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Raport information
Report Moo 1823286, issue numbayr 4

Key

U hnld UKAS acoreditation

M hold MGCERTS and UKAS seoreditation

N do not currently hold UKAS acereditation

& MOERTS scoreditation not applicable for sample matrix

UKAS acoreditation not applicable for sample matrix

2 Subsontracted to approved laboratory UKAS Accredited for the test
S Subcontractad to approved laboralory MCERTSUKAS Actredited for the test
NG Subcontracted 10 approved faboratory: UKAS sooreditation is rotapdionide:
V& Insufficient Sample
WS Unsultable sample

it Net tesied

= means "less than”

>

means “greater than”

Soll sample resulls are expressad on an air dried basis {drisd 8t < 30°C)

ELAB are unable to provide an interpretation or opinion on the content of this repor,
The rasults relate only to the sample received.

POB congener results may include any cosluting PCEs

Uncartainty of measwrement for the determinands tested are available upan request
Unless otherwise stated, sample information has been provided by the oient

Dievistion Codas

Mo date of sampling supphed

Nes fime of sampling supplied {Waters Oniy)

Sample not recedved in agprowsiate containgrs

Samiple not received ih cocled candition

The sontainer has best incomrently filled

Sample age excesds stakility e (sampling to recsipt)
Sample age sxcasds stability time (sarmpling 1o analysis)

4

Whare a sample has 8 devistion code. the applicable test resilt may be invalid,

Rample Retention and Disposal

All sl samples will be retained for a period of one month
All water samples will bs retained for 7 days following the date of the test report
Charges may apply 1o extended sample storage

The Environmental Laboratary Lid) Reg, No. 3882183 Pags 9 ¢fy

ARUN DISTRICT COUNCIL LU/20/20/DOC



oo

HeoEnvironmendal

APPENDIX D

Piling Risk Assessment

ARUN DISTRICT COUNCIL LU/20/20/DOC




QUALITATIVE FILING RISK ASSESSMENT
forthe fang

SQUTH OF CORNFIELD L1088,
LTTLEHAMPTON, WEST SUI858X

BNI7 LD

un behaif of

THAKEHAM CLIENT LIMITED

ARUN DISTRICT COUNCIL LU/20/20/DOC

Geo-Envirgnmental

R




A
Gen-Bnvironmsntal

QUALITIATIVE PILING RISK ASSESSMENT

LAND SOUTH OF CORNFIELD CLOSE, UTTLEHAMPTON, WEST SUSSEX, BNIT

&

N

£

L

THAREMAM CLIENT LIMITED

RE T R

SEIBIOZ-QRRAMMED

1)&

IONATHAN TINGLEY CEnv, BEng {Hons), MSe, FGS, MiEnvSe

LALIRA LEGATE COeol, C5¢i, BSe {Mong), WSk, F63
TECHMICAL DIRECTOR

REGIONAL MANAGER - WEST
VERONICA BENNETT BSc {Hons), MSe, FGS

TECHRICAL DIRECTOR

ARUN DISTRICT COUNCIL LU/20/20/DOC



00
N
Crusfitative Pillag Rk Sssessvmem Geo-Environnental

NP PN i ; NI EEsENa—s N
[EBLWIQRABE Laved South of Comviisdd Clons, Ittiehampton
Thakebsn Clisat Limited

ARUN DISTRICT COUNCIL LU/20/20/DOC



N
Eé\‘\ S‘\\\\\
Cen-Environmental

14
11
1.2
13
1.5
20
22
2.3
34
2.5
2.6
2.5
%7
20
3.2
323
4.0
4.3
4.2
4.3

LORTERTS

St

ENTROTIUCTIOM s isisnvininvonm st seivesnss s oo sabedaed bty oot sarsnsms s v 07 sws s nburad s ass o 7o a3 ¥t 100 058 e it o
o _

BBIRTBL v s nsisiamsar s ivers e a s ees 8 2 E¥ 5505 E P00 5825834630550 3 0808085880281 9218414883403 A1 4SRN P Nt en S a St ersa St ens
F O OF D I D IR i sa a0t riv i o et bbb SE 01054 54 s ey S 5Epb i rek b w05 K6t b0 £ a € e £ v e
CHBIBERIVES. v iotarsistnsnbeiver oine riors sy b s o as frabmmbi rmd Fasrnners o3 n e beesid e smeas o ka3 ehv e s oot r e bbbt 6 e<a et smmemenensssos

e
ORI s s vis s Sviavebnd bosbosi b o s i £6h e d s et v ss s s s m i CEme e s s s be e ontran s 080 £ 45 S0 e s s

D e e ks

; HE SN E B L Y B R BN S R N PN TR TSNS,

Site Location e
GROIDEY ceoiaioicioivionsitnion it
HydrogeotoRy oo
FIPAPOIOER v rciraimernioivs ioessoomesstoni o eotbes isse e CHAREHNES 52808618 7 €rhnon 66 C s s oS s <o
HIEBTOMIE AT UBEE . i imianiinmivnioss ot v iabesaie b oms S gsd e 180653 05 bes a0k ok be i3 ainor o bersais o B vsntnns orsrses sbrevssusatinss
CLVEATIATION (1 iisicsiciiisiotiersinnns anss omnitvr Sinnsm vmn ot banss insssanisn s idanos binnsamsbn aibeesedo idon sirmtsmsind ressmntsessmmsms smssnganers
S I BT .t diia v bocts b asrctie (oersp e a rr S rme b s aesesnngs s Sus i bras
GO IS (i vesneriuossontaniesas dhnas oo 505 €nbanna #5305 84 £5€0mn 020504 S8 0764509 s e S £ SR o8 s b et d £ii s kB b et sanst
SUMMARY OF CONUCEPTUAL BITE IMDDIBL uiiin i seesinsioitnsarsterios arssoseesass 605 seretoarsatssasmesatesessss semersssoneserses
Prafiminary Conteptusl Site Modal & RiSK ASSESSMIBNT v iiiminidivarimiseirisins (ossmsir crsembes i rassavass srosns
RMethodalogy. woiainn
PHING RISK ASSESSMENT L
L2 T 6 E N O NS ORI DRSPS TR SRt St DO U ST ercisstevernens irsions 14
RIGH AASSREIIIRNT 1o corierivuiunsiags awrsio s datsmaes s sbiaee rassamenat srbbe s vodves s hmssbedon i css sihes pederstmsbmeriormanressnsniansrnsns 1A
COBUETUBIONE v wsescrensdinices s bbbt s e 6608 s g £ 69500 58 £ a0 £ 3 €< o e k05 5 s LD

LR R R L R R R R L R R R R R R D P R R PP PP RSP

B R A R P T AT

oo i o oy G B e oF

ey Fr RN N AR R AN AN S AA R e VR FNE KL R ER R N n e N r Ny Ky

S A A PR I 1‘1

B T L L R R S P T P TS P LN S PP R PSP IR

FIGURES

FIGURE R Proposed Development Plan

APPENDIX & Cross Ssctions of site
ARPENDRIR Abbey Pynford Pifing Mathod Stxtement, raft MSO1464 Rew: 1, dated

17/06/2018

ARUN DISTRICT COUNCIL LU/20/20/DOC



9

Quatitative Piliog Risk Asscsument Geo-Brwironmental

18 INTRODULTION
13 General

Geo-Environmental Services Uimited {Geo-Environmental] was instructed by Thakeham Client Umited to
undertake 3 qualitative piling risk assessment for the propused foundation option on fand southof Cornfield Close,
Litlehampton, West Sussex, BM17 6LD {herein referred to as ‘the site’), The site’s focation is presentad in Figure
1)

i3 Pormy of Development

s understood that the site is proposed to be re-developed with works comprising the demolition of the existing
bulldings and the ronstruction of 77Na. residential homes with private garden, areas of soft fandscaping,
sssociatad acvess, oar parking, cycle parking, refuss/recycling storage, landscaping, earthworks and associated
deveiopment infrastructura.

1.3 Oisjertives

This report has best prepared to provide s qualitative pifing risk assessment in accordance with the Environment
Agency Document Piling and Penetrative Ground impraverment Methods on Land Affecied by Contamination
Guidance on Pollution Pravention ref NC/39/73. The ohjective is 1o assess potential risks associated with proposed
piling works and, if appropriate, 1o provide justification for the foundation methodology selectad and rontrol
measires requited to mitigate any assodiatad ek,

The report has been prepared in ordar to satisly planning condition No. 11 of planaing permission LU/330/18/8L
issued by Arun District Council which statas:

Condition 11

Biling & investigation boreholes using penetrative methods sholl not be corried out other thun with the weitten
vonsent of the Local Plonning Autharity, The development shall be carried out and completed in gecordonce with
details 5o dppeaved.

Reasoni Ta prevent pollution of grousidwater in accordance with Arun Lacal Plon policy W oM.

This report has been preparsd with reference to the following reports undertaken by Geo-Erwironniental and
should be read in conjunction with the full regorss:

Phase 1 desk study {ref: GE16903-D5R-DECL7) dated December 2017

Baseline ground investigation {ref: GELIGI0RBGIR-JANLS) dated January 2018;

Prefiminary soakage testing letter report {refi GE17106/AROL/1BDA13] dated April 2018

Phase 2 ground investigation report {ref: GE17106-GAR/APOL/231018) dated Noverber 2018;

Remedial Strategy and Verification Plan (vef GE17106-RSVP-GE-NOVIS) dated November 2018;
Earthworks Appraisal Report for the proposed pavement construction {ref: GEIRIOZ-GAR-MAR 19} dated
dMarch 2019;

* . Further winter soakage testing letter report {ref GEIR021/GE01/180319) dated March 2019;

% R K B K

14 Conditions

SEININOPRANIOLL

Land South of Cornflald Close, ittalamates
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The data collected from the investigations have heen used to provide an interpratation of the gedtechnical andior
gnvironrmental conditions pertaining to the site, The recommendations and opinions expressed in thisreport arg
based oh the data shigined. Geo-Environmental takes ng responsibility for conditiong that either have not been
raveated nthe available vecords, or that acour betwesn or under polints of physival festigation, Whilst avary
effort has heen made to interpret the conditions, such information is only indicative and Hability cannot be
socepted for s acouracy.

it should be noted that in particular the concentrations and levels of mobile fiquid and gassous matedals are likely
to vary with thne. The results obtained may thevefore only he representative of the conditions af thetime of
samphing: This report should not De 'taken as any guarantes that a site is free of hazardous.or potentially
contaminative materials,

information vantaingd in this report Is intended for the use of the Cient and Ges-Ervironmental can take mo
rasponsibility for the use-of this information by any party for uses other than that described in this report. Geo-
Environmaental mhakes oo warranty o representation whatsoever éxgress or implied with respect to the use of this
information by any thivd party, Geo-Envivonmental doss not mdemsify the Chent orarw third partics against any
cispute or claim arising from any finding or other result of thisdnvestigetion report or any tonsequential losses.

Assessment criteria ov other parameters developad for the evaluation af comtamivation onthis site gre based on
a pumber of assumptions regarding exposure and foxicokegy. Expoture to comfaminants and levels of adverss
sffects may therefure vary, Whilst resonable care and sxpertise has been emplyed by the development of such
criteria, no lability &5 avcepted in this respect. Other criteria or guldance on the development of assessoent
criteria may be published in the future and no liability s accepted in this respect;
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8 THE SITE
23 Site Location

The shte comprised & generally flat and lfevel grasy covered Tormer caravan and camp site whish extended to
£.2.71Ha; Through the process of completing the desk study and bitrusive investigation, it was discovered that the
majority of the site comprised an infilled formar brick quarry.

