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EXECUTIVE SUMARY 

KDC CoŶtƌaĐtoƌs Ltd ;KDCͿ ǁas iŶstƌuĐted ďǇ Noǀaƌtis PhaƌŵaĐeutiĐal ;NoǀaƌtisͿ to uŶdeƌtake a LaŶd 

QualitǇ AssessŵeŶt at theiƌ Wiŵďlehuƌst ‘oad site, Hoƌshaŵ. This ǁoƌk ǁas ƌeƋuested to pƌoǀide a 

suŵŵaƌǇ of the laŶd ĐoŶditioŶ to ideŶtifǇ aŶǇ poteŶtial pollutaŶt ƌisks to futuƌe site useƌs aŶd the 

ǁateƌ eŶǀiƌoŶŵeŶt, aŶd addƌess aŶǇ ƌeŵedial ĐoŶĐeƌŶs, pƌioƌ to the sale of the laŶd.  

IŶitial Site IŶǀestigatioŶ aŶd AssessŵeŶt 

The iŶitial site iŶǀestigatioŶ iŶĐluded the iŶstallatioŶ of ďoƌeholes, the eǆĐaǀatioŶ of tƌial pits aŶd the 

ĐolleĐtioŶ of soil aŶd ǁateƌ saŵples. A geŶeƌiĐ ƋuaŶtitatiǀe ƌisk assessŵeŶt ;GQ‘AͿ ǁas uŶdeƌtakeŶ 

usiŶg soil aŶd gƌouŶdǁateƌ data ĐolleĐted at the site to ƋuaŶtifǇ ƌisks to ďoth huŵaŶ health aŶd the 

ǁateƌ eŶǀiƌoŶŵeŶt. The huŵaŶ health ƌisk assessŵeŶt assessed the ƌisk to futuƌe site useƌs foƌ ďoth 

ĐoŵŵeƌĐial aŶd ƌesideŶtial eŶd use sĐeŶaƌios. The ǁateƌ eŶǀiƌoŶŵeŶt ƌisk assessŵeŶt deteƌŵiŶed 

ƌisks to suƌfaĐe ǁateƌ aŶd gƌouŶdǁateƌ as a ƌesouƌĐe.  FolloǁiŶg the GQ‘A, a ƌeŵedial aĐtioŶ 

pƌogƌaŵŵe ǁas deǀised. 

Reŵedial Prograŵŵe 

Woƌks iŶĐluded deliŶeatioŶ aŶd off-site ƌeŵoǀal of ĐoŶtaŵiŶated soils iŶ aƌeas ǁheƌe ƌisks has ďeeŶ 

ideŶtified; fuƌtheƌ iŶǀestigatioŶ iŶ aƌeas of the site that ǁeƌe pƌeǀiouslǇ ƌestƌiĐted e.g. aƌeas Đlose to 

the ƌailǁaǇ, seƌǀiĐe ƌuŶs, aƌeas eǆposed folloǁiŶg ďuildiŶg deŵolitioŶ; puŵpiŶg aŶd offsite disposal of 

gƌouŶdǁateƌ fƌoŵ ĐoŶtaŵiŶated tƌial pits; aŶd fuƌtheƌ saŵpliŶg iŶ the Ŷeaƌ suƌfaĐe soils, ǁhiĐh ǁould 

ĐoŶfiƌŵ poteŶtial ƌisks to futuƌe site useƌs. A detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt ;DQ‘AͿ ǁas also 

Đaƌƌied out to deteƌŵiŶe ǁhetheƌ soil souƌĐes Đould pose a ƌisk to the ǁateƌ eŶǀiƌoŶŵeŶt, aŶd ǁhetheƌ 

ĐoŶtaŵiŶated gƌouŶdǁateƌ oŶsite Đould ŵitigate off-site, aŶd Đause haƌŵ to ŶeaƌďǇ suƌfaĐe ǁateƌ 

ƌeĐeptoƌs.  

Data fƌoŵ the additioŶal iŶǀestigatioŶ aŶd ƌeŵedial digs ǁas sĐƌeeŶed agaiŶst the assessŵeŶt Đƌiteƌia.  

Failuƌes of the huŵaŶ health Đƌiteƌia ǁeƌe ideŶtified that ƌeƋuiƌed eitheƌ fuƌtheƌ deliŶeatioŶ oƌ 

additioŶal detailed assessŵeŶt.  The gƌouŶdǁateƌ assessŵeŶt ĐoŶĐluded that, folloǁiŶg the ƌeŵoǀal 

of the ĐoŶtaŵiŶated soils aŶd gƌouŶdǁateƌ, theƌe ǁas a loǁ ƌisk to the ǁideƌ eŶǀiƌoŶŵeŶt. 
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DQRA DeliŶeatioŶ aŶd ValidatioŶ 

A detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt ǁas uŶdeƌtakeŶ to assess ǁhetheƌ ƌesidual ĐoŶtaŵiŶatioŶ at 

depth ǁould Đause a sigŶifiĐaŶt ƌisk to the ƌeĐeptoƌ.  Wheƌe a ƌisk still eǆisted, fuƌtheƌ deliŶeatioŶ ǁas 

Đaƌƌied out, the ideŶtified soils ǁeƌe eǆĐaǀated aŶd ƌeŵoǀed off-site aŶd the eǆĐaǀatioŶs ǀalidated. 

FiŶal Site CoŶditioŶ 

All ǁaste soil ǁas disposed of off-site iŶ aĐĐoƌdaŶĐe ǁith Waste ;EŶglaŶd aŶd WalesͿ ;AŵeŶdŵeŶtͿ 

‘egulatioŶs ϮϬϭϮ. All eǆĐaǀatioŶs ǁeƌe ďaĐkfilled ǁith eitheƌ suitaďlǇ ǀalidated ŵateƌial oƌ iŵpoƌted 

iŶfill, aŶd the site leǀels ƌeiŶstated. 

Residual Risks 

‘esidual ƌisks peƌsist oŶ the site iŶ the foƌŵ of tƌaĐe asďestos fiďƌes iŶ Ŷeaƌ suƌfaĐe soils, aŶd eleǀated 

iŶoƌgaŶiĐs aŶd PAHs ĐoŶĐeŶtƌatioŶs, ǁhiĐh ŵaǇ Đause haƌŵ to a ƌesideŶtial eŶd use.  The additioŶ of a 

suitaďle Đap to the site ǁould ŵitigate eǆposuƌe aŶd ƌeduĐe poteŶtial foƌ haƌŵ. “hould the site leǀels 

ĐhaŶge as paƌt of aŶǇ deǀelopŵeŶt, the ƌisk assessŵeŶt should ďe ƌeǀisited. 
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1. INTRODUCTION 

1.1 Brief 

KDC CoŶtƌaĐtoƌs Ltd ;KDCͿ ǁas iŶstƌuĐted ďǇ Noǀaƌtis PhaƌŵaĐeutiĐal ;NoǀaƌtisͿ to uŶdeƌtake 

a LaŶd QualitǇ AssessŵeŶt at theiƌ Wiŵďlehuƌst ‘oad site, Hoƌshaŵ. 

A fiƌst phase of iŶtƌusiǀe iŶǀestigatioŶ, loĐalised ƌeŵediatioŶ ǁoƌks aŶd data assessŵeŶt ǁas 

uŶdeƌtakeŶ aŶd ƌeĐoŵŵeŶdatioŶs ǁeƌe ŵade iŶ KDC s͛ Phase Ϯ EŶǀiƌoŶŵeŶtal IŶǀestigatioŶ 

‘epoƌt ;‘ef: KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ. These ƌeĐoŵŵeŶdatioŶs outliŶed additioŶal fuƌtheƌ 

iŶtƌusiǀe ǁoƌks, soil aŶd gƌouŶdǁateƌ saŵpliŶg, detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt ;DQ‘AͿ, 

aŶd ĐoŶtaŵiŶaŶt souƌĐe ƌeŵoǀal of ĐeƌtaiŶ aƌeas ďǇ KDC at the site. These ƌeĐoŵŵeŶdatioŶs 

aŶd ǁoƌks haǀe ďeeŶ ƌeǀieǁed, suŵŵaƌised aŶd assessed, iŶ this ĐuƌƌeŶt iŶteƌiŵ ƌepoƌt, to 

deteƌŵiŶe if aŶǇ fuƌtheƌ ƌeŵedial aĐtioŶs ŵaǇ ďe ŶeĐessaƌǇ pƌioƌ to the site ƌedeǀelopŵeŶt.  

1.2 BaĐkgrouŶd  

The site ǁas utilised foƌ phaƌŵaĐeutiĐal ‘eseaƌĐh & DeǀelopŵeŶt uŶtil its Đlosuƌe iŶ ϮϬϭϰ. 

DeŵolitioŶ of the ŵajoƌitǇ of the site ďuildiŶgs ĐoŵŵeŶĐed iŶ Apƌil ϮϬϭϱ aŶd ǁas Đoŵpleted 

iŶ JuŶe ϮϬϭϲ. The pƌogƌaŵŵe of deŵolitioŶ iŶĐluded the deŵolitioŶ of all of the ďuildiŶgs, 

ǁith the eǆĐeptioŶ of BuildiŶg ϯ, BuildiŶg ϯϲ.  The ǁoƌks also iŶĐluded the ƌeŵoǀal of the 

ƌelated ďuildiŶg slaďs aŶd fouŶdatioŶs to a depth of ϭŵ. 

KDC uŶdeƌstaŶds that Noǀaƌtis ǁish to sell the site iŶ a ĐoŶditioŶ ǁheƌe Ŷo fuƌtheƌ ƌeŵedial 

ǁoƌks aƌe ƌeƋuiƌed to the puƌĐhaseƌ. To alloǁ this to ďe uŶdeƌtakeŶ, a phased appƌoaĐh of 

iŶǀestigatioŶ aŶd ƌeŵediatioŶ is ŶeĐessaƌǇ. It is uŶdeƌstood that the site ǁithiŶ the deŵolitioŶ 

sĐope is to ďe sold aŶd ƌedeǀeloped foƌ ŵiǆed ƌesideŶtial aŶd ĐoŵŵeƌĐial/light iŶdustƌial use. 

Liŵited iŶfoƌŵatioŶ is aǀailaďle at this date ƌegaƌdiŶg the eǆaĐt aƌeas of the site to ďe 

deǀeloped foƌ eaĐh diffeƌeŶt laŶd use. 

1.3 SĐope of Works  

The additioŶal assessŵeŶt desĐƌiďed iŶ this ĐuƌƌeŶt ƌepoƌt aŶd the aŶd ƌeŵediatioŶ ǁoƌks 

uŶdeƌtakeŶ to date ǁill eitheƌ ŵitigate ĐoŶfiƌŵed ƌisks ideŶtified iŶ the Phase Ϯ EŶǀiƌoŶŵeŶtal 

IŶǀestigatioŶ ‘epoƌt, oƌ pƌoǀide gƌeateƌ ĐeƌtaiŶtǇ iŶ the site ĐoŶditioŶs, theƌeďǇ liŵitiŶg ƌisk.  
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The sĐope of this ĐuƌƌeŶt ƌepoƌt iŶĐludes:  

 A suŵŵaƌǇ of fuƌtheƌ ƌeŵedial aŶd iŶǀestigatioŶ ǁoƌks uŶdeƌtakeŶ siŶĐe the Phase Ϯ 

‘epoƌt ǁas issued iŶ JulǇ ϮϬϭϲ. 

 GeŶeƌatioŶ of Leǀel Ϯ soil Đƌiteƌia to ďe pƌoteĐtiǀe of gƌouŶdǁateƌ ƌesouƌĐe poteŶtial.  

 GeŶeƌatioŶ of Leǀel ϯ soil Đƌiteƌia to ďe pƌoteĐtiǀe of suƌfaĐe ǁateƌ ƌeĐeptoƌs.  

 GeŶeƌatioŶ of Leǀel ϯ gƌouŶdǁateƌ Đƌiteƌia to ďe pƌoteĐtiǀe of suƌfaĐe ǁateƌ ƌeĐeptoƌs.  

 Fuƌtheƌ HuŵaŶ Health ‘isk AssessŵeŶt – assessŵeŶt of additioŶal soil data agaiŶst 

GeŶeƌiĐ AssessŵeŶt Cƌiteƌia ;GACͿ foƌ a site.  

 AssessŵeŶt of soil aŶd gƌouŶdǁateƌ data agaiŶst Wateƌ EŶǀiƌoŶŵeŶt DQ‘A “ite 

“peĐifiĐ AĐtioŶ Cƌiteƌia ;““ACͿ. 

 Detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt of ƌisks to futuƌe site useƌs aŶd statistiĐal aŶalǇsis 

foƌ plaŶŶiŶg use sĐeŶaƌio. 

 Details of additioŶal ƌeŵedial eǆĐaǀatioŶ. 

 “uŵŵaƌǇ of ƌesidual pollutaŶt liŶkages aŶd ƌesidual ƌisks. 

1.4 DisĐlaiŵer 

This ƌepoƌt has ďeeŶ pƌepaƌed foƌ the sole aŶd eǆĐlusiǀe use of Noǀaƌtis aŶd ŵaǇ ďe ƌelied 

upoŶ ďǇ Noǀaƌtis oŶlǇ, to ǁhoŵ ǁe oǁe a dutǇ of Đaƌe.  Ouƌ ƌepoƌt ŵust Ŷot ďe passed foƌ 

iŶfoƌŵatioŶ, oƌ foƌ aŶǇ otheƌ puƌpose, to aŶǇ thiƌd paƌtǇ ǁithout ouƌ pƌioƌ ǁƌitteŶ 

ĐoŶseŶt.  “uĐh ĐoŶseŶt shall Ŷot eŶtitle the thiƌd paƌtǇ to plaĐe aŶǇ ƌeliaŶĐe oŶ the ƌepoƌt aŶd 

shall Ŷot ĐoŶfeƌ oƌ puƌpoƌt to ĐoŶfeƌ oŶ aŶǇ thiƌd paƌtǇ aŶǇ ďeŶefit oƌ ƌight puƌsuaŶt to the 

CoŶtƌaĐts ;‘ights of Thiƌd PaƌtiesͿ AĐt ϭϵϵϵ oƌ otheƌǁise.  We do Ŷot aĐĐept aŶǇ liaďilitǇ to aŶǇ 

thiƌd paƌties uŶless ǁe haǀe, iŶ the foƌŵ of a ƌeliaŶĐe letteƌ, oƌ Đollateƌal ǁaƌƌaŶtǇ, eǆpƌesslǇ 

aĐĐepted that ǁe oǁe a dutǇ of Đaƌe to suĐh thiƌd paƌties.   
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AŶǇ site iŶǀestigatioŶ pƌoǀides aŶ assessŵeŶt of the site ĐoŶditioŶs iŶ ĐeƌtaiŶ loĐatioŶs fƌoŵ 

ǁhiĐh ĐoŶditioŶs of the site, as a ǁhole, aƌe iŶteƌpƌeted.  Theƌefoƌe, oŶ-site ĐoŶditioŶs oƌ 

ĐoŶtaŵiŶatioŶ ;iŶĐludiŶg ĐoŶtaŵiŶatioŶ ǁhiĐh has ŵigƌated oƌ is ŵigƌatiŶgͿ ŵaǇ eǆist ǁhiĐh 

haǀe Ŷot ďeeŶ disĐlosed fƌoŵ the iŶfoƌŵatioŶ pƌoǀided to KDC ďǇ thiƌd paƌties oƌ eŶĐouŶteƌed 

duƌiŶg the KDC site iŶǀestigatioŶ.  AdditioŶallǇ, the passage of tiŵe, Ŷatuƌal oĐĐuƌƌeŶĐes aŶd 

futuƌe aĐtiǀities ŵaǇ alteƌ disĐoǀeƌed ĐoŶditioŶs.   

This ƌepoƌt is Đoǀeƌed ďǇ ĐopǇƌight © KDC CoŶtƌaĐtoƌs Ltd, ϮϬϭϲ aŶd ŵust Ŷot ďe ƌepƌoduĐed 

eitheƌ eleĐtƌoŶiĐallǇ oƌ ďǇ ĐopǇiŶg iŶ ǁhole oƌ paƌt ǁithout the pƌioƌ ǁƌitteŶ peƌŵissioŶ of KDC 

CoŶtƌaĐtoƌs Ltd. 
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2. SUMMARY OF PREVIOUS WORKS 

2.1 PreliŵiŶarǇ IŶǀestigatioŶs 

KDC pƌeǀiouslǇ Đoŵpleted a Phase ϭ Desk “tudǇ, ͚HistoƌiĐal LaŶd QualitǇ IŶǀestigatioŶs Data 

‘eǀieǁ aŶd PƌeliŵiŶaƌǇ ‘isk AssessŵeŶt͛ ƌepoƌt ;‘ef: KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ. KDC theŶ 

uŶdeƌtook aŶ iŶitial phase of gƌouŶd iŶǀestigatioŶ, ƌeŵediatioŶ aŶd assessŵeŶt ǁhiĐh ǁas 

Đoŵpleted iŶ JuŶe ϮϬϭϲ. This iŶĐluded the eǆĐaǀatioŶ of ϲϳ tƌial pits; iŶstallatioŶ of seǀeŶ 

ďoƌeholes; loĐalised eǆĐaǀatioŶ aŶd ǀalidatioŶ of gƌoss hǇdƌoĐaƌďoŶs; soil, gas aŶd 

gƌouŶdǁateƌ saŵpliŶg; aŶd geŶeƌiĐ ƋuaŶtitatiǀe ƌisk assessŵeŶts to deteƌŵiŶe ƌisk to futuƌe 

site useƌs ;ƌesideŶtial aŶd ĐoŵŵeƌĐial, ǁateƌ eŶǀiƌoŶŵeŶt aŶd pƌopeƌtǇͿ. 

KDC ƌepoƌted theiƌ fiŶdiŶgs aŶd ƌeĐoŵŵeŶdatioŶs foƌ fuƌtheƌ iŶtƌusiǀe ǁoƌks iŶ theiƌ ƌepoƌt, 

Phase Ϯ EŶǀiƌoŶŵeŶtal IŶǀestigatioŶ ‘epoƌt ;‘ef: KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ. The folloǁiŶg 

ƌeĐoŵŵeŶdatioŶs ǁeƌe ŵade: 

 “oil saŵpliŶg iŶ Ŷeaƌ suƌfaĐe soils at tƌial pits TPϯ, ϭϴ, Ϯϰ, Ϯϵ, ϯϯ, ϯϵ, ϰϮ aŶd ϰϲ; CPϰ; 

BuildiŶg ϰϮ; aŶd Foƌŵeƌ diesel taŶk, aŶd TPϮϴ, Ϯϵ aŶd ϯϬ foƌ poteŶtial asďestos 

ĐoŶtaiŶiŶg ŵateƌial ;ACMͿ 

 Fuƌtheƌ tƌial pittiŶg to assess the poteŶtial ĐoŶtaŵiŶatioŶ ǁheƌe stƌoŶg fuel odouƌs 

haǀe ďeeŶ Ŷoted iŶ stoƌŵ dƌaiŶs Ŷeaƌ the easteƌŶ ƌailǁaǇ liŶe 

 A thiƌd ƌouŶd of gƌouŶdǁateƌ saŵpliŶg at all ďoƌeholes 

 Leǀel Ϯ soil detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt of soils iŶ aƌeas ǁheƌe leaĐhate 

saŵples haǀe iŶdiĐated a poteŶtial ƌisk to the gƌouŶdǁateƌ as a ƌesouƌĐe 

 Leǀel ϯ soils aŶd gƌouŶdǁateƌ detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt iŶ aƌeas ǁheƌe 

gƌouŶdǁateƌ aŶd leaĐhate saŵples haǀe iŶdiĐated a poteŶtial ƌisk to suƌfaĐe ǁateƌs. If 

a ƌisk is still ĐoŶĐluded afteƌ this Leǀel ϯ DQ‘A, this pƌoĐess ǁill also geŶeƌate ͚ĐleaŶ-

up͛ soil aŶd gƌouŶdǁateƌ Đƌiteƌia to assist iŶ ǀalidatioŶ ǀeƌifiĐatioŶ folloǁiŶg souƌĐe 

ŵateƌial ƌeŵoǀal 
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 LoĐalised dig out iŶ aƌeas ǁheƌe a poteŶtial ƌisk to futuƌe site useƌs eǆists fƌoŵ aŶ 

iŶhalatioŶ pathǁaǇ fƌoŵ VOCs oƌ fƌoŵ iŶhalatioŶ dƌiǀeŶ TPH additiǀe ƌisk. The 

assessŵeŶt Đaƌƌied out to date has deǀeloped appƌopƌiate ǀeƌifiĐatioŶ Đƌiteƌia.  

LoĐalised deǁateƌiŶg of eǆĐaǀatioŶs should also ďe Đaƌƌied out iŶ ĐoŶjuŶĐtioŶ, 

paƌtiĐulaƌlǇ at tƌial pits TPϮϴ, TPϯϬ, TPϰϲ aŶd TPϯϬ 

 GiǀeŶ the histoƌiĐal Ŷatuƌe of the site aŶd fƌoŵ eǀideŶĐe of ĐoŶtaŵiŶatioŶ oďseƌǀed 

duƌiŶg loĐal eǆĐaǀatioŶs, ĐoŶsideƌatioŶ should ďe giǀeŶ foƌ fuƌtheƌ iŶǀestigatioŶ, 

deliŶeatioŶ aŶd eǆĐaǀatioŶ of dƌaiŶage aŶd seƌǀiĐe ƌoutes aĐƌoss the site 

 IŶstallatioŶ of a Đap iŶ aƌeas ǁheƌe theƌe is a poteŶtial ƌisk to futuƌe site useƌs eǆistiŶg 

thƌough oƌal eǆposuƌe fƌoŵ ŵetals, TPH, heaǀǇ eŶd PAHs aŶd asďestos 
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3. FURTHER WORKS – JULY-OCT 16 

This seĐtioŶ outliŶes the additioŶal ǁoƌks ƌeĐoŵŵeŶded aŶd desĐƌiďed iŶ seĐtioŶ Ϯ.ϭ, Đaƌƌied 

out ďetǁeeŶ JulǇ aŶd OĐtoďeƌ ϮϬϭϲ:  This Đoŵpƌised loĐalised eǆĐaǀatioŶ at ϭϬ loĐatioŶs, 

additioŶal eǆploƌatoƌǇ tƌial pits to fill iŶ site data gaps, uŶdeƌgƌouŶd seƌǀiĐe iŶǀestigatioŶ, aŶd 

a thiƌd ƌouŶd of gƌouŶdǁateƌ saŵpliŶg. 

