December and 147 December 2045:

& Na. ight coble percussive boreholes.

Iz No. windowless sample boreholes.

22 No. maching excqvated tngl i

& No. machine excovated tngl trenches.

11 No.in-situ Coliformio Beanimg Rotio fests,

Photo-lonisation Detector (AID] readings af selected soil somples for Totol Wolgtile Orgonic
Compounas [WOCs]

Ground Conditions

Wade Ground was encountersd to 3 maximum depth of 3.1m bal benesth the sits comprising black sandy
grawsl with a2 medium to high cobble content and low boulder content. The Made Ground minor constituents
comprised sandsione, mudsiong, fmestoneg, brick, conorste, slag, metal, plastic, glass and conorste.

A nade Ground stratum defined 2= 3 "Wived Laysr was obseresd in the sast of the site, underlying the main
WMade Ground populations, and cverlying the natural Estuarine Alluvium Deposits. This laysr comprised
m=diurm dense brown slightly silty gravelly wvery dayey sand with wood fragments.

Nztural strata encountersd on the site consisted of Estuarine Alluvium Deposits recorded between 2.1m and

very sandy Clay and grey mottied light brown sandy Clay. Fluvial Glacial deposits wers found underlying the
Allwvium at a typical depth range betwesn 3.5m and 5.6m bzl and consistad of denss to very dense brown
zanay GEravel.

Wisual and oifactory svidence of contamination was noted within the soils across the site. All casss of
contamination related to strong to very strong hydracarbon adours within both the sandy clay and gravel at
depths rangng betwesn 0.9m and £4.3m bgl. Shesns wers 2lio notsd within the Gravel 2t depths betwesen
3.5m and 4.3m bgl. Groundwatsr sheans were 3lso observed in 3 number of trial pits and window sample
borshaoles.

Buri=d brick structures imcluding walls and a cubvert were encountered, numerous conorete obstructions
Wers 350 oossrved.

The following risks wers identFied within the 3sssszmsent for 3 residential end uss:

Humaon Health

Eleviated Tin legchate in Mode Grownd gt 0.6m bgl.
Elevated Cxdmium legchate gt 1.0m gnd 2.5m bgl.
Elewated Mercury legchate levels ot 2.0m and 2.5m bgl.
Achestos encountarsd of 0.3 fo 1.6m bgl

SES-INETTONGAINTAL AM41340
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Controlles Waoters
s Extremely high concentrotions of specigted TRH werne recorded in afl groundwater samples that wene
testad from the site.
s Flevated concentrations af hegvy meiols including Arsenig, Copper, Nicks], Tin and Zinc wens
encauntered gonoss the site particwiarly in the vicinity of the former PFE, council yard and former
pond qres.

Sround Gos
e pPrefimimgry nesuits cigssify the site g5 O5-1.
& FD screening resuts from soll samples indicate significent nsk possd from kormfel volatie voapour
gases emitting from the sheflow sois. There is likely to be o requirement for g Wolohile Organic
Compaund vopour membrone gnd megsures i be implemented.

Rermedial Work [Recommenasd by Les Remediation Lid in 2008)

o Remowval of free procuct hydrosarkons from 1.2m gigmetsr ring wells constructed to the Fluvio-
Ghacis! Grovels.

s Excovabion ond ex-sitw bioremegizoon of kdrooorban impocted soils.

s Confimmatony monitaring of groemswoter over g penod of ug to & monghs.

s Frovision of vopour protection megsures o rew buildings on the former BF5 incfuding o gos
membrons ong possively ventiloted sub-foor layer,

& Frofection to water supply pipes.

Ramediol Waork [Recommeanded by Quantum)

s (Offsite disposgl of oll Mode Groumd foliowing hydrocarbon remediation works, and replocement

with imparted inert fill material.

s Sround improvement if shaolow foundations are to be odopted,
shallow foundations wers not considered to be 3 suitable foundation solution due to the low strensth soft
Clay pressnt at founding depth, unless ground improvement = underaken. The desper Fluvio-Glacal
Deposits offered allowsble besring capacities in excess of 150kN/m®, however the depth typically exczeds
3.0m across the site and significant groundwater would be encountered formimg deep trench foundations
difficult.

s=p piled foundations would pose a significant risk in creating 3 new source-pathweay-receptor linkage

throwgh the owerlying contaminated soils snd waters. i the overlying soils wers to be remedisted to permit
nstallation of pil= foundaticns, this may be an option but may not b= economically viabls.

32 &rradis Burrows Yard Remedial Options Appraisa] and Remedial Strategy

Arcadis wers instructed by Mesth Port Talbot County Borocugh Council (MPTCBC] to compile 3 remedial
opticns sooraiss’ and remedial sTretegy.

The recommendsd strategy is as follows:

& Dispose of existing woste moungs that are present on site, and the two lfosations af bured
ashestas containing hulk maoterials.
& Maointain o watching brief during aif further ramedial activitizs,

SES-INETTONAINTAL APM41340

L o ]
e mgh p = P



& Surfoce pick to remove existing sharps (reloted to drug wse) and frogmeants of visible oshestos
containimng motenials (A
Dizmantle existing steel frame structures, grub out foundations where required.
Bull wp tormaos and concrete surfocimg (erush i switoble for re-use Se g, wio CLIAIRE Cof).
Remove {recover] fiooting NAFL (diesel gnd petroleum spirit that s kess dense than waber] from
the upper groundwater surfoce fo the extent possibie by current industry recognized rechnigues.
Remediate FF5 ond similarly impacted cantomingted Adods Grownd ong noturd! sanay Clay soils.
« In ol soft landscaped greas, sxcovats o suficient amount of contomingtes matenals to enable
a robust aepth of clean cover matenal,
Remediate leochoble motenals in saft lendscoped oregs
Elewgted Codmivm loochote ot 1.0m and 2.5m bgl.

33 Arcadis Burrows Yard Ground Investigation Report
The following soope of works was completsd between 4™ December and 127 December 204T:

& Wa. coble percussive borshales.

& Wa. machine exomvated gl pits within sxizting waste mounds.
12 No. maching excovated tngl pits goross the site,

20 No. laser mduced fluorescence tests.

The Tollowing obsenvations of contamination were made during the fieldwork:

Stromg Rydrooorbon odour in ABROS 2. 3m byl

Stromg Rydrocorbon odour in ATROS 2.0m to 2.2m kgl
Sroundwater sheen in ATROSs 2.2m kgl

Qrganic agour in MO2a GL o 2.0m hagl.

Botentinl ashestos fragment in MOS 0.2m to 1.4m hgl.

Potentinl ashestos in UFD1 g in it wall fooe.

Pocker of granwiar matenal possibly degraged tormae ot 0.5m bgi,

34 Arradis Burrows Yard Revised Remedizl Strategy

Ground Conditions

Wade Ground topsoil was found to a depth of 0.2m with general Made Ground present to @ maximum proven
depth of 2.7m bal comprising claysy sandy gravel, clayey gravelly sand, and sandy gravelly clay with hizh
cobhbie content.

Wizde Ground encountsred within the wasts mounds comorised dark grey brown shightly clayey sandy gravel
with a high cobble content. The gravel comprised brick, plastic, glass, wood and concrete.

Cohesive Estuaring Alluvium deposits comprising sandy gravelly silt or soft to firm slishtly sandy Clay was
sncounisred at depths between 20m and 4.7m gl Granular Estuaring deposits comprising denss light
orangs brown sandy Gravel or very gravelly Sand with low to medium cobbds content was encountered at
depths betwsesn 3.6m 1o 3 maimum proven depth of 10.0m bgl.

Soc-Envinommental Testing - Soils
30 Mo samples of Wads Ground wers scresned for the presencs of asbestos fibres, Quartification analysis
wias underizksn on 21 of the samples acnoss the site which had 3 positive icentification for asbestos fores.

SES-INETTONAINTAL APM41340
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Two samples of suspected ACK fragments were tested for ident@ication, Chrysotile and cemeant typs
materizl was identifisd in both samples.

7 Moo natursl samples and S5 Moo Made Ground samples wers analysed for metzls. Mo excsedancss wers
recorded from the natural samples tested. Ewcesdances wars recorded in two samples of Made Ground
from the wasts mounds which are to be removed offsite.

2 Moo natwrsl samples and 7 Moo Made Ground samples were tested for TPH CWGE including BTEX
Excesdancss of Sanzens was recordsd in ASHOL =t 3 Bm bgl. An sxceedance in TPH Aromatic C16-C21 was
recorded in ATPOG at 3 depth of 2.0m o 2.1m bgl. Both excesdances were in natwral strata

Geo-Emvirommental Testing - Vapours

% Moo matwrzl samples were analysed for Contaminants of Concem, sxcesdances of Maphthalens wers
recorded in two sampdes from ABHOW, benzene in one sampls from ABHOY, and TPH Arcmatic C15-C21 in
ong samole from ATP-6. Al of thess samples ars in the vicnity of the former PFS in the sastern site area.

It iz considersd unlikely that thers is 2 risk of vapour generstion to fubure site users in areas of soft
andscaping due to the presence of heavy end hydrocarbon fractions and the depth of which they were
dentified. Any hardstanding will effectively sever the pathway for exposurs from vapours. A watching brisf
should =till remain in placs and the removal of residual LNAPL and remaoval of owertly TPH impacted soils
should be carried out in order to address any issues relating to edours and quantitative vapour risks.

Gao-Emvironmental Testing - Gnoundwater

21 Mo groundwater samples wers collecied from the mobils groundwater and scresned for metals. 13 Mo,
xCEsdEnces in Coposrn, Wangansse and Zinc wers recorced. Most excesdances were in the same ordsr of
magnitude as the EQS5 howswver Coppsr and Manganess wers up to twice the BQ5 but not regulardy
sxceeded. Zinc conosnirations were recorded 3T 7 10 8 Umes the EQE. There is 3 modest degres of metalic
mipaction of the mobile groundwater dus o infiltration and leaching from site soils. Development of the
site will reduce infiltration and this mitigation iz integral to the design. Groundwster migratss towards the
coast and the inter-tidal River Afan therefore significant dilution of metals will rapidly cocur.

All 21 Mo sroundwatsr samples scresnsed for speciated PAHS wers below the laboratory limit of detection
n all three monitoring rownds.

All 21 Mo. groundwater samples scresnsed for TPH OWGE and BTEX were below the |sboratory Bmit of
detection. This indicates that previous results from the Quanium investigation in 2015 were 3 “falss positive”
and repressentative of water guality encountered in shallow sxcavations where control of water ingress and
the recovery of residual LMAPL will nesd 1o ks undertaken.

Data from the UF probe indicatss that LMAPL is present a5 residual pocksts of weathered LWAPL kel

associated with former pstrol station and tanks, but there is no site wide mobile or recoverabls laysr of

LM&PL Thers ars fkely soms arsas where guantities of LNAPL will sllow for the uss of physica! recovery
methods o remove LMAPL from the water swrfaces.

Waoste Disposgl Testing - Stockpiles
& Mo. samplss of Ma‘e Ground from the waste mounds wers identfied as Rozgrdous and 4 Mo. other
samples wers classifisd as Non-Hazorsous
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Wioste Disposgl Testing — Mode Ground

3% No. =amples of general Made Ground from 2oross the site wers analyssd and 5 Mo, wers clzssfisd 2
Roaordous with respect to TPH, 5 Mo, were classified a5 Fozardous dus to the concentration of metsls and
gpecizted PAH compounds, the remaining soils were dassified 35 Non-Hozargous.

Ramediol Stratag)y
The below recommendztions have been madse:

It is recommended thot S0% of the site i coverad in hordsufacing with on imparted clean cover
hyer Bo0mm thickness in soft landscaped gnregs to mitigate any nsk relating to the exposure aof
furtwre site wsers to contamingted sails o the inhalotion of indoor ondg cuwtdoor vapours.

Water supply pipes shouwld be protected with bomer piping o prevent the infiltrotion
contamination to drimking wirter.

A watching brief shouid ke mantoined dunng the works to identify any areos of residual LNAPL.
Impacted matenals shouwld be removed and the remaining soils should be validated ogainst the

LONCIER =oil sotumztion et values.

A mgtenals management plan should be n place to segregate impoctsd matenal from clean’
materia! o minimize the volume of matenal reguinimg disposa! o5 Hozoroows Waoste

All impocten exomveted motsricls including the waste mounds thot one in expess fo the
gevelopment plans should be disposed of In ocoordonce with relowont woste legiEigtion.

Achestos fibres gre present in the Adeds Ground ond suitohble measures showld be in ploce o
mitigate the rizk off airborne fibres.

Conerete and tarmas showld be recyeled and used ansite where passibie
Elow ground abstructinns and foundations shouwld be removed and recyoled where appropriate.

A full services sunvey should be undertoken fo identfy unmorked senices including the hrick
culvert which may raquire further investigotion.

Removal of below ground fue! tanks i encountered and validation of remaining soils.

All relevant site features are recorded on the Freliminary Develoopment Constraints Plan GRO-21252-F02.
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40 ENVIRONMENTAL SETTING
a1 Site History

Avalak=s historical maps have oeen ootained, 2 list of datss ang sca'e are 5120 in the 13ble oelow:

11250 1950/51, 1951/52 1858, 195782 1967 156483 157175 1979 158341 1989/03
1951,/53, 2005,

1-2500 1281, 1899 1917 1935 1551,/53, 155,/957, 1567455,

1-10.000/10 550 1384, 1357/1300 1514, 1521, 1547, 1557, 1957482, 1565, 198082, 1993,/05 2001, 2000,
2021,

The plans were sxamined and potental issues have besn identified and summarized in the table below:

Dt Sabe Surmounding Ares
1231 Eite v occupied by Burrows Tin Piote Warks  Part Taibot Chamical Warks immedictaly to the north
with aumanous hrildings. Movshiland immedichaly south amst.
Possibie pond in wastern orag. Afon-vale Tin Ficte Wovks o 100m east
Tramway o.L00m south.

Morshland immedistaly south gng 2. 100m wase.
Gex Works 5. 150m north cast.
1357-1900 Possibic pond no lbngar shown, infilled Morgom & Manzel Tin Plate Works . 150m casz.
fran Foundry 5. 100m soutfhwest
Gosometar 5. 400m west.
1359 Site ne longar bballed ar Burrows Tin Plate  Port Talbor Chamical Works immedistely to tha north
Waris. row residantial howsing fronted By Soythan Roed,
Raifway lines on wastern oras Gloawalic Tin Picte Warks immediotely wast.
Sowr Mill 5. 100m nonth coest.
Tin Plote Works £.110m east now “sisused™
Part Talbot Reibway c.110m south,
Pave Tailbot ran Fourndry = 120m south west.
Swansea Boy Roibwoy . 150m south wast
Gas Waorks o 150m north cast ne longer indizated

1914 No spparent charge. fran Warks z. 100m southwast.
Part Talbot Steal Werks 5. 450m cast.
1917 No significont charge. Afor-vale Tin Plote Works c100m cam no lomger

prasent, presumed cemsiizhad.