"fi‘ie SHE was bc&mded b\r catzée fem g amﬁ mature trees. The smmundmg ares mmp rised ms.dmt:at pmparﬂeﬂ to

.2 Geology

British Geological Survey {BGS) geological mapping indicated the geclogy underlying the site to camprise sandand
gravel of the River Terrace Deposits aver the Lewes Nodular Chalk Formation, Seaford Chalk Formation, Newhaven
Challe Formation, Tilver Chalk Formation and Portsdown Chalk Farmation. Whilst no worked or Made Ground was
markad an the British Geological Survey mappiag for the site, it was undserstood that part of the site had formerly heen
subjact to landflling and 35 such aceas of Made Ground were sxpected to be prasent overlying natural strats.

ftwas understaud that the Made Ground was formed of Household waste including glass, metal, bousehold subbish and
QTEAnIc matter,

The rivers of the south of England have beer subject to at least three changes of lovel siice Pleistocena tmes. One
result has been the formation of a complex series of River Tarrace Deposits. The depasits are generally found at an
elevation close to-or higher than that of the axisting sivers, and generally tamprise sand gnd gravel ¢f raughly edded
flinb or chert,

The White Chatk Subgroup i 2 soft white friable mitroporous fimestone composed of coccalith bismicrites with a
varying proportion of larger shefl fraginents. Fiint characterises the Wiite Chalk Subgroup, aosu riing asnodular courses,
tabudsr beds and finings to fractures.

At various levels tlay sized matedal octurs as marl seams and partings. Close to the surface the upper few metres are
invariably discoloured hrown, due ¢ ledching From the averiider strata. The interfage with any overiying ‘stratom is
invariably extremsly irfegular as & resuly of localised weathering and general solution, Weathering by frost sction may
extend to g depth of several metres.

Oeeasional erosions! features, such as pipes, swallow holes and solution cavities, usually infilled with drif deposits, arg
faung i the chalk, sometimes manifesting thersalves at the surface as shallow circutar depressions. Solution featurss
may be reactivated by the tongenteated ingress of water from lesking drains or soskaways. Reactivation raay Isad to
surface collapse.

Withirt the-Chatk cutcrap on thesouth cosst of England the traditional thras-fold diision into Lower, Middieany Upper
Challe is Impractival for mapping purposes aod anly two divisions are mapgped, these beiog the Grey Chalk Subgroup
{formerty krown 85 the Lower Chalk} and the White Chatk Subgroug formerly the undivided Middie % Unper Chali).

i general, the ground conditions entountered from the investigation works can be summarised as follows:
Beneath the turf, hardtanding oe capping materdal Made Grdund compriding landfilled materist was encauntered within

ali locations to depths of between 1.70m and 2.90¢ bgl and wak of 3 mixed compusition comprising sandyclay and siky
sand with brick, plass, plastics, metal, ching, ash, esl, concrete, black organic matter, shoes; fabric thmber, and fint

gravel
3
SRANIGROERA S fand Seth of Gronield Closs, Hittahamptse
Thalaham (Hent Groug
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Underlying the Made Ground, River Terrate Deposits were encounterad within all jocations with the sxception of
TR207 1o depths of betwesn 2.0m and 7.0m bl and generally tomprised meditnm dense orange brown sandy clay
becoming erange brown sand with flint gravel with stight traces of chalk at depth, Drganic malodours were nisted
within BHI0S only, at 2 depth of between 6.50m and 7.00m bgl. TRI07 was sdvanved within the Made Ground
only and was termingted pramaturely at s depth of 2. 2mbgl.

tnderiving the River Terrage Depnsits, the Lewes Nedular Chalk was encountered within the pable peroussion
borsholes to depths of between 10.00m and 15.00m bgl fmadinum depth of the Investigation) and was generally
racoverst a3 stiucturalass CHALK composed of subv-angular to rounded gravel, Clasts. ars weak, nvedigm, high and
viry high dengity; offwhite within an'off-white matrix For further details of the ground conditions encountered,
reference should be mads o the nfarmation presentad in Apgendin A, which includes four sections across the
site: All despsrinvestigation gositiohs undertakan a5 part of the ain phassof the st investigatinn works on site
utitised the use of clesn drilling techninues.

23 Hydrogeology

The graundwater regime on site is characterised by two squifers the superficial deposits {Mead, River Tefrace
Deposiis) are classified a5 3 Sexondary ‘A Aguifer, with the underiving bedrock geology {Chatk) & classed a5 @
Principal Aguifsr.

Sedandary "A" aguifers comprise permeabie fayerytapable of supparting watiy supplies at a Incal rather than strategic
scaty, and i some cases forming an important source of base flow (o rivers,

Principal Agquifers are layers of rock or drift deposits that bave high intergranular snd/or fracture peomeability - heaning
they ususdly provide s high Jevel of water storage. They may support water supply and/or river base flow on a strategic
seale. 10 oast cases, peinipal aquifers are aguifers previously designated as major aquiifer.

Accarding to information grovided from the Ebvironment Sgency the site was indicsted to be cutside of any Source
Frotsction Zone with fsgard 1o the protaction of graundwater for polable sGpply. Whilst & number of grogndwatss
abstractions have beso identifind within 500m of tha shte houndary these are all redorded 1o be for spray irsigation
andfor agrinsitural watading,

Based on the monitoring undertaken groundwater flow was noted 1o vary locally but was general in a slight north
wisterly and pastern trend

=4 Hydrology

The closast surface water feature {S8m MWW camprised an unknown feature fcomprising a possible pondior dyveam) |t
was considerad that this was unitkely to be in continulty with the underlying ground ‘waters {within the superficial
deposits, groundwater al depthl,

35 Risturie Land Uses

Historie mapping frony 1876 has showri that the site formed pan of a fisld natwork; prier to Torming a brick field o 1311
The site-was subsequently developed 93 a caravan site €. 1480, suggesting the brick field had subssquantly besn Infilled.
The most recent magping layout appeared tw be consistent with the fayout ohserved duriog the site walkover survey.

The fand In the irnmediate vicinity of the site appearsd to have formed field's ¢ 1876 with the northwestern area
formnirng part of the brick fleld ¢.1981 1o €.193%, From ¢ 1937 to:date the surrounding sreawass developed for a mixture
of residential and educational uses,

ARUN DISTRICT COUNCIL LU/20/20/DOC



Gualitathes Piling Riak Assessneent Cea-Eavi mﬁmﬁami

Largdfill vecords indicate that the site comprived a histowical landfill site where inert, commercisl and housshold
wastes had been gosepted, khow as Worthing Road, Littlehsnptan.

Arenvironmental search requiest was-sent to Arun Bistrigt Council asking for any information they made hold for
the site, and in particular any information held on the landfill,

Records held for the site camprised a landfill gas monitoring repert which it is believed Yo have been prepared in
1985 although no date or reference were provided. The manitoring based o the standards st that ime comprised
sleven standpipes being installed and monitored over a twi vear period, initially the visits were wepkly for the
first four months before becoming monthly. Methane was recarded within the range of 0.1% viv 10 7.8% vAv with
thie higher readings recorded within position 5P3 ondy, Carbon Dioxide levels ranged between 0.0% v/v and 13.6%
wiv. it was recommended that further monitoring be undertaken untif Carbon Dicide concentrations droppsd
and to install further monitoring wells adjacent to wells SPE, 5P and SP10, In addition, it was recormmendad that
3 gas barrier in the form of a trench be installed with venting along with the installation of rantinuous gas
monitaring equiproent. it is not known If these historigal recommendations were followed, however additional
gas assessment has subsequently beerundertaken by Seo-Environmentsd in relation 1o the site,

The BGS Geology of Britain Viewer borehole scan records identified sightesn shallow boreholes undertaken acrass
the site, these were drilled in November 1978 by Norwest Holst Soit Enginsering Lid. Samples identified Mads
Ground to depths of betwesn 1.10m and 3.30m bgl, The Made Ground generally comprised friable brown silty
sandy gravelly clay averlylng browen silty clay with domastic refuse with brick, wood, contrate and ash, Underlying
the Made Ground, River Terrace Deposits were encountered to depths of between 3.70m and 6.35m bgl and
generally comprised orange brown silty fine sandy clay with chert gravel, clayey sand and grave! and brown sand.

Undarlying the Made Ground and River Terrace Deposits, Chatk was sncountered within ten lacations to depths
of between 5.00m and 10.00m bgl {maximum depth of the investigation). The chalk was described as Greyish
white strocturedess chalk within a chatky dayey matrix.

28 Covdaminstion

The desk study has identified the presence of a thickness of Made Ground/infitled ground an the site associated
with the infilling or a former brick field, records from which suggest that household and potentialiy biodegradabie
waste was accepted. Ac such, these materials are considered to represent a potential source of degrading
materials for the generation of ground gases and vapours. information reviewed as part.of the desk study indicated
that the waste body did not benefit from any in-ground engineering or barriers and thus would presumably be a
“dilute and disperse’ type hody,

The intrusive investigation works identified that the shaflow sofls {capping material) on site were impacted by
elevated congentrations of fead with the landfillad materials impacted by elevated concentrations of les d, arsenic,
PCBs, SVOCs and ACMs forwhich remedial rosasures were required with respsct to fusotan health, In addition the
investigation identified that the near surface soils encountered and the recorded use of the site as racejving
variable wastes, Including darnestic and inert was such that these matedals were unsultable for inclusion within
private gardens or areas of soft landscaping due to the presence of asbestos, metal, glass; brick and putrescible
wastes.

The groundwater analysis underiaken from the site suggested that as the landfill materials were degrading
baneath the site, and with unrestricted raindall infiltration likely across the site, this was potentially resulting in
contaninants being lvachad from the landfill materials and this was indicated via groundwater sampling to have
fmpacted the shallow groundwater beneath the site, primarity in relation to TRH and PAR. It should be noted thas
due to the varlable nature of the waste and in particidar the putrescible waste identified that soil sarnpling
undertaken may not represent the highest concentrations of contaminants within the waste materials baneath

CEIRIONGERAINMAS Land South of Comiold Glase, Lishanpion
¥ Ry "
Thakeham ClantSraug
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&ssuch ibwas considered that further assessment of the shallow groundwater on site was required in order to
assess anyimpact 1o groundwatsr beneath the site from the onsite source and Trony potential neighbouring land
and also 1o assess the risks controled waters in the vichity of the site from contaminants: ideatifiad within tha
shallow, groundwater heneath the site.

R Groundwater

Groundwater was encourdersd within the boreholes with strike depths betwesn 7.50m and 9.00m bgl, after
twemy minutes groundwater was standing’ at depths of between 7.000y and 8.00m bgl. Dusing the return
migpitoring visits on 28th August 2018 and 18th Octoher 2018, groundwater depths were recorded within the
rangs of 6.00% and 7.10m bgl.

The hydraulic gradient was caloulated to be generally towsrds the northwest, with variation to the sast and
sopthesst throughowt the momtiving, based on the recorded groundieater levels {oy AQR] within the standgipes
and referencad to v survey of the 1Wopographic jevels of the boreholes

Whilst groundwater reonitaring across the site identified low levels of contaminants, frarm the analysis undertaken
5 clear trend in contaminant concentrations n relation to site location has not been identified and this s
considared to be due to the variable composition ‘of the waste materials ancountered within the shatlow Mads
Ground across the siteand possibly due tovariations in raindall and associated leaching.. Assuch it ik considersd.
that the waste materials enavigsse Tepresent & potential source. of contamination, whith could result in the
production of teachate and tontamination of the shallow groundwater beneath the site,

2.3 Bround Gas

Recordé hefd for the site comprised a landfill gas monitoring repoant which Rt is believed ttvhave been preépared in
1995 although nodate o reference were provided. The manitoring based on the stardardeat that imecomprised
sleven standpipas being installad and monitorad over a two year pediod, initially the visits wers weskly for the
first four mionths before becoming monthly. Methans was recorded within the range of 1% v/ to 7.8% v with
the higher readings recordsd within position SE9 only. Carbon Dioxide lavals ranged betweern 8.0% viv and 13.6%
viv. it wias retormended that further monitoring be undertaken untdl Carbon Tonide contentrations dropped
and 1o install further monitaring walls adjscent to walls 556, 5P9 andd SPIO. bvaddition, itwas recommended that
= gas barrier in the Tormy of a tranth b instalied with venting along with the instellation of continuous gas
menitoring equipient,

Additional nvestigation identified that the Made Ground identified on the site containg 3 sighificant amount of
organic matter or organis contaminatiary, this zould have the potential 1o rapresent a further source of ground
gasesivapnues in atldition tr degrading materiais.