3.1 EǆĐaǀatioŶ DeliŶeatioŶ  

A total of ϭϬ loĐalised eǆĐaǀatioŶs ǁeƌe uŶdeƌtakeŶ as paƌt of the agƌeed soil aŶd / oƌ 

gƌouŶdǁateƌ ƌeŵediatioŶ pƌogƌaŵŵe. The aĐtiǀities uŶdeƌtakeŶ duƌiŶg eaĐh eǆĐaǀatioŶ aƌe 

desĐƌiďed iŶ the seĐtioŶs ďeloǁ ǁhilst fuƌtheƌ details aƌe iŶĐluded ǁithiŶ Taďle ϭ, ďeloǁ. 

3.1.1 GeŶeral MethodologǇ  

EǆĐaǀatioŶs ǁeƌe uŶdeƌtakeŶ ǁith aŶ iŶitial ϱŵ ǆ ϱŵ aƌeal eǆteŶt. Hoǁeǀeƌ, ǁheƌe 

ǀisual aŶd olfaĐtoƌǇ eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas still pƌeseŶt upoŶ ĐoŵpletioŶ of 

the ϮϱŵϮ dig, oƌ ǁheƌe ǀalidatioŶ saŵpliŶg failed ĐleaŶ up Đƌiteƌia, the eǆĐaǀatioŶ ǁas 

eǆteŶded fuƌtheƌ uŶtil Ŷo ǀisual aŶd olfaĐtoƌǇ eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas pƌeseŶt 

aŶd ǀalidatioŶ saŵpliŶg suďseƋueŶtlǇ passed. 

Pƌioƌ to staƌtiŶg aŶǇ eǆĐaǀatioŶ, a Đaďle aǀoidaŶĐe tool ;CATͿ aŶd sigŶal geŶeƌatoƌ ǁeƌe 

used to assess the poteŶtial pƌeseŶĐe of ďuƌied utilities.  “ite seƌǀiĐes plaŶs ǁeƌe also 

ƌeǀieǁed pƌioƌ to eǆĐaǀatiŶg the gƌouŶd. 

EǆĐaǀatioŶ ǁoƌks ǁeƌe Đaƌƌied out usiŶg a ϯϲϬ° tƌaĐked eǆĐaǀatoƌ.  EǆĐaǀated ŵateƌial 

ǁas eǆaŵiŶed foƌ ǀisual aŶd olfaĐtoƌǇ eǀideŶĐe of ĐoŶtaŵiŶatioŶ. If ĐoŶtaŵiŶatioŶ ǁas 

eǀideŶt, the soil ǁas stoĐkpiled iŶ a ĐoŶtƌolled ŵaŶŶeƌ aŶd plaĐed oŶto VisƋueeŶ 

ŵeŵďƌaŶes.  “oil stoĐkpiles ǁeƌe Đoǀeƌed at the eŶd of eaĐh ǁoƌkiŶg daǇ. IŶ the Đase 

Ŷo eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas ŶotiĐed ǁithiŶ soil oǀeƌďuƌdeŶ, it ǁas segƌegated, 

saŵpled aŶd tested foƌ the ƌeleǀaŶt ĐoŶtaŵiŶaŶts, iŶ oƌdeƌ to assess its suitaďilitǇ to 

ďe ƌe-used as ďaĐkfill.  
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3.1.2 Asďestos CoŶtaiŶiŶg EǆĐaǀatioŶs 

“peĐial pƌeĐautioŶs ǁeƌe adopted iŶ those aƌeas ǁheƌe asďestos had ďeeŶ pƌeǀiouslǇ 

deteĐted.  These ǁeƌe as folloǁs: 

 TeŵpoƌaƌǇ Đƌoǁd ďaƌƌieƌs ǁeƌe iŶstalled aƌouŶd the eǆĐaǀatioŶ aƌea, iŶ oƌdeƌ 

to ƌestƌiĐt aĐĐess to the ǁoƌk aƌea 

 Pƌioƌ to eŶteƌiŶg the ǁoƌkiŶg aƌea, all opeƌatiǀes ;eǆĐludiŶg eǆĐaǀatoƌ 

opeƌatiǀesͿ ǁeƌe ƌeƋuiƌed to dƌess iŶ the TǇpe ϱ/ϲ Đoǀeƌalls, safetǇ ǁelliŶgtoŶs 

aŶd Pϯ half faĐe ;faĐe fittedͿ ŵask. EaĐh opeƌatiǀe ǁas tƌaiŶed aŶd aĐĐƌedited 

foƌ ǁoƌkiŶg ǁith LiĐeŶsed NoŶ Notifiaďle Woƌk. WheŶ eǆitiŶg the ǁoƌk aƌea, 

all opeƌatiǀes ;eǆĐludiŶg eǆĐaǀatoƌ opeƌatiǀesͿ ǁeƌe ƌeƋuiƌed to spƌaǇ doǁŶ / 

ǁash theiƌ ǁoƌk ďoots aŶd eǆit the ǁoƌk aƌea iŶto the deĐoŶtaŵiŶatioŶ aƌea.  

The eǆĐaǀatoƌ dƌiǀeƌ ǁas ƌeƋuiƌed to eŶteƌ his ĐaďiŶ outside the ǁoƌkiŶg aƌea, 

Đlose the dooƌs aŶd ǁiŶdoǁs aŶd sǁitĐh off the aiƌ ĐoŶditioŶiŶg sǇsteŵ. TheǇ 

theŶ tƌaĐked the ŵaĐhiŶe to the ǁoƌk aƌea aŶd Đoŵpleted the ǁoƌks ƌeƋuiƌed 

 “oil ǁas spƌaǇed doǁŶ ďefoƌe ďƌeakiŶg gƌouŶd duƌiŶg the eǆĐaǀatioŶ ǁoƌks.  

The eǆĐaǀated soil ǁas stoĐkpiled oŶ VisƋueeŶ ŵeŵďƌaŶes, kept daŵp aŶd 

ĐoŵpletelǇ Đoǀeƌed ǁith a ǁateƌ pƌoof ŵeŵďƌaŶe at the eŶd of the daǇ 

 The eǆĐaǀatoƌ tƌaĐks aŶd ďuĐkets ǁeƌe jet ǁashed ƌegulaƌlǇ, to ƌeŵoǀe aŶǇ 

poteŶtial asďestos fiďƌes 

 “ite ŵoŶitoƌiŶg foƌ asďestos fiďƌes iŶ aiƌ ǁas ĐoŶduĐted aŶd saŵe daǇ ƌesults 

ǁeƌe aǀailaďle usiŶg aŶ oŶ-site ŵiĐƌosĐope to eŶsuƌe the ĐoŶtƌol ŵeasuƌes 

ǁeƌe adeƋuate 

AppeŶdiǆ A ĐoŶtaiŶs the ƌesults of the oŶsite ŵoŶitoƌiŶg. 
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3.2 EǆĐaǀatioŶ ValidatioŶ RatioŶale 

ValidatioŶ soil saŵples ǁeƌe ĐolleĐted fƌoŵ the eǆĐaǀatioŶ aŶd tested foƌ the ĐoŶtaŵiŶaŶts 

eǆĐeediŶg the ƌisk assessŵeŶt Đƌiteƌia.  “oil saŵples ǁeƌe ĐolleĐted fƌoŵ eaĐh eǆĐaǀatioŶ 

;appƌoǆiŵatelǇ, oŶe ďase saŵple foƌ eaĐh ϮϱŵϮ aƌea eǆĐaǀated, aŶd oŶe side ǁall saŵple eǀeƌǇ 

ϱŵ leŶgthͿ. EǆĐaǀatioŶ ǀalidatioŶ ǁas Đaƌƌied out at speĐifiĐ depths, iŶ oƌdeƌ to ǀalidate the 

depth ǁheƌe the pƌeǀious failuƌe ǁas ƌeĐoƌded, aŶd to also taƌget aƌeas ǁheƌe Ŷeǁ 

ĐoŶtaŵiŶatioŶ eǀideŶĐe ǁas Ŷoted duƌiŶg ƌeŵediatioŶ ǁoƌks. ValidatioŶ depths ǀaƌied, aŶd 

aƌe ƌepoƌted aloŶgside the “aŵple ID iŶ the laďoƌatoƌǇ ƌesults iŶĐluded iŶ AppeŶdiǆ B. 

“oils saŵples foƌ laďoƌatoƌǇ testiŶg ǁeƌe ĐolleĐted iŶ aĐĐoƌdaŶĐe ǁith B“ϱϵϯϬ: ͞The Code of 

PƌaĐtiĐe foƌ “ite IŶǀestigatioŶs͟ aŶd B“ϭϬϭϳϱ: ͞ IŶǀestigatioŶ of PoteŶtiallǇ CoŶtaŵiŶated “ites .͟  

“oil saŵples ǁeƌe tested iŶ field usiŶg a Photo IoŶisatioŶ DeteĐtoƌ, iŶ oƌdeƌ to haǀe aŶ 

iŶdiĐatioŶ of the poteŶtial VOCs ĐoŶteŶt aŶd to assist ǁith ĐoŶtaŵiŶatioŶ deliŶeatioŶ.  

CaliďƌatioŶ ĐeƌtifiĐate foƌ this PID aŶd ƌeĐoƌds aƌe iŶĐluded iŶ AppeŶdiǆ C. 

“oil saŵples ǁeƌe ĐolleĐted usiŶg appƌopƌiate saŵpliŶg ĐoŶtaiŶeƌs. These ǁeƌe laďelled aŶd 

theŶ tƌaŶsfeƌƌed iŶto Đool ďoǆes, ǁhiĐh ǁeƌe ƌeliŶƋuished to aŶ appƌoǀed laďoƌatoƌǇ Đouƌieƌ 

aŶd laďoƌatoƌǇ.  

3.3 DeǁateriŶg ValidatioŶ RatioŶale  

Foƌ soŵe of the eǆĐaǀatioŶ loĐatioŶs, ƌeŵedial aĐtioŶs ǁeƌe ŶeĐessaƌǇ to addƌess the shalloǁ 

gƌouŶdǁateƌ ĐoŶtaŵiŶatioŶ.  The ƌeŵedial aĐtioŶ Đoŵpƌised deǁateƌiŶg fƌoŵ these loĐatioŶs 

ďǇ puƌgiŶg the eǆĐaǀatioŶ ďǇ ŵeaŶs of a ǀaĐ taŶkeƌ.  

A ǀalidatioŶ saŵple ǁas ĐolleĐted fƌoŵ the ƌe-Đhaƌged ǁateƌ ǁithiŶ the eǆĐaǀatioŶ folloǁiŶg 

the puƌgiŶg.  Wateƌ saŵples ǁeƌe aŶalǇsed foƌ the deteƌŵiŶaŶts eǆĐeediŶg the Đƌiteƌia 

geŶeƌated usiŶg the detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt ŵodelled foƌ that aƌea. 

Water samples were collected using appropriate sampling containers. These were labelled and 

then transferred into cool boxes, which were relinquished to an approved laboratory courier 

and laboratory.  Appendix D includes the laboratory results of samples of the pumped water; 

Appendix E details the Waste Transfer Notes for the tankered water.   
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Approximately 318.15m3 of water was pumped in total from the locations listed in Table 1. For 

TP28/46 and TP30 it was agreed to purge the excavations until no evidence of contamination 

was noticed and collect the first sample when this condition was reached.   However, given the 

failures recorded for the first sample collected, KDC purged weekly for two weeks and 

collected a second sample. Given further failures on TPHs, a third sample was collected for 

TP28 after the yet further weekly purging. There was no requirement to resample TP40.  A 

record of the volumes pumped from each dewatering location are provided in Table 1.  

3.4 BaĐkfilliŶg MethodologǇ 

AŶǇ ǁateƌ ǁithiŶ aŶ eǆĐaǀatioŶ ǁas ƌeŵoǀed ďǇ ǀaĐuuŵ taŶkeƌ pƌioƌ to ďaĐkfilliŶg. The 

ďaĐkfilliŶg opeƌatioŶs ǁeƌe uŶdeƌtakeŶ usiŶg suitaďle ǀalidated oǀeƌďuƌdeŶ oƌ iŵpoƌted 

Ŷatuƌal ǀiƌgiŶ Ƌuaƌƌied TǇpe ϭ ŵateƌial.  

DuƌiŶg the ďaĐkfilliŶg opeƌatioŶs, the iŶfill ŵateƌial ǁas ĐoŵpaĐted iŶ laǇeƌs usiŶg a ϮϮ toŶŶe 

tƌaĐked eǆĐaǀatoƌ. 

3.5 EǆĐaǀatioŶ Details  

EǆĐaǀatioŶ plaŶs aƌe iŶĐluded as Figuƌe ϭ. 

3.5.1 TP ϯ 

ValidatioŶ Đƌiteƌia eǆĐeedaŶĐes of ϭ,Ϯ,ϰ TƌiŵethǇlďeŶzeŶe, NaphthaleŶe, AliphatiĐ Cϴ-

CϭϬ, AliphatiĐ CϭϬ-ϭϮ,  AƌoŵatiĐ CϭϬ-ϭϮ, AƌoŵatiĐ CϭϮ-ϭϲ aŶd AƌoŵatiĐ Cϭϲ-Ϯϭ ǁeƌe 

Ŷoted fƌoŵ ǀalidatioŶ saŵple TPϯ “ide ϭ, ĐolleĐted duƌiŶg the oƌigiŶal tƌial pit TPϯ 

ĐoŶtaŵiŶatioŶ dig.  

TPϯ “ide ϭ ǁas iŶitiallǇ eǆteŶded a fuƌtheƌ ϭϭŵ to the Ŷoƌth. Hoǁeǀeƌ, ǀisual aŶd 

olfaĐtoƌǇ eǀideŶĐe of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶatioŶ pƌeseŶt to the Ŷoƌth, ǁest aŶd east 

led to the dig s͛ fuƌtheƌ eǆteŶsioŶ uŶtil Ŷo ǀisual oƌ olfaĐtoƌǇ eǀideŶĐe of ĐoŶtaŵiŶatioŶ 

ǁas pƌeseŶt.  OlfaĐtoƌǇ eǀideŶĐe of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶatioŶ ǁithiŶ the south east 

ĐoƌŶeƌ of the TPϯ eǆĐaǀatioŶ ƌesulted iŶ the dig s͛ eǆteŶsioŶ, south. The eǆĐaǀatioŶ ǁas 

eǆteŶded uŶtil Ŷo fuƌtheƌ eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas pƌeseŶt aŶd ǀalidatioŶ 

saŵpliŶg passed.  
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KDC ƌeŵoǀed a ƌoadǁaǇ oƌieŶtated aloŶg the ǁesteƌŶ edge of the TPϯ ĐoŶtaŵiŶatioŶ 

dig to gaiŶ aĐĐess to uŶdeƌlǇiŶg ĐoŶtaŵiŶated soils. KDC also ƌeŵoǀed a ĐoŶĐƌete 

seƌǀiĐe duĐt ĐoŶtaiŶiŶg ƌeduŶdaŶt ǁateƌ pipes to asĐeƌtaiŶ ǁhetheƌ ĐoŶtaŵiŶatioŶ 

ǁas pƌeseŶt ďeloǁ it.  

Paƌt of the ƌeŵedial ǁoƌks iŶĐluded ƌeŵoǀal of ƌeduŶdaŶt seƌǀiĐe pipeliŶes ǁheƌe 

these ǁeƌe eŶĐouŶteƌed. These ǁeƌe folloǁed aŶd ƌeŵoǀed to alloǁ the eǆĐaǀatioŶ of 

the ĐoŶtaŵiŶated pipe ďeddiŶg aŶd ĐoŶtaŵiŶated soils aƌouŶd theŵ.   

 

DeǁateƌiŶg ǁas ƌeƋuiƌed ǁithiŶ the eǆĐaǀatioŶ iŶ oƌdeƌ to ĐolleĐt dƌǇ ďase ǀalidatioŶ 

saŵples. UpoŶ ƌeŵoǀal of the ĐoŶtaŵiŶatioŶ ǀalidatioŶ saŵples ǁeƌe ĐolleĐted aŶd 

aŶalǇsed foƌ VOCs aŶd TPH CWG.  AŶ oǀeƌďuƌdeŶ saŵple ǁas ĐolleĐted fƌoŵ Ϭ-ϭ.Ϭŵďgl 

aŶd aŶalǇsed foƌ the full Hoƌshaŵ suite of aŶalǇsis.  

The eǆĐaǀatioŶ ǁas paƌtiallǇ ďaĐkfilled usiŶg suitaďle Đƌushed ŵateƌial aǀailaďle oŶ site 

uŶdeƌ a Uϭ EǆeŵptioŶ ƌegisteƌed ǁith the EŶǀiƌoŶŵeŶt AgeŶĐǇ. The ƌeŵaiŶiŶg 

eǆĐaǀatioŶ ǀoid ǁas ďaĐkfilled ǁith ǀiƌgiŶ TǇpe ϭ aggƌegate iŵpoƌted ŵateƌial.  

AppeŶdiǆ F ĐoŶtaiŶed laďoƌatoƌǇ data detailiŶg the suitaďilitǇ of iŵpoƌted ŵateƌial. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ ďeloǁ. 
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Table 1: Excavation Summary 

** Included within TP28 excavation 

 

Excavation ID 
Start - End Date (incl 

backfilling) 

Area 

(m2) 

Depth 

Range (m) 

Soil Off Site 

(tonnes) 

Number of 

Times 

Excavation 

Purged 

Volume Purged (m3 

or T) 
Soil 

Treatment/Disposal 

Facility 

TP 3 
02/08/2016 - 

06/09/2016 
886.25 1.0 - 3.5 2127.74 2 29.82 

Biogenie - Redhill & 

CSG (Hydrocleansing) 

TP 16 
04/08/2016 - 

04/08/2016 
25 0-1.0 78.82 N/A - Biogenie - Redhill 

TP28/TP46 
14/09/2016 - 

28/10/2016 
144 2.5-3.9 1025.92 15 112.01 

Biogenie - Redhill & 

CSG (Hydrocleansing) 

TP30 
13/09/2016 - 

27/10/2016 
6 3.5 N/A 21 63.46 CSG (Hydrocleansing) 

TP 33/TP CP4 
23/08/2016 - 

5/09/2016 
64.56 0.8-1.2 126.00 N/A - 

PJ Brown - West Hove 

Golf Club 

TP 37 
04/08/2016  - 

13/10/2016 
139 1.5-3.7 546.74 4 56.32 

Biogenie - Redhill & 

CSG (Hydrocleansing) 

TP40 
05/09/2016 - 

8/09/2016 
11 - - 5 23.81 CSG (Hydrocleansing) 

TP46 
13/09/2016- 

28/10/2016 
** ** ** ** - CSG (Hydrocleansing) 

Former diesel 

tank area 

13/06/2016- 

02/08/2016 
55.5 0-1.5 124.94 N/A - Biogenie - Redhill 
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Excavation ID 
Start - End Date (incl 

backfilling) 

Area 

(m2) 

Depth 

Range (m) 

Soil Off Site 

(tonnes) 

Number of 

Times 

Excavation 

Purged 

Volume Purged (m3 

or T) 
Soil 

Treatment/Disposal 

Facility 

Building 42 
14/06/2016 - 

31/08/2016 
300.5 1.5-1.8 1059.7 3 32.73 

Biogenie Redhill & CSG 

(Hydrocleansing) 
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3.5.2 TP ϭϲ 

Tƌial pit TPϭϲ eǆĐeedaŶĐes of AliphatiĐ Cϱ-Cϲ aŶd lead ǁeƌe Ŷoted fƌoŵ Ϭ.ϯ-ϭ.Ϭŵďgl iŶ 

the pƌeǀious KDC site iŶǀestigatioŶ ƌepoƌt ;ƌef ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ. The eǆĐeedaŶĐe ǁas 

eŶĐouŶteƌed ǁithiŶ a stƌatuŵ desĐƌiďed as gƌeǇ saŶdǇ gƌaǀel of ŵiǆed lithologǇ ǁith 

oĐĐasioŶal Đoďďles ;ŵaiŶlǇ ĐoŵpƌisiŶg of Đƌushed ĐoŶĐƌete, ďƌiĐks aŶd stoŶesͿ.  

KDC eǆĐaǀated aŶ aƌea of ϱŵ ǆ ϱŵ to a depth of ϭ.Ϭŵďgl, aŶd alloǁed foƌ the 

eǆĐaǀatioŶ, stoĐkpiliŶg aŶd testiŶg of the oǀeƌďuƌdeŶ ;Ϭ-Ϭ.ϯŵďglͿ foƌ poteŶtial ƌe-use.  

Visual aŶd olfaĐtoƌǇ eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas Ŷot eǀideŶt ǁheŶ ƌeaĐhiŶg the 

eǆteŶts of the ϮϱŵϮ eǆĐaǀatioŶ. ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd 

ďase upoŶ ƌeŵoǀal of the ĐoŶtaŵiŶated ŵateƌials ;ϱ saŵples iŶ totalͿ aŶd ǁeƌe tested 

foƌ TPH CWG aŶd lead, ǁith all passiŶg the site Đƌiteƌia. OŶe saŵple had ďeeŶ alloǁed 

foƌ the testiŶg of the oǀeƌďuƌdeŶ.   

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 

3.5.3 TPϮϴ 

AŶ eǆĐeedaŶĐe of the ďeŶzeŶe ““AC ǁas Ŷoted ǁithiŶ the soil saŵple fƌoŵ ϭ.ϱ-Ϯ.Ϭŵ 

ďgl ĐolleĐted fƌoŵ tƌial Pit TPϮϴ duƌiŶg pƌeǀious Phase Ϯ KDC site iŶǀestigatioŶ ;‘ef: 

KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ. The eǆĐeedaŶĐe ǁas eŶĐouŶteƌed ǁithiŶ a stƌatuŵ desĐƌiďed 

as a ƌed aŶd ďƌoǁŶ slightlǇ ĐlaǇeǇ saŶdǇ gƌaǀel ǁith ďƌiĐks, ĐeŵeŶt aŶd gǇpsuŵ.         