1333 Tin Pigte Works coougying western site greg. Mo apporant change.
Tank positionad cantrally.

195051 Tin Ficte Works renomad Boro” Tinplote Sioughterhowse immedictely east

Warks. Govoge ¢.50m south west.
Talbat Works Bakary Enginearing in eastarn  Talbat Works Bokary Enginesring £.55m south west.
SitE Ered. Engineering Wevks o 75m south wast.

Additicng! Tank within Bors” Tinplate Warks.  Self-Sertering Wovks o 00m cast
Two Chimneys within Bore’ Tinplote Works.,  Alfotmant Gondens ¢ 100m north wast.
Wall in northern site grea. Wogen Works ¢ 110m south east.
Trovalling Crnane semtre of the 5ite. Numerows Chimneys 5. 120m south aost.
Rasidertial dwelings in northern site area.

195762 Tinpiste works rensmad Corparaton Yond. Three Warehousas . 50m ssuth wast.
Mortuary east of residantial fweliings.
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1353
195468

1957/64
1971575

197
195391

1383/93

2001
2003

2021

The historical
432

The following

Whall in cenire! @asharn area.
No goparent change.

Baokery Enginearing Works ramomed Sign
Posts Works.

No goparent chonge.

Rasidantial dwalings ne lomger indicoted,
orasumed demalished.

No soparent charge.

Electricity Substation scutharn comar of the
sita.

Mortiary no longer indisshod on site
building remains.

Warks no longer indicated on site, building
ramging.

No spparent charge.

No goparent change.

Site vocant, ol prewvicus bullsings presumad
daemalished

plans ars presented in Agpengix 3.

Eeclogy

British Seological survey (BGS) records

accuratzly determine the gzology underying the site:

Aamoir,
E&E Renords.

Mode Ground

Seif Semtaning Warks o 80m sast renamed Wonks.

Pump House ¢ 50m soutf

Enginearing Works c.75m ssuth wiest rancmed Botthe
Taop Waris.

Works o 30m sost renemed Rapair Works:

Bottie Top Works & 75m ssutfwest renomed Meto!
Closures Woarks.

Tyre Depot ¢ 70m south egst ond o 100m aast.

Works 0. 90m ot rencmed Dapot & Garoge.

Matgl Closwre Warks o 75m southwast rencmeg Wonks.

Mo significant changa.

Pavt Tailbot Inchstriol Estote o 150m southasst.

Works o. 73m southwast remramad Wonabouss & Warks.
Goroge 5. 110m soutfraast.

Ng apporant changa.
. 5

and other available information were inspected to

1:50,000 soole Gemlogical Sheet 247 Swanses — Salid and Dt Esitian.

Mazde Ground is not indicated to be present on site an the BES maps. However, the previous investigations
encount=red 2 to 3m of Made Ground relating to historical land wsage.

Superficial Deposits

Zilt 2nd Sand.
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Arzemgien oe = Jusericsel Depont

Sofia Senlngy
The solid geology bensath the sits is indicatsd to be of the South Walss Middle Coal Measures Formation
comprising Mudstone, Silbstons, Sandstone and Cosl seams.

TALE

Arzasgien Yag = 3ohd Penlngy

Gaological Foults
Mo faults ars shown om or within an influencing distance of the site. The nearsst fault is 0.3 milss 1o the east.

43 Hydrogeoloey

The supsrfical Estuaring Alluvium Deposts in this ares ars classifisd by the Enwvironment Agsnoy 25 3
Secondary UndiFerentizted Aguifer. This is sssigned whers Tis not possiole 1o atributs either catsgory A
or Bto 2 soil type. In general, these lzyers have been previcusly designed as both mingr and mon-aguifer in
different locations due to the variable characteristics of the rock type.

The South Wales Middle Cosl Measurss Formation bedrock is classifisd as 3=condary A Aguifer comprising
oermesole lsyers cspabs of supoortng water supsies at & ‘ooal level rather than 3 strategic scale, and in
some cases forming an important sounce of base flow to rivers. Thess are generslly sguifers formerly
clzzsifisd 22 minor squifers.
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GROUNDTECH

The soils bensath the site ars classfisd 2 being of high leaching potsntial.

The site is not within 500m of 3 Source Protection Zons and thers are no groundwatsr or potable water
abstractions within 2000m of the site.

4.4 Hydrobogy

The nesrest named watercourss is the River Afan which is circa 88m sowth. The overall rating of the river is
Woderats, with 2 Good chemical rating and a Modsrate ecological rating in 2046,

Emwironment Agency information indicatss that the site lies within land that is naturally vulnerable to surface
water ponding or flooding. & 1 in 30-y=ar event is Bkely to result in 0.1m to 0.3m flooding.

The nesrest active surface weter 3bstraction is droa 107m south esst relating to process watsr for usags by
Tata Steel UK Lid.

4.5 Emvironmental Consulations

A regqusst has been submitisd 1o the Contaminated Land Offcsr st Castell-nedd Port Talbot — Meath Port
Talbot Couwnty Borough. At the tme of writing the report 3 response was cutstanding.

An emvironmental consuliation has been conducted through Groundsures, which accesses British Geological
Survey and Envircnment Agency databssss. The comgplete Groundsure Report can be found in Appenciz 4
and 3 summary of the mors relevant points s presented in the =blz below.

Authorisad Frocassas - 1 This & 5 Port B permit 4d8m cost relating fo @ waosts o
burner.

Pollution insidents 13 1z MNeagrest wos B north east relisting to lwbnsoting oils.
Seners! bio-degradable waste fod @ minor lond impast 57m
south gk

A minorincidant ¢ 1d48m south wast relgting to duss.

Lardfill and Waste 3 3 A sorop meta! pard was o 118m cast.

Tregtmant Secycling santra was 21.2m south eost.

Discharge Consants 8 4 MNearest was g dischonge inte tha var Afar o 12m south eost.
Fetrol Filling Stotions I 1 An chsolete petrol ling stotion wos presant on Site.

et Industnzl Lisas 24 - The nearest is o 20m north relating to Electronic Equinment.

Unspacified tonic 824m south west.
Electricity swhstation 163m east.

4.6 Radon

Mazo 11 Sputhwsst Walss from BRE 211 and HPA were examingd which defines arsas requiring radon
protective measures. The probabiliy i less than 3% and the sits is not an ares requiring radaon precautions
in foundations in accordance with BRE Report 211 ‘Radon — Guidancs on protective measures for new
dwellings’ 2015 Edition.

Th= radon data in the Groundsure report is supplied by the BES/Public Health England and is the definitive
map of Radon Affected Aress in Great Britzin and Morthemn Ireland, the Groundsurs report contradicts the
Groundsure report recommendations and indicates that less than 1% of properties are affected and noradon
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protsciion messures ars reguired. The datssst was crested using long-term radon messurements in over
472,000 homes across Grest Britain and ;3_-.'}.'}.'] nomes across Morthern Ireland, combined with gealogical
data. The datasst iz considersd accurats to S0m to allow for the margin of error in geelagical lines, and the

findings of thiz report supersede any answer given in the (255 acoursts Indicative Atlas of Aadon in Great
Britain, which simplifizs the data to give the highest risk within any given 1km grid squars.

4.7 Coal Authority Consultation

Tihe site fies in an area where the Law Socety and Coal Authonty recommends 3 mining consulEtion is
undertaksn dus 1o past or current mining possicle 3fecting the sits.

A consultation was carried out with the Coal Authority, which is presented in Appendix 5, the main findings
ars putlingd oslow.

Post Mining
The property is not within a surface arsa that could be affected by any past recorded undsrground coal
mining.

Fresent Mimning
The site is not within a surface arsa that could be affected by pressnt underground mining.

Future Miring
The oroperty is notin an arsa whers the Cogl Authority ars detsrmining whether 1o grant a licencs to remove
coal by underground workings.

The propsrty is not in an arsa Fkely to b affected &t the swfzcs by any planned wnderground workings.
Ressrves of coal existin the local area that may be worked inthe futurs.

Ho notice of the risk of land being aTect=d by subsidencs has been ghven under ssction 46 of the Cos! Mining
Subsidence ACh 1951

Rdine Enfriss
There are no reccrds of any mine entries on or within 20m of site Boundany.

Cogl Mining Seohogy
The Authority is not awsre of any damages arising dus to geological faults or Dnes of weakness that have besn
affectad by coal mining,

Opencast Col M."..'r.»;
The propsrty is not in an arsa affected by past or present coal mining extracied by opsncast methods. The
oroosrty is 8lsa not in an arsa affected by 3 proposed cosncast coal mins.

Subsigence
The Coal Awthority has not recsived & damage notice or claim for the sulbject progsrty or within S0m sinces
31 October 1954,
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hine Gias
Theare i& ne record of mins gas emission requiring action by the Coal Authaority within the bowndsry of the
promerty.

Withdrowal of Supmort
The property is nat in an area which notice of antitlement to withdraw support has been published,

Wiarkimg Focilities ndlar
The property is not in 2n area where an order has besn mads, undsr the provisions of the Minss [Working
Facilitizs and Support) Acts 1523 and 1966 or any statutony modification or amendmeant thareof.
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5.0 COMCEPTUAL SITE MODEL AND RISK ASSESSMENT
51 Introduction

The potential level of risk posed by contaminants in soil andfor groundwater will be influenced by the type
and concentration of the contamination at source, the likelihood of exposure ocouwrring, the potential
pollution Bnkagss and the Bkely chronic or acute effects on the recsptors.

A contaminant is defined a5 3 substance that has the potential 1o causs harm, 3 risk is considersd to sxist if
such @ substance is present &t suTicient concentrations to causs harm and if 3 pathway @5 pressnt & recspior
could be exposed to the contaminant.

Section 4.0 compiles the information from the previous sections to assemble a Conceptual Site Mode! 1o
rfgrm the risk 3ssessment procsss. The potental sources identified on the site and of the site that are
within influsncing distance are assessed 1o detsrming if pollution Snkagss exist and an unacceptable risk s
posed to human health and controlled watsrs. The sssessment has besn carried out on 3 gualitstive basis
and aims to producs 3 complste and comprehensive Preliminary Conceptual Site Modsl, the potential
oollution Gnkagss ars displayed on Plan GRO-21252-R03 (lustrative Preliminary CERAL

Thres potental types of imoacts sxist for 2 sits and 2l thres nesd to b= considered in the gualitstve
oreliminary risk 3ss2ssment:

Impocts from sounces on the subject sife.
Impocts bo the swrounaing ared from the subject site.
Impacts to the suhjset site from the surnoungling area.

5.2 Potential Contamination Sources

Onsite Sowrces and Associgted Contomimants of Concern (Ooc]

From the information obt@ined during the preliminary risk sszsssment there sre severzs! potential
contaminative sources identified onsite which may affect the redevelopment of the site for commercial end
uss. These includs the following:

General Mode Grownd
Tir Flate Wiorks
Rgilwgy Line

Tanks

Engineenng Works
Chimneys
Demalizhed huildings
Mortuary

Electricity Substotion
Patrol Fillimg Station
Infifted mong
Corpargtion Yiord
Perched Groundwater
Exizting stockpifes

The relevant DoE Industry Profiles wers consultsd with regands o the sites historic industrial uses and the
3EEoCiEted contaminants are oresented below:
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Industry Profile | Asxociated Contaminants of Comcern Required Testing
Fue! derived fydrocarbons, (wbricating  Metels, specicted PAHs, Total Fetroleum Hydrocarbons

Aty londs oils, croosote, harbicides, specioted (TPH CWS), Volgtie Organic Compownds (WOCs), Somi
BAHs BCEs, orhestos gng ash. Voistila Onganis Compounds [ SV0Cs], ashestos.
FPotassium stonnshe & metal bors
gsig, swiphuric goig, sodilvm oootgi,
sodium stenngtes, phano! swiphonic or
crasol suiphonic soid

Tin Plote Warks Metals, spacioted PAHs, TRH OWE VO, SVOCs

Organic compourds, MTEE [Ant-
Fetrs! Filling  Knookting Agant], chiorinated
Shation Rydrocarbons, fameyr medals,
lubricating oils, and PARS.

Metals, specicted PAHs, Total Fetroleum Hydrocarbons
TPH CW3E) Volatile Organic Compounds (VOCs), Somi
Voistie Gngonic Compownds | SV )

Zeneral Made @round has been recorded bensath the site and Conizminants of Concern identified wers
confirmad in subssguent laboratony testing. Thess contaminanis include slevated tin kzachats, cadmium
s3chste, mercury leschats, benzens, TPH Aromatic C18-C21, and asbestos.

Elzvated levels of maphthalsne benzsne, and TPH Aromatic ClLE-CZ1 identifisd from the previous
imvestigations ars spatially situated in the footprint of the former petrol filing station and are liksly to be
relzted.

Hzawy metal contsmination has been detect=d across the entirs sits, which is sssocat=d with the former tin
olzting works that orcupied 2 large ares in the south west of the site,

Mo elevated concentrations of Polychlorinated Biphenyls have been identified surrounding the electricty
substation.

Potentially harmful walatile vapour emissions from shallow hydrocasbon impacted =oils i likely, and PID
soreening results from the Quantum investigation indicate the potential for significant risk. The backfilled
pond coupled with the tidal fiat deposits ars alzo sources of potentisily harmful grownd gases.

Offsite Sources and Assovigted Contaminants of Concern (CnC)
Saversl potential contaminative sowrces have besn identified within influgncng distancs offsite, induding:

Slanwalio Tin RAlate Works immedigtely west
Slgughterhouse immeadigiely egst,

Engineenng Works £.20m egst ¢.50m south west and c. 75m south west
Pump house ¢.50m south,

Goroge . 50m southwest ond o130m south west.
rdorshiond immedigtely south egst gand ¢ 100m west
Iron Faundry ¢ 200m south west

Sowmill o 100w narth egst

Tyre depat ¢ 200m enst.

Allotrment gordens ¢.100m morth west.

Roilway c.110m south.

Wogon Works ¢.2210m south oot

Port Tothot Chermicg! Works c.250m north egst
Swonseg Boy Rgilway o 150m south west.
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&  Poyt Tothot industnol Estote o 150 south egst.