Az such s period of additional gas monitoring was undartsken to comprise 2 tombination of continuaus and 'spat’
ground gas monitoring. Tan cable percussive borehples wire installed with two monitoring standpipes within each
focation {BH1D1 through to BH110). These locations were selected to provide genersl coverage of the site, whilst
Bnsuring ongoing access for monitoring: Spotground gas monitating was undertaken within il of the installed
standplpss on ong single oocasion,

BHT10, fora period of 3 weeks fronm I6th September 2018 to 17th Octobar 2018, with the locations being sited
within the former landfill srea, This monitoring was undertaken duripg the sutunn months 10 try and target
periods of low andfor falling pressures 1o targel.a worst case scenario: The continuous ground gas-manitors
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atilised were Ambisense monitars which provided tantinuous dats relsti ng to both gas concentration and gas flow
rates.

Spat Monitoring

The spot manitoring undertaken o date has detected methans at concentrations in the range 0-8,5%, carbon
dioxide in the range 0-19.4%, and oxygen in the range 0-19.4%. VOCs have beer detected up to 3.2ppm. Borehole
flow rates were only detscted within two of the monitoring standpipes, BHI01d and BH102S and ranged from 0.8
to 3.0l/hr. Atmuospheric pressure was recorded as being between 1014-1017mb during the vighs undertalien,

The recorded gas flow data has also been tompared with monitored groundwater levels within the boreheles. In
general it was found that groundwater fevels did not particularly fluctuste within BHI0Ld or 8H102s, and
therefore groundwater is not thought ta have an impact on pas flows within thess borsholes,

The continuous gas manttoring was undertaken during pericds of tow and falling pressure v arder o targst a
waorst case seanario. The contingous monitoring identifisg gas concentrations for methane in the range DN-6.53%,
carbon dioxide in the range D.52%-15.2% and oxvgen in the range 0.06%- 18.53%. Carbon mononide was detected
in the range 0-18.43ppm, hydrogen sulghide in the range U-3.8%3ppry and VOC s in the range 0-1.7ppm. Positive
gas flow rates, and marginally negative gas flow rates were identifind within ail of the manitoring lovations during
the contineaus monitaring. A marirhum How rate of 1.24ifhrwas detected within BH1DS.

Gas screening values {GSV) have been calcufated for both methane and carkon dioxide in gccordance with the
recammendations contained with €585, The highest reported positive gas flow rate was recorded during the spot
monitoring, 3.0/hr. The worst rase, .. the highest concentration value, of recorded methane and carbon dicside
have been used. Therefore a value of 8.5% v/v has been utilised for methane and 2 value of 25.3% v/v has been
used for carbon tiexide. Using these worst case values a G5V of 0,255 has been calculated for methane and a BaY
of (.756 hay been calculated for carbon dioxide. This would chassify the site as represantative of Characteristic
Sttuation 3 (B5 and CIRIAJ and Amber 2 {NHBC), across the site, The site only just falls within the dassification for
Characteristic Situation 3 based on the GSV calculated for carbon dioxide bring gresterthan 0%

The GSV's have been calrulated using the worst case results eollected from both the "spot’ and the tontinuous
monitoring undertaken, and are therefors considersd to be conservative. i the rasults-of the continuous
monitoring are treated in isolation then a GSV for carbon dioxide ealoulated based on the maximum conceniration
{25.2%), and the highest flow rate {1.241/hr) recorded during this monitoring period would be 0312 for carbon
dioide,

This indtlal assessment has bean fed backinto the canceptual site model. An onsite ssurce of ground gas has heen
established, 3 former landfil site, and residential develaprment 5 proposed across the site. The ground conditions
encountered on site tamprise a cambination of clays, sands and gravels, These ground conditions do not rapresent
continudus migration pathways although they will contain isplated migration pathways for ground gases, The
Made Ground encountered during the intrusive investigation works comprised dlayey sandy silt and silty sandy
chay with brick and concrete fragments, with a mix of brick, glasy, plastics, metal, china, ash, coal, concrate, black
organic matter, shues, fabrie, Umber, and fint gravel balow. This type of material has o fimited gassing potenitisl
and given the likely age of the tand¥ill tha gassing potentiat of this material will be reduced further:

Given the sbave assessment it was therefore considersd representative of the sites gassing conditions to utilise
the GSV calculated for carbon dioxide solely from the continuous-gas monitoring, theraforg ghassifying the site as
Characteristic Situstion 2 and Ambier 2.

The proposed piling method s not considered to alter the gas risk assassmant that has beer undertaken to date.

littishasspton
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Suniitativs Piling Risk Assesamant

Gen-Envirorunental

3.0 SUMMARY OF CONCEPTUAL SITE MODEL

Based on the review and findings of the pravicus investigations for the site, the following sectiong refine the
sonceptual site model for the proposed development site to consider the plausibile pollutant finkages of significant
to piling works on the site.

32 Praliminary Concoptual Site Mods! § Risk Assessmant
323 Methodology

A Prefiminary Risk Assessment {'PRA’} and Conceptual Site Mods {CSMY) have besn prepared in accordance with
CLR1T and the Environmend Agency Guidance on Piling based on information obtalnad as part of the previous
investigation. Rossible risks assoriated with potential sources of contamination and sengitive receptors identified
have been gualitatively assessed following & source-pathway-receptor {Pollutant Linkage'} approach in
accordance with curvent UK protocols. For full details on the site conceptual model with respect to oantamination
reference should be made to the Phase 2 ground investigation report {reh: GEITI106-GAR/BPOL/231018) dated

MNovember 2018,
& | High Ukelibood |
% L bkely :
| Low likelthood | Maderate risk
£ | Uslikely | Woderate/low risk

Tahie 3.1 Risk Ratings Mateix

b
§

Rigk Rating Definitions

There &5 3 high probatility that severe harm could arise to 2 designated receptor from an
identitted hazard, O, there Is avidence that severe harmto 3 desighated reeptar ivourrently
happening,

This risk. H reatised, isfikely 1o result in 4 substantial Bakibty.

Urgent investigation {if not already undsetaken) and remediation are likely to be required.
Harmis Ihely toarise tos designated receptor from aw idéntified hasrd

Realisation of the risk s fikely to present o substantial Habifity,

Urgend investigation {if not aheady undertaken) Is required and remediation werks may be |
ngckssary in theshoet term and are likely over the longer term,
s possible that harm could arise to 2 designated receptor from an identifed Hazard. |
Moderate rigk However, it 35 elther refatively unlikedy that any such harm would be severs, or i any harm
1 wire to geour it i mory fikely that the harm would be relatively mild.
it 18 possible that berie cowld drise to 2 designated receptor fram an identified bseard.
Maderatato fow risk: However, it is unlikaly that any such har would be severs, ot f 3ny harm were to ocour R is

' probable that the harn woulid be relatively mild, ‘
ft is possible that beom could arise to & designated recsptor from an identified hazard, but &
i3 likely that this harm, if ealised, would at worst normally be riid,
There is fow possibility that harm could arise to a recaptor: in the event of such harny baing |
3 realisad it is not likely to be severg,
Tabie 3.2 Risk Rating Definitions

SEIRRIIOPRAI AN Land Southoot Corefinid Closy, Uiabamipton
&
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Table 3.3 summarises the identified plausible polfation inkages and 3 gualitative assessment of the risks based on
the previous Invastigations undertakers.

Site workers involved inthe preparstionigng construction of the deveddpment have not been constderad fusther
inthis assessmant asthe Principsl Contractor is duty bound undes the corrent COM Repulations to inderiake thaly
oy risk asgassments with respect to their employess.

ig
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4.8 PHING RISK S5SESSMENY
4.3 General

Based on the ground conditions sncowirtered within the trial holes {l.e: 2 thickness of Made Ground to depths of
betwesn 1.70m and 2.80m bgl, s considerad that traditional strip or pad foundations are unsuitable for the
propased development.

Bs such the uge CFA pile solution Is proposed. Pilas are proposed o extend through the capping materisle and
Made Ground, waste materials and River Terrace Deposits to termingte within the underiving Lewes Nodular Chalk
Formation.

The Piling Risk Assessmant has been undertaken inaccordanee with guidance by the Environment Agengy, namely,
Piling and Panetrative Ground improvement Methods on Land Affedted by contarmination: Guidance oh Poliition
Prevention NU/OR/73 {EA, 2001} fn partitulir this sk assassmint refers 10 the six pollution scerarios detafled
within NC/99/73 which are summmsrised in Table 4.1

3 €4
1 Creating of preferential pathways through a low permeability layar/shallow layver to allow potential
,,,,,,,,,,,,,, i contaminstion of an aquifer {shallow or st depth). '

2 Creation of preferentish pathways through 3 low permeahility surface layer to sliow migration of
tardfil} gas, soll: gasior vapours to the surface,

3 Birect contact of site workers angd others with contaminated sails arising that have been bought to
the surface.

4 Birect Contact of the pile of enginsersd strusturss with contarninated sofl ue leachatevavsing
degradation of the pile matedals,

5 Briving of solid/mobile cartaminants down to an aguifer during pils driving,

& Contamination of groundwater and subssguently surface waters by wet concrate cament paste or
grouty

Tabie 8.1~ Generic Polfution Scenariog
8.2 Risk Assessrnent

Thi risk associated with 8 proposed UFA pitad stiution for the regidential development on fang south of Cornfiaid Close,
titdehampton, West Sussex is provided 15 provided in Table 4.2 below.

T

pathways through @ low | Groung andfor { The proposed pile methods indude TR piling, whithfs
permeablity laver to alfow | Cohesive parts of the | non-displacement method of piling, Pile tonstruction
potential contaminationof | River Tarrace Deposits: | times arg generally shory, with the pile bore being
an-aquifer and weathered Chalk. | supported by the flight suger throughout the boring

P | piefSollinterface process, arising being drawn Up to the surface on the

flight auger and concrete is then pumpsd under pressurg
into the pils bore fror the base wpwards a5 the flight
auger s withdrawn,  As-such, any disturbante (o the
8 | Secondary ‘& Aguifer | Sround is minimat and there shauld be no formation of
snd Principal Aquifer | preferential pathways as concrete s cast in intimate
contact with the surrounding sails.

iR
s, i~ " ] > v
GEIRIDIIOFRAI S Lared Southof Cornfiald Clase, Littlahamptan
Tl $,
Thakahan (lisat Groug
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Creation of prefecential
pathvesys, through 3 low
permeability surface Yayer

Soil Gas/Vapaurs

o  abow  migration of | P
tandfill gas or vapours tw
syrfacs

Pitefsoil interface

| Characteristic Sitoation 2{CS2/Amber 2} to include high

Bulldings

and  End

Users

Low
Thie propased development will incotporate gas
protection measures in fine with the requireraents of

level ground gas protection as prescribed in BRE4LS,
This will include 3 suspended floor slab and suitable
membrane with gl Joints and penetrations sealed In
addition, the CFA piling techihiques proposed are nat
considered 10 create any additional migration pathways
which eould ghretrent ordintinish the gasivagour
pdtigation measures,

Direct  contact - with | 8
contaminated soif anisings
that have been bought to
the surface

Contaminsted Soils

1ilow

L matedal {including -solls impacted by asbestos a-m:f§
| househotd waste materials). The volume of impacted

Contact,
and

Diredt
intialation
ingestion of Dust

Site warkers, adjacent
tand users

Ch& piling results in the generation of wrisiog af the |
surface which could include potentiafly tontaminative |

arisings. is hkaly ta Be low for any given pile. The
management, storage and disposal {if necessany) of pile
arisings will be covered within the Piting Contractor's
Risk Assessment and Method Statement; in cosjunction
with'the BMS, MIUP and other relevant dbcumedtation.