AŶ iŶitial ϮϱŵϮ aƌea ǁas eǆĐaǀated to aŶ aǀeƌage depth of ϯ.ϱŵ ďgl. The eǆĐaǀatioŶ 

ǁas pƌogƌessed fƌoŵ the easteƌŶ edge of the eǆistiŶg ƌoad toǁaƌds the BuildiŶg Ϯϭ 

footpƌiŶt, iŶ oƌdeƌ to aǀoid distuƌďiŶg poteŶtial uŶdeƌgƌouŶd dƌaiŶage pƌeseŶt ďeloǁ 

the ĐeŶtƌe of the ƌoad. 

Visual eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas still Ŷoted ǁheŶ ƌeaĐhiŶg the eǆteŶts of the 

ϮϱŵϮ eǆĐaǀatioŶ.  EǀideŶĐe of ĐoŶtaŵiŶatioŶ iŶĐluded: 

i) Multiple aŶd uŶeǀeŶ laǇeƌs of ďlaĐk fiŶe ŵateƌial ;possiďle ashͿ ŵiǆed ǁithiŶ 

the ŵade gƌouŶd fƌoŵ Ϭ.ϱŵďgl to appƌoǆiŵatelǇ ϭ.ϲŵ ďgl 
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ii) A ĐlaǇ pipe ;appƌoǆ. ϲ͛͛ diaŵeteƌͿ oƌieŶtated NW/“E at a depth ƌaŶgiŶg 

ďetǁeeŶ ϭ.ϱ-ϭ.ϲŵ ďgl aŶd ĐoŶtaiŶiŶg ƌesidues of a ďlaĐk sludge ǁith a 

hǇdƌoĐaƌďoŶ odouƌ 

EǆĐaǀatioŶ ǀalidatioŶ saŵples ǁeƌe theƌefoƌe aŶalǇsed foƌ TPH-CWG aŶd BTEX. 

A deĐoŵŵissioŶed seƌǀiĐe duĐt of a ƌeĐtaŶgulaƌ Đƌoss seĐtioŶ aŶd ĐoŶstƌuĐted fƌoŵ 

ƌeiŶfoƌĐed ĐoŶĐƌete, oƌieŶtated paƌallel to ͞“ide Ϯ͟ of the eǆĐaǀatioŶ ǁas disĐoǀeƌed. 

IŶ oƌdeƌ to assess the ĐoŶditioŶs of the soil ďeloǁ the ďase of the ĐoŶĐƌete duĐt, a 

Ŷuŵďeƌ of soil saŵples ǁeƌe ĐolleĐted just ďeloǁ the duĐt ďase. To this aiŵ, the ďase 

of duĐt ǁas ďƌokeŶ loĐallǇ to alloǁ foƌ the soil saŵple ĐolleĐtioŶ. 

DeǁateƌiŶg ǁas ƌeƋuiƌed ǁithiŶ the eǆĐaǀatioŶ. A Ŷuŵďeƌ of ǁateƌ saŵples ǁith 

saŵple ideŶtifiĐatioŶ ͞TPϮϴ-ϰϲ͟ ǁeƌe ĐolleĐted to assess the effeĐts of the puƌgiŶg 

aĐtiǀitǇ oŶ the ƌesidual ĐoŶĐeŶtƌatioŶ of ĐoŶtaŵiŶaŶts ǁithiŶ the ǁateƌ. Wateƌ 

ǀalidatioŶ saŵples ǁeƌe aŶalǇsed foƌ ““AC, ŶaŵelǇ PAHs, TPH-CWG aŶd BTEX. “aŵples 

ǁeƌe ideŶtified ǁith Pƌefiǆ ͞TPϮϴ-ϰϲ͟. 

EǆĐaǀatioŶ opeƌatioŶs ǁeƌe uŶdeƌtakeŶ usiŶg speĐial pƌeĐautioŶs desĐƌiďed ǁithiŶ 

seĐtioŶ ϯ.ϭ.Ϯ. 

At the tiŵe of ǁƌitiŶg the ďaĐkfilliŶg of the eǆĐaǀatioŶ usiŶg suitaďlǇ ǀalidated 

oǀeƌďuƌdeŶ ŵateƌial aŶd tǇpe ϭ iŵpoƌted ǀiƌgiŶ Ƌuaƌƌied iŶfill ǁas oŶgoiŶg, details of 

ǁhiĐh aƌe ǁithiŶ AppeŶdiǆ F. 

Fuƌtheƌ details ƌegaƌdiŶg this eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 

3.5.4 TPϯϬ 

The soils ǁithiŶ this loĐatioŶ did Ŷot eǆĐeed the Đƌiteƌia foƌ aŶ iŶhalatioŶ ƌisk. Hoǁeǀeƌ, 

ƌeŵedial aĐtioŶs ǁeƌe ŶeĐessaƌǇ to addƌess the shalloǁ gƌouŶdǁateƌ ĐoŶtaŵiŶatioŶ. 

This iŶǀolǀed uŶdeƌtakiŶg seǀeƌal ĐǇĐles of ǁateƌ puƌgiŶg.  

GiǀeŶ the pƌoǆiŵitǇ to the feŶĐe liŶe aŶd ƌailǁaǇ liŶe aŶd the oďstƌuĐtioŶs pƌeseŶt iŶ 

the pƌoǆiŵitǇ of this loĐatioŶ ;foƌ eǆaŵple, a ĐoŶĐƌete ďuŶdͿ, the eǆĐaǀatioŶ ǁas 

ƌestƌiĐted to a ϲŵ ďǇ ϭŵ aƌea. Fuƌtheƌ details ƌegaƌdiŶg this eǆĐaǀatioŶ aƌe iŶĐluded 

ǁithiŶ Taďle ϭ. 
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Wateƌ ǀalidatioŶ saŵples ǁeƌe aŶalǇsed foƌ ““AC, PAHs aŶd TPH-CWG. OǀeƌďuƌdeŶ 

soil saŵples fƌoŵ Ϭ-ϭ.Ϭŵďgl ǁeƌe also ĐolleĐted aŶd aŶalǇsed foƌ aŶ asďestos “ĐƌeeŶ 

aŶd ƋuaŶtifiĐatioŶ.                             

The eǆĐaǀatioŶ ǁithiŶ this loĐatioŶ ǁas uŶdeƌtakeŶ usiŶg all the pƌeĐautioŶaƌǇ 

ŵeasuƌes desĐƌiďed foƌ asďestos ĐoŶtaiŶiŶg eǆĐaǀatioŶs. The ŵateƌial aƌisiŶg fƌoŵ the 

eǆĐaǀatioŶ opeƌatioŶs ǁas stoĐkpiled iŶ a ĐoŶtƌolled ŵaŶŶeƌ aŶd theŶ used iŶ the 

ƌeǀeƌsed oƌdeƌ to ďaĐkfill the eǆĐaǀatioŶ. 

3.5.5 TPϯϯ/CPϰ 

BlaĐk ǀeƌǇ saŶdǇ ĐlaǇ fƌoŵ ϭŵ to ϭ.ϯϱŵ ďgl ǁith aŶ oƌgaŶiĐ odouƌ aŶd aŶ eǆĐeedaŶĐe 

of ChloƌoŵethaŶe ǁas ƌeĐoƌded duƌiŶg the pƌeǀious site Phase Ϯ KDC iŶǀestigatioŶs 

;‘ef: KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ at the TPϯϯ loĐatioŶ.  

“aŵples of soft ďlaĐk ĐlaǇ, iŶĐludiŶg fiŶe ash fƌoŵ ϭ.ϯϱŵ to ϭ.ϲŵ ďgl, ƌeĐoƌded aŶ 

eǆĐeedaŶĐe of ChloƌoŵethaŶe at TPCPϰ. 

GiǀeŶ the pƌoǆiŵitǇ of ďoth the tƌial pit loĐatioŶs, the tǁo eǆĐaǀatioŶs ďeĐaŵe joiŶed 

as oŶe eǆĐaǀatioŶ laďelled ͞ TPϯϯ/CPϰ .͟ UpoŶ ƌeŵoǀal of the ĐoŶtaŵiŶatioŶ, ǀalidatioŶ 

saŵples ǁeƌe aŶalǇsed foƌ VOCs to deteƌŵiŶe if theǇ passed the ƌeleǀaŶt ““AC 

;ĐhloƌoŵethaŶeͿ. 

OǀeƌďuƌdeŶ soil saŵples fƌoŵ Ϭ-ϭ.Ϭŵ ďgl ǁeƌe ĐolleĐted fƌoŵ the TPϯϯ aŶd TP CPϰ 

loĐatioŶs aŶd aŶalǇsed foƌ the full Hoƌshaŵ site aŶalǇsis suite. 

The eǆĐaǀatioŶ ǁas theŶ ďaĐkfilled usiŶg ǀalidated oǀeƌďuƌdeŶ soil ƌeĐoǀeƌed fƌoŵ 

aďoǀe the ĐoŶtaŵiŶated ŵateƌial stƌatuŵ. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 

3.5.6 TPϯϳ 

EǆĐeedaŶĐes of ϭ,Ϯ,ϰ TƌiŵethǇlďeŶzeŶe aŶd AliphatiĐ Cϴ-CϭϬ ǁeƌe Ŷoted ǁithiŶ the 

ďƌoǁŶ slightlǇ ĐlaǇeǇ, saŶdǇ gƌaǀel aŶd Đoďďles ǁith a hǇdƌoĐaƌďoŶ odouƌ fƌoŵ ϭ.ϱŵ-

Ϯ.ϱŵ ďgl duƌiŶg pƌeǀious Phase Ϯ KDC site iŶǀestigatioŶs at the TPϯϳ loĐatioŶ.  
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AŶ iŶitial ϱŵǆϱŵ aƌea ǁas eǆĐaǀated to a depth of ϯ.ϳŵ ďgl. GiǀeŶ the pƌoǆiŵitǇ to 

the feŶĐed ƌailǁaǇ liŶe, the eǆĐaǀatioŶ ǁas pƌogƌessed fƌoŵ the easteƌŶ edge of the 

eǆistiŶg ĐoŶĐƌete seƌǀiĐe duĐt toǁaƌds the site s͛ iŶteƌŶal peƌiŵeteƌ ƌoad. 

Visual eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas ŶotiĐed ǁheŶ ƌeaĐhiŶg the eǆteŶt of the ϮϱŵϮ 

eǆĐaǀatioŶ.  EǀideŶĐe of ĐoŶtaŵiŶatioŶ iŶĐluded a stƌoŶg hǇdƌoĐaƌďoŶ odouƌ ǁas 

Ŷoted ǁithiŶ the soil ďeloǁ a ĐoŶĐƌete duĐt ƌuŶŶiŶg fƌoŵ the feŶĐe liŶe toǁaƌds 

BuildiŶg ϯ. Noǀaƌtis ǁas iŶfoƌŵed of the fiŶdiŶgs aŶd iŶstƌuĐted KDC to pƌoĐeed ǁith 

the uŶĐoǀeƌiŶg aŶd ƌeŵoǀal of the ĐoŶĐƌete seƌǀiĐe duĐt.  The top of the duĐt ǁas 

deŵolished ǁith all pipes aŶd Đaďles pƌeseŶt disĐoŶŶeĐted aŶd ƌeŵoǀed. The ĐoŶĐƌete 

duĐt ǁas theŶ deŵolished to alloǁ the eǆĐaǀatioŶ to pƌogƌess.  

ValidatioŶ saŵples ǁeƌe aŶalǇsed foƌ the ƌeleǀaŶt ““AC, TPH CWG.  It should ďe Ŷoted 

that soils eǆĐeeded the Đƌiteƌia at TPϯϳ “ide ϮA.  These Đould Ŷot ďe eǆĐaǀated aŶd 

ƌeŵoǀed due to the pƌoǆiŵitǇ to the site ďouŶdaƌǇ/ƌailǁaǇ ƌeŶdeƌiŶg it uŶsafe to do 

so. 

The eǆĐaǀatioŶ ǁas ďaĐkfilled usiŶg ďoth the ǀalidated oǀeƌďuƌdeŶ aŶd the iŵpoƌted 

tǇpe ϭ ǀiƌgiŶ Ƌuaƌƌied ŵateƌial. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 

3.5.7 TPϰϬ 

The soils ǁithiŶ this loĐatioŶ did Ŷot eǆĐeed the Đƌiteƌia foƌ aŶ iŶhalatioŶ ƌisk. Hoǁeǀeƌ, 

ƌeŵedial aĐtioŶ ďǇ deǁateƌiŶg ǁas ŶeĐessaƌǇ to addƌess the ƌisk posed ďǇ shalloǁ 

gƌouŶdǁateƌ ĐoŶtaŵiŶatioŶ.  The ǁateƌ ǁithiŶ the eǆĐaǀatioŶ ǁas puƌged seǀeƌal 

tiŵes aŶd saŵpled aŶd aŶalǇsed foƌ PAHs, BTEX aŶd TPH CWG uŶtil the ““AC ǁeƌe 

passed. 

The eǆĐaǀatioŶ ǁas ďaĐkfilled usiŶg the soil aƌisiŶg fƌoŵ the eǆĐaǀatioŶ opeƌatioŶs. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 
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3.5.8 TPϰϲ 

The soil fƌoŵ this loĐatioŶ did Ŷot eǆĐeed the Đƌiteƌia foƌ aŶ iŶhalatioŶ ƌisk. Hoǁeǀeƌ, 

ƌeŵedial aĐtioŶ ďǇ deǁateƌiŶg ǁas ŶeĐessaƌǇ to addƌess the ƌisk posed ďǇ shalloǁ 

gƌouŶdǁateƌ ĐoŶtaŵiŶatioŶ.   

This eǆĐaǀatioŶ ǁas ŵeƌged iŶto the ǁideƌ TPϮϴ eǆĐaǀatioŶ.  Wateƌ ǁithiŶ the 

eǆĐaǀatioŶ ǁas puƌged seǀeƌal tiŵes aŶd the ƌe-Đhaƌged ǁateƌ saŵpled agaiŶst 

ǀalidatioŶ Đƌiteƌia. “aŵples ǁeƌe aŶalǇsed foƌ PAHs, BTEX aŶd TPH CWG aŶd Ŷaŵed 

TPϮϴ-ϰϲ. AŶ oǀeƌďuƌdeŶ saŵple ;Ϭ-Ϯ.ϮŵͿ ǁas also ĐolleĐted aŶd aŶalǇsed foƌ the full 

Hoƌshaŵ site aŶalǇsis suite to pƌoǀe its suitaďilitǇ foƌ ďaĐkfilliŶg.  

GiǀeŶ the pƌoǆiŵitǇ to TPϮϴ, ǁheƌe asďestos ǁas kŶoǁŶ to ďe pƌeseŶt, the eǆĐaǀatioŶ 

opeƌatioŶs ǁithiŶ this loĐatioŶ ǁeƌe uŶdeƌtakeŶ usiŶg all the pƌeĐautioŶaƌǇ ŵeasuƌes 

foƌ asďestos ĐoŶtaiŶiŶg eǆĐaǀatioŶs desĐƌiďed iŶ seĐtioŶ ϯ.ϭ.Ϯ. 

At the tiŵe of ǁƌitiŶg ďaĐkfilliŶg ǁas ďeiŶg uŶdeƌtakeŶ as desĐƌiďed iŶ “eĐtioŶ ϯ.ϱ.ϯ 

foƌ TPϮϴ. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 

3.5.9 Forŵer Diesel TaŶk Area 

Foƌŵeƌ Diesel TaŶk Aƌea “ide Ϯ ǀalidatioŶ saŵple eǆĐeeded the AliphatiĐ CϭϬ-ϭϮ aŶd 

AƌoŵatiĐ CϭϮ-ϭϲ Đƌiteƌia folloǁiŶg the oƌigiŶal ͞gƌoss eǆĐaǀatioŶ͟ dƌiǀeŶ 

ĐoŶtaŵiŶatioŶ dig.  

“ide Ϯ ǁas iŶitiallǇ eǆteŶded lateƌallǇ ďǇ ϯŵ to the ǁest, ĐoŶtiŶuiŶg at a depth of ϭ.ϱŵ. 

Hoǁeǀeƌ, ǀisual aŶd olfaĐtoƌǇ eǀideŶĐe of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶatioŶ ǁas still Ŷoted. 

The dig ǁas theŶ eǆteŶded ǁest lateƌallǇ ďǇ Ϯŵ aŶd to the Ŷoƌth ďǇ ϯŵ to ƌeŵoǀe 

fuƌtheƌ ǀisual aŶd olfaĐtoƌǇ eǀideŶĐe of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶatioŶ. 

ValidatioŶ saŵples, aŶalǇsed foƌ TPH CWG, fƌoŵ the ŶeǁlǇ eǆposed eǆĐaǀatioŶ sides 

aŶd ďase ǁeƌe ĐolleĐted upoŶ ƌeŵoǀal of the ĐoŶtaŵiŶated ŵateƌials ;ϰ saŵples iŶ 

totalͿ.  All ǀalidatioŶ saŵples passed the site Đƌiteƌia. 
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The eǆĐaǀatioŶ ǁas ďaĐkfilled usiŶg the Đƌushed ŵateƌial aǀailaďle oŶ site uŶdeƌ aŶ 

EŶǀiƌoŶŵeŶt AgeŶĐǇ Uϭ EǆeŵptioŶ.  

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 

3.5.10 BuildiŶg ϰϮ 

“ide ϭ, Ϯ aŶd ϯ ǀalidatioŶ saŵples fƌoŵ the oƌigiŶal eǆĐaǀatioŶ eǆĐeeded a Ŷuŵďeƌ of 

AliphatiĐ/AƌoŵatiĐ TPH Đƌiteƌia.         

The three sides were initially extended 3m to the west, north and south. However 

olfactory evidence of hydrocarbon contamination was still present along Side 1 and 

Side 2. As a result, the excavation was laterally extended a further 10m to the east, 

34.5m to the north and 6m to the south until no visual or olfactory contamination was 

evident. 

As paƌt of the ƌeŵedial ǁoƌks, ƌeduŶdaŶt pipeliŶes eŶĐouŶteƌed ǁeƌe also ƌeŵoǀed to 

alloǁ the eǆĐaǀatioŶ of the ĐoŶtaŵiŶated soils aŶd pipe ďeddiŶg aƌouŶd theŵ. 

ValidatioŶ saŵples ǁeƌe aŶalǇsed foƌ TPH CWG.  . 

The eǆĐaǀatioŶ ǁas ďaĐkfilled usiŶg the Đƌushed aggƌegate ŵateƌial aǀailaďle oŶ site 

uŶdeƌ aŶ EŶǀiƌoŶŵeŶt AgeŶĐǇ Uϭ EǆeŵptioŶ. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle ϭ. 

3.6 UŶdergrouŶd SerǀiĐes IŶǀestigatioŶ  

The oďjeĐtiǀe of the uŶdeƌgƌouŶd seƌǀiĐe iŶǀestigatioŶ tƌial pittiŶg eǆeƌĐise ǁas to ideŶtifǇ 

gƌoss ĐoŶtaŵiŶatioŶ aloŶg the ŵaiŶ ƌeduŶdaŶt uŶdeƌgƌouŶd seƌǀiĐe liŶes, ĐoŶfiƌŵed ďǇ 

aŶalǇtiĐal testiŶg Đoŵpaƌed agaiŶst the ““ACs. The uŶdeƌgƌouŶd seƌǀiĐe liŶes taƌgeted ǁeƌe 

the ƌeduŶdaŶt suƌfaĐe ǁateƌ dƌaiŶs, foul dƌaiŶs aŶd seƌǀiĐe Đulǀeƌts / tƌeŶĐhes.  

A total of ϲϮŶo. tƌial pits ǁeƌe eǆĐaǀated oŶ site aŶd the loĐatioŶ of these tƌial pits is iŶĐluded 

as Figuƌe ϭ. These tƌial pits ǁeƌe ideŶtified ǁith the pƌefiǆ U“ aŶd the logs aƌe iŶĐluded iŶ 

AppeŶdiǆ G. 
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The tƌial pits ǁeƌe eǆĐaǀated peƌpeŶdiĐulaƌ to the taƌgeted ƌeduŶdaŶt uŶdeƌgƌouŶd seƌǀiĐes, 

usiŶg a ϮϮt toŶŶe eǆĐaǀatoƌ.  Pits ǁeƌe eǆĐaǀated to the ďase of the taƌgeted pipe oƌ a ŵaǆiŵuŵ 

depth of Ϯŵ oƌ to ďedƌoĐk, ǁhateǀeƌ ǁas the shalloǁeƌ. 

EaĐh tƌial pit ǁas logged ďǇ a site sĐieŶtist aŶd soil saŵples ǁeƌe ĐolleĐted fƌoŵ the ďase of 

the taƌgeted pipeliŶe ďeddiŶg ŵateƌial ;ǁheƌe eŶĐouŶteƌedͿ oƌ eǆĐaǀatioŶ aŶd the side of the 

eǆĐaǀatioŶ.  Wateƌ saŵples ǁeƌe also ĐolleĐted fƌoŵ the eǆĐaǀatioŶ, ǁheƌe eǀideŶĐe of ǀisual 

aŶd olfaĐtoƌǇ ĐoŶtaŵiŶatioŶ ǁas ŶotiĐed. 

“oils saŵples foƌ laďoƌatoƌǇ testiŶg ǁeƌe ĐolleĐted iŶ aĐĐoƌdaŶĐe ǁith B“ϱϵϯϬ: ͞The Code of 

PƌaĐtiĐe foƌ “ite IŶǀestigatioŶs͟ aŶd B“ϭϬϭϳϱ: ͞ IŶǀestigatioŶ of PoteŶtiallǇ CoŶtaŵiŶated “ites .͟  

“oil saŵples ǁeƌe tested iŶ field usiŶg a Photo IoŶisatioŶ DeteĐtoƌ, iŶ oƌdeƌ to haǀe aŶ 

iŶdiĐatioŶ of the poteŶtial VOCs ĐoŶteŶt. 

“oil aŶd ǁateƌ saŵples ǁeƌe ĐolleĐted usiŶg appƌopƌiate saŵpliŶg ĐoŶtaiŶeƌs. These ǁeƌe 

laďelled aŶd theŶ tƌaŶsfeƌƌed iŶto Đool ďoǆes, ƌeliŶƋuished to aŶ appƌoǀed laďoƌatoƌǇ Đouƌieƌ 

aŶd tƌaŶspoƌted to aŶ appƌoǀed laďoƌatoƌǇ.  