The zres surrgunding the site has historically besn 3ssociated with heavy industry such 25 raibway land,
sawrnills, and chamical works, 2l of which are potentisl sources for metals, PAHE VOOCs, SW0Cs, and ashestos.
A slaushterhouss was pressnt immediztely to the east, which socording to the Do profile may be 3 source
of soivents, acics, slkalis, detergents, bleaches, and fusl cils. According to the DoE profile, the garsges to
the seuth and southwsst ars both potentizl sources of fuel derived hydrocaribons.

Tih= marshland immediat=ly to the south east and 100m te the west are potential scwrces of harmful ground
el

53 Pollution Linkages
The definition of & pollution nkags is 3 medium which allows a contaminant to impact a receptor. Potential

pollution Fnkages have b=en recognised for the commercal development from the identified contamination
sources that exist

At thizs stage, the contaminants identified above ars considsred o potentially poss an unaccsotable risk 1o
human heslth and cortrolled waters through the following pollution linkages:

& Direct soil ond dust ingestion.

¢  Dermol contact with soil hoth indoors and outsioors.

& Indoar gir inhalotion from soil ond wopour,

&  Quedoor inhalotion af soil and vapour.

&« Migrotion and accumulation of ground gas into mnternal spoces.

*  Impoction of groundwoater from soil contamingtion (diffuse and point).

*«  mpgction of groundwoter fram groungwoter piume,

s Migrotion of soil end groundwater confgmingtion impecting sLfoce waters.,
54 Receptors

Reczptors generally f3ll into the catespries of human health or controlled waters within the river basin
zystem. The recognizsd receptors are 5t2d below:

River Afan c.28m south.
Sepondory A Aquifer (Bedrock].
Futurne site eng-users.

Water supply pipes.

5.5 Prefiminary Conceptual Site Model |C5M)

The factual information cbtzined from the consultations and summarised in S=ction 2.0 and 3.0 has been
used 1o compile 2 Srelimingny CER. UEing Source-Sathway-Receotor 35ssssment criteria that is spolicable
nthe UK, 3 risk assessment has been comoleted to determine if 2 plausble poliution linkage sxists bebween
the identifizd contaminants and recsotors. The risk classification has besn sstimated in socordancs with the
ClRI4 C552 assessment criteria cutlined in Appengiy 5.
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Hurman Health Pollution Linkage Assessment

o Thetsbhe bejow nepresssts the first stame in the land qualizy risk assessment process - the Qualitstive
Fiisk Azsmssrmmt
& Imordes for s developmeent Ste to be desmed ‘suitsdle for use’ the level of risk nesds to De redued

o &0 mcoepiable level - low to negigible risk. The purpose of each stage of risk sssessment is b0
eszablish if there is & reguirement for soditional stages of assessment in order o have sufficent
conficdenpe to SUPPArt B risk charscierisation or remedial action.

Coneptual Site Moded Qualftotive Risk Assegssmant

Consequence)

oL Potential Socurce Pollution Linkege= Lik=Fhood :
CavErity

disk R=ting Setiongie ong Action

Folution Linkoge 1 refiars o proposed site usars encountening sonteminetad soils on
the 5ita.

The site iv currently vazars, but hos bean previouslhy wsed as g Tin Plating Works,
genars! Enginearing Waorks, Raitaay, Petrel Filling S2atizn, and sn alestricity substetian
is prasent in the south aostam comar of the site.

nEastion of soil mnd ) _
Conteminated Masle Srownd is presant on site as indicgted frovm the previous Grownd

- dust.
PL1 Centzminzies Unlikely sdivm \nvestigotions and the fistorical iond wusas highlighted ir the desktop stud)y.
sos Dermal contact
with zoil Tanks hove been indicoted tw be presant onsia both ohova ground and balow growng.

A wide range or motarials gy howe been stored in tha toniks insluding But rot limited
to fue! derved fydrocarbons, organic compounds, inorgonic compounds, suiphur
containing compounds, metals ond metallsids. Ary of these cortamiramts may howe
impocted the srag o5 o result of potantial spillsges feakoges.

Depanding on the age of the electncity subsigtisn in the ssuth eastarn comar of the
site, PCBs moy hove bean wsed ar o sooling agant within tha trarsformars, frowewar

AFAN WAY, FONT TALEDT

SMO-21315-a003



Conceptual Site Moded Qualftotive Risk Assessmeant

Consequence)

Sevevity Aisk Rsting Setionaia and Action

L Paotential Source Polution Linksge= Likn=lhood

due ho e raictive immability, the small wolume wead' and the swhstaticn stustad on @
concrets bose - thay ore wnlikaly to howe impacted the site sigrificanti).

Widespreod ashestos has bean idermtified soross the sita by the previous invastigations
by Quartum and Arsadis which pose g thragt o fumaen heslth and site and users.

The proposed develsomant i to be lorgely covered in hordsuasing tharefon bregking
the polintion lirkage and sigrfficontly reducing tha risk posed' o site and wsers from

ingasting contamingted soils.

I any oress of soft landscaping o cover systam and g hond oig layer would firely be
reguined to prevent ingestion or dermal contast with confamingdion.

This paiivtion linkoge refers to volotile wapours migroting into corfined spoces within
the proposed devalopmant.

” . : Low ) The previsus imvastigetion by Arcadis found evidense for the shalisw impection of soils
Contaminate=d nhaletion of e edium to Modenste to B 3, ’ i s o & y

e L ik=likood - with hpdroogrbons, ond to mitigehe ogominst the risk of vapows, recommend that os @
Sols WEEOL. vere High : B

to Lilo=hy presouticn gesfvapowr proftaciive meosures clongside sub fisor woids should B

incorporated into tha design of ail buildings.

A viable pollution inksge hos bean denmtgiag.

SRR WS

v, PONT TALEOT
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PL3

QLa

PL5

" .
|.||"

Patential Source

Conteminemsd
Spals

Conteminemsd
Spals

Ground Ges

Conoeptual Site Model

Aplution Linksme Lik=Bhood Wr;l:ql::r:u:
e

nhialation of saoil

dust by sdjscent Unlikely Medimi

site usErs

At poteule Likealy Wi

water supply pape.

Migrewon and

mocumulsticn of Likel Wledium to

ground gasin ! Sevens

imternal spaces.

Aisk Rsting

Qualftotive Risk Assessmeant

Rothonala amd Action

Bolluticn Linkage 3 relotes to comtamination on the subject site gffecting odjosant sita
wsars. AN the contominative sowces idantied on site are indictive of the surrownding
ared and potenticlly less impastiul sowrcas thar the sursunding sowoes, thersong no
plsusibic pollution linkoge is considenes fo et

Pollution Linkoge 4 nefers o the possibie comfomingnts sermegting potobis wobar
pipes and corswmption by the future 5t and wsars off the teinted watar suppll. Made
Ground will ba present o nstallotion dapth which & conteminated with o range of
contamiranss insiuding Rpcrocorbons. New pofoble wotar supply oioes will ba
included as part of the development and o palivtion lnkege is considered to et
stongard PE pipa is unbnaly to ba switoble. A locol water company risk ossassment 5
requined prior b conshruction to odvise on the heedl of protection requined for the
potable watar supgpij.

Deep Mode Grownd is fikaly presant baneath much of the site due to the presence aff
the historic Tin Plote Works, Enginearing Works Wall ond previously demalished
huildings. depanding on the composition of the bockfill metaral grownd goses may ba
genarohad.

The surrsunding orecs particuiary fo the south and west wene histancoly marshiong,
ard tha decay of the crgaric matena! I g potentis! ground gos sowree inciuding from
the Tidol Deposits.
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Conceptual Site Moded Qualftotive Risk Assessmeant

Consequence)

PL Potential Source Pollution Linkeage= Lik=Rhood .
Cewarity

Aisk Rsting Setionaia and Action

Botanticl onsite and afsite sovrcas of ground goses howe bean idandificd thargfors tha
instaliction and suhseguant monitorng of growns gos walls s regquined.

The site 5 not within Gn area requUirng foton precautions.

ARAN WAY, FOUT TALEOT

oMTO-21313-3003
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Controlled Waters Pollution Linkage Assessment

&  Thetzbbe bejow nepresssts the first stame in the land quality risk assessment prooess — Quealitatie
Higk Asceecment

o Inoroer for e oevsiopment site to be deemed ‘nstable for mse the bewel of risk nesds &0 D8 refuced
fo an acoepbabie bevel - low o negligiblie nsi. The purposs of esch sbage oF risk assessment is to
eszablish if there is 8 requinement for aodditicnal stages of assessment in order to have suficent
confidenpe to sUppart 8 risk charscierisation or remedial ackion.

Conceptual Site Moded Qualitative Risk Assesnmant

Patential
oL 5 Zollutar lirkzgs Likelihood  Severity  Levelofrisk  Roviomaie
FILUrDE

Folution Linkege § rafars to the impostion of the Secondary Undifferantivted Supericial
Aguifer and the Secondary A Sedrock Aguifer on site.

From previous investigations and the hirtorical land ure of the sita, it ic known thot
contamingted Made Ground is prasant an s#a The main use for tha st fas bear as @
Tin Fiating Works wivich s likely to howe resulted in gross contomingtion from @ range
af cortamirants inclising metols, ongaric acids, safvents, FCBs ond hydrocarbars.

Impecticn of
proundweter from  soil

oL5 Clwssmiel .. (o a—— s Urdikosty sdivm Mnformation chiwined from the previcus Ground Inuestigations indicohe that aftfhowugh

end pairt) . . S :

= o the parched groundwahar within tha Made Gnound is conteminated with hpdrocarhons,
imipeaction =5 this groundwater i mot mobile, rmor indisetive of tha mobile groundwater within tha
Erouncawster from Sazardery Undiffarenticted Suparficis! Agquifor on sita.

grounchaater plume. : . : ; r i )
There is evidarce for the looal bockgrownd impas= of mets! contomiration on the

groundwater in the areg, ong ol the indisotion of siight impeirment os wator passes
henasth ond through the site. This s lkaly due to the sites histoncal use as o Tin Flating

Works and tha surmsurding arees rumanous histonsal metal plating woriks.

AMAN WAT, PONT TALADT

SND-EZa12-3332
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Patential
SOLroe

Conteminemed
Sl

Conceptusl Ste Moded

Aollutean linkzge Likalibood Sewerity

Migration of soil =nd

Lo i
groundweter s Wadiem
contmmanetion impecting i
surfece waters.

Qualitative Risk Assesamant

Rotiorale

Seological maps indicote and' previous investigohions confirm thet the site is unsarain
by cofasive Estuarning Allsum saposits overying granular daposits. A poluticn linkoge
i mot considaned to axist batwean potantiolly contomineted penchad grovndwetar and
the Secondary A Aguifer as the cohesive daposits ancountered ooross the site wil oot as
ar aquitend preventing the downmwend migration of comfamingted groundwebar.

The site s not within 500m of g 3FZ and the groundwater & not considersd fo he @
Sensitive renourcg. Thers & not 0 reconded grouncsiwater atstroction within 2000m of
thie 5.

The proposed devalsoment 5 to be langaly coverad in hard suocing thenafore furtfar
redusing the imfitration of water through the cortaminated soils, reducing tha lecching
af potandial contominents. The risk to groundwotar is Low:.

Pollution Linkoge ¥ rafars o tha imooction of tha River Afon c.80m south of the site from
centemingied soils and growndwetar.

Sowrces of mohile comtaminstod hove baan identified in the desi-based conswhations
ard through previows imvastigetions by Quantum ong Arcadis raisting to tha industric!
histony of thea site.

Sosed wpon informotion from the prowious grouwnd investigotions the magjority of
contamingtion i found fo be perched in Maode Ground, which is not mobils nor in
continuity with the fer Afen, ond the migretion of grouncwater towoands the coast will
affew for significent dilution of comfomimants.

Thi risk to surfoce woters is Low.
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6.0 SCOPE OF INVESTIGATION AND RATIOMALE

6.1 Project Objectives

The aim of the figldwork was to:

Determing thw strotfoation banegth the site

Mmintmin o wotching brial for visue! and offostory ewidence of contoménotion

Oitain samplas using mathadalogy in cument guidanca for contomingetion analysis

Mdentify reofistic peliution fnkoges fo groundwatar

Gtain relevant geoteciinice! soremetars o oreliminary fsundotion design te agdress both ULY ond 55 condlitions

Determing if tongeted supoiemantary investigation in greas off concam
instail manitoring stardpipes for gos ond grownswatar monitoring
Azcocs the idermtified polution linkages in the CEA

Confimm tha ffndings of the previsus Jrownd irvestigotions

Achiovs batter covanoge toilored to revised sevalsoment loyout

i required and for remedicl sasign

Locate balsw ground chstrustions assooiched with provious devalopmant

6.2 scope of Waorks

The following scope of wiorks was completed between the dates of 267 of Septemiber and 47 of October:

The exploratory hole locations are presented on Groundtech Blan SRO-21252-R0<4 and the sxplorstory hole

DES 3re pressnted in Appendix 7.

The explorztory holes wers positionsd to establish the stratfication beneath the site, and targst any aress

of comcern as summarised in the table below:

Locstion Target Retionale=
TEO3, TROZ Formar Patrol Filing Station
WEDS
TPOF oo TAOS, WEDS, WSOE, CP0E Abovg grownd Tanis
TRO2 TR13, TPIS Backfilled Pond
WED3
TEDG. TPOF, TRP1Z Former Tin Fiating Works
WED1L
cAms
TROE Farmar roitwey
WEDL
TEQT, TP1d Electrisity Substation
WEOS Former Corpanstion Yard

I
ENT-INETTONAIN TAL AF AL

GAT-11.735-F00S

4 No. coble percussive borsholes (CR01 to CR04] to o maximurm depth of 7.0m bgi.
& No. windowless sample borsholes [WS02 to WSDS] to £.0m bgl.
15 No. maching dug trial pits (TPO1 to TR15] were excavated to o maximum depth af 3.4m hgl.
& Na. plate lnod tests were carried out af proposed formmation fewed.
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oAz
LRI — LRl Proposed Akt store buwilding footpring

The explorstory holss wers logssd by = suistly experesnced gsc-snvironments enginssr in general
accordance with the follewing current guidance:

& §55830 Code of Froctice for Site imeestigations” 2035,
& 3% EN I4558-1:2002 ‘Geotechnical Investigation and Testing — icentification ond classifcation of
=il

63 Soil sampling

Dwring the intrusive investigation, representative samoles wers t3ken st regu’ar intervals, changes of strata
and where evidencs of contamination existed. Laborgtory analysis was schedulsd on the samples obtained.

The zamples cbtzined are summarized in the taole below:

Soil Semple Number
Ervironmantal Somple 0
Dirturbad fampla 37
Undsturbed U100 Somple 3

Thes =amples have been obtained in accordance with current environmental and geotechnicsl guidance, The
sampling plam has been designed to obtain samples from 3l reguired streta using the correct methodology.