Heaith and safety precautions e.g. method statements,
personal protective squipment (PPE} and respiratory
protective squipment (RPE] will be adopted by the
coantractor during’ piling o works, Bust suppression
measures wilt be ylilised ¥ required to minimise dust
genersticn which could impact neighbouring land uses,

Any contaminated - arisings will ba stotkpiled then
disposed off-site at 3 sultably livensed facility underc an
appropriate duty of care, or where deemed suitable for
ve-use, re-used under 3-Material Managament Plan in
Hire with the Dedinition of Waste Code of Practice,

Dirsct contact of the pites 1 5

“Contaminants in Soils

- sstablished  {Made - Ground apd waste muaterials) |

| below grognd concrete will be designed in sccordance

Low
Potentislly aggressive ground conditions have been |
following the results of the ground investigaticn, As such

with design sulpbate {DS) and apgregats concrete
sivirenmantclassification (ACEC nf DE2 and ACL infire
with the recommendation of the November 2018 GiR.
The concrate mix used will be requirad to account forthe
presence of soil and water Based comtatinants a3
Igentified from ground investigations In order 1o
mitigate potential £isks assodisted with curing time,

contaminants  down inta
an. aguifer during pile

or enginesred Rructures | and Groundwater
with contamsinated soif or | # { Direct.  Contast and
lgachate £ausing Sggressive Atark
degradation of the pile | & | Below Grournd
material Structures L, piles

{ The driving of sofid | S | Contaminated Made

Ground andfor River
Terrage Deposits

cancrete degradation of the liks

Low o

The -proposed pile methods include FA  piling
throughout  the - development, which ‘5 a. none

Py

iy
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ot andd thus. solid

cantaminants

- driving displ

: & | Secondary Aquifer and | would be'drawn tp the flight auger during pile formation |
S Principal Aguifer ar vemain in--siti within the soil mass,
Contamination af | $ | Construction materials | Low
groundwatsr ang | and/oc cantaminated | The site has not been identified a3 being located in &
subsaquently surface Sroundwater Source Pratection Zone, Whilst contamination by wet
waters by wet concrete, | P Migration via | tongrete or grout cannot be completaly discounted the
carnent paste ¢r grout, | permestie steata Imipact is assessed dg low 85 both condrets and grout

R Groundwater fiave low mobility potential; roaddition, the msthads oF

piling proposed {CFRA and driven displacement) have
been selected in order to minimise the creation of
potential preferential fiow paths to prevent migration of
groundwater contamingtion identified bengath the site,
it addition, ground isvel contral measires would be
adopted a6 staadard protocol to minimise concrste
spiliage at any given CFA pile location and this woild be
required 1o include ron-off prevention to protect surface
water,

Table 4.2 Piling risk assessment for propossd residential development

£.3 Conclusion

The foundation solution for the propossd residiatial development on the site tomprisas the use of CFA, with piles
sxtending theaugh the Made Ground, River Tarrace Deposits and in sorme cases the weathered chalk, to found within
Chialk {to s mpxiivum depthof Tlmbglinthe majnrity of focations <10m bgll. Plas ard proposed toextend 1o maximium
of 130r bl with the majority of the pilesterminating at depths <I10m bgl. Piling s propesed to be undertaken for an
appraximate five-week duration {subject to site constraints), Piling warks on site are 16 be Ghdertaken by Abbey Pinfard
and their method statement for the works is provided in Appendix 8.

As part of the assessmant a number of potential sdverse environmantal impacts have been considered and assessed on
& gualitative bagis, The overall risks associated with the proposed foundation works are considered to be fow and the
use of CFA is considered appropriate based 'on the ground and groundwater conditiors sncountered through varidus
phase of intrusive investigation at the site.

CFA piling has besn selected specifically as it was designed for use in sites where contamination has been identified,
The use of CF& avoids contaraination of water supply of groundwates bodies when properly managed because the
contaminated sub soil Is drilled and removed frora the bare rather than being dragged down into the'water bearing
faver; s would bethe case with a driven pile. In.addition as partiof the site works 3 Water Quality. Plan (WGP} will be
it plage for the site snd the proposed development with graundwater monltoding sampling and gnalysis 1o b
gndertakien prior to, during and post piling works.

vt
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Cross Sections of Site
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APPENDIX B

Abbey Pynford Piling Method Statement,
ref: M501464 Rev: 1, dated 17/06/2019
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AREEY PYNFORD

METHOD STATEMENT MS01464 Rev: 1

CFA piling using & Hutte 204 fongmast piling rig

17/06/2018
7/08/2018

« Ry = Sl D R A D N R A N Y e S e g
3 \i3\~§\§§§3i od Statemant Preparatins

L3-Completed Om 17 June 2019
1. 20ssued By:  Paud March
20 behalf of Abbay Pynford

Signature:

§.3-Accepted By Graham Martin

Onbehalfof  Abbey Pynford

By signing below, L confirm | have verified and accapted
the contents of this method statement and its assoriated
riskassessments as listed insection Ll and that it is Y
responsibiiity to ensure all operatives carrying out work

under my cantrol are adequately briefed on their contents

and raguirements.

Signature:

NS ‘5}\\‘\\‘\\@\\ TN e T
SH-Frofsa Detalls

& >

L A-CHamt Thakeham {Ltd
F.2-Project Rel GA23688
2. 4-Deseription

284 acation

2 DS & Vo B o el
JASTETIONS Hvaiveg

2.3-Froject Name

énstaifattm of CFA pfies usmg a Hutte 204 (mng Mast} psimgng V

Cornfield Close, Littlehampton, West Sussex, BN17 6HY

R I-Personnst weolvad

Foreman
Site Qperames

Farman/ﬁeymm
Site opearatives

Hutte 204 {long Mast) piling rig-

Rig operator, Pump/Agitator operator, Spannarman, Excavator aperator

&.2-Abbey Pynford Representative  Paul March - 07973154927 - pauimarch@abbeypynford.co.uk

3.3-Sub-Lontractor Supstvisor Graham Martin - {}??2‘9995{}59 ~ grahammanin@abbeypynford.co.uk
3.4-Fire Wardens Supplied by client

3, 5-First Aiders Suppited By cligit

ARUN DISTRICT COUNCIL LU/20/20/DOC

P X
R
TEM




First Ald Emergency - 1 day
Manual Handling
$3P-585T8
Working at Height Safety
Excavators 360 Degrae below 10T
Concrete Pumgs - Trafler Moumted
‘Piling Rig Bored » 15T
EAP induction - Site Operative
Concrate Training
EAP induction - Site Specific
EA?’ frvduction - Site Operative Handbhook
Nolse induced Heaving Loss
Piling Rig Attendant
Bast in Construction
TSCS Card
‘Stips Trips and Falls
COSHH

TBT - COSHH (817)
TBT - First Aid {B08)
BT - Manual Handling {819)

TBT -~ Siips, Trips and Falls {(Housekeeping) ({04}

TRY - Abrasive Whesls {C11}
TBT - Lifting Operations {C19)
TBT - Plant and Equipment {L10}
CTRT - Mobile Plant {C18)

TBY - Site transport abd pedestrian segragation {C17}

THY - Piling {(FOL}
ETB‘F - Personal Protective Eguipment {BOS)
TBY - Accident and incident reporting {A13}

Ong within the ste wrew
Al Quaritives

Site Supsrvisor/Bevivan
Al Operativas

HMant Operatoy

Pump Operatuy

Big Opesdataor

Al Qparstives

Al Operatives

Al Operatives
One within the site orew oy provide by FC
Alf Qperatives
Al Qgeratives

A Oneratives

& Crpertives

gTST AP Environment-Splilage Response Procedure (&9 E07)
TBT AP Environment-Moise Pollution {AP E03)

4
o
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TST Dust & Fumes {812}

TIBT - Underground Seevicgs (D113

TBY - Lifting Equipment and Accessaries {C20)
iTB_T < Petral and Diesel (€07}

TBY - Emergency Spilt Control {803}

TBY - Cement, Concrete and Plaster {F04)

BT - Pumping, Over-Pumping and Washing Down Plant {E0%)
T8T - Silica Dust {B14)

TBT - Diamond Blades {C12)

TBY - Checks and Inspections {A12)

TBT - MNoilse (B15}

TRY - Waorking at Height {DO1)

TRA U6 - Use of Excavator for lifting Operations

S.1-Plant, Tools and Materials
fnstaliation of CEA ples using 3 Hutts 204 {Long Mast} pifing tig
Plant and Eguipment-
Hutte 204 {long Mast} piling rig / Static Concrete pump / Agitator / Compressor / Dissel Bowser / Mind Excavator

KMaterials-
Loncrete, Reinforcament

5.2-Other Equipment
S-Uperations ang Hazards

. 3-Hazards identified

instaliation of CEA oiles wsing a Hutte 204 {Long Masth ¢
Hutle 204 {Long Mast§ piling slgs

& Plant Overturning

¢ Contact with services

¢ Slips, trips and falis

* Cement burns

& Noise

* Manual handling

& COSMH

& 2-eans of Access/Egress

Via the mailn entrance
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SETTING OUT REQUUREMENTS
The Principal Contractor is to provide AP with & minimum of three base control stations and their co-ordinates 1o aid
with sedting out, These thres base stations must be within the site boundary.

WELFARE FPACHITIES
These are Yo be provided by Principal Contractor and are to be in line with the CDM Regulations (2018); itis
anticipatsd that Abbey Rynford will have 4-6No personnel on site af gl imes.

The requirenmiants incluge
* Washing facilities, Including hot and cold nunning water, soap and drying facilities.
® Toilet facilitiss regularly cleaned and servicsd,
& Dirinking Water and drinking vesssals,
® Suitable cothes changing and overnight diying facilities, insluding lockers for security,
& Messing ares. (Food preparation and heating and means for boiling water).

The COM Regulations make the specific point that full welfare facilities are to ke available prior to bringing
subcontractors to site. No exemplions are available for small sifes. i the supplied Walfare is deamead unacceptable
the Abbey Pynford Foreman can cease piling operations until suitable Welfars has bean provided.

Before any pillng cperations pemmence, the pillng forsmanis o

2} Review the site specific tisk assessment, noting any special requirements and ensure that all piling operativas
have received the necessary raining tooany out thelr work:

b} Brief the piling opsralives on the sife baalth snd safsly requirernents and check that they have all of the
necessary PPE.

&} Chegk that Pringipal Contractor are displaying aff of the relevant HSE statutory notices.

d) Carry out daily checks of ail piling equipment and complete both the *Record of Inspections LOLER and *Record
of Inspections PUWER® baoks ¢ SCL Forms on a weekly bagis.

) Ensure the weekly workplace inspection and safely harness inspection forms are up o data,

f) Check that the pifing rig has bean thoroughly inspetted and certificated within the fast 12 months and that the
ifting squipment and fafl arrest device have been thoroughly inspected and certificated within the last & months,
@) Principal Contractor wilt carry ol 2 Site Induction on arrval prior to any works iaking placs

) Ensure the Tollowing documents areg in place:

¢ Platform Cerlificate

* Parpit to Woik

& Agprovert Method Statewment

e Permit to Dig (Provided by Abbey Pynford ) with completed service checks.

Please Note- The Contract Manager is to ensure that all of above are completed to their satisfaction before piling
operations commencs.