3.7 Further Trial Pits 

A fuƌtheƌ ϭϮ tƌial pits ;TP ϰϵ to TP ϲϬͿ ǁeƌe ƌeƋuested ďǇ Noǀaƌtis to iŶǀestigate the soil 

ĐoŶditioŶs aloŶg the feŶĐe liŶe ƌuŶŶiŶg south to east, paƌallel to the ƌailǁaǇ liŶe. As ƌeƋuested 

ďǇ Noǀaƌtis, siǆ out of ϭϮ tƌial pits ǁeƌe stƌategiĐallǇ loĐated oŶ the eŵďaŶkŵeŶt, to Đoǀeƌ aŶ 

aƌea fƌoŵ the staƌt to the eŶd of the ͚foƌŵeƌ filliŶg poiŶts͛ loĐated adjaĐeŶt to the ƌailǁaǇ liŶe. 

The ƌeŵaiŶiŶg siǆ tƌial pits ǁeƌe loĐated at the foot of the eŵďaŶkŵeŶt to ƌepƌeseŶt the aƌeas 

ďetǁeeŶ the oŶes situated oŶ the eŵďaŶkŵeŶt.  “oil saŵples ǁeƌe aŶalǇsed foƌ the full 

Hoƌshaŵ suite. 

AŶ additioŶal ϭϰ tƌial pits ;TPϲϭ to TPϳϰͿ ǁeƌe Đoŵpleted to pƌoǀide fuƌtheƌ data ƌegaƌdiŶg soil 

ĐoŶditioŶs ǁithiŶ BuildiŶg ϭϱ footpƌiŶt aŶd the aƌea loĐated Ŷoƌth east of ďuildiŶg ϯ.  “oil 

saŵples ǁeƌe aŶalǇsed foƌ the full Hoƌshaŵ suite. 

 

 



 

 

                    NOVARTIS File: 161130 15606-REP-002.docx 

                    NOVARTIS PHARMACEUTICAL, WIMBLEHURST ROAD, HORSHAM, SUSSEX Date: 29-Nov-16 

                     LAND QUALITY INTERIM REPORT  20 Version: v2d1 

The tƌial pits ǁeƌe eǆĐaǀated usiŶg a ϮϮt toŶŶe eǆĐaǀatoƌ aŶd logged ďǇ a site sĐieŶtist. “oil 

saŵples ǁeƌe ĐolleĐted fƌoŵ the tƌial pits aƌisiŶg s͛.  “oils saŵples foƌ laďoƌatoƌǇ testiŶg ǁeƌe 

ĐolleĐted iŶ aĐĐoƌdaŶĐe ǁith B“ϱϵϯϬ: ͞The Code of PƌaĐtiĐe foƌ “ite IŶǀestigatioŶs͟ aŶd 

B“ϭϬϭϳϱ: ͞IŶǀestigatioŶ of PoteŶtiallǇ CoŶtaŵiŶated “ites .͟  “oil saŵples ǁeƌe tested iŶ field 

usiŶg a Photo IoŶisatioŶ DeteĐtoƌ, iŶ oƌdeƌ to haǀe aŶ iŶdiĐatioŶ of the poteŶtial VOCs ĐoŶteŶt. 

UpoŶ ĐoŵpletioŶ of the tƌial pit, the eǆĐaǀatioŶs ǁeƌe ďaĐkfilled iŶ a ĐoŶtƌolled ŵaŶŶeƌ aŶd 

the ŵateƌial plaĐed iŶ ƌeǀeƌse oƌdeƌ to that of the eǆĐaǀatioŶ.  Afteƌ plaĐiŶg appƌoǆiŵatelǇ 

Ϭ.ϱŵ of ŵateƌial, the ďaĐkfilled ŵateƌial ǁas ĐoŵpaĐted usiŶg the eǆĐaǀatoƌ s͛ ďuĐket ďefoƌe 

ĐoŶtiŶuiŶg. This opeƌatioŶ ǁas ƌepeated uŶtil the eǆĐaǀatioŶ ǁas ĐoŵpletelǇ ďaĐkfilled. 

Due to the suspeĐted pƌeseŶĐe of liǀe seƌǀiĐes, tƌial pit TPϲϭ ǁas haŶd dug aŶd ďaĐkfilled ďǇ 

haŶd. 

Wateƌ saŵples ǁeƌe also ĐolleĐted fƌoŵ the eǆĐaǀatioŶs, ǁheƌe eǀideŶĐe of ǀisual aŶd 

olfaĐtoƌǇ ĐoŶtaŵiŶatioŶ ǁas ŶotiĐed. 

“oil aŶd ǁateƌ saŵples ǁeƌe ĐolleĐted usiŶg appƌopƌiate saŵpliŶg ĐoŶtaiŶeƌs. These ǁeƌe 

laďelled aŶd theŶ tƌaŶsfeƌƌed iŶto Đool ďoǆes, ǁhiĐh ǁeƌe ƌeliŶƋuished to the appƌoǀed 

laďoƌatoƌǇ Đouƌieƌ aŶd tƌaŶspoƌted to the appƌoǀed laďoƌatoƌǇ, foƌ aŶalǇsis of the full Hoƌshaŵ 

suite.   

3.8 AdditioŶal SaŵpliŶg 

“halloǁ tƌial pits to a depth of ϭ.Ϭŵ ďgl ǁeƌe eǆĐaǀated at loĐatioŶs TPϭϴ, Ϯϰ, Ϯϵ, ϯϵ aŶd ϰϮ, iŶ 

oƌdeƌ to alloǁ foƌ the ĐolleĐtioŶ of saŵples fƌoŵ Ϭ-ϭ.Ϭŵ ďgl to deteƌŵiŶe ƌisks to huŵaŶ 

health. EaĐh saŵple ǁas aŶalǇsed foƌ the full Hoƌshaŵ suite of aŶalǇsis aŶd the ƌesults 

iŶĐoƌpoƌated iŶto the updated site ƌisk assessŵeŶt.  AppeŶdiǆ G ĐoŶtaiŶs the logs. 

3.9 GrouŶdǁater SaŵpliŶg ;RϯͿ 

AŶ additioŶal ƌouŶd of gƌouŶdǁateƌ saŵpliŶg ǁas Đaƌƌied out oŶ ϭϮth JulǇ ϮϬϭϲ.  ‘esults aƌe 

iŶĐluded iŶ AppeŶdiǆ H. 
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4. HUMAN HEALTH GENERIC QUANTITATIVE RISK ASSESSMENT 

4.1 BaĐkgrouŶd 

The fiŶdiŶgs fƌoŵ the GQ‘A iŶ the Phase Ϯ ƌepoƌt ;‘ef: KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ ĐoŶĐluded that 

theƌe ǁas a sigŶifiĐaŶt possiďilitǇ of haƌŵ fƌoŵ a ƌaŶge of ŵetals aŶd PAHs aĐƌoss the site, aŶd 

ŵoƌe ǀolatile ĐoŶtaŵiŶaŶts, e.g. TPH aliphatiĐs aŶd aƌoŵatiĐs, aŶd BTEX at isolated loĐatioŶs.  

AdditioŶallǇ, a ƌeƋuiƌeŵeŶt to ĐaƌƌǇ out ŵoƌe Ŷeaƌ suƌfaĐe saŵpliŶg ;Ϭ – ϭŵ ďglͿ ǁas 

highlighted. 

This assessŵeŶt ďuilds oŶ the Phase Ϯ JuŶe ϮϬϭϲ site iŶǀestigatioŶ, ǁith the additioŶ of Ŷeǁ 

eǆploƌatoƌǇ hole data, ǀalidatioŶ ƌesults fƌoŵ ƌeŵedial eǆteŶts aŶd Ŷeaƌ suƌfaĐe soil saŵples. 

4.2 SuŵŵarǇ of ApproaĐh 

The ƌisk assessŵeŶt pƌoĐeduƌe is detailed fuƌtheƌ iŶ AppeŶdiǆ I.  

GeŶeƌiĐ AssessŵeŶt Cƌiteƌia ;GACͿ haǀe ďeeŶ deǀeloped usiŶg the CoŶtaŵiŶated LaŶd 

Eǆposuƌe AssessŵeŶt ;CLEAͿ paĐkage ;ǀϭ.Ϭϳϭ, ϮϬϭϱͿ to assess the ƌisk to huŵaŶ health fƌoŵ 

soil ĐoŶĐeŶtƌatioŶs.  GAC haǀe oŶlǇ ďeeŶ deƌiǀed foƌ those ĐoŶtaŵiŶaŶts deteĐted aďoǀe the 

laďoƌatoƌǇ ŵethod deteĐtioŶ liŵits.  Wheƌe ĐoŶtaŵiŶaŶts haǀe Ŷot ďeeŶ deteĐted, it has ďeeŶ 

assuŵed that theƌe is Ŷo assoĐiated ƌisk to huŵaŶ health foƌ the puƌpose of this assessŵeŶt.     

KDC uŶdeƌstaŶds that the deǀelopŵeŶt pƌoposed foƌ the site is likelǇ to Đoŵpƌise a ŵiǆtuƌe of 

ƌesideŶtial aŶd ĐoŵŵeƌĐial deǀelopŵeŶts. 

IŶ oƌdeƌ to take iŶto aĐĐouŶt the ǀaƌious pƌoposed laŶd uses, tǁo laŶd uses haǀe ďeeŶ 

ĐoŶsideƌed.  These aƌe as folloǁs: 

 ‘esideŶtial ǁith plaŶt uptake - to pƌoǀide aŶ iŶitial assessŵeŶt of futuƌe ƌisks to site 

useƌs should aŶ aƌea of the site ďe ƌedeǀeloped iŶto ƌesideŶtial pƌopeƌties ǁith 

gaƌdeŶs 

 CoŵŵeƌĐial eŶd use - to pƌoǀide aŶ iŶitial assessŵeŶt of ƌisks to futuƌe site useƌs 

The tǁo ŵodels ǁeƌe deǀeloped iŶ ďasiĐ ŵode iŶ CLEA.  
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The folloǁiŶg poteŶtial eǆposuƌe pathǁaǇs haǀe ďeeŶ ĐoŶsideƌed duƌiŶg the assessŵeŶt foƌ 

ďoth laŶd uses: 

• Deƌŵal ĐoŶtaĐt ǁith soil 

• IŶgestioŶ of soil 

• Dust iŶhalatioŶ ;iŶdooƌ aŶd outdooƌͿ 

• Vapouƌ iŶhalatioŶ fƌoŵ soil ;iŶdooƌ aŶd outdooƌͿ 

• Vapouƌ iŶhalatioŶ fƌoŵ gƌouŶdǁateƌ ;iŶdooƌ aŶd outdooƌͿ 

 CoŶsuŵptioŶ of hoŵe-gƌoǁŶ pƌoduĐe ;ƌesideŶtial oŶlǇͿ 

 IŶgestioŶ of soil attaĐhed to ǀegetaďles ;ƌesideŶtial oŶlǇͿ 

The Đƌiteƌia haǀe ďeeŶ deƌiǀed ǁith the folloǁiŶg assuŵptioŶs: 

  A Ŷuŵďeƌ of soil saŵples ǁeƌe aŶalǇsed foƌ oƌgaŶiĐ ŵatteƌ.  A soil oƌgaŶiĐ ŵatteƌ 

;“OMͿ ǀalue of Ϭ.ϰϴ% aŶd a pH of ϳ.ϴϲ ǁas used ǁithiŶ the ŵodel.  These ƌepƌeseŶt 

the geoŵetƌiĐ ŵeaŶ ǀalues fƌoŵ of ϭϬϵ ;“OMͿ aŶd ϭϭϬ ;pHͿ saŵples ĐolleĐted duƌiŶg 

the ϮϬϭϲ iŶǀestigatioŶs, fƌoŵ the ŵade gƌouŶd deposits.  Note the “OM ǀalue fƌoŵ 

TPϯϯ ;ϭ-ϭ.ϯŵ ďglͿ ǁas eǆĐluded, as this ǁas deteƌŵiŶed to ďe aŶ outlieƌ to the data 

set 

 A pƌedoŵiŶaŶt soil tǇpe of saŶd has ďeeŶ ĐoŶseƌǀatiǀelǇ seleĐted ǁithiŶ the ŵodel to 

ďe ƌepƌeseŶtatiǀe of site ĐoŶditioŶs, as peƌ the logs 

The CLEA ŵodel iŶput paƌaŵeteƌ aŶd output sheets aƌe pƌeseŶted iŶ AppeŶdiǆ J.  

4.3 AssessŵeŶt Criteria 

4.3.1 BaĐkgrouŶd 

The folloǁiŶg GeŶeƌiĐ QuaŶtitatiǀe ‘isk AssessŵeŶt ;GQ‘AͿ uses the ĐheŵiĐal data 

ĐolleĐted fƌoŵ the gƌouŶd iŶǀestigatioŶs to assess the ƌisk to futuƌe site useƌs fƌoŵ soil 

ĐoŶtaŵiŶatioŶ.  



 

 

                    NOVARTIS File: 161130 15606-REP-002.docx 

                    NOVARTIS PHARMACEUTICAL, WIMBLEHURST ROAD, HORSHAM, SUSSEX Date: 29-Nov-16 

                     LAND QUALITY INTERIM REPORT  23 Version: v2d1 

4.3.2 DeǀelopŵeŶt of GeŶeral AssessŵeŶt Criteria 

A suŵŵaƌǇ of the GACs deǀeloped foƌ ďoth a ĐoŵŵeƌĐial laŶd use aŶd a ƌesideŶtial 

ǁithout plaŶt uptake laŶd use aƌe pƌeseŶted iŶ Taďle Ϯ. 

Taďle Ϯ: SuŵŵarǇ of GeŶeriĐ AssessŵeŶt Criteria 

Contaminant Detected in Soils 
GAC (mg/kg) 

Source 
Residential Commercial 

Arsenic 32.4 635 CLEA V1.071 

Barium 1,330 22,100 CLEA V1.071 

Beryllium 51 3,970 CLEA V1.071 

Boron 291 192,000 CLEA V1.071 

Cadmium 5.17 230 CLEA V1.071 

Chromium (III) 627 8,840 CLEA V1.071 

Copper 2,330 71,700 CLEA V1.071 

Lead 191* 2,320* CLEA V1.071 

Mercury (Inorganic) 169 3,640 CLEA V1.071 

Nickel 121 1,670 CLEA V1.071 

Selenium 350 13,000 CLEA V1.071 

Vanadium 283 5,140 CLEA V1.071 

Zinc 3,750 665,000 CLEA V1.071 

Cyanide(Total) 15.9 17,100 CLEA V1.071 

TPH (C5-C6 aliphatic) 1.29 389** CLEA V1.071 

TPH (C6-C8 aliphatic) 2.25 766** CLEA V1.071 

TPH (C8-C10 aliphatic) 0.459 173** CLEA V1.071 

TPH (C10-C12 aliphatic) 214 830** CLEA V1.071 

TPH (C12-C16 aliphatic) 2,935 6,772 CLEA V1.071 

TPH (C16-C21 aliphatic) 88,400 1,910,000 CLEA V1.071 

TPH (C21-C35 aliphatic) 88,400 1,910,000 CLEA V1.071 

TPH (C7-C8 aromatic) 12.4 5,067 CLEA V1.071 

TPH (C8-C10 aromatic) 0.765 305 CLEA V1.071 
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Contaminant Detected in Soils 
GAC (mg/kg) 

Source 
Residential Commercial 

TPH (C10-C12 aromatic) 4.03 1,620** CLEA V1.071 

TPH (C12-C16 aromatic) 36.6 15,353 CLEA V1.071 

TPH (C16-C21 aromatic) 132 28,600 CLEA V1.071 

TPH (C21-C35 aromatic) 656 28,600 CLEA V1.071 

Benzene 0.034 31.4 CLEA V1.071 

Toluene 50.3 54,968 CLEA V1.071 

Ethylbenzene 21.8 14,228.6 CLEA V1.071 

Xylene-O 11.4 5,820* CLEA V1.071 

Xylene-M 10.7 5,367 CLEA V1.071 

Xylene-P 10.3 5,210* CLEA V1.071 

Acenaphthene 105 109,143 CLEA V1.071 

Acenaphthylene 80.2 109,165 CLEA V1.071 

Anthracene 1,140 520,000 CLEA V1.071 

Benzo(a)Anthracene 2.12 87.1 CLEA V1.071 

Benzo(a)Pyrene 0.678 13.9 CLEA V1.071 

Benzo(g,h,i)Perylene 40.9 649 CLEA V1.071 

Chrysene 4.17 134 CLEA V1.071 

Dibenzo(ah)Anthracene 0.994 32.9 CLEA V1.071 

Fluoranthene 143 22,600 CLEA V1.071 

Fluorene 79.3 72,765 CLEA V1.071 

Indeno(1,2,3-cd)Pyrene 2.44 59.0 CLEA V1.071 

Naphthalene 0.344 164** CLEA V1.071 

Phenanthrene 46.3 21,800 CLEA V1.071 

Pyrene 309 54,200 CLEA V1.071 

Chloromethane 0.0034 1.58 CLEA V1.071 

2-Methylnaphthalene 6.68 7,290 CLEA V1.071 

Benzo(b)Fluoranthene 4.4 98.5 CLEA V1.071 
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Contaminant Detected in Soils 
GAC (mg/kg) 

Source 
Residential Commercial 

Styrene 3.18 2,930** CLEA V1.071 

Isopropylbenzene 2.34 1,082 CLEA V1.071 

Propylbenzene 7.56 3,198** CLEA V1.071 

1,2,4 Trimethylbenzene 0.075 32.4 CLEA V1.071 

Bis(2-ethylexyl)phthalate 143 85,100 CLEA V1.071 

1,2-Dichloroethane 0.724 350 CLEA V1.071 

Benzo(k)Fluoranthene 7.01 139 CLEA V1.071 

Chlorobenzene 0.0746 52.6 CLEA V1.071 

1,3-Dichlorobenzene 0.0624 25.5 CLEA V1.071 

1,4-Dichlorobenzene 7.57 3,610 CLEA V1.071 

1,2-Dichlorobenzene 3.43 1720 CLEA V1.071 

4-Methylphenol 42.4 165,000** CLEA V1.071 

Notes: 

* Based on C4SL (child) and C4SL (adult) for residential and commercial end uses 

respectively. 

** The GAC calculated by the CLEA software exceeded the soil saturation limit for 

this ĐheŵiĐal.  The ͞effeĐtiǀe GAC͟ foƌ this ĐoŵpouŶd has ďeeŶ ĐalĐulated usiŶg the 
approach described in the CLEA software (v1.07) handbook. Calculations are 

presented in Appendix J. 

 

The additiǀe ƌisk fƌoŵ hǇdƌoĐaƌďoŶs has ďeeŶ ĐoŶsideƌed usiŶg the appƌoaĐh outliŶed 

ǁithiŶ the EŶǀiƌoŶŵeŶt AgeŶĐǇ ;ϮϬϬϱͿ, The UK AppƌoaĐh foƌ EǀaluatiŶg HuŵaŶ Health 

‘isks fƌoŵ Petƌoleuŵ HǇdƌoĐaƌďoŶs iŶ “oils.  The additiǀe ƌisk fƌoŵ the TPH fƌaĐtioŶs 

is ĐalĐulated ďǇ deteƌŵiŶiŶg a hazaƌd ƋuotieŶt ;HQͿ foƌ eaĐh TPH fƌaĐtioŶ peƌ saŵple 

as folloǁs: 

  HQ_Fi = C_Fi / GAC_Fi 

Wheƌe: 

HQ_Fi: Hazaƌd ƋuotieŶt foƌ TPH fƌaĐtioŶ i 

C_Fi: CoŶĐeŶtƌatioŶ iŶ that saŵple foƌ TPH fƌaĐtioŶ i 
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GAC_Fi: LQM CIEH GAC foƌ TPH fƌaĐtioŶ i 

The HQs ĐalĐulated foƌ eaĐh fƌaĐtioŶ aƌe suŵŵed to Đƌeate a hazaƌd iŶdeǆ ;HIͿ peƌ 

saŵple.  Wheƌe the HI eǆĐeeds uŶitǇ this ĐaŶ iŶdiĐate a poteŶtial ƌisk to huŵaŶ health.  

The ĐalĐulatioŶs foƌ the TPH additiǀe ƌisk ǁithiŶ soils aƌe iŶĐluded ǁithiŶ AppeŶdiǆ K. 

4.4 Risk PathǁaǇs 

Wheƌe the laďoƌatoƌǇ aŶalǇsis data iŶdiĐate that ĐoŶĐeŶtƌatioŶs aƌe Đoƌƌelated ǁith depth theŶ 

the ƌisk assessŵeŶt has ďeeŶ ĐoŶsideƌed ǁith ƌespeĐt to thƌee depth ƌaŶges; Ϭ – Ϭ.Ϯŵ, Ϭ.Ϯ – 

ϭŵ aŶd >ϭŵ.  The eǆposuƌe pathǁaǇs ĐoŶsideƌed foƌ eaĐh depth aƌe: 

 Ϭ – Ϭ.Ϯŵ: DiƌeĐt ĐoŶtaĐt ǁith ĐoŶtaŵiŶated soils; iŶhalatioŶ/iŶgestioŶ of dust 

geŶeƌated fƌoŵ ĐoŶtaŵiŶated soils; iŶhalatioŶ of ǀapouƌs fƌoŵ ĐoŶtaŵiŶated soils; 

iŶgestioŶ of ĐoŶtaŵiŶated soils; uptake ďǇ shƌuďs aŶd tƌees; aŶd iŶtake aƌisiŶg fƌoŵ 

ĐoŶstƌuĐtioŶ/ŵaiŶteŶaŶĐe of ďuildiŶgs aŶd seƌǀiĐes at shalloǁ leǀels 

 Ϭ.Ϯ – ϭŵ: DiƌeĐt ĐoŶtaĐt ǁith soils at this depth has ďeeŶ ĐoŶsideƌed; hoǁeǀeƌ, as 

diƌeĐt ĐoŶtaĐt ǁith soils at depths >Ϭ.ϱŵ ďgl is Ŷot ŶoƌŵallǇ ĐoŶsideƌed eǆĐept foƌ 

spoƌadiĐ eǆposuƌe, this appƌoaĐh is ĐoŶsideƌed to ďe ŵoƌe ĐoŶseƌǀatiǀe.  “poƌadiĐ 

eǆposuƌe iŶĐludes aĐtiǀities suĐh as iŶtake ǀia iŶgestioŶ/iŶhalatioŶ/deƌŵal ĐoŶtaĐt 

aƌisiŶg fƌoŵ ͞aďŶoƌŵal͟ ;oƌ uŶpƌediĐtedͿ eǆĐaǀatioŶ ;e.g. ĐhildƌeŶ diggiŶg deŶsͿ, oƌ 

otheƌ puƌposes suĐh as sǁiŵŵiŶg pools, poŶds oƌ house eǆteŶsioŶs.   