Disturosd samples of soil for gec-snvironmental testing were placed in the cormedt sampling contsiners a5
required by the Aboratory in accordance with their MCERTS and UKAS Accreditation. Transportation was
arrangsd in 3 tmely manner 3nd the samoles were 3t the correct temperaiurs,

The sampls locations and depths are recorded on the explorstony bogs.
6.4 Eeo-Environmental Testing

To inform the Gensric Quantitative Risk Asssssmeznt, the following gso-snvironmental testing was scheculed
1o assess the risk from contaminaticn on the site. The testing is bassd on the potentisl sourcss identifisd in
the PRA and cbssrvations during the Ground Inwsstigation.

Contsminmnits of Comncem Mt Number
Arsenic, codmiwm, chvomiom (todgl and hewgvslent). copper, leod, mercuey, Lol 15
niskal, salenium, zins ard pH

Enecicted Polyoycic Aromatis Hydnooorbans [PARLE) Sail 15
Azhostor Soroaning Eail 15
Ashastos Quentiiaton Eail &
Total Patroleum Rydrocarbons (TPH CWGE) and STEX Eail B
Fokplhlorinctod Biphanyis (PCEs) Eail z
Vaistile Grgonic Compounds [10s) Laif &
Fami-valmtile Drganic Compounds [S10Cs) Eail &
Waste Acceptonce Criteria [WAL) Solid ond Eluate &

T
ENT-INETTONAIN TAL A543

GAT-11.735-F00S
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Arsenic, sodmiwm, chromum (totgl and horgvslont]. copper, leod, mersury, Trovnshstar &4
nickal salemivm, zins ard pH.

Enecivted Polysysic Aromatic Hydrosorbons [PARIE) Sroundwotar 4
Total Petroleum Hydrocarbons (TPH CWGE) aond BTEX Grounswstar &
Vaoistile Grgonic Compounds [10s) Grovnchwstor &
Dizsodeed Organic carbor Srounchwstar &
Hordrass Grounshwstar &

The Geo-Environmental Leboratory Testing Results for the soils sre pressnted in Appenoix 8 and the
groundwater results ars in Appengix 5.

Representative disturosd samolss were coteined for 3l soil tyoes encountersd. Sslecsc samoles wers
scheduled for testing at an approved laboratary im accordance with B5 1377 "Method of Test for Soils for Civil
Engnesting Purposss 1950, The following tests wers scheduled:

Britizh Stendamnd Test Method umibe=r
Port 2 Wetar Content 4
Fart 2 Figsticity index Arafjpsis 4
Fort 3 pf Valwe 5
Fart 3 Wtar Solibla Swinhate Contant 5
Fart 7 Undrained Shasr Strangtf in Trimsa! Compression 4

The Geotechnice| Laboratory Testing Besults ars presented in Apgenaix 210

65 Gas and Groundwater Monitoring

Gzs and groundweter monitoring installations were monstructed in the boreholes. The standpipss consisted
of pofyvingl chloride {#C} and high-density polyethylens {HDPE) pips - 3 bentonit= s=al was placed arocund
the plain pips and 3 clean gravel pack was placed around the slotted pips. A summary of the instsliation
construction is pressnted in the table below:

Location Depth Response Zone [m bel) Targeted Strats Remson
CAOT E0 50-40 Mertrano! Sroundiwater
CAoE o 50-70 Mt rang! Groundwater
A 6.0 50-60 Mertrang! Groundwater
CRoL £0 £0-480 Mertrang! Groundwater
WEDZ 4.0 10-40 Maode Ground end Matural Grournd Gas
WEIF 20 19-20 Made Grownd Ground Gas
WEIS 4.0 10-40 Maode Sround ond Matwral Ground Tas
WEDG 4.0 10-40 Mool Growng Grourd Fas

Permansnt g3s and flow rat2 monitoring was carrsd out using 3 GFM 436 infrared gas monitor with integral
slactronic flow snglyssr. The mezsuremants t2ken are listed below:

& (Deygen (O:l corkon diorige (00:) ond methane (CH.) a5 the parcentage volume in oir [#uil
¢ Hydrogen suwiphide (HaE] and carbon monoxide [C0] as the parcentage volume i air (Bl
& [ower Explosiee Limit [#LEL] of methane.

I
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Atmasphenic and honehiole pressure, insiuding pressure trend.
Flow measurements ([l
Wienther and ground swnfoce condibons.

Both peak and steady state conditions were monitored to undsrstand the behaviour of the permanent
ground gas, the steady state conditions were recorded by allowing the gas monitor to ren for 2 minimum of
3 minutss.

InT=rim permanent gas and groundwater montoning results ars presented in Appengix 13,
6.6 Groundwater Sampling

wisll development was carried cut to ensure no oross contamination from the driling activitiss remainsd in
the water column in the well. The instsllations were purgsd ©o @ minimum three times the volume of the
water codumn in the borehole prior to sampling.

The method of sampling sslected was by low flow pumping dus to the contamination identified during the
orevious investigations. ‘Where possible, 3 water meter was used to test the oH, tempersturs and
conductivity before sampling until egquilbrivem conditions were met in accondance with 55 10175 guidslines.

-

Samoles were sent {0 e UKAS Accrscited sborstony the sams day sampling was carmsd out in general

accordance with 55 5530 and 85 5667.
6.7 Vapour Survey - Photo lonisation Detector

standard sampling protoool 2nd presereation of zamples was undertaken a5 descrined inthe EA guidance on
site investigation. The on-site manitoring was carmied out in [ine CIRIA CEE58 to 3id targeting samples for
WL |aborstony snalysis.

Soil was collected for onsite testing, 3 plastic bag was ha'f filled with soil allowing a suitalbly sized headspacs.
The beg was s=3led and stored for 3t lesst 20 minuiss before being tested for Total Waolstile Organic
Compounds {TWOCs} using 3 Photo lonisation Detector {PID).

Results of the PID readings sre presented on the explorstory ho's logs.

-
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70 GROUND MODEL

71 Made Ground

As part of the Groundtech Consulting mwestigation, Mads Ground has been encountered to depths of

between 1.0m and 2.5m Bl Four main Made Ground populations wers encountered during the
imnvestigation and are described bslow:

Lcations Depth Thidioness: [ y=l}

Descric
Srown sardy groveliy topssil with sooasional
WEDS o W05
GL—-0.25 025 cabhbles of brick and concrate. Sroval is of cancrada
TROL, TROG .
and brici.
P01 o CPOE
WEDS, WSO,
WD Brown sandy cobbly grovel of muwd fthologies
TRO1 1o TROS, Gl-i2 03-17

inciuding brick, cog/ and concrate.
TROZ, TROZ, TPID

e TF15
WEOL o WI0E Sigck sondy grovel and variobly grovally sondl
TRO3, TROS, TP13, 07-23 025-16 Grovel s af mived thologias inchding osf, slinker,
TRIZ ceal, shale and slag.
WEOL, WiOs fed brown losolly sifty, cloyey vanohiy graovely
TRO7, TAOE, TP12  OF5—+20 02-228 song. Troved 5 of mixed Fthelogias inclnding
TP15

concrate, ash ong clinkar.

Conorete hardswrfacing was present from ground level within TROZ, TPO3 and TPOS to & maximum depth of

0.15m gl — thess locations were in the southern and esstern areas. The conorete was uncerlain by tarmac
within TBOZ to a depth of 0.2m bal.

a3
ENT-INETTONAIN TAL A543
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All Mizde Ground populstions that were encounterad 3onoss the site were granulzr in nsture. Made Ground
was found 1o 3 maximum depth of 2 9m bgl within CR03 comgrising sandy gravel of brick and concrete. Thi
borshole wae situated within the footorint of the former Tin Plate Works. Generally. Made Ground was
recorded o depths betwesan 1.3m and 2.0m bal.

Evidence of in-situ relic substructurs recoversd 2= cobbles of brick was present within TPOE |kely associated
with the former Tin Plate Waorks. Substructure was 2lso encountersd within TPOT and TPA4, this largely
comprissd brick with subsidiary concrete, and wers within the eastem site sres.

7.2 Matural Ground

The natursl strata encountersd gensrally confirmed the published geological records. Thres miain nstural
stratification were encountsred during the investigation and are described below:

WEDE, WE
TR 1o TPOV, Sofft o firm osoasionoily stiff grey voriably brown
TROS, TRIO, TPLZ 1.35—240 01-22 sandy Clay:.
TR14 TPIS
TR0 oz CPOM
wans 17-53 +0.1-38 Saft gray mnab.‘,-'bm-w.nsll‘t].- Clay. Locaiiy
TROZ, TROS, TP1Z s
TP13
CPOL oo CPOS
Cansa oo to madivm Song and' Greee
W02, W03 19- 475 ga-z1 i mm";'” - = o
TPOS, TP12 T o rrane

73 Bedrock
Bedroeck was not encountered in this investigation.
T4 Groundwater

The table pressni=d below summarizsss the groundwater encountsred during the investigation:

. Depth to Groundweter Strike = Depth to E-mm 5 Strots
S fm b nfter 20 mimtes fmbgd) | T
CrRoL 53 3.5 Strika Sard mnd Gromes!
choz 50 4.3 Strika Fard and Growe!
oo Z0 13 Ferchad Made Sround
50 35 Strika Sard mnd Growe!
CrROL 50 Ao Strika Fard mnd Grove!
TRO5 4.2 - Strika Ticka! Flat Daposis
TROS ino - Ferchad Made Sround
TROF 13 N Farchag Muode Sround
TFO8 Z38 - Strika Sard mnd Growe!
TR1Z 4 - Seepaoge Tic! Flat Daposis

L
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Groundwstsr strikss were obssreed in the natural Sand 2nd Gravel and s3ndy sifty Clay deposits. Perched
groundwater was vary localized and was encountered within two of the trial pit lecations within the Made
Grownd.

75 Watching Srisf

A watching brief was maintained during the Ground Imvestigation for visual and ofsctory evidence of
contaminaticn.

Wiost excavations had visual evidence of contamination incuding ash, coal and slas.

Discolowration and staining within the natwral superficial deposits wers noted within TPOS at 1.6m bgl, TP1S
at z.2mand 2.7m bal, W03 st 1.0m and 1.5m bgl.

Olfactory evidence of contamination was noted within TROL, TAOS, TALO, T3, and TPLS with 3 moderate
to strong hydrocarbon ocdour.

In TRPOE, & modsrate shesn was pressnt withn groundwater suggssting the pressnce of fres phass
hydrocarbon contamination.

7.6 Excavation Stability

Spalling was chseresd in the hade Ground in TROI at 0.5m bgl, TROS from 0.5m bgl spalfing was obs=rved
and trigl pits wers sventuslly sbsndoned.

7.7 Excavation Prograss
Slow progress whils sxcavating the trial pits was not expersnosd.
7.8 Obstructions:

The table presented below surmmarisss the sxtent and nature of obstructions sntountensd during the trial
Ditting sxerciss.

Loostion Neture of Obstrusction Deprthi to Top [m bel) |  Depth to B=se= (m bgl)
Wil Concrate 20 Unkngwn
o . Concreta slab . I ﬂ_f

Aalict tarmoe surfecing 03 o5

TR Concrota slab 05 oz
~o0E Brick footings 05 11
Concrata slab 186 1z

TROF Concrata slab o5 &
TR0 Concreta slab 0.3 og
o1 Ralict tarmoe suifocing 0d 045
Concrate 14 +1.3

TPiZ Srick wall with concrete footing o5 &

The |ocations of the obstructions are displayed on GRO-21253-P07.

e
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8D GROUND ENGINEERIMNG
81 Geotechnical Testing Resulis

A summary of the undrained shear strengths of the Clay strets from the trixial testing results are
summarizsd Delow:

Location Depth [m bel] Undrained Shear Strength Ca(kPs]  Strength Desoription
cPo1 30-3.45 g Viry low strangeh
crPOz 40-4.45 2z Low strangrh
cPo3 40-4.45 30 Madium strangth
P04 35-3835 11 Vry low strangth

Comparison of water content and the vales of 0.4 times the Liguid Limit in accordance with BRE Digest 412
Desiceation in Clay Soils” suggests significant desiccation has taken place when 0.4 timss the Liquid Limit =5
greater than the actesl water measursd watsr content. This iz 3 redimentary method but sleo 2 good guids.

Results of the plasticity testing and the valums change potentiz! of the Clay is summarized in the tabls below:

Reference Degth Modified | Volume Change Potensial Significanth; Desicomtad ¥/N
WO 23 3a Magivm i
W05 15 21 Madivm ]
TRDS 26 31 Madivm N
TEI4 11 23.8 Magivm i
B2 Azzessmment Background

The ground engineering investigation has besn undserisken to formulsts an accurste ground moos! 1o
undertakes preliminary foundation design. The ground modsl has besn constructed with a moderats to high
gvel of confidence and has evcived from the information obtained by the PRA.

It is proposed to construct 3 3050 =qft commercial unit and & 2200 sgft drive thru wnit with car parking aress
in the s3stern site arsa. To the south west 3 1254 sgm Aldi retail store = 9o be constructed with 3 service
yard 1o the north, and car parking areas 1o the 2351 a0d the scuthesst.

Mzde Ground has been encountsred to depths of betwesn 1.0m and 2.9m bal which in turn iz underiain by
superfidial soft to firm very low to bow strength Clay to depths of up to 5.3m bgl.  Wery dense Gravel has
peen encountsred from depthe betwesn 3.8m 2nd 5.3m oEl whers the ceble peroussive borshaoles wers
terminated afer several houwrs of chizeling.

perched sroundwatsr was encountered in TROS and TPOT 3t depths of 1.0m and 1.3m respectively within
the Wizgs Ground. Elsewhsre 3oross the site, groundwsater strikes wers identifizd in the naturs! ground a3t
depths of betwesan 4.2m bgl and 5.3m kel

Tihe= main limitation is the numbsr of obstructions encountered assocated with the developmental history
of the site. The cbstructions encountered during the Ground Investization are discussed in Section 7.6 and
presented on SRAO-21252-P08. As part of the enabling works, all obstructions should be grubbed wp.
Obstructions wers encountered at depths from 0.3m to 3 maxmum proven depth of 1.7m bgl. A concrete
obstruction was encountered within WS01 at a depth of 2.0m, the extent of this ohstruction was not proven.

LF|
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In addition, soft very low to low strength Clay is present to depthe of up to 5 3m bgl which prevents shallow
foundations being fzasible. Desp foundations will be required and pile risk 2ssessment is reguired o ansure
a preferantial pathway is not crested for the contamination in the Mage Ground and bocslised perched
groundwater.

Thare is no risk to the propased development fram historic coal mining.