Setting Qut

The Pile positions are 1o be set out duting the Piling by an Abbey Fynford Selting out Enginesr. The setting out
enginesr is not o work i areay whare pifing operations are ongoing.

The selting out enginese must also be included in the Abbey Pynford site safety induction if he is present on sile.
Enginzer ealy up tolal station (with referance tothe basse stations/site control} and farwse of the stake sut mode on
the total station commenge setting oul. With the engineer working at the ‘prism and’ the plle positicey is located fo
within 20t acirscy. Setling oul pinis driveninto the ground. Pin position 1s recorded ¢n the total sialion. Rils
aumber iz wleady written on'‘plastic safely cap which is placed on the seliing out pin.

Buried Services
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The Principal Contractor are to notify Abbey Pynford of all knowr senvices and to accurately mark these i thay fall
within 1.0m of any pile position. All redundant services are to be physically disconnected and capped off by
Frincipal Contractor at the site boundary. Aoy Pynford are 1o visually check ali piling areas and confirm any
ghanges or additions fo the S80W and  highlight thare on the FERMIT TO WORIK

Refuelling of Plant and Equipment

Fusl Btorage and delivery

Prior acoepting the delivery of any fuel on site snsure that container has the appropriste COSHH Signage
Ensure that the following are undertaken at all imes:

# Correct manual handiing techniques are followsd when moving the fuel containers.

* Fuelmust be stored at 3 specified location on a fusl drip tray at all times.

# Tha fuel storage location is not closs to any emergency exits.

* An appropriate fire exdinguisher as per the site specific firg emergency plar is stored nest to the fusl sturage
gt all times.

* No hot works operations are underiaken in proximity of the fuel storage area.

= A 5pill it ie available next to the fue! storage area
Refuslling Operations

* Plant and vehisles must have the engine stopped during refusliing operations

* When refuelling plant and equipment ensure that ths fusl pump is appropriately placed to the fusl container.

® After finishing the refusliing opsrations ensure that the fust pump is removed and the fuel cap is replaced.

# At the end of a working day ENSURE that the fuel cap is tightened with a toof s¢ it cannat be undone by hand.

Sequensing
* Works to be sequenced so that sile traffic does not cross the concrete hose. A crossover point can be
prepared (if required) by sither burying the hoss or by the use of half slespers on each side of the bose at the
dedicated crossing point, thus minimising damage to concrete delivery hoses.

Trimming of piles to cut off fevel shoukd be feft a minimum of Tdays from casting; this may be reduced subjest fo

cubg resulis. It should be noted that cutting down of the piles is at the discretion of the PIC.

installation of CFA piles using a Hutte 204 {Long Mast) piling rig-

» Check competency tickets of attendant excavator driver. The driver sannot work in attendance if com petancy
cannot be provad.

© Take delivery of the agitator and pump and set up in the agreed focation. Take delivery of bunded dissel bowser
and storage container and locate in designated area.

* Take delivery of piling rig, augers and ancilfary itéms and set about comimissinning the rig as folfows: hoses are
connected from the concrets pump to the rear of the piling rig using the integrated clips provided with the
addition of whip checks; the rigs masl is raised to the vertical position. Lift the lead section of auger intg position
with the rig winch and connect to the drive sub on the rig ysing the auger pins. Drill into the ground. Disconnect
and side shift the drill head. Lift the next auges section into position on the installed lead, Reposition the drive
head, connect using pins and drifl Into the ground.

* Repeat this process to complete the standard auger string of 10.5m.

* Set out for the piles and ensure pile layout drawing; schedule and 51 borehole logs are available for reference.

* Perform standard rig checks on fual; lubricants; hydraglics; ete. and complete rig chack form,

* Track the rig to the first pile position banked all the while by the banksman.

* Set up over pile with rig belng banked into position by banksman. Drill to maximum single flight depth using CFa
augers {L.e. 10.5my.

For piles ovar 30.5m deptly, knock out connetting pins, raise deilt head and side shift clear of the auger and raise
vertically by 2 m.
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priscess for adding on sections,

* Ensure spall is cleared wiing attondant excavator as the drilling procesds. Check that first pile bore colncideg
with '

5t borehole info provided, notify contracts manger of any deviation.

= Onse targat dapth is reachad, signal to pump operator to stant pumping whareupon the pump pressure forces
aut-auger bung frony lead auger

= The augers are then retracted in 2 m Worements with congrete halted temporarily as the added-on sections are
removed in reverse order toowhich they were istalled and stacked to one side.

= When final 33.5m of auger depth is reached, congrets pumping can be completed continudusly as the fiight is
withdraws to pile mat jevel

& Thetig is banked off the pile position to the nest position.

= The top of the plle s checked and any foreign matter removed from the concrete, The reinforcement is then
fowered into the concrete and rebar protection caps placed atop. A cardboard slesve is then placed in position
and topped up to level {approx 150 rom above mat level for non voided slabs, 400mm for voided slabsl.

* The process is repeated forstubseguant piles:

= (e piling is completed, ensurg sxcavator and operator in attendance slear and clesn the concrste surface in
praparation for folloveing trades.

e Ensure {hat sebar caps ave fitted to all protruding bars.

= Al plant is cleaned and made ready for collection; Trucks collecting plant are banked onto sits, loaded sscurely
and the site cleared of il plant.

* Site supervisor to ensure that PC praject manager has signed sl daily work shests and pile logs. Ensure site
wirks and clganliness is tothe satisfaction of the FC Site/Profect managsr

Flash Set ,

io the unlikely svent of » flash sel the balow process must be followsd.
# Split land lne and remove pipe work from rig
& Sections of flaxible concrete huse to be held vertically with the excavator {idaally with a closed fink collar
chain) 16 allow gravity to clear the blockage the hoss may be agitaled by either small oscillations from the
excavator anm o by siriking the hoss coupling.
& Flexible hose seclions that cannot be cleared will be moved to ons side for disposalifetling af Abbisy Pynford
depot.

* Sieel sections of pipework on the rig will be ‘redded’ to try 1o remove the blockage, f this is not possible they
will by removed fromiihie rig (replaced) and relurned o Abbey Pynford depot Tor jelting.

Cleaning out of hoses

Whers to blowe out
* The piling ng should be positioned in @ sultable location facing away from the site boundary, walkways; site
entrance; cabing; site huts; other plart. Where possible a suitabie designated blow-out area is fo be agreed on
site;
¢ 1t the only pption is 1o blow oul facing the site hoarding then the rig i3 10 be positioned ax far away as possible
and the foreman is 1o ensure that the site boundary access is suitably protested (Le. not heras fencing)
* The rig foreman or supenvisor is to contact the sife manager to ensure that ste actess and site boundaries
are suitably protected and 1o ensure 'a safe work area is provided:

Praparation prior to blowing out
* Upon completion of the last pile of the day shift, any sxcess sonerete held in the agitater concrats oy wiff be
rurnped through to the piling rig.
¥ The pump operstor will then back pump the fingl Kopper full of concrete 1o relisve prassure in the concrele
hose,
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* Aswet sponge blow out ball will be placed into the soncrate hose at the purnp which has just been
disconnacted.
® A blow out cannon s then connected 1o the hose and then in fum connected 1o 16 cam DRSSO
® The rig is tracked up to a heap of spoil ensuring thet the auger is surrounded by sufficient spoif i snsure that
{he cementitious materials expelled when the sponge ball sxits the auger during the blowing out is contained
and does not efect from the spoll heap. ‘

Plense Note: A blow out shield / box may be ufilised i the above is deemed ungafi),

When blowing ot
* The foreman / barksman is o be located at the pifing rig. The pump operator is 1o be focated at the
comprassor nexd io the blow oul cannon.

® A clear fine of sight is required and must bs maintained for communication betwesn the pump operator angd
the site persomnst attending the rg.

# The compressor is 1o be started and the alr is gradually released to the blow nut cannon. The blow out canhorn
valve js then refeased to move the concrete along the concrele hose

® The air pressure is to be controlled by the pump aperator fo aliow the sponge ball to axit the augerliping
sontrolied way,

* The concrete hose is to be monitored by the banksman ¢ foreman and when the concrete has passed through
the fast hose in the ling, the foreman ! banksman will signal the pump operator to turn off the air supply to the
how aut cannhon.

* When the piling 1ig drop bose lifts and moves, the foreman is to signal the pump operator at the compressor
and blow out cannon to ralease the remaining air in the concrete hose through the Blow out cannon redease
valve, maintaining enough pressure to allow the sponge ball to pass through the auger and axit the tip. Any
splashing / debris will be contained by the spoil / blow out shisld,

¥ The concrete hoses and augers will now be emply of sancrets,
* The foreman / banksman will communicate to the pumg agerator that the blowing out procedure is complete,

Cuoe blowing out s complete
® The blow out cannon is {o be disconnected from the conérate hose. Rankaman

* Two or three buckets of water are 1o be poured Into the open end of the concrate hose followad by & wet
spenge ball

¢ Repeal the above points if necsssary .
# Disconnect the blow out cannon from the concrete hose

® Unpin and remove the blow out shield (f used) from the front of the auger; remove the farpaulin and retrisve
the sponge blow out balls.

# Wash down all equiptiient.

Housekeeping
2 Al the end of each shift site will be tidied.
2 All excess matarials will be loaded o vehicles.

* All waste will be bagged and loaded to vehicles 1o be recycled or disposed of in waste skip in the compound
{supplied by the Principal Contractor).

* Alt excavations/unfinished areas will he fenced off
* Keyman/Superviser will snsure that site s fidy and safe prior to leaving site,

* On complation of the project keymaniSupsrvisor will ensure that all equipment and wasts is removed fron
site,

As-Bullt Records

¢ The as-buill location of the pile is carded out directly after the piles have been installed. This is dowe by one of
wo methode-

Fgen Y
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Laly

21 o teraplate 1o record the centre of the pils,

* {tis important that the platform level is recorded at the time of the pile as buill to enstre that the platform is nat
dedariorating through excessive scraping of pile arising’s from the head of the pile. i the as-bulll shows a plle to
,b? out of tolerance {78 in plan) or the platform level is more than 50mim low Abbey Pynford foreran must be
infortned.
* I pile as-built is more than 78mm out of position, Abbey Pyrford foreman is 10 contact head offics as soon 8s
possitde fo ensure that pils is sutable for inclusion into permanent weorks:
Al ‘as-built' pin and pils positions {including height} arg fo be e-mailed to Abbey Bynford on a weekly basis at
mwimu. Nole that fingl as-bulf s ideally required prior fo vig leaving site

Instsliation Records
Piling logs will be completed on & daily bases as piling progresaes. Al fogs will be sent into the offios at the end of
he week by the keyman.

Change to plannsd Methodology or Tasks

= if subsequent 1o acreplance approval of this Method Statement, any change to the planned methodology or

task needs to be implamented then this must be discussed and agreed with the Client and AP Contracts Managay,
~Where changes are required at shorl notice, the propused change must be approved by the AP Keyman/Site
Supervisor and the AP Corntracts Manager . Once the changes is approved the refevant brisfing must be gives o the
teant highlighling new risks and the necessary conttal messures. This vill be documentad and the client notified &t
the earliest opportunity,

Pile Testing Requirements-

Pile Load testing
Not Applicable unless specified by the design, If necessary the contract Manager will arrange and inforns the POR
site managemant when this:s scheduled to happen

Integrity Testing

it is normal practice to carry out @ test on the integrity of the piles after they have been trimmed to cut-off leval To
enable this test to be carried out, PC needs 1o note the below pointss

+ The pile nesd 1o be trimmed down to cul-off level

= A safe access neads to be provided for the test technician fo gain ascess 10 the head of sach pile.

«The pile cap/ground beant excavations must be claay of any standing water.