Otheƌ pathǁaǇs ĐoŶsideƌed fƌoŵ soils at this depth ƌaŶge aƌe; iŶhalatioŶ of ǀapouƌ 

fƌoŵ ĐoŶtaŵiŶated soils, uptake ďǇ deep ƌootiŶg shƌuďs aŶd tƌees, iŶtake ďǇ, oƌ aƌisiŶg 

fƌoŵ, the aĐtiǀities of ďuƌƌoǁiŶg aŶiŵals, iŶtake aƌisiŶg fƌoŵ ĐoŶstƌuĐtioŶ / 

ŵaiŶteŶaŶĐe of ďuildiŶgs aŶd seƌǀiĐes, e.g.: 

o FouŶdatioŶs ;usuallǇ ǁithiŶ Ϯŵ of fiŶal foƌŵatioŶ leǀelͿ 

o Wateƌ supplǇ pipes, teleĐoŵŵuŶiĐatioŶs, gas aŶd poǁeƌ ;Ϭ.ϱ – ϭŵ of fiŶal 

foƌŵatioŶ leǀelͿ 

o “eǁeƌs ;fƌoŵ Ϭ.ϱ - >ϭŵ of fiŶal foƌŵatioŶ leǀelͿ 

 >ϭŵ: IŶhalatioŶ of ǀapouƌs fƌoŵ ĐoŶtaŵiŶated soils 
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4.5 ResideŶtial EŶd Use  

4.5.1 Results 

Taďle ϯ ďeloǁ shoǁs the eǆĐeedaŶĐes of the ƌesideŶtial ǁith plaŶt uptake GAC.   

It should ďe Ŷoted that iŶoƌgaŶiĐs oƌ heaǀǇ eŶd hǇdƌoĐaƌďoŶs at depths gƌeateƌ thaŶ 

ϭŵ aƌe Ŷot iŶĐluded iŶ this taďle.   

AdditioŶallǇ, the ƌisk fƌoŵ deƌŵal aŶd oƌal additiǀe TPH eǆĐeedaŶĐes aƌe oŶlǇ listed foƌ 

soils at depths ďetǁeeŶ Ϭ – ϭŵ ďgl. 

Taďle ϯ: EǆĐeedaŶĐes of the ResideŶtial ǁith PlaŶt Uptake GAC 

Location Depth (m) Contaminants of Concern 

Side 1H 1.3-1.5 Additive TPH -inhalation 

Side 2G 0.3-1.5 Additive TPH - oral 

Side I1 0.3-1.5 Additive TPH – oral 

TP16 overburden 0-0.3 Additive TPH - inhalation 

TP29 0.30-0.80 Benzo(a)anthracene 

TP29 0.30-0.80 Benzo(a)pyrene 

TP29 0.30-0.80 Aro16-EC21 

TP3 0-1 Additive TPH - inhalation 

TP3 Side 3 0.9-1.4 

Additive TPH – oral and 

inhalation 

TP 3 CONC Base Material 1.8m Additive TPH - inhalation 

TP37 Side 2A 2.60* Ali C6-C8 

TP37 Side 2A 2.60* Ali C8-C10 

TP37 Side 2A 2.60* Ali C10-C12 

TP37 Side 4B 2.5-2.8 Additive TPH - inhalation 

TP39 0.30-0.60 Benzo(a)pyrene 

TP3B 17 Add 1.5 Additive TPH – inhalation 

TP42 0.25-0.80 Benzo(a)anthracene 

TP42 0.25-0.80 Benzo(a)pyrene 

TP46 0-2.2 Additive TPH - oral 

TP47 0.30-0.80 Benzo(a)pyrene 

TP49 0.40-0.70 Lead 
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Location Depth (m) Contaminants of Concern 

TP52 0-0.4;0.9-1.2 Additive TPH - inhalation 

TP54 0.15-0.70 Benzo(a)pyrene 

TP58 0.50-0.80 Lead 

TP58 0.5-0.8 Additive TPH - oral 

TP67 1.2-1.6 Additive TPH - inhalation 

TPE1 0.40-0.80 Arsenic 

TPE1 0.40-0.80 Copper 

TPE1 0.40-0.80 Lead 

TPI1 0.4-1 Additive TPH - inhalation 

TP-I2 0.50 Benzo(a)anthracene 

TP-I2 0.50 Benzo(a)pyrene 

TP-I2 0.50 Indeno(123cd)pyrene 

TP-I2 0.50 Benzo(b)fluoranthene 

US16 PIPE BASE 1.60-1.80 Ali C8-C10 

US07 Side 1.20-1.60 Ali C10-C12 

US07 Side 1.20-1.60 Additive TPH - inhalation 

US18 BASE 2 Additive TPH - inhalation 

US18 BASE 2 Ali C8-C10 

US18 SIDE TANK 1.1-1.6 Ali C8-C10 

US18 SIDE TANK 1.1-1.6 Ali C10-C12 

US18 SIDE TANK 1.1-1.6 Additive TPH - inhalation 

US18 TANK BASE 2.1 Ali C6-C8 

US18 TANK BASE 2.1 Ali C8-C10 

US18 TANK BASE 2.1 Ali C10-C12 

US29 BASE 1 1.2 AroEC12-EC16 

US33 BASE 1.1-1.6 Ali C10-C12 

US33 BASE 1.1-1.6 Additive TPH - inhalation 

US46 SIDE 1 1.30-1.60 Ali C8-C10 

US46 SIDE 1 1.30-1.60 Ali C10-C12 

US46 SIDE 1 1.30-1.60 Aro EC10-EC12 

US46 SIDE 1 1.30-1.60 AroEC12-EC16 

US46 SIDE 1 1.30-1.60 Additive TPH - inhalation 
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Location Depth (m) Contaminants of Concern 

US50-Side 0.9-1.3 Additive TPH - oral 

Key: *TP37 Side2A could not excavated fully due to proximity to railway/site boundary. 

(See section 3.5.6) 

**TP59 and TP60 have been removed as part of the TP3 remediation works.   

4.5.1 Qualitatiǀe Risk AssessŵeŶt  

A Ƌualitatiǀe assessŵeŶt of the ƌisk assoĐiated ǁith those ĐoŵpouŶds deteĐted ǁithiŶ 

soil ďut ǁithout GAC, has ďeeŶ uŶdeƌtakeŶ. 

A Ƌualitatiǀe assessŵeŶt has ďeeŶ uŶdeƌtakeŶ ďǇ ĐoŶsideƌiŶg the ĐheŵiĐal pƌopeƌties 

of these ĐoŶtaŵiŶaŶts, paƌtiĐulaƌlǇ theiƌ poteŶtial to ǀolatilise fƌoŵ soils. The poteŶtial 

foƌ a ĐoŶtaŵiŶaŶt to ǀolatilise is ŵeasuƌed ďǇ its HeŶƌǇ s͛ Laǁ ĐoŶstaŶt. The loǁeƌ the 

HeŶƌǇ s͛ Laǁ ĐoŶstaŶt of a ĐoŶtaŵiŶaŶt the less ǀolatilizatioŶ ǁill oĐĐuƌ. IŶ additioŶ the 

loǁeƌ the ǀapouƌ pƌessuƌe of a suďstaŶĐe, the less likelǇ it is to tuƌŶ iŶto a gaseous 

state.  

Vapouƌ pƌessuƌe is depeŶdeŶt oŶ teŵpeƌatuƌe aŶd as suĐh the ǀapouƌ pƌessuƌes listed 

iŶ Taďle ϰ aƌe likelǇ to ďe loǁeƌ iŶ soils thaŶ at staŶdaƌd teŵpeƌatuƌe aŶd pƌessuƌe.  

 Taďle ϰ: Qualitatiǀe AssessŵeŶt 

Contaminant 
HeŶrǇ’s Laǁ CoŶstaŶt 

(atm-m³/mole) 

Vapour Pressure 

(mm Hg at 25°C) 

Likely Dominant 

Pathway 

Carbazole 8.65E-8 1.37E-6 
Soil ingestion and 

dermal contact 

Dibenzofuran 2.14E-4 2.48E-3 

Soil ingestion, 

dermal contact 

and inhalation of 

vapour 
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Contaminant 
HeŶrǇ’s Laǁ CoŶstaŶt 

(atm-m³/mole) 

Vapour Pressure 

(mm Hg at 25°C) 

Likely Dominant 

Pathway 

Data taken from Hazardous Substances Databank (HSDB) (http://toxnet.nlm.nih.gov) 
H < 3 x 10-7 atm-m3/mole = essentially non-volatile 

H - 10-7 to 10-5 atm-m3/mole = slow volatilization 

H > 10-5 to 10-3 atm-m3/mole = significant volatilization 

H > 10-3 atm-m3/mole = rapid volatilization 

Based on Review of Exposure Assessment Guidelines, September 1996 (US Department of Commerce, 
National 

Technical Information Service) 

Vapour pressure of some common substances (at 25oC): 

Benzene = 95 mm Hg 

Water = 22.8 mm Hg 

Naphthalene = 0.276 mm Hg 

4,4 DDE = 0.0000279 mm Hg 

Benz(a)anthracene = 0.0000045 mm Hg 

 

DiďeŶzofuraŶ  

DiďeŶzofuƌaŶ is fouŶd iŶ Đoal-taƌ, as a ĐoŵpoŶeŶt of heat-tƌaŶsfeƌ oils, as a Đaƌƌieƌ foƌ 

dǇeiŶg aŶd pƌiŶtiŶg teǆtiles, as aŶ iŶteƌŵediate foƌ pƌoduĐtioŶ of dǇes, as aŶ 

aŶtioǆidaŶt iŶ plastiĐs aŶd as a ĐoŵpoŶeŶt of Đƌeosote ǁood pƌeseƌǀatiǀe. 

DiďeŶzofuƌaŶ ǁas deteĐted at teŶ loĐatioŶs ;TP-IϮ, TP-Aϭ, TP Eϭ, TPϯϱ “ϰ, TPϭϴ, TPϰϱ, 

TPϱϰ, TPϱϴ, TPϰϲ ;Ϭ-Ϯ.ϮͿ, TPϲϵͿ.  It is ĐoŶsideƌed that usiŶg ďeŶzo;aͿpǇƌeŶe as aŶ 

iŶdiĐatoƌ is suffiĐieŶtlǇ ĐoŶseƌǀatiǀe foƌ assessŵeŶt of ƌisks to huŵaŶ health due to 

diďeŶzofuƌaŶ. 

Carďazole 

Caƌďazole is aŶ aŶthƌaĐeŶe deƌiǀatiǀe assoĐiated ǁith the pƌeseŶĐe of PAHs aŶd is 

fouŶd iŶ ĐoŵďustioŶ pƌoduĐts suĐh as those fƌoŵ ǁaste iŶĐiŶeƌatioŶ, toďaĐĐo sŵoke, 

aluŵiŶiuŵ ŵaŶufaĐtuƌiŶg, aŶd ƌuďďeƌ, petƌoleuŵ, Đoal, aŶd ǁood ĐoŵďustioŶ ;H“DBͿ. 

It has aŶ estiŵated ďiodegƌadatioŶ half-life of ϰ.ϯ to ϲ.Ϯ houƌs iŶ soil. The HeŶƌǇ s͛ Laǁ 

ĐoŶstaŶt of ϴ.ϲϱǆϭϬ-ϴ atŵ-Đu ŵ/ŵole ;ϮϱoCͿ iŶdiĐates that Đaƌďazole ǁill ďe esseŶtiallǇ 

ŶoŶ-ǀolatile fƌoŵ ŵoist soil aŶd ǁateƌ so the ŵaiŶ ƌoutes of eǆposuƌe aƌe ĐoŶsideƌed 

to ďe deƌŵal ĐoŶtaĐt aŶd soil iŶgestioŶ. 

Caƌďazole ǁas deteĐted at ϭϱ loĐatioŶs TPIϮ, TPAϭ, TPEϭ, TPϯϯ, TPϯϱ “ϰ, TPϮϵ, TPϯϵ, 

TPϰϵ, TPϱϰ, TPϱϱ, TPϱϲ, TPϱϳ, TPϱϴ, TPϰϲ ;Ϭ-Ϯ.ϮͿ aŶd TPϲϵ.  It is ĐoŶsideƌed that usiŶg 

ďeŶzo;aͿpǇƌeŶe as aŶ iŶdiĐatoƌ foƌ Đaƌďazole ǁill ďe suffiĐieŶtlǇ ĐoŶseƌǀatiǀe. 
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4.6 Asďestos 

Asďestos fiďƌes haǀe ďeeŶ deteĐted iŶ a Ŷuŵďeƌ of loĐatioŶs, as detailed iŶ Taďle ϱ.  Whilst 

theƌe aƌe Ŷo puďlished sĐƌeeŶiŶg Đƌiteƌia foƌ asďestos iŶ soils, ĐoŶsideƌatioŶ should ďe giǀeŶ to 

poteŶtial eǆposuƌe iŶ the Ŷeaƌ suƌfaĐe soils ;<ϭŵ ďglͿ.  

Asďestos ƋuaŶtifiĐatioŶ testiŶg has ďeeŶ uŶdeƌtakeŶ oŶ all saŵples ǁheƌe asďestos ǁas 

ideŶtified iŶ the iŶitial sĐƌeeŶ. All saŵples ĐolleĐted iŶ the Ϭ-ϭŵďgl ƌaŶge ƌetuƌŶed 

ĐoŶĐeŶtƌatioŶs of <Ϭ.ϬϬϭ%. This ĐoŶĐeŶtƌatioŶ ǁould geŶeƌallǇ ďe ĐoŶsideƌed to ŵeaŶ that 

͚tƌaĐe͛ ƋuaŶtities of asďestos fiďƌes ǁeƌe pƌeseŶt ;CLAI‘E ϮϬϭϲͿ. 

Taďle ϱ: Asďestos DeteĐtioŶ 

Asbestos 

Trial Pit and 

Depth (m bgl) 
Characteristics Type 

Quantification Gravimetric 

& PCOM Total (%) 

TP29 

0.30-0.80 
Fibre Bundles Amosite <0.001 

TP29 

1.70-2.0 

Fibre Bundles in 

cement debris 
Chrysotile 0.022 

TP29 

2.5-3.0 
Free fibres Chrysotile <0.001 

TP30 

1.0-1.70 
Free fibres Chrysotile <0.001 

TP30 

2.0-3.0 
Free fibres Chrysotile <0.001 

TPE1 

0.40-0.80 
Fibre Bundles Chrysotile <0.001 

TP39 

0.30-0.60 

 

Fibre Bundles 
Chrysotile 

 

<0.001 

 

TP39 

0.90-1.00 
Fibre Bundles 

Chrysotile 

 

<0.001 

 

TP18 

0.00-0.50 
Fibre Bundles 

Chrysotile 

 

<0.001 

 

TP58 

0.05-0.50 
Fibre Bundles 

Chrysotile 

 

<0.001 
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Asbestos 

Trial Pit and 

Depth (m bgl) 
Characteristics Type 

Quantification Gravimetric 

& PCOM Total (%) 

TP52 

0.00-0.40 
Fibre Bundles 

Chrysotile 

 

<0.001 

 

TP52 

0.90-1.20 
Fibre Bundles 

Amosite 

 

<0.001 

 

TP28 - ADD 

0.2-1.0 
Fibre Bundles 

Chrysotile 

 

<0.001 

 

TP46 (0-2.2) Fibre Bundles 
Chrysotile 

 

<0.001 

 

TP28-CONCRETE Fibre Bundles 
Chrysotile 

 

<0.001 

 

 

“oil saŵples iŶ tƌial pits TPEϭ, TPϮϵ, TPϯϵ, TPϭϴ, TPϱϴ, TPϱϮ, TPϮϴ, TPϯϬ, aŶd TPϰϲ all ƌepoƌted 

tƌaĐe asďestos ǁithiŶ iŶ Ŷeaƌ suƌfaĐe soils ;Ϭ – ϭŵͿ. Although these ĐoŶĐeŶtƌatioŶs aƌe 

ĐoŶsideƌed to pƌeseŶt a loǁ ƌisk, it ŵaǇ Ŷot ďe ĐoŶsideƌed Ŷegligiďle. It is ƌeĐoŵŵeŶded that 

the ŵateƌial at these loĐatioŶs is Đapped.  

TƌaĐe asďestos fiďƌes ǁeƌe also Ŷoted iŶ saŵple TPϮϴ-CONC‘ETE. This ŵateƌial has ďeeŶ 

ƌeŵoǀed fƌoŵ site aloŶg ǁith asďestos ĐoŶtaŵiŶated soils fƌoŵ the TPϮϴ eǆĐaǀatioŶ.  

“uitaďle ĐappiŶg of this ŵateƌial is likelǇ to iŶĐlude ĐoǀeƌiŶg ǁith haƌdstaŶdiŶg oƌ ͚ĐleaŶ͛ 

ŵateƌial ;ϯϬϬŵŵͿ, aŶd possiďlǇ iŶĐludiŶg geoŵeŵďƌaŶe.  

4.7 CoŵŵerĐial 

No sigŶifiĐaŶt possiďilitǇ of sigŶifiĐaŶt haƌŵ has ďeeŶ ideŶtified foƌ futuƌe site useƌs, assuŵiŶg 

a ĐoŵŵeƌĐial eŶd use. 

4.8 SuŵŵarǇ 

4.8.1 ResideŶtial EŶd Use 

The GQ‘A iŶdiĐated ƌisks to futuƌe ƌesideŶtial site useƌs ǀia the oƌal pathǁaǇ at a 

Ŷuŵďeƌ of loĐatioŶs: 
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 “ide ϮG – additiǀe TPH 

 “ide Iϭ – additiǀe TPH 

 TPϮϵ – PAHs aŶd TPH 

 TPϯ - additiǀe TPH 

 TPϯϵ – PAHs 

 TPϰϮ – PAHs 

 TPϰϲ – additiǀe TPH 

 TPϰϵ – ŵetals 

 TPϱϮ – additiǀe TPH 

 TPϱϰ – PAHs 

 TPϱϴ –ŵetals aŶd additiǀe TPH 

 TPEϭ – ŵetals 

 TPϭϮ – PAHs 

 U“ ϱϬ - additiǀe TPH 

‘isks to futuƌe site useƌs fƌoŵ aŶ iŶhalatioŶ pathǁaǇ ǁeƌe fouŶd at: 

 U“ϭϲ - TPHs 

 U“Ϭϳ - additiǀe TPH 

 U“ϭϴ - TPHs 

 U“Ϯϵ - TPHs 

 U“ϯϯ - TPHs 

 U“ϰϲ – TPHs 
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 “ide IH – additiǀe TPH 

 TPϭϲ OǀeƌďuƌdeŶ – additiǀe TPH 

 TPϯϳ – TPHs 

 TPϲϳ – additiǀe TPH 

 TPIϭ – additiǀe TPH 

IŶitial ƌeĐoŵŵeŶdatioŶs ǁeƌe ŵade to eǆĐaǀate the soils at U“ϭϴ aŶd Usϰϲ is 

ƌeĐoŵŵeŶded; aŶ uŶdeƌgƌouŶd taŶk ǁas fouŶd duƌiŶg iŶitial ǁoƌks at the foƌŵeƌ, aŶd 

Đould ďe aĐtiŶg as a souƌĐe. A Ŷuŵďeƌ of aliphatiĐ aŶd aƌoŵatiĐ faĐtioŶs ǁeƌe fouŶd to 

eǆĐeeded the GAC at U“ϰϲ. 

Fuƌtheƌ statistiĐal aŶalǇsis of the data set ǁas ƌeĐoŵŵeŶded to deteƌŵiŶe if the tƌue ŵeaŶ 

of the populatioŶ is less thaŶ the ĐƌitiĐal ĐoŶĐeŶtƌatioŶs.  

AdditioŶallǇ a detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt ǁas ƌeĐoŵŵeŶded ǁith ƌefiŶed 

eǆposuƌe sĐeŶaƌios. This ǁould deteƌŵiŶe ǁhetheƌ soils at depth pƌeseŶt a ƌisk to futuƌe 

site useƌs. 

This is detailed fuƌtheƌ iŶ “eĐtioŶ ϲ. 

4.8.2 CoŵŵerĐial 

No sigŶifiĐaŶt possiďilitǇ of sigŶifiĐaŶt haƌŵ has ďeeŶ ideŶtified assuŵiŶg a ĐoŵŵeƌĐial 

eŶd use. 

4.8.3 Asďestos 

“oil saŵples iŶ tƌial pits TPEϭ, TPϮϵ, TPϯϵ, TPϭϴ, TPϱϴ, TPϱϮ, TPϮϴ, TPϯϬ, aŶd TPϰϲ all 

ƌepoƌted tƌaĐe asďestos ǁithiŶ iŶ Ŷeaƌ suƌfaĐe soils ;Ϭ – ϭŵͿ. Although these 

ĐoŶĐeŶtƌatioŶs aƌe ĐoŶsideƌed to pƌeseŶt a loǁ ƌisk, it ŵaǇ Ŷot ďe ĐoŶsideƌed 

Ŷegligiďle. It is ƌeĐoŵŵeŶded that the ŵateƌial at these loĐatioŶs is Đapped.  
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TƌaĐe asďestos fiďƌes ǁeƌe also Ŷoted iŶ saŵple TPϮϴ-CONC‘ETE. This ŵateƌial ǁas 

ƌeŵoǀed fƌoŵ site aloŶg ǁith asďestos ĐoŶtaŵiŶated soils fƌoŵ the TPϮϴ eǆĐaǀatioŶ.  

“uitaďle ĐappiŶg of this ŵateƌial is likelǇ to iŶĐlude ĐoǀeƌiŶg ǁith haƌdstaŶdiŶg oƌ 

͚ĐleaŶ͛ ŵateƌial, aŶd possiďlǇ iŶĐludiŶg geoŵeŵďƌaŶe.  
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5. RISKS TO WATER ENVIRONMENT 

5.1 BaĐkgrouŶd 

The pƌiŵaƌǇ ƌeĐoŵŵeŶdatioŶs of the Phase Ϯ EŶǀiƌoŶŵeŶtal IŶǀestigatioŶ ‘epoƌt ;‘ef: KDC 

ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ ǁeƌe to ĐaƌƌǇ out aŶ additioŶal ƌouŶd of gƌouŶdǁateƌ saŵpliŶg ;ƌouŶd ϯͿ 

aŶd uŶdeƌtake a DQ‘A assessŵeŶt foƌ ƌisk to the ǁateƌ eŶǀiƌoŶŵeŶt iŶ teƌŵs of uŶdeƌlǇiŶg 

gƌouŶdǁateƌ aŶd off site ĐoŶtƌolled ǁateƌs. 