B3 Eeotechnical Parameters

The gectechnical test resu s have been evalusted 1o osrive geotechnical perametsrs for the sols underlying
the site. A ‘degth to 5°T M velug’ graph is presented a5 a Gereralised Grownd WMode! for the st on GRO-

21252-708 in Appendix 12,

Charsctensation of the geotechnical paramsters abovs has besn unasriaken 1o sslsct & characteristicvalus,
which is 3 cautious estimats of the valus sffecting the occurrence of the Bmit state.

The characteristic values of the underlying strats have been sslscted bassd on corrslation with SPTwvaluss
and and through direct messurement from lsboratory testing. The characteristic values for Ultimate Limit
atats (ULS| ssleciec are presented in the 3kbis below:

Strertuen Pammeter Selected Chamscteristic Velue
Vary low strength Clay Urdroined Shear stremgth [T A%,

Low strangth Clay Urdrained Shagr strengsh [Ty 2TNfm?

Adadicim stremgth Clay Wndrgined Shagr strength [T SN

Vary dansa Sond and Greval Draired angle of friction (&) &

B4 Prefiminary Fouwndation Design

It is proposed to construct three commercial wnits cross the site which includss an Aldi store and a number
of commercial units. Ulimate Limit S&ts (ULS), Ssrviceability Limit Stats [505], and Equilibrium Uimit State
{EQU} conditions must be satisfisd by the foundation and structural design.

Traditicnal shallow foundations are not considered suitable at the site due to Mads Ground and natural very

ow T low strength Clay encountered bensath the proposed devslopment area to depths up to 5.3m bal. In
addition, the very low strength of the days will preclude the us=s of shallow reinforced foundations on Vibro
Stoms Columns {WSCs).

Diriven Biles

The most switable foundation solution is considered to be driven pilas transferring loads through the Mads
Ground and Clay 1o snd besr in the underlying very denss Gravel which has bssn sncounisred st depths
betwesn 3.8m and 5.3m bal. A rsinforced ring beam should be constructed to span betwesn each pile cEp
and support loadings from the walls of the proposed store.

Obstructions hawve besn encountered in the ground and they showld be grubbsd wp prior to the construction
ohass.
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The driven piles will need to be a minimum of 3m in length. The use of driven piles should be discussed with
the piling contractar and good workmanship will b2 required when instaliing the piles to ensure the
assumptions in the desigm by calculation are met.

preliminary d=sign by calculation has been carried out spplying due skill 3nd cars using the global factor of
safety method.

Dwsign by Calewiation
Tihe preliminary desizn by clculation is based on the following sround modsl:

s Mode Sround o 2.8m
& Soft wery low strength Cloy to 5.3m
& Dense grovel o 5.5m

For @ single pre-cast conorete oile 225mm in dameter and 5.5m 0 lensth end bearing in the dense Gravel,
am allowakds load of 180N is provided. i greater boads ars associated with the propossd develooment,
consideration should b= given o larger diameter piles or pile growps. This design showkd be confirmed with
the preferred piling contractor. Downdrag has not been considersd as part of the preliminany pile design,
this will depend on the finished site levels causing grocund movement relative to the pile, this showld Be
alowss for in the final detailsc design.

The typs of pils material to be used showld be discussed with the piling contractor to ensurs lzteral stabilty
s achieved through the wery soft Clay. The type of pile should also be able to withstand hard driving in the
very denss Gravel

Detailed pile design should be undertaken by an experisnced piling contractor and should take into acoount
finished leve's,

An aporopriste working platform should be constructsd in accordance with SR4T0 guidance.

Design Walidetion

static load testing on working piles is recommended 35 a8 minimum to validate the design for ULS and 505
conditions in sccordance with Euwrcoods 7. Due to the size of the development and the assodisted loadings,
static boad testing is mot economical and an appropriate Factor of Safety should be used in the design. The
piles are Bkely to be driven to sett using pile driving formulas.

All piling work should b= carried cut in accordance with 55 EM 128595:2015 "Sxscution of spedial gsotechnical
works, Displacement piles'.

if the ground conditions encountered during the construction phase differ significantly to the conditions
sncounisred during the Ground Investization, work should cesse and Growndtech Consulting contacted for
further advics.

Dwring the construction phase supervision should be on 3 continuous basis to check the design assumptions
are comrect and construction conforms to design.  Supsndsion should incdluds inspections, Control Sround
Imvestigations and monitoring.
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Controlled Adodulus Columns

An alternative option would be reinforced strip footings owver Controlled Madulus Columns {EMEs) ar ground
miprovemeant with Vibro Stone Columns (WSC's). Déscussions should be undertaken with a specislist vibro
contractor to determine their suitability.

A preliminary design resistance for ultimate limit state and servicesbility Bt state conditions has not been
cabculated, this will b= the responsibility of the specizlist vibro contractor and will be dictated by their design.
The specisfist ontractor should provide fitness for purpose cover for the treated 2onsc and depth of
frestment.

The integrity of the columns are not validated to 0.35m bel and foundations shouwld be taken below this
depth. The reinforced concrete foundstion should be designed to span betwesan the centres of adjacent
stone columins.

The= abowe recommendations are preliminary and should b= confirmed with lizison with 3 specalist piling
and ground improvemsnt contractor.

External Works

For the sxternal works swch 35 roadways, granular made Grownd in excess of 2m in generally in placs and
will mitigat= the risk of settlement relative to the buldings. For aress to be grubbed up, the sranular soils
should bs replaced to an agresd earthworks soecfication.

As 3 minimum, verification testing in the form of plate load tests wsing a S00mm plate showld be undertaken
3oross the sit2 wo confirm the enginesred fill meets the requirsd criveriz. #lats load testing undertsken 25
part of the Ground Investigation are discusssd in Section 8.9,

85 Building Mear Trees

A zmall number of trees ars situated off the eastern corner of the site, and Clay strats was encountered 1o
oetwesn 1.6m and 3t l=ast £.1m bgl bensath this area. Foundation sxcaestions in this arsa will encounter
cohesive strata in the vidnity of existing proposed or recently removed trees, foundations should bs
adpusted in full accordance with appropriate Guidance.

A suresy of all trees and hedges on the site and within 30m of the site boundary should be undertaken 1o
dentify tree species, locations 3nd heights. This information will be reguired in order to 355255 the effects
of tress an the cohesive strata and inform a foundation scheduls.

Where foundstion depths dug o tress alresdy pressnt or recsntly removed seosscs 1.5m there = 3
possibility for heave to otour on removal of the tres. Guidance states that precautions for pile foundaticns
should be instzlled 35 detaiied below.
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86 Floor Slabs
A suspendsd floor slab will be reguired for the propossd stors supported by the reinforced ring beam.
B7 Construction

Instability of the Made Ground has been proven by the trial pitting and should be considersd in the ground
works method statement. Obstructions should b= removed as a part of the enslbling works.

Tracked high specification plant is recommendsd to maintzin the build programme. Breaking equipment will
also be reguired locally to penstrate obstructions identified by the Ground Investigation.

Localised dewatsring of foundation sxcawvstions may be reguired depending on the time of year the
groundworks are undertaken, perched sroundwster was encountersd locally in the Made Ground.

BB Concrete Classification

hode Grownd

Water solubls sulphate tssUng was underisksn on thirfzen samoles of the Mads Ground. The ranges of
soluble sulphats (50.) recorded = betwesn 14.4mg and 2020mg/ and associgtad pH vsluss range betwesn
7.2 and 10.0 indicating newtral to slightly alkaline conditions.

In 3 gatasst whers t2n or mors results ars gvailable, the mean of the highest 200 of water-soluble sulphate
concentrations are tsken 2= the characteristic valug and the mean of the lowsst 20% of the pH valuss =
taken. Based on the above, the charscteristic valus forwater soluble sulphats i= 197 7ma/f and the valus for
pH i 7.47.

Maturgl Strotd

Water soluble sulphats testing was undertaken on four samples of netural ground. The range of soluble
sulphats (50,) recorged is between 24.3mg/ and 558mg)] and associated oH valuss range betwesn 5.4 and
2.4 indicating slightly ackdic to slightly alkaline conditians.
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In 3 datasst whers lzss than five results are avallatls, the highest messured sulphats concentration istaken
35 the chargctaristic valus togsther with the lowest messured pH valus. S2sed on the 3bowve, 3 characteristic
value for water soluble sulphate is S5EmEg/ and the pH velus iz 6.4,

GEranular soils are presaet bensath the site therefors the groundwseter (= considered 1o be mobilz.

The results of lzboratory oH 2nd sulphate content indicate that ACEC Class AC-3 and sulphats class DE-3
conditions prevail im acoordance with BRE Specisl Digest 1 "Concrete in sggressive ground™ 2005, The spedfic
concrets mixss (the Design Concrete Class) to be used on site will be detsrmined by the sive-specific concrete
requiramants in terms of the dursbility and structweral performance. Thess are assessed in terms of the
Structursl Perforrnance Leesl (SPL) and sny need for Aogitions! Protective Maasures [ASW) detailed in Part
D of BRE Specisl Digest 1 with further guidancs in Pt E and F.

Pyrite Potentiol

Additional testing was underiaken 1o determing if the underlying natwrsl Clay is pyritic. Three samples of
natural Clay were tect=d for to@l sulphur and total sulphate which was used to determins the total amount
of oxidisable sulphides in the sample. If the amount of ceidisable sulphatss is greater than 0.3% S0, pyrite
5 probsbly pressnt. The totEl amount of cxidisable sulphates in the zample was detsrmined to be bebaeen
0.033% and 0.26% 30, and it is thersfore unlikely that the Clay is pyritic.

849 Highway Design

Flats load testing was Carried oUt 8t PLTL 1o PLTE bensath the proposed car parking aress, service yard and
aocess road, the results are pressntsd in Appendix 13,

All plate load tests wers undertaken 5t 3 depth of 0.2m bg and CER valuss of between 1.8% and 3.2% were
recorded. The tests were undsrtsken 31 the assumed formaton level of the propossc sxtsrnal arsas, and
thersfore do not mest the minimum design criteria of 2t l=ast 5%, The 58T: in the boreholss indicated the
granulEr 3o0E were medium dsnss 1o oenss, therefors some resnginssring is of the near sutface Mads
Grownd is reguirsd prior to pavement and road construction.

Uritreatsd Made Ground should be assumsd to have a CSR valus of <2.5%, unless proven otherwise.
Highways Agency dooumsnt HDZS ‘Interim Advice Mote 73405 Revision 17 (2009) states that whers 3
subgrads has 2 CSR value lower than 2.5%, it is considersd unsuitable support for 3 pavement foundstion
since it would tend o deform wunder construction traffic, and must be improved.

Where highways are propossd in arsas underiain by Made Ground, itis recommendsd that the Made Ground

s sxcavatsd 1o a depth of 1.0m below subgrade level, sortsd, and classified in accordance with Ssriss 600
{Earthwaorks) of the Highways Agency “Soecfication for Highways Works”™. Following the above, any suitabls
material which can bused as part of highway constrection shall be compacted in accordance with an
sarthwork's specification.

The soils are considered to be frost susceptible due tothe fines content and highweay construction should be
a minimurm thickness of 450mm to mitigate the risk.

810 Sustainable Urban Drainags System [Suds)

Soil peroolation testing has not besn undsrtsken on the sits due to the desp contaminated Mads Ground
and underlying impermsabls natwral Clay, in sddition groundwater strikes were recorded directly bslow the
Clay strata. it is understood that 3 mew drainags system connscted with the main drains will be adopisd.
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S0 LAND QALITY
21 Geo-Environmeantal Testing Results - Sails

samples of Mads Ground and matural strets have been tested for & rangs of relevant Contaminants of
Concern. A Genecc Cuantiative Risk Asszssment (G0RA) has besn undertakss to detsrmine the
significance of the concentrations as derved through Geo-Environmentsl analysis.

The GORA process comprises the comparison of the actual concentrations measured on sie with Generic
Assessment Critera (EACs] for the protection of human health.

The GACs usad for the sssessment of 30| concentrations have besn derived usingthe CLEA model. The GACS
used and their ranking of impor@nce ars listed below:

& Soil Guideline Volues [56Vs] which demonstrote minimg! nsk.
®  LONMACIER S2ULs which use the some towicologicsl doto os the 55VE but differcnt exposurs critsria.
e C451s which demonstrote low risk.

In deriving the G&Cs for uss on Brownfisld sites, we haws assumsd 3 1% Sofl Organic Mattsrunless the resulis
indicate otheraizs.

The propased and-uss for the site is 3 commercial comprising the construction of 3 number of wnits which
will be surrounadsd oy 2rezs of hardserfacing. We havs thersfors undertsken the GORA on the basis that the
orooossd develcoment site falls under the Commerciz! land-use scenario 25 oefined in 533 [EA, 20020).