= The pile rap or ground Beam reinforcarvent must not ben place.

s Although a thir fayer of blinding zan be in place arsund the pile, € must neithar Gover the pite nor e greates than
7oy thick, '

Relevant Method Statements and Rigk Assessiments shall be issued prior fo the first vislt It is the responsibility of
Principal Contracter fo ensure that lechnician is inducted prior to alfowing works to commencs,

Plzase Note: Infagrity testing of wall pifes 15 not required.
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SERRY PYRFORD

Hard Hat

High vistbllity vest
Safety boots

plus:

Ear defenders

Safety glasses / poggles

Safsty gloves

8.2-Fall protection megsurgs

8.3-Other provection

8. 1-Firg systam

Principal Contractor will provide 3 fire emergency systern for the site.

8. 2-Fivst &id system

Location-of nearest hospital avatlable on site.

Minimu of one day first alder on site st all times.

First alders identified.

First aid stations available i welfars ynit,

8. 3-Bewrest Hospitad
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The list below identifies all task risk assessments {TRA), manual handling assessments {MH) and COSHH assessmants
relevant to the tasks required to complete the job identitied by this methad siatement. You sre required to
understand and comply with svery aiseasment. You must bring to the attention of vour supervisor or line manager if
any ofthe identified assessments is not attached o this methed statement,

Residual Risk
Task Risk Asssssments

TRA D03 & Abrasive wheels

TR& 006 8 Excavations

TRA G0 S Bumpss S
TRADIZ 7 Midi Pifing Rig Operations .
TRA 018 & Useof Hand Tools non-gowerad) N
TRAL20 7 Use of Power Tools {Prsumatic, fusl, slectrie, cartridge operated) N\
TRAO21 3 Coocrets pumps - Stationary W
TRA 28 3 Pressure Washer N\
TR&Q38 3 P11 Grout Pump S
TRA 038 & Refuelling Plant and Eguipment N\
TRA DGO & loading and unloading vehicles N
TRA 041 2 Ueaning up chemical spiliages N\
TRA D47 1 Concrste Agitator« Operation S
TRA D55 i Loncrete pumps - Mobille and fruck tnounted, N
TR& Q57 1 Fork Lift Trucks and Telehandlers N
TRAGE2 3 Use of Excavator for Lfting Operations inc Pick and Carry .-
TRA Q82 5 Excavators and backhoe loaders SN
TRA Q78 1 Concrete Agitator - Cleaning s
Manual Handling Assecsments

MHOG3 3 Auger, Casing and cages Handling N
MB 007 3 Concrets hoses N
MH Ot 3 Toolboxes empty N
MHDI4 3 Generie joads S
LOSHH Assessmsnts

COSHH o04 2 Unleadad Petrol o
LOSHH 007 2. Diesel Fusl 0§ N
COSHH 008 2 Portland Cement and Ferrocrete N
COSHHE Q10 2 Ready Mixed Concrate N\
COSHH 014 2 Wpan 3
COSHH D3z L Concrete Pump Primer N
COSHM 3R 1 Spraviine Paint S
COSHH 034 1 Kiffrost S
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Geo-Environmental

BEMEDIATION STRATEGY & VERIFICATION PLAN
for the land &t

FORMER DAISYFIELDS CARAVAN PARK
CORNFIELD CLOSE, UITTLEHAMPTON

WEST SLISSEY, BRIV 8iD

on behalf of

THAKEHAM CLIENT LIMITED
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Guo-Brndiranmental

REMEDIATION STRATEGY & VERIVICATION PLAR

FORMER DAISYHELDS CARAVAN PARK, CORNFELD CLOSE, UTTLEHAMPTON,
YWEST SUSSEX, BNIT &L

BEITING-REVPL.2-GE-NOVES

THAKEHAM CLENT LIMITED

1873373018

32

LALIRA LEGATE COrul, C8ci, BSc {Hons) MSe, FES

GLYN EVANS B3¢, M8y, FES, MiBnvSe
REGIONAL BAANGER - WESY

MANAGING DIRECTOR
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Cao-Environmental

AMENDMENT REQORD

10 | 28/11/2008 | Firstissue | GE_
131 08/12/2038 | Updated to incorporate floor construction gptions. . AP
3 - 15/11/2019 | Updated details for capping system o clarify discrepancies noted {

betwesn text and figures and to clartfy variation in capping betwesn
argas of private gardens and commuonal open space/aublic ‘'opern |
space.

SEIF L0/ RSVRL S GENDVIR Lomtiaid Chouny Wttishamgton,
Thabehar CHant Hndted
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Nemaiation Stategy & Verilioation Man Geo-Ravironmantal
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4.1 femedial Recommendalions — End Usars 8
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6.0 DISCOVERY STRATEGY 15
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w e A b B ‘ au-Environngsn
Remediation Strategy & Veetficution Man G ormsatal

1.0 WIRODUCTION
1.3 Beneral

Following & Fhase t and Phase i assessment of the site, detailed within repoits listed below, Gen-Enviranmantal
was appainted by Thakeham Client Limited, to formulate 3 Remediastion Strategy in relation to the propossd
develupment at Former Daisyfields Caravan Park, Cornfield Closs, Littlehampton, hergin referrad 1o a3 ‘the site’
{Figures 1 and 2},

Geo-knvironmental was commissioned in November snd December 2017 to undertake a standalons desk study
{ref: GE1S03-DIR-DECIT} and subsequent baseline ground investigation {ref: GEIRI0IBGIR-IANIS] for the
above mentionsd site. An additional final phase of intrusive investigation was also commissioned in 2018 {ref
GE1ITI06 - GAR/APDI/Z31018] to support devalopment of hoth the construction and remedial strategy and the
findings are inCorporated hersin

The remedisl strategy presented hersin has been develaped to reflect the findings from_ all phases. of the
assessments undertaken on this site, Based on the findings of the Investigations it is considered that remadiation
works would be required with respect to soil and ground gas contamination identified within the Made Graund.

18 Objectives
The Remediation Strategy & Varification Plan {RIVP) sets nut the proposed remegial works to be undertaken.on

tha subjext site to support s develapment for @ proposed residential end use with beth private gardens and public
OPBN SpAtes.

for

IOEARIUNLSGETND R LCorpfield lase, Dtlehamp
Thabehan CHort Umnited

T
ECO
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28 BACEGROUND

This Remediation Strategy & Verification Plan (RSP} has beenrdeveloped frore the findings of the various phases
of assessment

A bripf overdew of salient findings of the reports 5 pressoted below. For further information, the indiiduat
repaorts showld be referred to directly,

23X Oyeriigw

The site comprised a genarally flat and level grass covered former caravan and camp site. Through the process of
completing the desk study and intrusive nvestigation, it was discoversd that the majority of thesite comprisedan
infiled former brick quarry.

in general; the ground conditions encounterad can Be summarised as follows:

Beneath the b, hardstanding or capping material Made Groond comprising tandfilied material was encountersd
within all locations to depths of betwesn 1. 70m and 3.90m bl and was of & mixed composition comprising sandy
clay and sty sand with ik, glass plastics, medal, cidna, ash, coal, concrets, badk urgavic matter, shoes, fabrig,
timber, and fhnt gravel

Underiying the Made Ground, River Terrate Deposits were encounterad within all focaotions with the excsption of
TR2D7 1o depihs of betwmen 2.0m and 7.0m gl and generally comprised medium dense ovange brown sandy clay
bacoming orange brown sand with fiint gravel with slight traces of chalk at depth. Organic malodours were noted
within 8H105 oy, 3t a depth of between 6.50m and 7.00m bgl. TPIO7 was advanced within the Made Ground
sy and was terminated prematurely al o depthiof 2.2mbgl

Undearlying the River Terrace Deposits, the Lewes Nodular Chalk was encountared within the cable percussion
horsholes to depths of betivaen 10.00m and 15.00m bgl {maimum dapth of the investigation) and wasgenarally
recovered 35 structureless CHALK tomposed of sub-angular to rounded gravel, Clasts areweak, medium, high and
very high density, offwhite within an off-widte matriy, For further details of the ground conditions entountered,
referente should be made to the information presanted fn Appandin &, which Intludes four sections across the
st

A Proposed Site Use

The propused developmant is to consist of 77 residential units with private gardens, soft landscaping, smenity
space, parking; roadways and associated infrastructure.

23 Cancantual Site muodel

Assessment of the Investigation firdings have identified particolar hazards, or potential harards which wers
cansidersd 1o requive intervertion {remediation) 1 mitigste the fisk of banh Remediation works 308 proposed
toobresk the identiffed plausible pollutant linkages assoriated with ground gases and in respect to soil
contamination,

This would be underiaker ag several phases of works o siten
i} ostellation of @ sodl cover systerm in private garden arsas and areas of soft fandscaping to-break the

potlutant linkage for the contaminants identified within the Made Ground soils and 1o also provids

3

&
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siitable growing media. The cover system shall incorporate 2 150mm thick bresk fayer formed of stone
or crushed concrate with a geotextile membrans laid above and bengath, and overlain by & deterto dig
geofabric to act a5 a visible deterrant overlain by a minimum 350mm thickness of subsoil and a minimam
of 150mmn of Topsoil within areas of private gardens and 300nm of Subsail and 150mm of Topsail within
areas of communal landscaping and public open space,

2}l may be possible to re-use the impacted Made Sround on site where deemad suitatids {geotachnically
and geochemically without treatment) beneath proposed building footprints and areas of hardstanding
i line with a Materlals Management Plan {MMP}, subject to thy sppropriate documentation, Definition
of Waste Code of Practice {DoWCoP) assessment, Qualified Person {CP as defined in DoWCoP) declaration
and agresment of the Regidators.

3} Installation of gas protection measures, within proposed propeeties i line with 3 CIRIS/BSRARS {87
classification, to protect against elevated concentrations of methane snd carbon diokide idertified.

The aim of the remediation is not'ta remove all contamination identified on site but to reduce the idgntified risk
1o an acceptable laved with respect to human heaith, the built envirenment and cantralled waters.

23
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38 GROUND GAS

The ground investipation works identified the presence of a thickness of Made Ground/infilled ground on the site
associated with the former landfill identified on the 3ite: The Made Ground within the former landfilied area was
found to comprise 8 thin capping layee of tlavey sandy siftend silty sendy clay with brick and concrete Tragments,
with z mikture of brick, glass, plastics, metal, ching, ash, cosl; concrste, black srganic matiet, shogs, fabric, Mmber,
and flint gravel balow: This fill material was encounterad to depths of between 1.70m and 3.90m bl Information
reviwad a5 part of the deskastudy indicated thet the waste body did not benefit from any inground enginesring
ar barriers ang thus would presumably be a ditate and disperse” type hodw

As such & period of gas monitoring was récommended, this was to tomprise a combination of continuous and
spot’ ground ges monitoring.  As part of the Intrusive vestigation wotks completed by Geo-Bnviconmental,
standpipas wers installed s site and ground gas monitoring was underiaken to assess the potential tisk posed to
snd users of the proposed developrent

Spol Monitoring

The spot monitoring sndentsken to date has detected methane at congentrations in the range §-8.5%, carbon
diouide ivthe range 0-12.4%, and oxygen in the range 0-19.4%. ¥QCs have been detected upto 3. Zppnt. Borshole
gas How was detected within twe of the monitoring standpipas, BHI01d and BH102s and ranged fram 8.8 10
3 0ifhr. Atmospheric pressure was recorded as being between 1014101 7mb during the visit undertakerito date.

Lontinuous Maonitering

Continuous ground gas monitoring was unidertsken within ten gas monitoring standpipes, BHI0L through to
8MI10, forz peciod of 3 wesks from 761 September 2018 to 17® October 2018, with the locationy being sited
within the former landfill area. This monitoring was underiaken during the winter months Yo try and target periods
of fow andfor falliog pressures o targeta worst case scenano: The dontinuaus ground gas monitors utifised were
Arobisense monitors which providad continuous data relating to both gas concerdration and gas flow rates.