This Đhapteƌ details fiƌstlǇ the updated geŶeƌiĐ ƋuaŶtitatiǀe ƌisk assessŵeŶt to take aĐĐouŶt of 

additioŶal gƌouŶdǁateƌ saŵpliŶg aŶd leaĐhate aŶalǇsis fƌoŵ Ŷeǁ tƌial pits, aŶd also the DQ‘A 

of poteŶtial soil aŶd gƌouŶdǁateƌ souƌĐes iŵpaĐtiŶg eitheƌ uŶdeƌlǇiŶg gƌouŶdǁateƌ aŶd offsite 

souƌĐes. 

5.2 GQRA  

5.2.1 BaĐkgrouŶd 

‘efeƌeŶĐe should ďe ŵade to the appƌoaĐh detailed iŶ the Phase Ϯ EŶǀiƌoŶŵeŶtal 

IŶǀestigatioŶ ‘epoƌt ;‘ef: KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ. IŶ oƌdeƌ to pƌoteĐt the futuƌe 

ƌesouƌĐe poteŶtial of the aƋuifeƌ, ŵeasuƌed leaĐhate aŶd gƌouŶdǁateƌ ĐoŶĐeŶtƌatioŶs 

haǀe ďeeŶ Đoŵpaƌed agaiŶst ‘esouƌĐe PƌoteĐtioŶ Values ;‘PVsͿ ;AppeŶdiǆ OͿ. The 

‘PVs aƌe dƌaǁŶ fƌoŵ the folloǁiŶg iŶfoƌŵatioŶ souƌĐes: 

 DW“ ƌefeƌeŶĐed ǁithiŶ EuƌopeaŶ DiƌeĐtiǀe ϵϴ/ϴϯ/EC the DƌiŶkiŶg Wateƌ 

DiƌeĐtiǀe 

 Woƌld Health OƌgaŶisatioŶ ;WHOͿ GuideliŶes foƌ DƌiŶkiŶg Wateƌ QualitǇ ϭϵϵϯ 

 EŶglaŶd aŶd Wales, The Wateƌ “upplǇ ;Wateƌ QualitǇͿ ‘egulatioŶs ϮϬϬϬ 

 UK TeĐhŶiĐal AdǀisoƌǇ Gƌoup oŶ the Wateƌ Fƌaŵeǁoƌk DiƌeĐtiǀe AppliĐatioŶ of 

GƌouŶdǁateƌ “taŶdaƌds to ƌegulatioŶ ϮϬϭϭ 
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‘isks to suƌfaĐe ǁateƌ ƌeĐeptoƌs haǀe ďeeŶ ĐoŶsideƌed ďǇ sĐƌeeŶiŶg the leaĐhate aŶd 

gƌouŶdǁateƌ ƌesults agaiŶst the folloǁiŶg assessŵeŶt liŵits: 

 EŶǀiƌoŶŵeŶtal QualitǇ “taŶdaƌds ;EQ“Ϳ foƌ ƌiǀeƌs aŶd fƌeshǁateƌ loĐhs as 

outliŶed ǁithiŶ Wateƌ Fƌaŵeǁoƌk DiƌeĐtiǀe iŵpleŵeŶtatioŶ iŶ EŶglaŶd aŶd 

Wales: Ŷeǁ aŶd updated staŶdaƌds to pƌoteĐt the ǁateƌ eŶǀiƌoŶŵeŶt ϮϬϭϰ 

;AppeŶdiǆ OͿ. 

5.2.2 Risks to SurfaĐe Water 

Soil sourĐe 

‘isks to suƌfaĐe ǁateƌ ƌeĐeptoƌs haǀe iŶitiallǇ ďeeŶ assessed ďased oŶ a diƌeĐt 

ĐoŵpaƌisoŶ of soil leaĐhate ƌesults agaiŶst fƌeshǁateƌ EQ“ Đƌiteƌia.  The taďle ďeloǁ 

aŶd iŶĐluded iŶ AppeŶdiǆ L suŵŵaƌises those ĐoŶtaŵiŶaŶts Ŷoted to ďe pƌeseŶt ǁithiŶ 

the leaĐhate at ĐoŶĐeŶtƌatioŶs iŶ eǆĐess of theiƌ ƌespeĐtiǀe EQ“ ǀalues. 

Taďle ϲ: LeaĐhate EQS eǆĐeedaŶĐe suŵŵarǇ 

Location Depth (m) Contaminants 

TP63 1.2-3.0 

Chromium TP7 1.40-1.90 

TP21 1.50-2.10 

TP14 0.50-1.00 Nickel 

TP14 0.50-1.00 Zinc 

TP63 SIDE 1.2-3.0 

Fluoranthene TP21 1.50-2.10 

TP62 BASE 2 

TP21 1.50-2.10 Benzo(a)pyrene 

TP21 1.50-2.10 Hexavalent Chromium 

 

GrouŶdǁater sourĐe 

GƌouŶdǁateƌ saŵples fƌoŵ ďoƌeholes aŶd tƌial pits ǁeƌe ĐolleĐted aŶd sĐƌeeŶed 

agaiŶst the fƌesh ǁateƌ EQ“ sĐƌeeŶiŶg Đƌiteƌia. It is Ŷoted that ǁateƌ ĐolleĐted fƌoŵ tƌial 

pits is Ŷot ŶeĐessaƌilǇ ƌepƌeseŶtatiǀe of aƋuifeƌ ĐoŶditioŶs.  Taďle ϳ aŶd AppeŶdiǆ M 

suŵŵaƌies ǁheƌe gƌouŶdǁateƌ ĐoŶĐeŶtƌatioŶs eǆĐeeded the EQ“ assessŵeŶt Đƌiteƌia.
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Taďle ϳ: Leǀel Ϯ GrouŶdǁater EQS EǆĐeedaŶĐes 

Level 2 Groundwater EQS Remedial Target Exceedances 

Contaminant Unit 

EQS 

Screening 

Value 

Exceedances in Feb 

2016 BH1, BH2 

(Location and 

concentration) 

R1 Exceedances 

Location 

(concentration) 

R2 Exceedances 

Location 

(concentration) 

R3 Exceedances 

Location 

(concentration) 

Dissolved Cadmium ug/l 0.08 - - 
BH5(0.9)  

BH7 (0.6) 
- 

Total Dissolved Chromium ug/l 4.7 BH1 (8.5) BH8 (15.6) BH4 (58.5) - 

Dissolved Copper ug/l 1 
BH1 

 
BH4 (9) BH4(47) 

BH1 (7) 

BH4 (23) 

BH5 (9) 

BH8 (8) 

Dissolved Nickel ug/l 4 
BH1(7) 

BH2(5) 

BH2(18) 

BH4(8) 

BH5(39) 

BH7(31) 

BH8(8) 

BH1(7) 

BH2(16) 

BH4(21) 

BH5(65) 

BH7(26) 

BH1 (5) 

BH2 (7) 

BH4 (17) 

BH5 (35) 

BH7 (14) 

BH6 (7) 

Dissolved Vanadium ug/l 20 - - - 
BH4 (38.8) 

BH5 (21.6) 

Dissolved Zinc ug/l 8 - 
BH5(15), 

BH7 (39) 

BH-5 (38) 

BH-7 (32) 

BH6 (16) 

BH7 (13) 
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Level 2 Groundwater EQS Remedial Target Exceedances 

Contaminant Unit 

EQS 

Screening 

Value 

Exceedances in Feb 

2016 BH1, BH2 

(Location and 

concentration) 

R1 Exceedances 

Location 

(concentration) 

R2 Exceedances 

Location 

(concentration) 

R3 Exceedances 

Location 

(concentration) 

Anthracene # ug/l 0.1 BH1 (0.12) - - - 

Fluoranthene # ug/l 0.0063 BH1 (0.06) 

BH1 (0.02) 

BH5 (0.02) 

BH7 (0.03) 

BH-1 (0.05) 

BH-4 (0.17) 

BH-5 (0.03) 

BH1 (0.03) 

BH4 (0.04) 

Benzo(a)pyrene ug/l 0.00017 - BH7 (0.02) BH-4 (0.08)  

Phenol ug/l 7.7 BH1 (9) BH1 (12) - BH5 (61) 

Aliphatics >C5-C6 - - - - - BH5 (35) 

Aliphatics >C6-C8 - - - - - BH5 (56) 

Aliphatics >C8-C10 - - - - - BH5 (64) 

Aromatic >EC8-EC10 - - - - - BH5 (6) 

Aromatic >EC10-EC12 - - BH1 (47) BH1 (69) -  

Aromatic >EC12-EC16 - - BH1 (120) BH1 (210) -  

Aromatic >EC16-EC21 - - - BH1 (180) -  

Aromatic >EC21-EC35 - - - BH1 (70) -  

Hexavalent Chromium - - - BH8 (10) BH-4 (53)  
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5.2.3 Risks to GrouŶdǁater Water 

Soil sourĐe 

‘isks to gƌouŶdǁateƌ has iŶitiallǇ ďeeŶ assessed ďased oŶ a diƌeĐt ĐoŵpaƌisoŶ of soil 

leaĐhate ƌesults agaiŶst ‘PV Đƌiteƌia. CoŶtaŵiŶaŶts that eǆĐeed of theiƌ ƌespeĐtiǀe ‘PV 

ǀalues aƌe iŶĐluded iŶ Taďle ϴ. AppeŶdiǆ L suŵŵaƌises those ĐoŶtaŵiŶaŶts Ŷoted to 

ďe pƌeseŶt ǁithiŶ the leaĐhate at ĐoŶĐeŶtƌatioŶs iŶ eǆĐess of theiƌ ƌespeĐtiǀe ‘PV 

ǀalues. 

Taďle ϴ: LeaĐhate RPV EǆĐeedaŶĐe SuŵŵarǇ 

Location Depth (m) Contaminants 

TP21 1.50-2.10 B(a)P 

 

GrouŶdǁater sourĐe 

GƌouŶdǁateƌ saŵples fƌoŵ ďoƌeholes aŶd tƌial pits ǁeƌe ĐolleĐted aŶd sĐƌeeŶed 

agaiŶst the ‘PV sĐƌeeŶiŶg Đƌiteƌia. It is Ŷoted that ǁateƌ ĐolleĐted fƌoŵ tƌial pits is Ŷot 

ŶeĐessaƌilǇ ƌepƌeseŶtatiǀe of aƋuifeƌ ĐoŶditioŶs.  Taďle ϵ aŶd AppeŶdiǆ M suŵŵaƌies 

ǁheƌe gƌouŶdǁateƌ ĐoŶĐeŶtƌatioŶs eǆĐeeded the ‘PV assessŵeŶt Đƌiteƌia. 
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Taďle ϵ: Leǀel Ϯ GrouŶdǁater RPV EǆĐeedaŶĐes 

Level 2 Groundwater RPV Remedial Target Exceedances   

Contaminant Unit RPV Screening Value 

Exceedances in Feb 

2016 BH1, BH2 

(Location and 

concentration) 

Exceedances R1 

(Location and 

concentration) 

Exceedances R2 

(Location and 

concentration) 

Exceedances R3 

(Location and 

concentration) 

Arsenic ug/l 10 - - 
  

BH4 (12) 

Dissolved Cadmium ug/l 0.1 - - 
BH5 (0.9) 

BH7 (0.6) 
 

Total Dissolved 

Chromium 
ug/l 50 - - BH4 (58.5) - 

Dissolved Nickel ug/l 20 - 
BH5 (39), 

BH7 (31) 

BH4 (21), 

BH5 (65), 

BH7 (26) 

BH5 (35) 

Dissolved Selenium ug/l 10 - BH4 (40) 
BH4 (32), 

BH-5 (12) 
BH5 (11) 

Benzo(a)pyrene ug/l 0.01 - BH7(0.02) BH4 (0.08) - 

Aliphatic C5-C6 ug/l 5 -  - -  BH5 (35) 

Aliphatic C6-C8 ug/l 5 -  - -  BH5 (56) 

Aliphatic C8-C10 ug/l 5 -  - -  BH5 (64) 

Aromatic >EC8-EC10 ug/l 5 -  - -  BH5 (6) 

Aromatic >EC10-EC12 ug/l 5 BH1 (47) BH1 (69) - - 

Aromatic >EC12-EC16 ug/l 10 BH1 (120) BH1 (210) - - 
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Level 2 Groundwater RPV Remedial Target Exceedances   

Contaminant Unit RPV Screening Value 

Exceedances in Feb 

2016 BH1, BH2 

(Location and 

concentration) 

Exceedances R1 

(Location and 

concentration) 

Exceedances R2 

(Location and 

concentration) 

Exceedances R3 

(Location and 

concentration) 

Aromatic >EC16-EC21 ug/l 10 - BH1 (180) - - 

Aromatic >EC21-EC35 ug/l 10 - BH1 (70) - - 
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5.3 DQRA ApproaĐh 

At the site, ďoth the uŶdeƌlǇiŶg gƌouŶdǁateƌ aŶd ĐoŶtƌolled ǁateƌs haǀe the poteŶtial to ďe 

iŵpaĐted fƌoŵ leaĐhiŶg of ĐoŶtaŵiŶaŶts fƌoŵ ideŶtified soil souƌĐes aŶd/oƌ the lateƌal 

ŵigƌatioŶ of ĐoŶtaŵiŶaŶts iŶ the gƌouŶdǁateƌ toǁaƌds offsite ƌeĐeptoƌs.   

The EŶǀiƌoŶŵeŶt AgeŶĐǇ ‘eŵedial Taƌgets MethodologǇ ;‘TMͿ spƌeadsheet ǁas used to 

ĐalĐulate Leǀel Ϯ aŶd Leǀel ϯ soil assessŵeŶt Đƌiteƌia foƌ those ĐoŶtaŵiŶaŶts deteĐted iŶ 

gƌouŶdǁateƌ oŶ ŵoƌe thaŶ oŶe oĐĐasioŶ at aŶǇ giǀeŶ eǆploƌatoƌǇ hole to ďe pƌoteĐtiǀe of 

uŶdeƌlǇiŶg gƌouŶdǁateƌ as a ƌesouƌĐe aŶd foƌ offsite ƌeĐeptoƌs, ƌespeĐtiǀelǇ. AdditioŶallǇ Leǀel 

ϯ gƌouŶdǁateƌ assessŵeŶt Đƌiteƌia foƌ those ĐoŶtaŵiŶaŶts deteĐted iŶ gƌouŶdǁateƌ ŵoƌe thaŶ 

oŶĐe ǁeƌe geŶeƌated to ďe pƌoteĐtiǀe of offsite ƌeĐeptoƌs. 

The ŵade gƌouŶd oŶsite is ĐoŶsideƌed to ďe the pƌiŵaƌǇ shalloǁ aƋuifeƌ, doŵiŶated ďǇ 

ĐoŶtaŵiŶaŶt ŵigƌatioŶ fƌoŵ souƌĐe aƌeas toǁaƌds the Ŷeaƌest suƌfaĐe ǁateƌ ƌeĐeptoƌ. “epaƌate 

ŵodelliŶg of gƌouŶdǁateƌ floǁ ǁithiŶ the ďedƌoĐk ƌeĐeptoƌ ǁas Ŷot ĐoŶsideƌed justified, as 

the desk studǇ highlighted the ďedƌoĐk to ďe a seĐoŶdaƌǇ aƋuifeƌ/ uŶpƌoduĐtiǀe stƌata. The 

ƌeleǀaŶt pollutaŶt liŶkages, as theǇ ƌelate to the ‘TM spƌeadsheet, aƌe desĐƌiďed iŶ Taďle ϭϬ 

ďeloǁ. 

It is ĐoŶsideƌed that the gƌouŶdǁateƌ lǇiŶg ǁithiŶ the Made GƌouŶd is floǁiŶg iŶ a 

pƌedoŵiŶaŶtlǇ south-ǁesteƌlǇ diƌeĐtioŶ ultiŵatelǇ toǁaƌds Hoƌshaŵ Paƌk PoŶd.  

The site speĐifiĐ iŶput paƌaŵeteƌ ǀalues foƌ the ‘TM ŵodel aƌe pƌeseŶted iŶ Taďles ϭϭ, ϭϮ, ϭϯ 

aŶd ϭϰ, aŶd the ‘TM ŵodel outputs aƌe pƌeseŶted iŶ AppeŶdiǆ N.  A suŵŵaƌǇ of ĐheŵiĐal 

pƌopeƌties used iŶ the ‘TM ŵodelliŶg is pƌeseŶted iŶ AppeŶdiǆ O. 
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Taďle ϭϬ: RTM LiŶkages 

SourĐe 

Adopted 
ReĐeptor for 

RTM 

MigratioŶ PathǁaǇs 
Target 

CoŶĐeŶtratioŶ 

ReleǀaŶt RTM 
Tiers 

Made gƌouŶd  UŶdeƌlǇiŶg 
gƌouŶdǁateƌ 

IŶfiltƌatioŶ, leaĐhiŶg 
aŶd adǀeĐtioŶ iŶ 
shalloǁ 
gƌouŶdǁateƌ. 

‘PV “oil ϭ, aŶd Ϯ 

Made gƌouŶd Hoƌshaŵ  
Paƌk PoŶd 

IŶfiltƌatioŶ, leaĐhiŶg 
aŶd adǀeĐtioŶ iŶ 
shalloǁ 
gƌouŶdǁateƌ ǁith 
aŶaeƌoďiĐ 
ďiodegƌadatioŶ iŶ 
the dissolǀed phase. 

EQ“ “oil ϭ, Ϯ aŶd ϯ 

“halloǁ 
gƌouŶdǁateƌ iŶ 
Aƌea ACϭ 

Hoƌshaŵ  
Paƌk PoŶd 

AdǀeĐtioŶ iŶ shalloǁ 
gƌouŶdǁateƌ ǁith 
aŶaeƌoďiĐ 
ďiodegƌadatioŶ iŶ 
dissolǀed phase. 

EQ“ 
GƌouŶdǁateƌ 

ϯ 

 

Taďle ϭϭ: Leǀel ϭ Soil RTM Model IŶputs 

Parameter Units Value JustifiĐatioŶ 

Water filled 

porosity 
fration 0.24 

Representative of sand (EA SR3, 2009, table 

4.4). 

Air filled porosity fration 0.3 
Representative of sand (EA SR3, 2009, table 

4.4). 

Bulk density of soil 

zone material 
g/cm3 1.18 

Representative of sand (EA SR3, 2009, table 

4.4). 

Fraction of organic 

carbon fration 0.00278 

Derived from an SOM of 0.48%. SOM is 

geomean of all soils result minus high outlier 

SOM values. 
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Taďle ϭϮ: Leǀel Ϯ Soil RTM Model IŶputs 

Parameter Units Value Justification 

Infiltration m/d 0.00056 

MET office - Charlwood station = 

818.8mm/ year average. Assume 25% 

infiltration. 

Area of soil 

source 
m2 41600 260m length x 160m width 

Length of 

contaminant 

source in 

direction of 

groundwater 

flow 

m 
Contaminant 

specific 

Contaminant specific areas identified 

across the site 

Saturated 

aquifer thickness 
m 0.59 

Geomean of the depth to bedrock minus 

the geomean of the depth to 

groundwater. 

Hydraulic 

conductivity of 

aquifer 

m/d 6.359 
Representative of sand (EA SR3, 2009, 

table 4.4). 

Hydraulic 

gradient of 

water table 

- 0.01 

Average gradient calculated based on 

measured groundwater levels between 

BH4 and BH6 

Width of 

contaminant 

source 

perpendicular to 

groundwater 

flow. 

m 
Contaminant 

specific 

Contaminant specific areas identified 

across the site 

Background 

concentration of 

contaminant in 

groundwater 

beneath the site 

mg/l 
Contaminant 

specific 

Half of laboratory detection limit. Where 

the detection limit is more than the 

target concentration (CT) then the 

background concentration is set at zero. 

Mixing zone 

thickness 
m 0.59 

Geomean of the depth to bedrock minus 

the geomean of the depth to 

groundwater. 
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Taďle ϭϯ: Leǀel ϯ Soil RTM Model IŶputs 

Parameter Units Value Justification 

Bulk density of 

aquifer materials g/cm3 1.18 

 

Environment Agency 2009 SC0500021/SR3 

 

Effective porosity 

of aquifer 

materials 

Fraction 0.24 
Environment Agency 2009 SC0500021/SR3 

 

Fraction of 

organic carbon fr 0.00278 

Derived from an SOM of 0.48%. SOM is 

geomean of all soils result minus high 

outlier SOM values. 