Tihe strats or sources of contamination targeted by the lsboratory testing scheduled is summarised in the
taole below:

Stretn Number of Samples Tested Loostions
MG Sand / Groval [Popuistion 1) 12 TRRZ TRO3, TROS, TADE TROY, TROE,
TAOE, TAIO. TFIS, WEDE
MGE: Topsodl (Popwiation 2) 1 Wans
fiay (Popwation 3] 2 TROL, TROS
Sounces Number of Samples: Tested Loostions
Fetro! Filing Stotion i TAZ3., w505
Subctation I TROF
Undarground Teni I TROE
Corporgtion ¥ard 1 Wa05
Former Fong 2 TFOE TRIS

Asummzany of the Geo-Emvironmantal Testing results s pressntad below and The GORA Scresning Valuss ars
oresentzd InAppengis I4:

hetals:
Cortaminant: Remrige [mgfee) Sreening Valuse Eno=edances Loostions:
Arsenic 70-120 G4 -
Barmn 03-28 240000 -

=
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Codmitm <7-50 230 o
Chromium 55-45 2500 o
Heservaiert Chroumium <0 43 a
Copoer I6-510 G000 o
Lgad 15-1400 2300 o
Moy =03-14 i o
Micke! Io-57 1300 o
Selaninm <10 13000 o
Zinz F5-18000 730000 o
Polbycyclic Aromatic Hydrocarbons (PAHs)

Corrtaminant Reamge [mgieg) Soreening Value Erosedances
Nopftholama =05- 061 oo o
Acanapithyiens <005-13 33000 o
Azancpifthens <005 -4.1 24000 o
Fluorena <Q05-2.9 63000 o
Phenmnthrana <005 - 19 22000 o
Anthrocens <005 - 6.1 520000 o
Flusmmthane <005 - 46 23000 o
Fyrana <005 - 36 54000 o
Benzofojanthrosana <005 - 35 170 o
Chrpsana <005 - 29 350 o
Serzofbivormntians <05 - 21 dd o
Banzo{kjflusranthens <005 - 16 1200 o
Banzo|glpyrana <005 - 16 35 o
indans123cd]pyrana <Q.05-95 500 o
Dibanzofohjarthrocane <005-39 3.8 1
Barzoigfilparpienas <005 - 9.6 3500 o

TPH CWG - Aliphatics

Cont=rminant Renge= (mgfkg] Soreening Value Exo=edances
H 56 <0001 3200 o
2E-C8 <0001 s o
=8-Ci0 <0001 2000 o
10013 <1.0-35 2700 o
=12-C18 <2.0-230 58000 o
=C16-C21 =8.0- 220 1600000 o
={E21-{35 <4.0-43 1600000 a
Total oliphatics £5-35 <10.0-510 - -

TPH CWlhG - Aromstics

Conterminsnt Renme (migke] Srmening Valse Eno=edances
=EC5-ECT <0001 25000 o
=E(7-ECH <0.001 58000 o
>FCH-EC10 <0001 3500 a
=ECI0-EC12 <10-50 15000 o
E i ] =2.0- 160 35000 o

=
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ECIE-FC3]
+ECEI-EC35
Totw! aromatics (5-35
MTBE

Contominant
PLB Conganer 23
PCE Conganer 52

PCE {ongener 101
BB fongener 118
PCE Longener 138
FCE Congener 153
BB {ongener 120

<10- 130
=l0-42
<10- 380
<0.001
<0.001
=0.001
<0.001
<0.001
=0.001

28000
28000
7500
55
4400
2800
3200
2600
Range (mg/kg)
=0.001
<0.001
=0.001
=0.001
<0.001
<0.001
=0.001

Crgmnic Matter

Tl Cponice

+1.0 - 58ma/kg

TRIZ 1.0a
TRIS a.50
TRIS J.00
TROG 1.50
TROF 1.z20
TROZ .25
TROZ 1.z20
TROZ 1.50
TRIS a.50
TRIO a.50
Wis0s 010
Waos 0.50
TP1S L.oa

ot Detested
Mot Datested
Mot Datested
Detectad
Mot Datested
Detactad
Mot Datested
Mot Datested
Mot Datested
Detactad
Mot Datested
Mot Datested
Mot Detested

Four samples of Made Grownd were tested for 3 suite of VOCs and all were recorced at concentrations below

the laboratory limits of detection.

The same four samples were tested for SWOCs, the majority of the compounds wers recordsd below the

lzboratony Bmits of detection with the exception of the following:
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1, 3-Dichlorobenzene — TRO0S of 3.0m (helow the commercial screaning value of 30ma%a)

1 4-Dichlorobhenzene — TAOS at 3.0m (below the commercial screaning volue of 4400mgkg)
2-Methyinophthalene — TPOR ot 1.2m

Dibenzofuran - TPOS ot 1.2m

The abowve compounds are generally nked 1o pesticices and insecticides which could e associated with the
former railwsy land onsite and partial combustion of fuel sources.

o2 Eeneric Quantitative Hisk Azzessment - Soilks

Wizde Ground has been encountsrsd benesth the sntirs site to 3 maximumn depth of 2.8m bgl and gansrslly
consisted of granular scils. The sits is thousht to have been subjsct to tank removal in 2008.

hetals
Trere wers no excesdances of hesvy metsl conceniretions whsn comodrsd 1o The soresning valuss for
commercial developments.

The previous Ancadis investigation found elevatsd concentrations of Arssnic, Lead, and Zinc, when compared
1o the Residential 55, The soils tested were 3!l derivad Trom stockpiles on sits, that are to be removsd. They
werz not eleveied above the Commercial 280,

Specigted Foloyolic Aromatic Rydrocorbans

A single minor elevstsd leve! of Dibenzc{ah)anthracens was detscied in TROZ 3t 2 depth of 0.2m bel. Thisis
ikely derived from the incomplets combustion of fuels in engines through the cosl coking process used in
the steel production procsss, or associated with the rmilway that ran throwgh the site.

Twenty-two sxcesdances wers identifisd by the Quantum investigation when compared to the scresning
values for residentizl with plant uptaks. There was 3lzo an exceedance in ons samole when compsred to
the screening value for commercizl develooments.

The previous Arcadis investigation recorded slevetss spaciated PAH: (Maphthalens, Ssnzolbiflugranthans,
Benzo(aloyrans, and Dibenzaa, hisnthracens] when compared to the residential with plant uptake S5,
Whan compared tothe Commercial 35, thers wers no recerssd exceedances.

Tetal Petroleum Rydrocarbons (OWE)
Thars wars no Sdosedancss in Total Petrol Hydrocsrbons speciztions when compared tothe screening valuss
for commercial devslopments.

The Quantum investigation identfied 3 single sxceedance of the 55 for benzens out of 46 samples analys=d

n the residential arsa. Thers were two excesdances of the 55V in twio samolss of natural soils for TPH
Aliphatic C8-C10 and TPH Aromatic C8-C10. A single excesdance in natural sodl for TPH Aromatic C12-C16
was identfied in the location of 3 suspected former tar tank. Purther sxcesdances were identified in two
samples of Made Ground for TPH Aromatic C16-C35 and TPH Aromatic C21-035 in the western sids of the
e,

The Arcadic investigstion identified two sxcesdancss in Benzens and TPH C16-C21 when comparsd to
residential screening values. Soth of these samples wers pbitained in the wicinity of the former Petrod Flling
Station.
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It is understood that all known Undsrground Storage Tanks have been removed from site and any
contaminaticn encountered in this 2res is likely 1o be residusl. The perched sroundwster encountsred
within the Made Ground waz highly localised and therefore the residusl hydrocarbon contamination is also
ikely to be locslised. The coverags by the previows investigations by Ouantum and Arcadis supports this
observation.

Whnen composred 1o the commerciz| screening values thers have besn no recorded sxcesdances from the
preyvious imvestigations.

W= and SVOCE
Of the s zamples soreened for slevated VOCs and SV0CE thers were no excssdances when comoars 1o the
commercial soresning valuss.

Thare was 3 combined number of nine excesdances betwesn the Quantumn 3nd subseguent Arcadis
nvestigations when compared to the residential with plant uptaks scresning values. However, with the
current develoomsent plans, thers wers no exoesdances recorded when compared o the |ess stringent
commercial scresning valuss.

Polychionngted Biphanyls (PCEs]

Mo sl=vetsd concentrations of Polychlonnated Biphenyls [PCEs] wers recorded from sample tested in close
prowimity to the electricty substation. The substation is situated on a concrete slsh, therefore reducing the
chance of impaction of the underlying sails.

Ashestos

A mixture of Chrysotile, Amosite and Crocidolite asbestos fibres were detected in TPOZ, TPOS, TPOT and TP10
within the granular Mads Ground soils at concentrations of betwesn <0.001 and 0.04 mass %, Spatislly, the
asbestos was identified in the central, southern and north westsrn areas of the sits.

The previous investigations undertaken by Quantum and Arcadis fiound widespread asbestos contamination
across the site and within the stockpiled matsrisls. Qut of 3 combined total of 64 zamples that wers
soreened, 41 were found 1o Contain ssDEsT0E.

Stockpiles

Six emosscances in specizted PAH testing from samgoles taken from wasts mouwnds when aszsssed sgainst
residential end use. Howsver, when comosted 1o the commercis! 350 s thers wers no excssdances. Twio
samples ootsined from the stockotes on sits were slavatss in metals when ss3sssed against the resdental
=nd use 53V, However, when comoarsd 1o the oommensal 55V s thers wers no Skosssanoss.

The stockpilss are suitabls to b= reused on the sits f placsd at deoth wnder an WIM® dus 1o the asbestos
content. If wolume caloulations identify & surplus the stockpiles should be removed to a suitably licensed
waste disposal facility.

9.3 Groundwater Testing

Four samples of groundwater were tsken from CPOL fo CPO4 and were tested for 3 similar suits of
contaminants as the soils. The results were compared with reference 1o a selection of guidance documents
33 detalled =t the rear of this report.

The implementation of the Water Framework Directive (WFD] is to protect and enhance the guslity of
groundwater and groundwatsr-dependent ecosysiems. The objective of the WFD reguires all sroundwater

&3
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bodies (GWEs] are of ‘good’ status in terms of watsr guality. This status is bassd on thresholds for the
chermical constituents of groundwater and their impact on ecosystems.  Preventing pollution is by far the
mast sustsinable and cost-sffective way of maintaining good groundwster quality. The EA are committed to
the prevent or limit” approach reflected in EU and domestic legislation.

Pricrity is under the \Watsr Framawaork Directive to protect watsr suppliss intended for human consumption
and ensure protection of groundwater quality that supplies dependent soosystems. After first guidancs in
12232 the following significant guidance has been introduced:

Water Framewark Directive [2000/50/EC) and the Wirber Act 2003,
The State of Growndweter in Englond and Wales 2008

*  Sopond phase of the emvironmental permitting regime n 2010 replocing the Groundwater
Regulotions (1593, 2003].

& Sroundwoter Doughter inective,

Pollutants can be divided into those that break down easily (degradable pollutants) and thoss that do not
{non-degradable pollutants). The Watsr Framework Directive imtroduced the concept of ‘hazardous
substances’ and ‘non-hazardows pollutants’, which replaced the previous List | and List || of substances
considersd to poss the greatest threat 1o the environment.

*  Hozgrdous substonces ore the most fowic ond must be prevented from entering groundhweater
Substances m this NSt moy be disposed of to the ground, under g permit, but must not reoch
groundwater. They include pesticides, sheep dip, sofvents, hydrocarbons, mercury, codmium and
cyanige.

&  Non-hozordous polivtonts are less dengerows ond con be discharged fo growndwotor unaer o
permit but must mot couse pollvtion. Exomples inciude sewegs, trode gfffuent ong most wastes.
Non-hozordous polutonts inclede oy substance copoble of cousing paliution ond the lisf & much
wider than the previous List il of substonces.  For exomple, nitnote & now o non-hozargous
pollutant wherens before it wos not o List T substancs,

Polluting substances in groundwater Can oOCUr 35 & g35 [g3se0us phasse) or dissolved in watsr (aguscus
ohass], or 35 3 non-aguscus phase Bguid [MAPL). Some pollutants include substences that dissolve rsadily
inwatsr. These ars said to have high sclubility; an examplz is MTEE. Substances that hawes bow solubifty
{=zwch 2= oil] are referred to 35 non-agusous phase Dguids (MAPLs). NAPLE behavs oifferently in groundwsater
cepending on whether they are lighter or hesvier than water. Light non-aguecus phase liguids (LMARLE] may
flost on the water table whereas dense non-3gquecus phase liguids (DMAPLE] may sink throush the squifer
until they reach 2n imoermeabis [ayer. They may then generate plumes of contamination. In both cases,
the slowly dissolving pollutant may form 3 plume of dissolved contamination which mowes with the
groundwater flow.

A talnls sUMmMAErEing the groundwatsr t2sng results (s presented below:

hetals
Contsminant Range [ug) BQS jugM Exce=danoes | Locxtions:
Arsanic =015-2.38 50 0 -
Boron 110-310 5 0 -
Cadmium =002 — .07 05025 0 -
Chromium 28=53 arF 1 [y
1
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Haxowakant Chromium <=5.0 34 a
Coppar 21-3.7 in-23 a
Cyaride <10 1 a

Liead «02-10 1z o
Marsuryr <105 Tk a

iickal 30-55 20 o

Kalgnim <QE-11 10+ 0
Zine FE-220 5=-125 a
Polycyclic Aromatic Hydrocarbons (PAHs)

Contsminsnt Ry (1) EOS fus® Eno=edanoes
Beneo{a)myrens <001 000017 a
Indero{ 12 Fedmyrane <001 000017 a
Sanzo(ghiparylane <001 000017 o
Barzofh flucranthens =001 000017 a
Barzofhjflucranthens <001 000017 0

TPH CWlhG — Aliphatics

Cortaminant Bange [ugT] B0 [ugfT) Exoeedances

=5-06 <10 15000 o
=05-08 <10 15000 o
+A-C10 <10 300 o

01012 <10.0 300 o
C12-C16 <100 300 o
215035 <100 - o
Totwl afiphatics (5-35 <10.0 - o
TPH OG- Aromatcs

Comtaminant Range [ugT] EOS [ugT) Exceedances
=[5-ECF <10 in o
=ECT-EC3 <10 74 o
=>ELB-ECIO <10 300 o
=ECI0-EC12 <I0 50 o
>fC13-EC16 <I 50 o
=EC16-E021 <I 50 o
=£C21-E035 <I0 50 o
Total oremotics (5-35 < - o
Totw! aiiphetics snd <10 - o

gromatics[C5-35)

MTEE <10 o
Senzans <l o
Tolwana <10 74 o

Erfploenzens <10 300 o
myp-ipiena <10 30 o
o-ilplang <10 30 o

t %
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All of the WwOCs tested for wers recorded at concentrations below the Bboratory limits of detection.
o4 Eeneric Quantitative Hisk Azzessment - Sroundwater

Controlled Winters Setting

strata underhying the site consists of Made Ground owver cohesive Estuaring Alluvium Deposits to depths of
ostwesn 3.9m and 5.3m Dg whers vsry osnss GSravel was present. The solic gsciogy is the South walss
Widdls Coal kisasurss Formation, however it was not encountered during the Ground investigstion.

Perched groundwstsr was encountered in TPOS and TROT 3t depths of 1.0m and 1.3m respectively within
the Wzos Ground. Elsswhere 3cross 1he site, groundwatss strikss wers identified in the naturs! ground at
depths of between 2.4m and 5.3m bgl. Groundwater was encountersd within the natural granular deposits
at depths betwesn 2.8m and 5.3m bel. The liksly flow dirsction of groundwatsr will be towards the River
Afan which is cinca 86m o the sowth.

The Estusmng &lluvium Deoosits ars Cassified 35 2 Seconcary Undifferentatsc Agufer and the solid geology
5 clz=sied 35 3 Secondary A AQuiter. Thare Sre No EroUNCWATSr of potstis water abstraction Boenses within
2000m :-f site and the sits is not located within 500m of & groundwatsr Source Protection 2ons.

The Giver Afan i located sppromatsly B5m to the south of the site and is thersfore the recsptor considersd
1o o= 3t risk. The cont@minants t2sted for have besn compared 1o 208 soresning levsls geen the oloss
prowimity of the watercourss.

Femvy Motols
The groundwster laboratory testing results indicats that there was ons excesdance in Chromium from
groundwater obiained from CROR.

Wery slightly elevated concentrations of dissohed Chromivm were recorded within CROZ2 when comparsd to
the EQS soreening valuss, with 3 maximum coneentration of 5.2ugfl. Howsver, the mors toxic Hexavalent
Chromium [IV) was recorded at the Limit of Laboratory Detection (LOD) in all samples that were tested.