Amiblsense contitiuous ground gas movitors werg instaliad within horeholes, BRIO1-BH11D ani the 26 September
2018, o provide voverage of the fand Gl gas source as well a8 1o target likely gos migration pathways, The lacation
of thase continugus monitoring poirds sreshown in Figure 2. The continuousimoniturg were set up o record gas
concentrations {methane, carbon dioxide, oxygen, carbon monpyide, drogen sulphids and inselected locstions
WO}, gas flows {pedk-and steady state}, slong with atmospheric pressure et hourly intervals over a8 3 week
period.

Tahle 1 below summarises the minimum and mmaximim gas concentrations encounterad during the monitaring
period.

: 0 1858 {77 52 ; ‘ Ry 3
BH102 O 1243 1837 12004 1173 [IRBR (157 {31843 {03 1388 10 1.7
8H103 g id 122 111 L 7ES 11493 g 1,73 o D05 |~ .
BHIO4 1@ 1002 1057 187 1137 11787 1001 1183 0 logr |- -
BHI0S 002 1095 {505 (1589 {433 11763 (055 11348 (006 1293 10 155
BH1056 8001 1031 1asy 838 1125 118353 10 0,85 0 o - -
X
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BHIOT 1001 1035 1141 1617 |147 11848 [002 1663 1003 1076 |0 |0
BHIOR 10 I8 1438 11007 | 118 | 1654 | 069 |89 006 1337 10 a
BHIOS 10 1003 1096 [1173 1382 {1623 021 |18 10 0 . -

BHI10 0 0.8 1323 [ 2055 1302 {1838 | 102 |55 10 235 10 1.33

Table 1 Summary of minimum and maximum gas concenttrations through tontinuous monitsring

Tahle 2 below summarises the gas flow rates encountersd during the monitaring periog,

BHIOL ) i 0.56 2,11 0.3
BHIO2 0 0.63 1pas 005
BHI0Z Q &34 Q.06 Q.01
8HI104 ) 1,18 R .08
BH105 0 .36 0.3 L -DD2
BH106 Y 087 0,06 0.24
BH107 0 0,51 1 -0.08 0.05
BH108 ) 1.24 a0 019
81108 ) 0.29 -0.07 0.05
BH110 ) 0.97 -0.15 R

Table 2 Suramary of minimnem aod masimurn How rates through continuous monitoring

The continuous gas monitoring was undertaken during petiods of low and falling pressure v order to target &
worst £ase scenario, The continuous monitoring identified gas concentrations for methane in the range 0%-5.53 %,
carbon divxide in the range 0.52%-25.2% and oxygen in the rangs D.08%-18.53%. Carban monoxide was detected
inthe range 0-19.43ppm, hydrogen sulphide in the range 0-3.89ppm and VOO's in the range O 1.7 ppm.

Positive gas flow rates, and marginally negative gas flow rates ware identified within all of the manitoring locations
during the continudus monitoring. A maxium flow rate of 1.241/hr was detected within BHI0S,

A review of the ooourrences of the peak concentrations of gas recorded during the continuous monitoring peried
has shown that these occurrences, in general, coincided with perinds of low or falling atoospheric pressure,

A Tier 1 Ground Gas Risk Assessment {GGRA) incorporating the results of the dask study and ground investigation
has been undertaken as part of this assessment,

Recommendations onvacceptable gas concentrations recordad in the ground beneath or adjacent to buiidings are
ghven in 8 variety of publications. For the purpose of this-assessment, the results have been svaluatad in terms of
British Standard BS8485, “Code of practice for the design of protective measurss for mathane and carbon diogide
ground gases for new buaildings’ 2015} CIRIA C885, ‘Assessing risks posed by hatardous ground gases to huiidings’

{2007} and NHBC report 10827-ROL{04) ‘Gu;dante an svaluation of developmment praposals whers methane and
carkon dioxide are prasent’ {2007),

5%

GEL ?Uifw‘ﬁx\r@\i EAEANOWVIR Cavrdiald Clay im*@mwmm
Thake *sa*“ St Waniten
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Gas screaning values {GSY] have been calcudated for both methane and carbon dioxide i accordances with the
recomymendations contained with CRES. The highest reported positive gas How rate was recorded during the spot
monitoring, 3.0i/he, The worst case, La. the highest sorcentration vadue, of redorded methang and carbon dignide
have been used. Thevefore a'value of 5% v has bheen utilised for misthane and 3 valus of 25.2%0 vfv has been
wsad for carbon diddide,

Using these worst case valuss & GSV of 0.255 has been taltulated for méthane and » G5V of 0.756 has baen
raleuiated for carbon divxide. This would clagsify the site as representative of Characteristic Situation 3 {BS and
CIRIAY and Ambar 2 {NRBC), across the site. The site ondy just falls within the classification for Characteristic
Situation 3 based on the G5V calculated for carbon dioxide baing greater than 0.7,

The GSV's have been calculated using the worst case results tollected from both the ‘spot’ and the continuous
monitoring undertaken, and are therefore considerad 1o be conservative. i the results of the continunus
monitonng are treated Inisolation then a GSV for carbon dioxide caloudated based on the maximum congentration
{25.2%), and the highest flow rate {1.241/hr} recorded during this monitoring perind would be 0.312 for carbon
diokide.

This inttial assessment has been feed back into the conceptual site model! An onsite source of ground gas has been
sstablished, a former landfill site, and residential development s proposed anross the site. The ground conditions
encountered on site comprise a combination of clays, sands and gravels. These ground consditions do not represent
continugus migration pathways akkhough: they will contain isolated migration pathways for ground gases: The
Made Ground encountered during the intrusive imvestigation works comprised clayay sandy silt and silty sandy
clay with brick and concrete Tragments, with & mix of brick, glass, plastics. metal, ¢hina, ash, corl, toncrate, black
grganic raatter, shoes; fabirie, tber, and flird graved batow. This type of material has 3 imited gassing potential
and.given the likely age of the landfil the gassing potential of this material will be reduced further,

Givar the above assessment it istherafore considerad representative of the sites gassing conditions to ulilise the
GSY caloulated for carbon dipxide solely from the continuous gas monitoring, therefore classifying the site as
Characteristic Situation 2 and Amber 2,

Ground Gas s, Human Hedith

Based on the above assssement and the gas monitoring underiaken itis considerad that the site’s gassing regime,
pased on both hazardous gas flow and limiting concentrations, to be representative of Characteristic Situation 2
{85 snd CIRIA) aeross the Site. i was not deethed Stitable {6 rone the §ite dus to the Huciuations in fecorded gas
concentrations, gas fows and the variable nature of the underlying ground conditions. It is therefore
recommaended that gas protection megsures are Installed within all progerties across the site in line with- QR8I
£53 in acoordances with BS8485.

in-avcordance with BSB48S, the proposed residential development ts considerad to comprisea Type A buildings
{residential) and thus, with a gassing regime of £52, any gas protection measures installed within the proposed
bulltings are required to achisve 3 cirmidative score of at least 3.5 {Table 4 BSR485:2013)

Ag such and in accordance with BSBARS and CIRIA U865 the following gas protection measures, or g combination
of 3 selection of the following gas protection messures will be reguired 10 be nstalled within all buildings of the
proposad developroant:

s Reinforced concrete cast in situ flnor sleb {suspended, nov-suspended or raft] with at feast 1200g DPM
and suffigient reinforcement to mitigate/contrel cracking and minirat services penetrations through fand
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sealed to) the slab, {BSB48S gives this & score of 1.0-1.5 depending on reinforcement and services
peretration. The X1200g DPM Is likely to have s score of zera);
&
*  Beam and block or pre-cast concrets slab and minimum 20008 DPM/reinforced gas membrane (858485
gives this a scors of @ [raro] for the slab and 2 for a reinforesd gas membrane);
= Possibly underfivor venting with sither of the above fioor construction typss depending on use {R5848%
soore of D.5-1.5 i Hkelid;
®  Passive floor dispersal faver {good perfrmance — BS8485 score 1.5}, wiilising any of the following media
fo provide the dispersal faver:
o Clearvoid
o Polystyrens void former blanket
o ‘Geocomposite void former anket
o Nofines gravel faver with gas draing
o Mo fines gravel layer
or
*  Nudtable gag resistant {methang and carbon dicxide] membrane meeting the following citena for a
B8485 score of 25
o sufficlently imparvious to the gases with a mathane gas ransmission rate <80.8 mi/day/m3fatm
{average} for sheet and joints {tested in arrordance with BS 150 15105-1 manometric method)
o sufficiently durable to remain serviceable for the anticipated fife of the building and duration of
gas amissions
oo sufficiently strong to withstand in-service stresses {a.g. settfement # placed below a floor sfab)
o sufficiently strong to withstand the installation process and foltawing trades until covered {a.g.
penatration from steel fibres in fibre reinforced concrete, penstration of reinforoement ties,
tearing due to wWorking above i, dropping taols; std)
o capablg, after installation, of providing a camplate barrier to the entry of the refevant gas
o verified in sccordance with CIRIA €735

Based on current developrosnt proposals B is yet to be decided #s to whether 3 ventiiated sub-flogr void will be
incorporated within the final construstion. As such two floor construction options are setout below. Option 1 setg
out the requirements based on a reinforced concrete floor slab construction and Opticn 3 sets out the
requirements based on & ventitated floor construction. Both options demonstrate how the raquired cumulative
score can be maetin ordey to tomply with €32 and a Tyvpe & butiding.

Qption 1~ Reinforced concrete floor stab

The fisor construction will comprise a reinforced tast in-sit Hoor slab where servics penetrations are reduced to
a minimum and where possible are aut brought through the floor slab. The floor shab will comprise sufficient
reinforcenent to mitigate/contral eracking within the floor. This fioor construction would achieve a score of 1.5
goints,

In addition, 3 suitable gas resistant membrane meeting the criteria listed within BS8485 will alas be installed within
the floor. The membrane must bie rasistant to methane and carbon dioxide {and compliant with BSB4RS), sultably
installed and independently validated. 1 should b noted that membranes made from recycled plastics are not
acceptable as gas protection membranes and the instalier must check to condirm that the membrane is not made
from recycled plastics, Installation of 3 gas resistant mentbrane will give a score of Z points.

lestallation of 3 reinforead foor slab and suitable gas resistant membrane wotld schieveia cumulative score ot
3.5 points and therefere complying with the regquirements of BS848S for a {87 classification for Type A hutidings.

o

T RN
SRITIGE R e
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Dptian 3 ~Ventiloted Floor Siek

The Roor construction will comprise » pre-cast concrete slab, this floor construction will achieve a score of § paints.
Underfloor venting will be incorporated within the flogr construction: comprising a8 clear veid and therefore
achieving o score of 1.5 points.

iy addition a suttable gas resistant membrane meeting the oriteria lsted within BS8485 will also beinstalied within
the floor. The membraps must be resistant to methans and carbon dioxide {and compliant with BS8485), suitably
installed and independently validated: it should be noted that membranes made from recycled plastics are fot
acceptabls as gas protection rhambranesand the installer must check to-confirm that the membrang is fotmadé
feom recyclad plastics, Instaliation of 5 gas resittant menibrane will give a score o & points.

Instaliation of 3 pre-cast concyate slab with 2 clear void snderfloor venting laver and sultable gas resistant
rembrans would achiove x cumulative scare of 3.8 paints snd therefors compiving with the reguirements of
BS8485 fora €52 classification for Type A buildings.