Distance to 

compliance point 
m 150 BH2 to north site boundary 

Time since 

pollutant entered 

groundwater 

Years 3.65E+06 Representing a glacial period 

Longitudinal 

dispersivity 
m 15 

Dispersivities 10%, 1%, 0.1% of pathway 

length 

Transfer to 

dispersivity 
m 1.5 

Dispersivities 10%, 1%, 0.1% of pathway 

length 

Vertical 

dispersivity 
m 0.15 

Dispersivities 10%, 1%, 0.1% of pathway 

length 

 

Taďle ϭϰ: Leǀel ϯ GrouŶdǁater RTM Model IŶputs 

Parameter Units Value Justification 

Width of plume in 

aquifer at source 

(perpendicular to 

flow) 

m 5 - 157 

Contaminant specific 

Plume thickness at 

source 
m 0.59 

Geomean of depth to bedrock minus the 

geomean of the depth to groundwater 

Saturated aquifer 

thickness 
m 0.59 

Geomean of depth to bedrock minus the 

geomean of the depth to groundwater 

Bulk density of 

aquifer materials 
g/cm3 1.18 

Environment Agency 2009 SC0500021/SR3 

 

Effective porosity 

of aquifer 
- 

2.40E-

01 

Environment Agency 2009 SC0500021/SR3 

 

Hydraulic gradient 
- 

1.20E-

02 

Geomean of difference in groundwater levels 

of (BH8-BH7, BH6-BH7, BH5-BH7) in all three 

rounds 
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Parameter Units Value Justification 

Hydraulic 

conductivity of 

aquifer 

m/d 
6.36E+0

0 

Sand Value from Environment Agency 2009 

SC0500021/SR3 

Distance to 

compliance point 
m 

1.30E+0

1 

TP28 to south site boundary 

 

Distance (lateral) 

to compliance 

point 

perpendicular to 

flow direction 

m 0 

Assumes pathway is in centre-line of the 

plume 

Distance (depth) 

to compliance 

point 

perpendicular to 

flow direction 

m 0 

Assumes pathway is in centre-line of the 

plume 

Time since 

pollutant entered 

groundwater 

Years 
3.65E+0

6 

Representing a glacial period 

Longitudinal 

dispersivity 
m 18.9 

10% of pathway length 

Transverse 

dispersivity 
m 1.89 

1% of pathway length 

Vertical 

dispersivity 
m 0.189 

0.1% of pathway length 

5.4 Reŵedial Targets MethodologǇ Outputs 

Taďle ϭϱ ďeloǁ shoǁs the Leǀel Ϯ soil ƌeŵedial taƌgets ĐalĐulated usiŶg the ƌeŵedial taƌgets 

ŵethodologǇ spƌeadsheet.  These haǀe ďeeŶ applied to ĐoŶĐeŶtƌatioŶs of ĐheŵiĐals deteĐted 

iŶ the soil aĐƌoss the site. 

Taďle ϭϱ: Leǀel Ϯ Soil ReŵediatioŶ Targets 

Level 2 Soil RPV 

Contaminant mg/l mg/kg 

Ali C5-C6 6.50E-03 7.08E-02 

Ali C6-C8 6.55E-03 1.58E-01 

Ali C8-C10 6.55E-03 7.16E-01 

Ali C12- C16 1.31E-02 2.02E+01 
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Level 2 Soil RPV 

Contaminant mg/l mg/kg 

Ali C16-C21 1.31E-02 2.32E+04 

Ali C21-C35 1.31E-02 2.32E+04 

Aro EC12-EC16 1.31E-02 1.87E-01 

Aro EC16-EC21 1.31E-02 5.88E-01 

Aro EC21-EC35 1.31E-02 4.64E+00 

B(a)P 1.31E-05 3.75E-02 

p-xylene 3.93E-03 5.99E-03 

m-xylene 3.93E-03 6.40E-03 

 

Taďle ϭϲ ďeloǁ shoǁs the Leǀel ϯ soil ƌeŵedial taƌgets ĐalĐulated usiŶg the ƌeŵedial taƌgets 

ŵethodologǇ spƌeadsheet.  These haǀe ďeeŶ applied to ĐoŶĐeŶtƌatioŶs of ĐheŵiĐals deteĐted 

iŶ the soil aĐƌoss the site. 

Taďle ϭϲ:  Leǀel ϯ Soil ReŵediatioŶ Targets 

Level 3 Soil EQS 

Contaminant mg/l mg/kg 

Ali C5-C6 3.64E-01 3.94E+00 

Ali C6-C8 3.64E-01 8.77E+00 

Ali C8-C10 3.64E-01 3.98E+01 

Ali C10-C12 1.92E-01 1.41E+02 

Ali C12- C16 2.52E-01 3.88E+02 

Ali C16-C21 No impact No impact 

Ali C21-C35 No impact No impact 

Aro EC12-EC16 2.18E-01 3.11E+00 

Aro EC16-EC21 3.84E-01 1.72E+01 

Aro EC21-EC35 1.97E-01 6.97E+01 

B(a)P 7.60E-05 2.18E-01 

Chromium III 8.78E-02 3.78E+05 

Chromium 8.78E-02 1.06E-01 

Copper 3.96E+01 1.09E+06 
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Level 3 Soil EQS 

Contaminant mg/l mg/kg 

Fluoranthene 4.13E-04 1.24E-02 

Chromium VI 6.35E-02 9.02E-01 

Nickel 7.47E-02 1.08E+01 

Lead 2.24E-02 6.10E-01 

Phenol 5.60E-01 4.45E-02 

Zinc No impact No impact 

 

Taďle ϭϳ ďeloǁ shoǁs the Leǀel ϯ gƌouŶdǁateƌ ƌeŵedial taƌgets ĐalĐulated usiŶg the ƌeŵedial 

taƌgets ŵethodologǇ spƌeadsheet.  These haǀe ďeeŶ applied to ĐoŶĐeŶtƌatioŶs of ĐheŵiĐals 

deteĐted iŶ the soil aĐƌoss the site. 

Taďle ϭϳ: Leǀel ϯ GrouŶdǁater ReŵediatioŶ Targets 

Level 3 Groundwater EQS 

Contaminant mg/l 

Ali C5-C6 8.11E-03 

Ali C6-C8 6.48E+00 

Ali C8-C10 6.48E+00 

Ali C10-C12 9.91E-01 

Ali C12- C16 8.58E+01 

Ali C16-C21 No impact 

Ali C21-C35 No impact 

Aro EC5-EC7 No impact 

Aro EC7-EC8 1.02E+01 

Aro EC8-EC10 9.58E-01 

Aro EC10-EC12 2.98E-01 

Aro EC12-EC16 2.64E-01 

Aro EC16-EC21 1.96E-01 

Aro EC21-EC35 3.44E+00 

B(a)P 2.79E-06 

Benzene 2.04E+01 
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Level 3 Groundwater EQS 

Contaminant mg/l 

Cadmium 1.14E-01 

Chromium III No Impact 

Chromium VI 4.85E-02 

Chromium No impact 

Copper No impact 

Ethylbenzene 1.27E+01 

Fluoranthene 1.01E-04 

m-xylene 6.12E+01 

Naphthalene 1.27E+00 

Nickel 5.71E-02 

o-xylene 6.12E+01 

phenol 9.97E+00 

p-xylene 6.12E+00 

Toluene 6.90E+02 

Vanadium 2.85E-01 

Zinc No impact 

5.4.1 SeŶsitiǀitǇ AŶalǇsis 

CoŶseƌǀatiǀe ǀalues ǁeƌe ĐhoseŶ foƌ the gƌouŶdǁateƌ hǇdƌauliĐ gƌadieŶt ďased oŶ site 

iŶǀestigatioŶ iŶfoƌŵatioŶ. IŶ the aďseŶĐe of site speĐifiĐ data, liteƌatuƌe ǀalues ǁeƌe 

takeŶ foƌ hǇdƌauliĐ ĐoŶduĐtiǀitǇ. Theƌe is uŶĐeƌtaiŶtǇ as to the ƌeal ǀalues of these 

aƋuifeƌ pƌopeƌties aŶd as suĐh it ǁas ĐoŶsideƌed ǀaluaďle to ĐoŶduĐt ŵodel seŶsitiǀitǇ 

aŶalǇsis foƌ these iŶput paƌaŵeteƌs. 

The ƌeŵedial taƌgets foƌ soil aŶd gƌouŶdǁateƌ ǁeƌe ĐalĐulated usiŶg the estiŵated 

ǀalues foƌ hǇdƌauliĐ ĐoŶduĐtiǀitǇ aŶd ĐalĐulated aǀeƌage hǇdƌauliĐ gƌadieŶt as 

pƌeseŶted iŶ Taďle ϭϮ aŶd Taďle ϭϰ aďoǀe.   

IŶ additioŶ, the effeĐtiǀe poƌositǇ of the aƋuifeƌ is uŶkŶoǁŶ aŶd likelǇ to ďe ǀaƌiaďle 

aĐƌoss the site.  The seleĐted ǀalue ǀaƌied ďǇ + aŶd – Ϯϱ% aƌouŶd the ĐhoseŶ ǀalues. 
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EaĐh iŶput paƌaŵeteƌ ǀalue ǁas ǀaƌied iŶ isolatioŶ iŶ oƌdeƌ to liŵit the Ŷuŵďeƌ of 

ŵodel iteƌatioŶs that ǁeƌe ƌeƋuiƌed, as ǁell as pƌoǀidiŶg a Đleaƌeƌ piĐtuƌe of the 

seŶsitiǀitǇ of the ŵodel. 

The seŶsitiǀitǇ aŶalǇsis ǁas Đaƌƌied out foƌ ďeŶzo;aͿpǇƌeŶe, aliphatiĐ Cϱ-ϲ aŶd aƌoŵatiĐ 

CϭϮ-ϭϲ.  Metals ǁeƌe Ŷot iŶĐluded iŶ the seŶsitiǀitǇ aŶalǇsis as the sĐƌeeŶiŶg Đƌiteƌia 

foƌ ŵetals aƌe Ŷot affeĐted ďǇ these iŶput paƌaŵeteƌs. 

The ƌesults of the seŶsitiǀitǇ aŶalǇsis aƌe pƌeseŶted ďeloǁ. 

Taďle ϭϴ: SeŶsitiǀitǇ AŶalǇsis for BeŶzo;aͿpǇreŶe 

 

  

Parameter 
Change in 

value 
Value used 

Level 2 soil 

AC (mg/kg) 

Level 3 

soil AC 

(mg/kg) 

Level 3 

GW AC 

(mg/l) 

Hydraulic 

conductivity 

(m/d) 

+25% 7.948 3.97E-2 9.97E-3 1.02E-5 

Literature 

value 
6.359 3.75E-2 9.47E-3 2.21E-5 

-25% 5.0872 3.57E-2 9.08E-3 6.21E-5 

Hydraulic 

gradient 

+25% 0.0125 3.79E-2 9.55E-3 1.88E-5 

Average 0.01 3.75E-2 9.47E-3 2.21E-5 

-25% 0.008 3.49E-2 8.22E-3 1.83E-5 

Effective aquifer 

porosity 

(fraction) 

+25% 0.3 N/A 9.53E-3 2.23E-5 

0 0.24 N/A 9.47E-3 2.21E-5 

-25% 0.192 N/A 9.42E-3 2.18E-5 
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Taďle ϭϵ: SeŶsitiǀitǇ AŶalǇsis for AroŵatiĐ CϭϮ-Cϭϲ 

 

Taďle ϮϬ: SeŶsitiǀitǇ AŶalǇsis for AliphatiĐ Cϱ-Cϲ 

 

 

 

 

 

  

Parameter 
Change in 

value 
Value used 

Level 2 soil 

AC (mg/kg) 

Level 3 

soil AC 

(mg/kg) 

Level 3 

GW AC 

(mg/l) 

Hydraulic 

conductivity 

(m/d) 

+25% 7.948 1.98E-1 3.27E+0 - 

Literature 

value 
6.359 1.87E-1 3.11E+0 - 

-25% 5.0872 1.78E-1 2.98E+0 - 

Hydraulic 

gradient 

+25% 0.0125 1.89E-1 3.14E+0 - 

Average 0.01 1.87E-1 3.11E+0 - 

-25% 0.008 1.72E-1 2.90E+0 - 

Effective aquifer 

porosity 

(fraction) 

+25% 0.3 N/A 3.12E+0 - 

0 0.24 N/A 3.11E+0 - 

-25% 0.192 N/A 2.91E+0 - 

Parameter 
Change in 

value 
Value used 

Level 2 soil 

AC (mg/kg) 

Level 3 

soil AC 

(mg/kg) 

Level 3 

GW AC 

(mg/l) 

Hydraulic 

conductivity 

(m/d) 

+25% 7.948 7.50E-2 3.90E+0 1.95E-2 

Literature 

value 
6.359 7.09E-2 3.94E+0 2.43E-2 

-25% 5.0872 6.75E-2 3.98E+0 3.18E-2 

Hydraulic 

gradient 

+25% 0.0125 7.16E-2 3.93E+0 2.33E-2 

Average 0.01 7.09E-2 3.94E+0 2.43E-2 

-25% 0.008 6.53E-2 4.02E+0 4.11E-2 

Effective aquifer 

porosity 

(fraction) 

+25% 0.3 N/A 5.30E+0 2.49E-2 

0 0.24 N/A 3.94E+0 2.43E-2 

-25% 0.192 N/A 3.07E+0 2.39E-2 
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5.5 Risk to GrouŶdǁater ResourĐe 

5.5.1 Soil SourĐe 

The ‘TM Leǀel Ϯ soil sĐƌeeŶiŶg Đƌiteƌia ;Taďle ϭϱͿ ǁeƌe applied to the soils aĐƌoss the 

site aŶd the folloǁiŶg eǆĐeedaŶĐes ǁeƌe Ŷoted: 

 BeŶzo;aͿpǇƌeŶe – ǁidespƌead 

 p/ŵ ǆǇleŶe – ǁidespƌead 

 AƌoŵatiĐ CϭϮ-Cϭϲ – ǁidespƌead 

 AƌoŵatiĐ Cϭϲ-Ϯϭ – ǁidespƌead 

 AƌoŵatiĐ CϮϭ-ϯϱ ǁidespƌead 

 AliphatiĐ Cϱ-Cϲ – TPϯ “ide, TPϭϲ OB, TPϯϳ ϮA, TPϯ “ϮT, Tϯ “ϯA, TPϯ, TPϮϴ side 

Ϯď, TPϭϬ, BHϴ, TPϲϬ, TPϱϵ, BuildiŶg ϰ side ϭϴ Add 

 AliphatiĐ Cϲ-Cϴ – TPϯϳ “ide ϮA, TPϭϬ, BuildiŶg ϰϮ side ϭB, TPϮϴ “ide Ϯď add, 

BHϴ, U“ϰϲ “ide ϭ, U“ϭϴ “ide taŶk, U“ϭϴ TaŶk Base, U“ ϭϴ Base 

 AliphatiĐ Cϴ-ϭϬ – TPϯϳ “ide ϮA, TPϭϬ, BuildiŶg ϰϮ side ϭB, TPϮϴ “ide Ϯď add, 

BHϴ, U“ϰϲ “ide ϭ, U“ϭϴ “ide taŶk, U“ϭϴ TaŶk Base, U“ϭϲ Pipe Base 

 AliphatiĐ CϭϮ-Cϭϲ – U“ϯϯ Base, U“Ϯϵ Base ϭ, U“ϰϲ “ide ϭ 

AppeŶdiǆ P details the soil sĐƌeeŶiŶg agaiŶst the leǀel Ϯ soil ACs. 

5.5.2 DisĐussioŶ 

The ƌesults of the LϮ soil assessŵeŶt iŶdiĐates that theƌe is a poteŶtial foƌ pollutioŶ to 

eŶteƌ gƌouŶdǁateƌ due to leaĐhiŶg of these ĐheŵiĐals fƌoŵ soil. 

Metals eǆĐeeded the ‘PV oŶ seǀeƌal ƌouŶds at BHϰ, BHϱ aŶd BHϳ, ǁith isolated 

hǇdƌoĐaƌďoŶ eǆĐeedaŶĐes aĐƌoss the site.  The ƌeŵoǀal of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶated 

soils, ĐoŵďiŶed ǁith the eǆteŶsiǀe gƌouŶdǁateƌ puŵpiŶg ƌegiŵe is likelǇ to haǀe had 

a positiǀe effeĐt oŶ the gƌouŶdǁateƌ ƋualitǇ.   
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AdditioŶallǇ, giǀeŶ that theƌe aƌe Ŷo aďstƌaĐtioŶs ǁithiŶ ϭkŵ of the site, it is uŶlikelǇ 

that gƌouŶdǁateƌ ǁill ďe aďstƌaĐted fƌoŵ the ŵade gƌouŶd aƋuifeƌ iŶ the Ŷeaƌ futuƌe.  

These ĐoŶtaŵiŶaŶts aƌe Ŷot ďeiŶg ƌepeatedlǇ deteĐted aďoǀe the ‘PV iŶ gƌouŶdǁateƌ 

saŵples. This is ďaĐked up ďǇ the laĐk of ‘PV leaĐhate eǆĐeedaŶĐes iŶ taďle ϭϵ. It is 

likelǇ that the ŵodel is ďeiŶg ĐoŶseƌǀatiǀe iŶ the paƌtitioŶiŶg aŶd oǀeƌ pƌediĐtiŶg 

leaĐhate ĐoŶĐeŶtƌatioŶs. 

5.6 Risk to SurfaĐe Water 

5.6.1 Soil SourĐe 

The ‘TM Leǀel ϯ soil sĐƌeeŶiŶg Đƌiteƌia ;Taďle ϭϲͿ ǁeƌe applied to the soils aĐƌoss the 

site aŶd the folloǁiŶg eǆĐeedaŶĐe ǁeƌe Ŷoted: 

 Chƌoŵiuŵ – ǁidespƌead 

 Lead – ǁidespƌead 

 NiĐkel –ǁidespƌead 

 FluoƌaŶtheŶe – ǁidespƌead 

 BeŶzo;aͿpǇƌeŶe – ǁidespƌead 

 AliphatiĐ CϭϮ-Cϭϲ – U“ϰϲ “ide ϭ – ϭ.ϯ-ϭ.ϲŵ ďgl 

 AƌoŵatiĐ CϭϮ-Cϭϲ – ǁidespƌead 

 AƌoŵatiĐ Cϭϲ-Ϯϭ – ǁidespƌead 

 AƌoŵatiĐ CϮϭ-ϯϱ – ǁidespƌead 

 HeǆaǀaleŶt Chƌoŵiuŵ – TPϭϯ ϭ.ϱŵďgl; TPϭϱ – Ϯ.ϭ-Ϯ.ϯŵďgl. 

AppeŶdiǆ P details the soil sĐƌeeŶiŶg agaiŶst the leǀel ϯ soil ACs. 
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5.6.2 GrouŶdǁater SourĐe 

The ‘TM Leǀel ϯ gƌouŶdǁateƌ sĐƌeeŶiŶg Đƌiteƌia ;Taďle ϭϳͿ ǁeƌe applied to the 

gƌouŶdǁateƌ saŵples aĐƌoss the site aŶd the folloǁiŶg eǆĐeedaŶĐe ǁeƌe Ŷoted: 

 NiĐkel  - BH ϱ ;‘ϮͿ 

 FluoƌaŶtheŶe BHϰ ;‘ϮͿ 

 BeŶzo;aͿpǇƌeŶe  - BHϰ ;‘ϮͿ, BHϳ;‘ϭͿ 

 AliphatiĐ Cϱ-Cϲ  - BHϱ ;‘ϭͿ 

 HeǆaǀaleŶt Đhƌoŵiuŵ – BHϰ ;‘ϮͿ 

AppeŶdiǆ P details the soil sĐƌeeŶiŶg agaiŶst the leǀel ϯ gƌouŶdǁateƌ ACs. 

5.6.3 DisĐussioŶ 

The ƌesults of the Lϯ soil aŶd gƌouŶdǁateƌ assessŵeŶts iŶdiĐate that theƌe is a 

poteŶtial foƌ pollutioŶ to ĐoŶtƌolled ǁateƌs due to leaĐhiŶg of these ĐheŵiĐals fƌoŵ 

soil, aŶd lateƌal ŵigƌatioŶ  

It is likelǇ that the ‘TM ŵodel is ďeiŶg ĐoŶseƌǀatiǀe iŶ the paƌtitioŶiŶg aŶd oǀeƌ 

pƌediĐtiŶg leaĐhate ĐoŶĐeŶtƌatioŶs. This is ďaĐked up ďǇ the liŵited Ŷuŵďeƌ of EQ“ 

leaĐhate eǆĐeedaŶĐes, as peƌ Taďle ϲ.  IŶ faĐt, out of ϭϮ leaĐhate saŵples ǁhiĐh ǁeƌe 

tested foƌ ŵetals, PAHs, VOCs aŶd TPHs oŶlǇ teŶ ĐoŶtaŵiŶaŶts failed iŶ total – thƌee 

foƌ Đhƌoŵiuŵ aŶd thƌee foƌ fluoƌaŶtheŶe aŶd oŶe eǆĐeedaŶĐe eaĐh foƌ ŶiĐkel, ziŶĐ, 

B;aͿP aŶd heǆaǀaleŶt Đhƌoŵiuŵ. OŶ ƌeǀieǁ of the gƌouŶdǁateƌ ĐoŶĐeŶtƌatioŶs 

ďeŶeath the site ;taďle ϳͿ theƌe aƌe eleǀated ĐoŶĐeŶtƌatioŶs of Đoppeƌ, ŶiĐkel, 

fluoƌaŶtheŶe aŶd ziŶĐ aĐƌoss the site oŶ ŵultiple ƌouŶds. GiǀeŶ these aƌe Ŷot ƌepeated 

iŶ ŵultiple saŵples iŶ the leaĐhate ƌesults, eǆpeĐt foƌ fluoƌaŶtheŶe aŶd oŶ oŶe 

oĐĐasioŶ foƌ ziŶĐ, it is likelǇ that a soil souƌĐe is Ŷot aĐtiŶg as aŶ oŶgoiŶg souƌĐe of 

ĐoŶtaŵiŶatioŶ eǆĐept iŶ isolated loĐatioŶs foƌ fluoƌaŶtheŶe aŶd ziŶĐ. This is ĐoŶsisteŶt 

ǁith the histoƌǇ of deǀelopŵeŶt of the site – ŵade gƌouŶd ǁas iŵpoƌted iŶ the ϭϵϯϬs 

aŶd that aŶǇ ŵetals aƌe likelǇ to haǀe leaĐhed ďǇ Ŷoǁ.  
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IŶ teƌŵs of ƌisk fƌoŵ gƌouŶdǁateƌ souƌĐes, theƌe aƌe eleǀated ĐoŶĐeŶtƌatioŶs of ŵetals 

aŶd PAHs oŶ site iŶ the gƌouŶdǁateƌ as a ƌesult of histoƌiĐal leaĐhiŶg; theƌe aƌe Ŷo 

eleǀated ĐoŶĐeŶtƌatioŶs iŶ BHϲ, the up-gƌadieŶt ďoƌehole, theƌefoƌe the souƌĐe ĐaŶ 

oŶlǇ haǀe Đoŵe fƌoŵ site. Hoǁeǀeƌ, oŶ ƌeǀieǁ of the Lϯ gƌouŶdǁateƌ AC eǆĐeedaŶĐes 

theƌe aƌe Ŷo ƌepeated failuƌes aĐƌoss the site foƌ PAHs aŶd ŵetals; theƌefoƌe it ĐaŶ ďe 

ĐoŶĐluded that theƌe is Ŷo sigŶifiĐaŶt gƌouŶdǁateƌ souƌĐe oŶ site that Đould iŵpaĐt aŶ 

offsite ƌeĐeptoƌ.  