Coppsr. nickel and 2inc concentrations wers 2l below respective BQS soresning velues using the hardness
VE LUEE.

Polyeyelic Aromatic Hydrocarbons [PAH)
Thars were no sucssdznces in 20y of the samoias temed for soeciated PAHS,

Tkl Fetroleum Hydrocorbons [TRR CWG)
Thare were no exczedances in 20y of the samolss tested for TRH CWE.

Although the denss 2and 2nd Grave! are water bearing, they are guerla'n by impermeable Clay that has acted
35 an aguitard, and the |aborstory testing has -:n:-"f'me::l the confined agquifer has not been impacted by
overlying kiade Ground soils.

The perched water within the Made Grownd =zoils is mot considersd to be & concern as it is highly localised
and not in continuity with the underlying S=condary Undifferentiated Aguifer or River Afan. T"’E proposed
new drainags system will glzo provide further bettermsant.

F
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Both the superficial S=condary Undiffersntiated Aguifer and the bedrock Sscondary A Aguifer ars not
fensitive resources. Howeyver, Hazsrdous substances should be preventsd from entering groundwatss in
acoordance with the Water Framework Directive. Thersfore, free phass hydrocarbons should be removed
35 3 minimum where enoountersd.

a5 Permanent Eround Eases

Qnes gas monitoring vist has been carried out to dabe on 187 Mowembsr 2021, Monitoring wells wers
nsizlled o 2sssss whether gas protsciive measures are reguirsd for the proposed devs'opment.

Wethane was detected at 3 maximum concentration of 4.0% v/ within W508 only which is in the PFS area,
no other methane was detscted. A maximum c@rbon dioxide concentration of 4.2% v was recorded in
WS0Z with associst=d depleted ouygen lewels [minimum of 4.3% @]

Mo positive g35 flow rates were recordsd.
The stmospheric pressurs during the visit was 102 ¥mib during & pericd of rising barometric pressure.

Groundwsater was encountsred within the standpipss at depths between 1.84m and 3.02m B2l Mo
groundwater was pressnt within WS03.

Characterizotion of the Sos Soreeming Value (G5

Bas=d upon the results reconded, in accordance with CIRIA Report C885, the risk to the site from ground
gases has been sssesssd by converting the resulis to ga3s soresning valuss (G54 s] celculated by multclying
the typical maximum gas concentrations with the recorded maximum with the recordsd maximum positive
flow rates. In addition, ndividual “hazardous gas flow rates” {Qhg) have besn derived for each menitoring
point.

G5V (¥hr] = mox Borehole flow rote (L) @ mox gas concentrotion (3]

For this assessment, the maximum recceded concentration of methane of 4.0% »' and carbon dioxide of
4.2% wfv has besn ussd to celoulats the G5V topsther with 3 gas flow rats of 0.1 hr {the limit of detection
of the ga3s analyser]. This is the wors-Czss scenanic 3t this stags, and the scenaric may o2 sliersd on
completion of the monitoring.

- = [ TP P P L ik -1 ey =

Carban Dnoxiae G5V = 0042 |4 2% x 0.1 = 0.0042 ¥R
P R -1 e W =
etmame G5V = 0.0 [F.0%] x 0.1 = 0,004 /R

Aszzeszmeant

When considering the initial results, in accordance with CIRIA C565 [S=ction A Devslopment and Table 85—
Wiodified Wilson and Card Classification] the G5V values for methans correspond with C51 criteria (G5 less
tham 0.07/hr) and gas protection messures are not required bassd on the intenm resulis. However,
methans has been recorded at 4.0% whe in WE0S which is situated in the footprint of the farmer Petrol Filling
Station, and further consideration may nesd to be gven relating to remedial action, or installing 3 vapouwr
resistant membrans in thiz arsa.

Fr
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In order to asssss the ground g2s regime Densath the site and the nesd to incorporsts ground gas
precautions, guidance was taken from CIRIA CBES “Ass=ssing risks posed by hazzedous ground g3:ss 1o
buildings’. S3sed on the sits being developed 25 3 commercial retsil stors, the Wilson and Card method has
pesn used 1o carmy out the 3ssessment.

The proposed commercial development is dassified as 3 Building Typs C in accordance with B5 84852015
and the sit= falls in £51 in accondance with Table 2 of the sbove suidance.

At pressnt, g=s protection measurss sre not desmed necsszany within the oroposed strecturss =t the site
honwewver, this will b= confirmed on comipleticn of the manitoring.

The site i notin &n area reguiring redon precautions. Wapour protection messures wers not considered to
be reguired based upon the PID scresning results. Howsver, oassd on cbservations and findings from the
previous imvestigations, there ars liksly to be local pockets of free phass within shallow Wads Ground soils,
which may release harmful vapours, 2 vepour resistant membrans or remedial action i3 recommendsd in the
vicinity of the PFS a5 demonstrated on GRO-21252-F05.

9.6 Ravized Pollution Linkage Assessment

The pollution Fnkage asssssment has been revised based on the Grownd Investigation and t2sting to identify
amy realistic pollution [inkages in order 1o quantify the risks to human health and controlled waters. An
lhuestrative CEM is pressnted on GRO-21025-708.

&
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GROUNL TECH

Hurman Health Pollution Linkage Assessment

o Thetsbis below represents the sscond stsge in the [snd quality risk sssessment process- the Seneric
& Imordes for s developmeent Ste to be desmed ‘suitsdle for use’ the level of risk nesds to De redued

o &0 mcoepiable level - low to negigible risk. The purpose of each stage of risk sssessment is b0
eszablish if there is & reguirement for soditional stages of assessment in order o have sufficent
conficdenpe to SUPPArt B risk charscierisation or remedial action.

Coneptual Site Moded Ganeric Quantitotive ik Assessrmant
. E . . Corseguence, . . i ,
L Paotentisl Source: Pollution Linkege= Liko=lhood E-::I ity disk R=ting Setiongie ong Action
e
Folution Linkoge 1 refiars o proposed site usars encountening sonteminetad soils on
the 5ita.
Mode Sround was encourmtansd to o maimum srovan depth of 2 9m kgl Ewidance af
contaminaticn wos notad locally coross the site oosocictod with the Ristorico)
. o ingdustrial uses, howewor loborotory anofpsis hos indicotod ehat the onfy minor
ng=stion of soil mnd ) R o I il ' e =
) dlust axceadance when comparsd fo the screening volues for o commarsial davalsomert
Pl Centzminzted ) Unlikely BAedim rafgtes to Dibanzo{chlantfrasena within TFOZ ot o depth of 0.3m bgl No otfar
Fols Derrmsl comtact elevated Dol wers reconded inciuding from the pravious irvestigation wher compared
with soil to commercial soreaning fovals.

Asbastos wos datasted in fowr semples of Made Ground ot depths betwoan 0L25m and
16m kgl intweo instoncas, TPDS gnd TF10 ot 1.6m and 0.6m byl the ashestos was o
troce concerntrations.  Within TPO2 ard TROY ot daptir of 0.3m ond 0.25m, ashestas
Was setestas of concantrotions batwaan 0003 mass ¥ and 0080 moes ¥, Tha TWE
assessment ingdicates that the combined hoeord, exposure and recephor ronking s

ATAN WAY, FO

SMO-21315-a003
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PL

P2

Potential Source

Conteminemsd
Epals

Conceptusl Ste Model

Pollution Linkeage=

nh=lesan of
DL

Lik=lhood

Unlikely

Consequence)
Cewarity

Medium to
Zaymrs

Uik Rating

AFAN WA, FONT TAL
oMTO-21313-3003

Generic OQuantitotive Bk Assessmant

Rothonala amd Action

madim, howevar the Mode Sround soils will be banaoth fardsurfocing brecking tha
pothway. Ashestos wos mors widespread in tha pravous meestigobions.

Az tha proposed developmant is fo be predomingntly covered with hordsurosing, no
plzusibic pollution limkage s considaras fo st

In erecs whare soit Isndssoping will be present, @ cover Spstem will be reguired with o
hord dig igyar to prevant tha disturbance of contaminated sails.

This poiiution linkoge refers to vwoictile wapouwrs migrating inte confined spocas within
the proposed devalspmant.

Oross fpdrocarbon sontmmination fas mot bean identifed banegth the ste ond
genarcly the resufts of PID wera low. Mn addition, the geo-anvironmantal testing fas
nst recorded any hydnocorbons in the wslatile range.

Sosed on the resufts of this imwastigotion, & wiskic poliition finkoge hes not bacn
idertified.  However, volglic cortomingtion was dontifed by the provious
invastigotion. A wopcsur rasistent mambrane or remedis! aotian F recommendiad in the
wisinidy af the former PFS ond will bo discussed in the firal gas assescmant.

BT
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PL3

QLA
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Potential Source

Conteminemsd

Contemineed
Spals

Ground Gas

Conceptusl Ste Model

Pollution Linkeage= Liko=lihood

nh=legon of zail

dust by sdjscent Unlikely
SitE usErs
Attedking potabls Laow

water supply pRpe. Likelhood

Migretion and

Unlikedy
mocumukstion of g Ao
rd Emsin .
ground 52 Lik=lhood

internel spaces.

Consequence)
Cewarity

Mediwm

Mledium

Medium to
SmveEre

Uik Rating

ARAN WAY, FONT TALE

Generic OQuantitotive Bk Assessmant

Rothonala amd Action

Bolluticn Linkage 3 relotes to comtamination on the subject site gffecting odjosant sita
wsars. Ngrificont mokile contomingtion fas not bean detected by the Grownd
Inestigotion and tha subject site is indicotive of the widier area. Tharafore, & naclistic
pollution s not considarsd o awist

This pellution finkage § rafers to the possible contominants penmagting potobie wotar
pipes and conswmptian by tha futuee site and usars of the faimtad water supply. Made
Ground hes been idantiied to o maximwr depth of 2.9m bgl Evidenss of organis
contamination fas bean idertified.

HNow potable water supply sipes will be included os part of the devalspment and g looa!
water company risk cseassment should be corred sut prior 8o construchion to sdvisg
or the fewe! of protaction required fior tha potohic woter suoply. The pipas are kel to
e wogroded from stansard PE.

Decp Mage Grownd is present baregth mush of tha site. The initis! ges monitoring
resufts indicote that methane has bean detected within ona of the standpipes ot @
maximum corcantrotion of 4.0% w and the marimum carbon siowigs corcantration
i d 2% wiv. No positive gas fliow rates wans recordiad in ony of the monitoring wials.

The initial G5V ploces the site in (51 ond no gos protective memswres ore reguined os
the methone in WEDS is due fo hpdrosarbons in the soils. The bwvel of pracaoutions will

bg confirmed on complation of the gas meonitoring.

oMTO-21313-3003
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Conceptual Site Moded Ganenc Quantitotive fisk Assassmant

Consequence)

PL Potential Source Polluzion Linkagz Lik=hood Risk Rating Smtionaia and Action

The site s nat i ar gned REJLANNG rocon precaticns.

AFAN WAY, FONT TALEDT
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Controlled Waters Pollution Linkage Assessment

aL Faotentisl
SOLrDE

o Conteminemd
Spals

Conceptual Site Moded

follutean linkzge: Life=libziad CavErity
Impecticn of

proundweter from soil

Nt | diff

oo T Unlikely Medium
end pairt) b

iTipeactian af

Srounchaater from

srouncwater plume.

Lewel of rsk

Thiz talie below nepresents the second stage in the land quality risk ass=ccment process — GENEmc
Cuantitative Rk Ascessmeant

Iri Oroer for B devsiopment site to be deemed ‘sEtable for e the lesel of risk nescds io e reduced
fo an acoepbabie bevel - low o negligiblie nsi. The purposs of esch sbage oF risk assessment is to
eszablish if there is 8 requinement for aodditicnal stages of assessment in order to have suficent
confidenpe to sUppart 8 risk charscierisation or remedial ackion.

Seneric Quontitotve Risk Assessment

Rotiorale

Folution Linksge & refers to the impaction of the Secondary A Aguifor (badrock) bamagtih
thie 5.

The parched groundwater was Righly boolised and due to the proposed new drairage
sypstaT 5 pot considered o e g Ask, thars v alko no pethway to the wndering confined
oguifar. i free phose hpdrosorbons ane chrarved during the enahling and construction
phasa, it showls b remowed Gs @ minimum.

Watar bagring Send snd Grovel was ensowuntenad benesth the Exuorine oy Deposits.
Sroundwater sampling ond testing sonfirmed that theng was one sfight excasdansa in
Chremium, from four samples that wars tested, when compared to the EOY lewels. This
iz Nealy to be ot et somewhat impoined by the rumerous histonse ndustrial land uses
in tha surmourding Gres.

The site s pot within g groundwotar 562 and thare are ro potgblc wrtor abstroctions
within 2000m. Therefors, the groundwshar is not sonsidenad to ke o sansitive rasourca.

AMAN WAT, PONT TALADT

SND-EZa12-3332
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Conceptusl Ste Moded

Patential
Aollutean linkzge
SOLroe
hizration of soil =nd
Conteminem=d i
groundweter
Spalls

contmEnetion impecting
zurface waters.

Life=libeoiad

Unlikeky

Smwerity

Wedium

Leve] of risk

Generic Quontitotive Risk Arsessment

Rotiorale

A pigusibic pollution iinkoge te groundwater is not considered to quist.

Folution Linksge ¥ rafars to the impocton of fiver Afon circa 88m south of the sita from
contemingied soils and growndwetar.

Significont mobile cortomingtion hos mot boean idandified duwring the Grownd

lnwestigotion and through the testing of soils and groundwater:

Contemination from the previcus irvastigations was found to ba predsminantly parched

ard immobile within the Made Grownd soils.

Mo migration patfnesy fas been idartified and o realistic pollution lnkoge docs not crt.




o7 Cuwtline Remedizl Strategy

Sonis

Asingle minor elevated concentration of ibenzo{ahjanthracens has besn recorced within the Made Ground
samples tested. Asbestos was detscted in four samplss of Made Ground 3t & maximum concentration of
0.04mass 3. The previous investigations undertaken by Cuantum and Arcadis found asbestos o be
orevalent across the site and within the stockgiled matsrials. The site will predominantly be coversd with
hard surfacing which will sffectively act as 3 cover system.

A mixture of Chrysotile, Amosite and Crodidolite asbestos filbres were detected in TPOZ, TAOS, TAOT and TP10
within the granular Mads Ground soils at concentrations of betwesn <0.001 and 0.04 miass H. Sostislly, the
Fsbestos was identified in the central, southern and north western arsas of the site.

whhere any soft landscaping is to be present, a cower system of S00mm of suitably dean subscil and topsail

ncluding a contamination demarcation barrier or 3 100mm hard dig lsyer will be reguired. The imported
soils ws=d within the cover system should e tested toensure that they are suitably dlean foruss. Insddition,
the thicknsss of the cover system should be validated.