The specific details of the specification of the gas protection measuses installed will be. provided within the
Validation Report for the sites Validation of gas protection measures will be undertaken by the Environmental
Consultant or other aporopdate indapendent party, inspection of the protection measures will include key stages
of the bulld provess for the proposed structures and will include photographic avidence of installation.
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4.8 SIS

The ground conditions within the former caraven park have been astablished through several phases of intrusive
investigation,

With referance to report GELT106 - GARJAPDL/231018, through a process of statistical analyses an the results of
chemical analyses o both desper and near surface soil samples, it was considersd that the near surface soils have
been impacted by Lead, Arsenic, PCBs, SVOCs, VOCs and ACMSs and remedial measures were deemed TRCasSary
to protect end users of the proposed properties from soil contamination within private garden and soft landscaped
arsas. Furthermors, the physical gquality of all near surface soils was deemed unsuitabls for inclusion in private
gardens dueto the presence of concrete, brick, and tarmacadam. In addition, A0Ms and asbestos fibres have been
identified both visually and within chenticat analysis to be present within the Made Graund.

$.1 Remedial Recormendations ~ End Usarg

Based on the proposed layout, all houses were to include private gardens whilst apartments were to incdude
communal gardens. Soft landscaping avound the development was also proposed.

fr areas remate from those designated for treq root protection it 14 recoimimeanded that the Made Ground beneath
be removed ur the site raised to a depth of 650mnvand be replaced with chermically and geotechnically suitable
aterial with 2 high visibility marker geotextile layer such as Terram High<Vis placed at the bass between the
imported soils and a capillary break tayer tomprising crushed stone or hardeore of 130m and undarfain by a further
fayer of Terram. An indicative disgram of the cover system construction for private gardens is shown within
Schematic T below:

JHpm
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Schematic 1~ Private Gardens

An indicative diagram of the cover syster construction for communal sndscaping and public agen space is

SEETIOG/NRVRLI-GEINDVIE Lontfiald Closy intiehampton
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shiown withine Schematic 2 below:

TSN

300nien

Schematic 2 ~ Communal Gardens and Poblic Open Space

In areas designated for tree root protection, Le under the existing tree canopies, the Topsoll should be removed
caretully by the use of hand tools to a depth of 150mm and replaced with-clear certified imported Vopsail,

Any imported Topsoll or Subsell should be of suitable chaminal and physical quality for the proposed end use.
Lartification for both sub-soil and Topsoll should include labarstory analysis for determinands known to pose a
risk to human health {ie. heavy metals, poly-aromatic bydrocarbons [PAHS], total petroleun hydrocarbons [TRH]
and asbestos) as well as broadly meeting the requirements of 8538822015 {Tepsoiil

As a matter of good practice, it is recommended that the location, approximate extent and thickness of any
imported topsoil aré recorded and prosemted ib the Validation/Nerification Report to- be prepared by the
Enviranmental Consultant, Soll importation ¢riterta is datailed in Appendix 8.

in the event of dry spells, or where the sxposed surface becomes dey, regular damping down of the swrface of the
site will be required 1o prevent the refease of soif dust which could impact on site operatives or migrate off-site,
thereby mitigating both off-site exposure and nuisance for beighbours.

Where soifs are propossd 1o be jocated beresth building foolprints or hard stending, the plausible polhstant
Inkage for direct contact i removed and thus risk of harm to end users front expasure 1o the contaminants is
reimovad, as reads, buildings and parmanant hard sover would sever the polittant linkage and thus theimpacted
shaliow soils could remain s these areas.

Aoy sofls imported pnto the site should beverifiad free from contamination with chemicsl testing undertakento
confirm thelr suitability faruse within sreas of soft fandscaping

y
7%
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Should any regrading works be required on site which propose re-use materials {to indude Mads Giound) on the
site of oright & Materials Marageroent Plan will be developed for the site under the Code of Practice where:

1.} They are suitable for use at the focation in guestion {without prior traatiment]
2.} They won't cause unacceptalile risks to people or the environment

......

43 There s certainty of use

As such excavated sails on site will be removed from site for disposal, treatment at an apprapriately licensed
facility or re-used under the CLIAIRE Definftion of Waste, Code of Practios where it can be demonstrated that there
is & need for the use of the materals and where the rigk is demonstiated to be acceptable under a Materiak
Management Plan.

Where cottaminated soils are forated in an area of permansnt hard cover, 2.¢. building footprint, rosd, driveway
or the fike, then the hard cover would break the pollutant inkage and resediation would notbe required in terms
of the risk to human health, however firoited works may he required in these areas to provide a suitable warking
platform for developnent o proceed.

4.2 Site Workers

it is the responsibility of the Principal Contractor and thelr sppointed sub-canttactors o impleraent and manage
safe systems of work, prepare thelr dwrrisk assessments inaccordanice with Health and Safery lsgistation in rder
o protect persons in thelt employ, a5 well as miligate the risk of barm to others dug to works in their contral,
Special consideration should be given to the provisions of the Construction { Design & Management} Regulations
2015, Health and Safety at Work Act and the Control of Substances Hazardous to Human Health regulations to
protect the safely of persans in their amployment, Additional guidance can be sought from the CIRIA publications
entitled “A Guide for Safe Working on Comtaminated Sites” and "Environmental Good Practice on site guide {fourth
adition)”,

In addition to the safe systems of works to be implemented alongside appropriate risk dssessmants and msthed
statements, ali site personnel shall benefit from on-site hygiene facilities incluting wash area, toilets and drying
oo Separate canteen aren and welfare facilities should be provided. All sating and drinking shauld ba restricted
to the canteen area and only ones site parsonnel have removed outer PRE and washed expised skin,

&3 inspection/Validation

Verification of remediation messures shall be reguired through regular nspection at key stages of the works to
inchude:

*  The removal of Made Ground, placement of a cover system, including verification of any additional subsoil
andfor Topsoil in order to altow for the installation of the capping systerm reguired in private gardens and
argas managed softfandscaping sress.

= Inspection and verification of gas protection and gas mitigation measures at key stages of construgtion.

i is fikely that verification will be undertaken in stages, such assite prepargtion, reduced dig, subsol placetient
snd topsoil placement. As such, fisal verification of the comploted cover system is likely 1o be at the end of
construction,

Details of these works would be pressnted within s verification report for the site, 1o indlude the reguirements of
the Code of Fractice should materials ba proposad to be re-used under the Detinition of Waste Code of Fractice,

3
GRITIOSAPE BGEANOVIR Torndiald
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44 Bulit Enviranment

Buriad plastics laid in contact with contaminatad solls maey be susceptible toattack by aggréssive chamicals;
thersfare, potable water suppling may poterdially become contaminsted of tainted. Whilst the uppsr B50mm of
impacted materials will be removed from gardenand conununal soft landscapes areas, water supply pipes are likely
to be installed within Made Ground solls,

The use of barrier pipe possibly with cast fron-conngctions s likely 10 by reguired Tor potable water supplies
through the sité.

Tha wtility company shouwld be consulted in'order to confirm their apecific reguirements in.this respect, Patable
sipply pipe instailation should be confirmed and verifisd through inspection during construrtion

As 8 matter of good practice and to maximise the protection o maintenance workets, cléan, granular backfill
should be used in service runsand marker tapes for alf buried services, This would not mitigate the requivement
for the water supply pipe.

ARUN DISTRICT COUNCIL LU/20/20/DOC
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5.0 WASTE
5.1 Waste Classification and Segrepation

Waste may by defined as any substance or abject in Annex 1 of the Waste Framework Directive which the holder
discards, intends to discard, ot is required to discard. The holder of waste is anvone in possession of waste or
generates it and therefore both the contractor and ultimately the developer are responsible for safe dispasal of
waste,

The following information i provided for prefiminary guidance purposes, as different faciiities or operators may
have differing acceptance criteria and Waste Acceptance Criteela (WAC) analysis may be reguited to confirm the
exact classification. in addition, if the Intentior is retain excess spoil/arisings on site for specific purposes, then
these solls would not comprise waste, although this is subiject to confirmation and relevant declacation under the
Befinition of Waste Code of Practice,

in the first inctance forty-four labaratory results were uploaded to Atkins' waste soils characterisation assessment
tool, ‘CatWasteSoll’ which determines whether a genergted waste has any hazardous chemical properties based
an standard laboratory anelysis. The fesults for the anslysed determinands did not sxcied thé relevant
CatWasteSoit Hagard Class thresholds in thirty-seven of the forty four samples. Seven samples were identified with
hazardous properties due to high zinc concentrations {scotosic). Thase are sumrmariced in Table 2 below.

i o Yes
IP205 2.00 ' Yos
TE206 1.50 } Yes
 TP209 1.50 ey
BH102 140  Yes
BH110 ; 930 Vg
BH110 1.00 e Yes

Table 3 CAT Waste Analysis Results

In addition, ten representative samples were analysed for waste acceptance criteria testing, the results are
summarised in Table 4:

1.80 TOC, Loss on
B ‘ igrition
,,,,,,,, TR203 1.50 Yes . '
TP204 1.50 o TOC
TR | 0.50 Yes
TP20R 150 ‘ TOC, Antimony | Loss on lgnition
TP209 1.50 ' | i TOU tosson
ignition
8H103 050 : Yes ;
8H105 100 TOC
_BH106 030 1 ¥es '
BH109 1.50 - ' TOL
Tabls 4 WAC Test Basults -
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Three of the'saniples have fallen iito the harardous waste dassification on sccsunt of marginal excesdances of
TOC and loss on ignition {organic matter]. Wis possible that areceiving landfill aperator will agcept this materisl
asho-harardous, thoush thiswotdd reguire confirmation frorn the groposad opsrator,

Ay waste soils which includs asbestos will require ashestos guantification analysis to determing thelr disposal
classification. Where the concantration of free asbestos fibres exceed 0.1% the material would be deamed
hazardous, Furthermora, any material containing fragments of ACK rontaining move than 8.1% asbestos would
slso be deemied hazardous. ftis recommended that the rasults be passed onto the landfilt operator and cormpany
who gre 1o femove any soils from site, as diffarert landfill aperators use differant forms of classification.

Natural soils {River Terrace Deposits and Chalk}are likely be classifieod asdnert Waste {under the respective EWC
codes for naturally occursing sofls), suitable for disposal at an ineft landfill fagiity:

£
pr
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&8 DISCOVERY STRATEGY

Whilst tha site has been the subject of several phases of investigation and assessmant, it remains passibis that
previgusly unexpected soil conditions may be ancountered during the process -of site preparating and

constructt

Examples

an,

may include oily pockets within the soif, packets of cement boarding or fibrous matedals within the soil

black ashy msterials,. sofls sxbibiting strong odours, brightly coloured materials, and. former structures o
brivhwork.

Should previousty undiscovered contamination be encounterad during the demofitionfeonstruction of the new
buildings the following course of action should be adhered ta:

Thie procs

Works in the area of the suspectesd contamination should seize immediately. The ground workers should
report any suspected comamination immadiately to the Qlisnt's site supervisor. The supervisor shauld
cortact the Environmental Consultant, who should visit the site to assess the extent of the
‘rortamination’,

The Environmental Consultant shall make records of thelr inspection, and pass details of these to the
Lozat Authority.

Whers the conditions revealed differ from those previousty anticipated, the Environmmsnts! Cansaitant
shall take samiples as deemed appropriate to he dispatchied for appropriate chemical testing,

Bepending on the results of the testing either; 1} no further work wilt be requirad; e further detailad
risk assssgment will be required; andfor 3} localised specific remedial measures will be necessary.
Appraizal celteris will vary depending on the nature of the sssessment.

The results of any such testing will be sent to the Repulatory Authority for consultation, If further
remadistion s required, the Regulatory Authority will be informed of the date and time of the proposed
waorks,

Any further remediation will be undertaken in accordance with s method statement submitted to the
Lacal Authority for approval. The warks shall be supervised by the Environments! Consultant who shatl
provide a Verification Report for the Local Autharities purposes.

$¢ 15 summariséd overieaf:

15
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A copy of this strategy should be Jodged on site, and provisions made to ensure that albworkers afe made aware
of thelr responsibility 1o observe, report; and scbon any potendially suspitious of contaminated materialy they
WI3Y engounter,
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