It is wnderstoed that the waste mounds and stockpiles are 1o be remowsd off site. Where possible it would
cost Sffective to reuss and retain a= much matens! on sits 25 possible, and this may reguire furthser testing
n arder to better characteniss sach individual mound and ensure that the masimum amount of matenal is
retained anad reussd.

Controlled Wioters

The results from the groundwstsr testing indicate that the main groundwsatsr body beneath the site has not
besn impacied and remedial action is not reguired. & piling risk ssessment is rsguirsd o confirm no
preferantsl pathway = orested.

perched groundwsateris localissd and if fres phasze iz observed during enabiing and groundworks, this should
be removed offsite 1o an approprigtely licenosd wasts disposal features.

e

round GoF and Vopours

The preliminary results indicate that gas precsutions relating to carbon dicwide or methans within the
development will not be necessary. Howewsr, this will be confirmed on completion of the monitoring. In
addition, radon protective messurss not reguirsd.

Ba==d upaon the infarmation available from the previous investigations and the patential for vapour emissions
within izolated pockets of hydrocarbon free phass in the shallow seils, 3 vepour resistant mebrane in the
vicinity of the former BFS and USTs should be installed or remedial action undertsken such as windrows.

Wigtching Bref and Reguiatony Approval

During the enabling works, a watching brisf should be maintained for previously unidentified wisusl or
olfsctory contamination. If identifisd, work should c=ase in that area and Groundi=ch Consulting contacted
for advice.

It is wnderstood that Underground Storage Tanks have been removed. This should be confirmed during the
=nzling works, and 2 watching brief should b= maintainsd to assess the presence of any unidentified below
ground tanks.

a
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The Made Ground on site will reguire turning over, and all cbstructions will rsguire removing 3s part of the
anznling works.

Potable Wioter Supply Pipes
A lorsl water company risk 3ssesoment s required to dstsrming the potable watsr pipe materizl,
photographic validation of the installation will be reguired.

Ragulatory Limison
Regulstory aporoval should be obtained prior to the develoomeant to discharge pre-commencement planning
condition and prevent delays during the construction phase.

o35 #zhectos in Soils

Asbestos fibrss wers detecisc within four samplss of the granular Made Ground soils that were screensd
from beneath the sits to 2 madmum concantration of 0U04 mass %, From the previcus investigations,
asbestos was detected within 41 cut of 84 samples that were scresnsd. Hins of the samplss with asbestos
were from stockoiles that ars 1o bs removed off site.

Bas=d on the loint Industry Working Growp [JIWG] assessment. the work at the sits will ke non-fcenced
howeever, the following will be reguired during construction work. It is the responsibility of the contractor to
put control measures in placs to their satisfaction:

& RPE —ENIAD with B3 filter holf mask
& Loeglised mechamical dust suppression
Lovalised and enhanced perzonal decontomimgtion focilinies

Where possinle, it iz sdvised that any Made Ground soils containing ssbestos are l2ft in the ground
undisturbed. Whers soils will b= disturbed as part of the ground works, in accordance with the koint Industry
Woorking Group [IWE] decision support tool for CAR2012 work categpries, the combined hazard and
sxposurs ranking is medium.

The JIWE 355255ment t2bles are in Appendix 15 An 3sbestos mansgsment plan is recommended as part of
the enabling works.

=N} Health and Safety - Construction and Ground Workers

Dwring the reclamation and construction phasss of the site development it will be necsszary to protect the
hes'th and safery of site personnel. The risk to constrection and ground workers is 3ssess2d in the t3kle
below:

i & G frgesian, direc gontoc, . L :.
PLE Misde Srowed irhokmtan af curt Low Linelihoog' FARZium
fir - =hig] direc conton; . i
AL Asbestos 2 5 o Likgiy Pdmgium Moderoia

mhpiction of cduss.

=
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Localised spaciated PAHs, asbestos and evidence of hydrocarbon contamination has besn noted. The
contractor should communicate the risks with site persannel through a site induection and via information an
noticeboards. The contractor shoubd sleo implement contral mezsures to their satisfaction.

Generz| guigancs on these matters is given in the Heslth and Safety Exscutive [HSE] documsent “Brotection
of Waorkers and the General Public during the Redevelopment of Contaminzt=d Land™. In summary, the
following measures are suggssted to provide 3 minimum level of protection:

e« Al ground waorkers should be iszued with the refevant protective clothing, footwear and gloves.
These protective itemns showld mot be remaoved from the site and personne! showld be instructed
a5 o why amd how they are to be used.

Rand-washing and boot-washing focilities showld be provideg

Core should be token to minimize the potential for off-site migraotion af contamingtion by the
provision af dust suppression control and wheel cleaning equipment during the construction
WOTKE.

Good proctices relating to persanal hygiens should be adopted an the site.

The controctor shall soiisfy the Health ong Sofiety Executive with regand to any other matters
conceming the health, safety ond welfore of persons on the site,

9.10 ‘Waste Classification by Asssszment

We haye reviswed the testing results and inputtsd them inte the Harwasteonling model which allows users
to oode and classify waste a5 defined in the EWC [Europaan Waste Catalogus 2002 bassd on EC Regulation
127272008 on the Classification, labeling and packaging of substances and mixturss [CLP] and l3test
Envinonment Agsncy guidance (W3 "Guidance on the classification and 2ssessment of wasts (13t edition
2015 }-Technical Guidanca™).

This is & useful vool 35 wasts producers havs the legal responsibility to classify any wasts they produce.
Fiftzen zamples wers tested to 3552z whether they contained any contaminants in the hazsrdous rangs
wihan soresnsd Sg3inst 2EsSEEmMEnt criteriz within WS, The results ars in the Waste Classification Aeoort

presented in Appendiy 15

Sampie Mame | Depth (mbg]  cmeosiontion Resut Hazarcious Property
TFOI 430 fo-HOTGTous [
TFOZ 5ag HEZErEous RS Srove! Zinc - Corcinoganic
—=az .00 HSESGOWS MAS Srovg! Zinc and Lesd — Corminooenc ond
Eenowic
TFOS kil HERErOOWS AME Sroveldy song Zine— Corrinaganit ond Gootoxs
TFOF g Nos-Horsrdiows Oy
TFOE LED morondous FaE Sroval Zinc—Corminoganic ord Sootoxc
TFOF 130 f¥-HOTTTous MG Sand
TFOT riliis | HEEIGOUS AME Srovely song Zinc = Canoinogenic
TFOS 130 fiom-HOToous ME Srove!
TFOZ Le@ Fom-Horsoows hE Sand
P2 2.0 fi-HOTSoouws MG Sand
TFIO G380 HETE GO S Sroem! Finc = Canonogenic
TPIF oo HERErGOUS AME Srovely song Zinc— Canonogenic
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Sampie Hame  Depth imbg]  oaccsiontion Resutt Stratum Hazarcous Property
WSOs 0.10 HEEartous PAS Tiopsail Zinc— Corrinogenit Grd Eomtoxic
WSO 050 HEEIrCOuS AME Sroveldy song Zinc = Canoinogenc

Bzzad on the HazWastednline assszzment tool, nine of the fifteen samples have been clzssFed 22 being
Roaordows for waste disoosal purposss and relzte to all the Made Ground Populations sncountsred. The
hazardous properties are assoriated with the concentrations of lesd and zinc within the Mads Ground, this
will = linkad to the historic wss 32 a tin plating works.

The Made GEround is generally granular in nature and will be difficu’t to s2gregate thersfore, it is 22sumed
that 2l of the Mads Ground would be classified as being Hozordous for waste disposal purposes. Where
possible, itis recommended that the Mads Ground is kept ansite bensath arsas of hardsurfacing

Ashestos was detected within fowr samples [TROZ, TPOS, TRPOR and TPOS). The concentrations from all
pravious investigations were found to be below the Hazardous threshodd of 01 mass %

Previous 1e5Ting undsrtaken by Arcadi= on the waste mounds and stockpiles indicate that of & samples tested,
two are designated 3c ‘Hazardows' due to heawy metsl concentrations and TPH concentrations. it is
recommended that further testing is undsrtaken on the mounds to obtain 3 better resolution of spatial
contamination and characteristics prior to either reuss and retention, or dispoal.

211 Waste Acceptance Criteria [WALC) Results

The Landfill Directive (Dirsctive 1599/31/EC on the lBndfilling of wasts] led to the estsblishment of a
methodology for classfying wastes. Wastss can only be accepted 3t a landfill i they mest the relevant Waste
Acceptance Criteria (WAL for that type of landfill. Thers sre three difersnt WAL, thess ars Tor:

*  Inart waste
L Non—MI20rdouE Woste
L Rorgraous wose

Wastes should first be Classified based on their total concentrations as detsiled in the pravious section. WaC
iesting is than reguired if the end disposal rowts is 2 lancfill. Solid and slusts WAC analysis was undsrizken
on three samolss of Made Ground, the findings of which ars presented in the tads below.

Reference Depth [m) Stratm Type Dmcifursition WAL Arinhyos Lencifill Dispossd
TRQF 1.20 MG Sand Non-Hozardous et fnare
T8 130 MIE Growal Non-Fozardous fnert fnert
TRID 060 MIE Srowval Razargous Eratle Non-reoctive Horordous

The results above further confinm segregation of the Made Ground soils will be difficult and they would need
to 2o off as Hozgordows wasts and should be left in-situ where possibls.

The possibility of automatic inert classification of the natural sois should be explored in accondance with
Section 4.3 of the EA suidance document.  The Council Decision indudes a list of wastes in S=ction 2.1.1 of
the document that are assumed o be inert and therefore scceptable st & landfill for inert waste without
testing, this iz the cass if:
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& They gne single stream waste af o single waste fype [althowgh different waste fypes from the lise
may be aeeeptad together if they are from o single source]
g

&  There s no suspicion of matenal or substances such o= metols, gshestos, plostics, chemicals, ofc
to an extent which incregses the nsk oscocioted with the woste sufficiently o justify
contamination and they do not contmin other their disposal in other classes of kondfill,

If any organic contaminated material is encountered during the construction phase, it is possible that this
may be classified as Hozorgows and testing should be undertaken 3t that time.

Wizterials should be segregated and where necessary sufficient time iz gllowed tofurther cassify the matzrial
progerly, incleding discussion with landfill sites and wasts transfer stations to find the best disposal route. It
5 recommendsd that whers possible that the soils could b2 recycied 2t & suitable loce! wasts trestment
plant or transfer station rather than a landfill disposal routs.

The reuse of soils on the site this should be dons in accordance with the CLAIRE “Development Industry
Code of Practice for the Definition of Waste™ [CLAIRE CoPl. Amy re-use scheme should be designed 1o
minimise disposal costs.

Afver 3 cut and fill balance plan/wolume caboulation has besn carried out, 3 U1 and TS exemption could be
registered. This will allow the use of the following soils without 3 waste permit or under Dow CoP MKP:

1,000 tonnes (6,500 ] af non-hazardous soil

5, 000 torwres (0.3, 00007 | of noturgl sond and grovels,

50,000 tonnes [0.25 000me) of bituminous matergl to be used m roodiwgys.
5, 000 tovwres (0.3, 00007 | of crushed concrete S stone.
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10.0 FIMNAL APPRAISAL
101  Land Quality

The site has Ristoncelly been 3 tin glating works, raifway terminus, engineering works, petrol flling station
and 3 mortuary and has included features such as a well, tanks, chimnesys and 3 subststion.

Wade Ground has been encountersd across the site to 8 maxdmum depth of 2.9m bgl and predominantly
comprised 5and and Gravel. Minor constituents included ash, slegand coal.

The site has relatively low lewsls of hydrocarbon contamination given the previous usage as a petrol station,
and generally low levsls of confamination considsring the sites historical land usags. Thers was one
sxceedance when comgarsd o commercial soresning valuss. The sscesdance s relatng 1o
benzofslanthracene in a sample obtained from TPOS at a depth of 0.3m bgl. Mo other elevsted Contaminants
of Concern were recorded based on the proposed commercial end uss. Asbestos was detscted in fouwr
samples of Mads Ground at 3 maximum concentration of 0.04 mass . In the previcus investigations
ashestos was found within the Made Ground soils to 3 maximuem macentration of 0.075 mass % and a
mazimum concentration of 0.013 mass % within the stockpiled material.

The site is to b= predominantly covered with handsurfacing which will break the pathway from site end users
to potentially contaminated soils. The risk to human heslth is considersd to bs Low.

Elzvated levels of disscleed Chromium wers reccrded within one sampls of groundwatsr within CPO2 when
compared to the EGQS scresming values, with 3 maximum concentration of 5.2ug/l. The concentrations of the
more tomic hexavalent chromiurm were 3t the limit of Bboretony detection, and there were no further
sxceedsnces when comoarsd to the ECQS scresning values. The risk o controlled water is Low.

Preliminary 2= monitoring indicatss that the site i within C51 and g3s protection measures will not b=
required in the proposed development. The lewsl of protection will be confirmed on completion of the gas
maomitoring.  The sits: lies in an area not reguiring adon protective measures. Howsver, if remedial action is
not undsrtaken in the #F5 ares, vapour membranas should be installed within buildings in this arsa due to
the potential for residusl pocksts of fres phass hydrocarbon within the shallow soils.

Hins samgples of the gramular Made Ground soils have been classifisd as Hozoroous for waste disposal
ourposss.  This material is present across the majority of the site, and it will b= difficult o ssgregsts,
thersfore 3l of the granular kiads Ground should b= assumed to be Hozorgous. It is recommended that
whare possinls, thess materals ars refained on the sit2 undsr an MWP and coversd with hardsurfacing

10.2 Ground Engineering

Tihe= most sui@able foundation solution is considered to e driven piles transferring loads to the underying
very dense Gravel which were encountersd st depths between 3.8mand 5.3m o=l

An siternative fouwndation solution is the wss of Controlled Modulus Columns {CMC's) this should be
confirmed with a spedalist pontrachor.

Duwe to the depth of Made Ground, the contaminaticn beneath the site and the wnderlying natural Clay, the
use of 8 Sustainabls Urban Drainags System s not considersd fessinle 8t this site,
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LHULIND TECH

10.3 Required Further Wik

The Tollowing further work is considersed necessary to progress the site 1o construction phase:

Completion of gos monioring progromeme ang Ssue §os Gssassmant.
Dasign off Remedial Spaciicaticn.
Datgiled foundation dasign.

Confirmation of the recommendations mode within this neport with the Ragulgtors.
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