It is theƌefoƌe ĐoŶĐluded that theƌe is Ŷo ƌeƋuiƌeŵeŶt foƌ aŶǇ additioŶal ƌeŵedial 

ŵeasuƌes.  

5.7 PuŵpiŶg AĐtiǀities 

LoĐalised ƌepeated deǁateƌiŶg has ďeeŶ uŶdeƌtakeŶ iŶ the ǀiĐiŶitǇ of TPϰϬ, TPϮϴ, TPϰϲ aŶd 

TPϯϬ. Puƌged ǀoluŵes aƌe iŶdiĐated iŶ the taďle ďeloǁ. 
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Taďle Ϯϭ: EǆĐaǀatioŶ PurgiŶg 

. Building 8 Building 11 Building 42 TP3  TP30 TP37 TP28/46 TP40 US46 US18 TP52 

No. of purges    2 21 4 15 5 n/a n/a n/a 

               

      13510 13510            

  27320 16180 11860         

  0 19200 7360 7360        

   10780  3160        

   640  5773  5773 5773     

     20  20  20    

   23340    13360  13360    

   17120    26740      

       10430  10430    

      6800  6800     

        25960     

      110  110     

      13400  13400     

        16820     

      12600  12600     

      7770  7770     

      8960  8960     

      8300  8300     

      370  370     

      9550  9550     

     5015  5015  10030   

         13900   
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. Building 8 Building 11 Building 42 TP3  TP30 TP37 TP28/46 TP40 US46 US18 TP52 

         220   

         13140   

         7240   

         15440   

          10250 10250 

          5820  

          60  

            

            

            

kg 27320 87260 32730 29823.33 72875 56323.33 121428.3333 23810 59970 16130 10250 

m3 27.32 87.26 32.73 29.82333 72.875 56.32333 121.4283333 23.81 59.97 16.13 10.25 

                        

average purge 

vol       14.91167 3.4702381 14.08083 8.095222222 4.762 n/a n/a n/a 

                        

                        

total pumped 

water    537.92 m3                 
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A ƌeǀieǁ of fiŶal puŵpiŶg ĐoŶĐeŶtƌatioŶs agaiŶst the Lϯ GW ;EQ“Ϳ aŶd ‘PV ““ACs 

ĐoŶĐeŶtƌatioŶs ǁas Đaƌƌied out.  

Taďle ϮϮ: FiŶal EǆĐaǀatioŶ PuŵpiŶg QualitǇ 

LoĐatioŶ Date 
CoŶtaŵiŶaŶt of 

CoŶĐerŶ 
SSAC SSAC ug/l CoŶĐeŶtratioŶ 

ug/l 

TPϮϴ/ϰϲ ϭϴ/ϭϬ/ϮϬϭϲ FluoƌaŶtheŶe Lϯ GW Ϭ.ϭϬϭ Ϭ.Ϯ 

TPϮϴ/ϰϲ ϭϴ/ϭϬ/ϮϬϭϲ BeŶzo;aͿpǇƌeŶe Lϯ GW Ϭ.ϬϬϮϳϵ Ϭ.Ϭϲ 

TPϮϴ/ϰϲ ϭϴ/ϭϬ/ϮϬϭϲ BeŶzo;aͿpǇƌeŶe ‘PV Ϭ.ϬϭϬϬ Ϭ.Ϭϲ 

TPϯϬ ϭϮ/ϭϬ/ϮϬϭϲ FluoƌaŶtheŶe Lϯ GW Ϭ.ϭϬϭ Ϭ.ϯϭ 

TPϯϬ ϭϮ/ϭϬ/ϮϬϭϲ BeŶzo;aͿpǇƌeŶe Lϯ GW Ϭ.ϬϬϮϳϵ Ϭ.Ϭϭϲ 

 

Pƌeǀious ƌouŶds of gƌouŶdǁateƌ ŵoŶitoƌiŶg iŶdiĐated that B;aͿP aŶd fluoƌaŶtheŶe 

gƌouŶdǁateƌ ĐoŶĐeŶtƌatioŶ aĐƌoss the site ǁeƌe loǁ aŶd oŶlǇ eleǀated iŶ this paƌt of the site, 

suggestiŶg a loĐalised soil souƌĐe i.e. TPϮϴ/ϰϲ aŶd TPϯϬ. “igŶifiĐaŶt eǆĐaǀatioŶ of ĐoŶtaŵiŶated 

soil has Ŷoǁ ďeeŶ Đaƌƌied out iŶ this ǀiĐiŶitǇ aŶd sigŶifiĐaŶt ǀoluŵes of gƌouŶdǁateƌ puƌged. 

DuƌiŶg the puƌgiŶg, ďeŶzo;aͿpǇƌeŶe aŶd fluoƌaŶtheŶe dissolǀed phase ĐoŶĐeŶtƌatioŶs haǀe 

fluĐtuated ǁith soŵe ƌouŶds ƌetuƌŶiŶg ĐoŶĐeŶtƌatioŶs ďeloǁ MLD suggestiŶg the doŵiŶaŶt 

souƌĐe is iŶ the soil, as opposed to the gƌouŶdǁateƌ. Theƌefoƌe, ďǇ ƌeŵoǀiŶg the soil souƌĐe, 

loĐal gƌouŶdǁateƌ ďetteƌŵeŶt ǁill ďe iŶeǀitaďle.  This has alƌeadǇ ďeeŶ deŵoŶstƌated at TPϯϬ, 

ǁheƌe theƌe has ďeeŶ a deŵoŶstƌaďle iŵpƌoǀeŵeŶt iŶ PAH ĐheŵistƌǇ, as a ƌesult of the soil 

souƌĐe ƌeŵoǀal. 

5.8 SuŵŵarǇ  

It is ĐoŶĐluded that theƌe is a loǁ ƌisk of sigŶifiĐaŶt poteŶtial foƌ sigŶifiĐaŶt haƌŵ to ďoth eitheƌ 

uŶdeƌlǇiŶg gƌouŶdǁateƌ aŶd ĐoŶtƌolled ǁateƌs fƌoŵ soils aŶd gƌouŶdǁateƌ oŶ site. 
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6. FURTHER WORKS AND DETAILED QUANTITATIVE RISK ASSESSMENT 

6.1 GeŶeral 

This seĐtioŶ details the fuƌtheƌ site ǁoƌks aŶd detailed ƋuaŶtitatiǀe huŵaŶ health ƌisk 

assessŵeŶt ;HH DQ‘AͿ Đaƌƌied out, folloǁiŶg the GQ‘A of the ƌeŵediatioŶ eǆĐaǀatioŶs. 

6.2 Further EǆĐaǀatioŶs – USϭϴ, USϰϲ  

The fiŶdiŶgs of the GQ‘A, as peƌ seĐtioŶ ϰ, state that futuƌe ƌesideŶtial site useƌs at ĐeƌtaiŶ 

loĐatioŶs Đould ďe at ƌisk fƌoŵ iŶhalatioŶ of light-eŶd aliphatiĐs aŶd aƌoŵatiĐs oƌ ďǇ the ƌisk 

fƌoŵ additiǀe TPH. Fuƌtheƌ eǆĐaǀatioŶ ǁould ďe ƌeƋuiƌed to ŵitigate suĐh a ƌisk. IŶitiallǇ, these 

eǆĐaǀatioŶs taƌgeted U“ϭϴ aŶd U“ϰϲ, giǀeŶ that ŵultiple fƌaĐtioŶs of TPH CWG geŶeƌiĐ 

aĐĐeptaŶĐe Đƌiteƌia ;GACͿ failuƌes ǁeƌe ƌeĐoƌded heƌe, ǁhilst the DQ‘A aŶd statistiĐal aŶalǇsis 

ǁeƌe ďeiŶg pƌogƌessed foƌ the otheƌ eǆĐaǀatioŶ aƌeas. EǆĐaǀatioŶs ǁeƌe eǆteŶded to ƌeŵoǀe 

poteŶtial souƌĐes aŶd ǀalidated foƌ TPH CWG. Figuƌe ϭ shoǁs the eǆteŶt of these eǆĐaǀatioŶs. 

6.2.1 USϭϴ 

KDC eǆposed a ƌeduŶdaŶt uŶdeƌgƌouŶd steel petƌol stoƌage taŶk at the U“ϭϴ loĐatioŶ 

duƌiŶg the uŶdeƌgƌouŶd seƌǀiĐe iŶǀestigatioŶ tƌial pittiŶg eǆeƌĐise. Cƌiteƌia ;GACͿ 

eǆĐeedaŶĐes of AliphatiĐ Cϴ-CϭϬ aŶd AliphatiĐ CϭϬ-ϭϮ, ǁeƌe Ŷoted fƌoŵ saŵple U“ϭϴ 

“ide TaŶk. Cƌiteƌia ;GACͿ eǆĐeedaŶĐes of AliphatiĐ Cϲ-Cϴ, AliphatiĐ Cϴ-CϭϬ aŶd 

AliphatiĐ CϭϬ-ϭϮ, ǁeƌe Ŷoted fƌoŵ saŵple U“ϭϴ TaŶk Base. The eǆĐeedaŶĐes ǁeƌe 

eŶĐouŶteƌed ǁithiŶ suƌƌouŶdiŶg soil stƌata desĐƌiďed as light ďƌoǁŶ to daƌk gƌeǇ soft 

to fiƌŵ ĐlaǇ. The eǆĐeedaŶĐes ǁeƌe eŶĐouŶteƌed ǁithiŶ taŶk ďase ŵateƌial Ŷoted as 

Đoaƌse ƌouŶded gƌaǀel ǁith a stƌoŶg hǇdƌoĐaƌďoŶ odouƌ. 

IŶitial KDC ƌeŵedial ǁoƌks eǆĐaǀated ĐoŶĐƌete aŶd soil, eǆposiŶg the eǆteŶt of the taŶk 

peƌiŵeteƌ. The top of the taŶk ǁas theŶ pieƌĐed utilisiŶg Đold ĐuttiŶg ǁith suitaďle fiƌe 

suppƌessioŶ teĐhŶiƋues. KDC sǇphoŶed appƌoǆiŵatelǇ ϭŵϯ of petƌol ĐoŶtaŵiŶated 

ǁateƌ iŶto aŶ iŶteƌŵediate ďulk ĐoŶtaiŶeƌ, ǁhiĐh ǁas iŶ tuƌŶ eŵptied ďǇ a ǀaĐuuŵ 

ǁateƌ taŶkeƌ aŶd ƌeŵoǀed fƌoŵ site. The ƌeŵaiŶiŶg ǀoid of the taŶk had pƌeǀiouslǇ 

ďeeŶ ďaĐkfilled ǁith saŶd upoŶ past deĐoŵŵissioŶiŶg.  
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KDC ƌeŵoǀed the uppeƌ aƌea of the taŶk, agaiŶ usiŶg Đold ĐuttiŶg aŶd fiƌe suppƌessioŶ 

teĐhŶiƋues aŶd eǆĐaǀated appƌoǆiŵatelǇ ϰϳ toŶŶes of ĐoŶtaŵiŶated saŶd ŵateƌial iŶto 

siǆ daŵp pƌoof ŵeŵďƌaŶe liŶed skips aŶd oŶe eight ǁheeled tippeƌ tƌuĐk. The skips 

aŶd ĐoŶtaŵiŶated saŶd ǁeƌe ƌeŵoǀed fƌoŵ site. The ƌeŵaiŶiŶg steel ďodǇ of the taŶk 

ǁas disŵaŶtled ďǇ Đold ĐuttiŶg aŶd sĐƌapped.  

The ƌeŵedial eǆĐaǀatioŶ ǁas eǆteŶded lateƌallǇ east, south aŶd ǁest aŶd ǀeƌtiĐallǇ 

fƌoŵ the petƌol taŶks aƌea uŶtil Ŷo fuƌtheƌ eǀideŶĐe of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶatioŶ ǁas 

pƌeseŶt. KDC ƌeŵoǀed the ĐoŶĐƌete petƌol taŶk ďase to gaiŶ aĐĐess to uŶdeƌlǇiŶg 

ĐoŶtaŵiŶated soils. The eǆĐaǀatioŶ depth ƌaŶged ďetǁeeŶ ϯ.ϰ aŶd ϯ.ϱŵďgl. 

ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd ďase upoŶ ƌeŵoǀal of the 

ĐoŶtaŵiŶated ŵateƌials aŶd ǁeƌe tested foƌ TPH CWG.  DeǁateƌiŶg ǁas ƌeƋuiƌed 

ǁithiŶ the eǆĐaǀatioŶ iŶ oƌdeƌ to ĐolleĐt dƌǇ ďase ǀalidatioŶ saŵples aŶd Đoŵplete 

effeĐtiǀe ďaĐkfilliŶg. The eǆĐaǀatioŶ ǀoid ǁas ďaĐkfilled ǁith ǀiƌgiŶ TǇpe ϭ aggƌegate 

iŵpoƌt ŵateƌial. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle Ϯϯ. 

6.2.2 USϰϲ 

TPH CWG ƌisk assessŵeŶt Đƌiteƌia ;GACͿ eǆĐeedaŶĐes of AliphatiĐ Cϴ-CϭϬ, AliphatiĐ 

CϭϬ-ϭϮ, AƌoŵatiĐ CϭϬ-ϭϮ, AƌoŵatiĐ CϭϮ-ϭϲ aŶd AƌoŵatiĐ Cϭϲ-Ϯϭ ǁeƌe Ŷoted fƌoŵ 

saŵple U“ϰϲ “ide ϭ, ĐolleĐted duƌiŶg the uŶdeƌgƌouŶd seƌǀiĐe iŶǀestigatioŶ tƌial pittiŶg 

eǆeƌĐise. The eǆĐeedaŶĐe ǁas eŶĐouŶteƌed ǁithiŶ pea gƌaǀel pipe ďeddiŶg 

suƌƌouŶdiŶg a ƌeduŶdaŶt suƌfaĐe ǁateƌ dƌaiŶ. 

IŶitial KDC ƌeŵedial ǁoƌks eǆĐaǀated aŶ aƌea of ϱŵ ǆ ϱŵ lateƌal eǆteŶsioŶ, to a depth 

of ϭ.ϭŵďgl fƌoŵ the U“ϰϲ loĐatioŶ.  Hoǁeǀeƌ, ǀisual aŶd olfaĐtoƌǇ eǀideŶĐe of 

hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶatioŶ Ŷoted ǁithiŶ soils suƌƌouŶdiŶg additioŶal ŵaŶholes, pipes 

aŶd seƌǀiĐes uŶĐoǀeƌed duƌiŶg the ƌeŵedial ǁoƌks ƌesulted iŶ a ƌeƋuiƌeŵeŶt to eǆteŶd 

the eǆĐaǀatioŶs lateƌallǇ aŶd ǀeƌtiĐallǇ iŶ eǆteŶt. The eǆĐaǀatioŶ ǁas eǆteŶded lateƌallǇ 

east, south aŶd ǁest aŶd ǀeƌtiĐallǇ uŶtil Ŷo fuƌtheƌ eǀideŶĐe of hǇdƌoĐaƌďoŶ 

ĐoŶtaŵiŶatioŶ ǁas pƌeseŶt. The eǆĐaǀatioŶ depth ƌaŶged ďetǁeeŶ ϭ.ϰ aŶd Ϯ.ϳŵďgl. 
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KDC ƌeŵoǀed fiǀe pipe ƌuŶs aŶd fouƌ ĐoŶĐƌete ŵaŶhole Đhaŵďeƌs duƌiŶg the U“ϰϲ 

ĐoŶtaŵiŶatioŶ dig to gaiŶ aĐĐess to aŶd ƌeŵoǀal of ĐoŶtaŵiŶated pipe ďeddiŶg aŶd 

suƌƌouŶdiŶg soils. KDC also ƌeŵoǀed aƌeas of a taƌŵaĐ ƌoad ƌuŶŶiŶg paƌallel aloŶg the 

ŶoƌtheƌŶ edge of the eǆĐaǀatioŶ to gaiŶ aĐĐess to uŶdeƌlǇiŶg ĐoŶtaŵiŶated soils. 

DeǁateƌiŶg ǁas ƌeƋuiƌed ǁithiŶ the eǆĐaǀatioŶ iŶ oƌdeƌ to ĐolleĐt dƌǇ ďase ǀalidatioŶ 

saŵples.  

ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd ďase upoŶ ƌeŵoǀal of the 

ĐoŶtaŵiŶated ŵateƌials aŶd ǁeƌe tested foƌ TPH CWG.   

OǀeƌďuƌdeŶ ϭ, Ϯ aŶd ϯ saŵples fƌoŵ thƌee stoĐkpiles of eǆĐaǀated ŵateƌial 

ƌespeĐtiǀelǇ, ǁeƌe ĐolleĐted aŶd aŶalǇsed foƌ the full Hoƌshaŵ suite of aŶalǇsis. 

OǀeƌďuƌdeŶ ϯ failed the ƌisk assessŵeŶt Đƌiteƌia aŶd ǁas ƌeŵoǀed fƌoŵ site. The 

eǆĐaǀatioŶ ǁas paƌtiallǇ ďaĐkfilled usiŶg OǀeƌďuƌdeŶ ϭ aŶd Ϯ ŵateƌial. The ƌeŵaiŶiŶg 

eǆĐaǀatioŶ ǀoid ǁas ďaĐkfilled ǁith ǀiƌgiŶ TǇpe ϭ aggƌegate iŵpoƌt ŵateƌial. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle Ϯϯ. 

Taďle Ϯϯ: Further EǆĐaǀatioŶ EǆteŶts 

*This figuƌe iŶĐludes the petƌol taŶk saŶd ;ϯϱ.ϭϮ toŶŶesͿ 

Excavati

on ID 

Start - End 

Date (incl. 

backfilling) 

Area 

(m2) 

Depth 

Range 

(m) 

Soil Off 

Site 

(tonnes) 

Number of 

Times 

Excavation 

Purged 

Soil 

Treatment/ 

Disposal 

Facility 

US46 
26/10/2016 – 

17/11/2016 
239.5 1.4-2.7 354.52 N/A 

Biogenie - 

Redhill 

US18 
07/11/2016 – 

22/11/2016 
58.4 3.4-3.5 632.10* N/A 

Biogenie - 

Redhill 

6.3 StatistiĐal ApproaĐh 

6.3.1 Data AŶalǇsis 

Fuƌtheƌ to the GQ‘A Đaƌƌied out iŶ seĐtioŶ ϲ, it ǁas ĐoŶsideƌed appƌopƌiate to ĐaƌƌǇ 

out fuƌtheƌ statistiĐal aŶalǇsis of the populatioŶs, ǁheƌe GAC had ďeeŶ eǆĐeeded to 

deteƌŵiŶe suitaďilitǇ foƌ use iŶ a plaŶŶiŶg sĐeŶaƌio. 
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The data has theŶ ďeeŶ ǀisuallǇ eǆaŵiŶed ǁith ƌefeƌeŶĐe to Figuƌes Ϯ to ϯ, ďoƌehole 

aŶd tƌial pit logs as ǁell as KDC s͛ kŶoǁledge of the site histoƌǇ, to deteƌŵiŶe if theƌe is 

aŶǇ oďǀious spatial ĐoƌƌelatioŶ of ĐoŶtaŵiŶaŶts.  A spatial ĐoƌƌelatioŶ eǆists ǁheŶ 

ĐoŶtaŵiŶaŶt ĐoŶĐeŶtƌatioŶs aƌe iŶ a stƌuĐtuƌed patteƌŶ suĐh that ĐoŶtaŵiŶatioŶ is 

distƌiďuted iŶ paƌtiĐulaƌ aƌeas, ǁith hot-spots of ǀeƌǇ high ĐoŶĐeŶtƌatioŶs aŶd gƌaduallǇ 

deĐƌeasiŶg ĐoŶĐeŶtƌatioŶ ǁith distaŶĐe fƌoŵ eaĐh hot-spot.  “patiallǇ Đoƌƌelated data 

aƌe usuallǇ the ƌesult of a liƋuid spill oƌ leak fƌoŵ a poiŶt souƌĐe aŶd oƌgaŶiĐ ĐheŵiĐals 

aƌe fƌeƋueŶtlǇ seeŶ iŶ this tǇpe of patteƌŶ.  Wheƌe the data appeaƌs to haǀe high 

ĐoŶĐeŶtƌatioŶs distƌiďuted at ƌaŶdoŵ aŵoŶgst loǁ ĐoŶĐeŶtƌatioŶs thƌoughout the site 

it is said to ďe ŶoŶ-spatiallǇ Đoƌƌelated.  This tǇpe of patteƌŶ is usuallǇ seeŶ ǁith 

ĐoŶtaŵiŶaŶts that haǀe ďeeŶ deposited iŶ soil at ƌaŶdoŵ ǁith Ŷo poiŶt souƌĐe. 

Wheƌe ĐoŶtaŵiŶaŶt ĐoŶĐeŶtƌatioŶs aƌe distƌiďuted ƌaŶdoŵlǇ aĐƌoss the site ;iŶĐludiŶg 

ǁith depthͿ theŶ the statistiĐal aŶalǇsis has iŶĐluded all of data, ǁhiĐh ŵakes the 

folloǁiŶg assuŵptioŶs aďout ƌeĐeptoƌ eǆposuƌe: 

 The saŵpliŶg ǁas ŶoŶ-ďiased 

 AŶǇ ĐoŶĐeŶtƌatioŶ, ǁithiŶ the ƌaŶge aŶd fƌeƋueŶĐǇ distƌiďutioŶ foƌ a paƌtiĐulaƌ 

ĐoŶtaŵiŶaŶt, Đould ďe deteĐted aŶǇǁheƌe oŶ the site 

 The ƌeĐeptoƌ ŵoǀes at ƌaŶdoŵ ǁithiŶ the eǆposuƌe aƌea oǀeƌ the eǆposuƌe 

duƌatioŶ 

The data set has ďeeŶ ĐoŶsideƌed as a ǁhole, giǀeŶ the laĐk of ŵasteƌ plaŶŶiŶg desigŶ 

leǀel kŶoǁŶ at this tiŵe. This ŵakes the assuŵptioŶ that the ĐoŶĐeŶtƌatioŶ of the 

ĐoŶtaŵiŶaŶt deĐƌeases ǁith distaŶĐe fƌoŵ the highest ĐoŶĐeŶtƌatioŶ poiŶts. 

The statistiĐal aŶalǇsis is ďased oŶ the guidaŶĐe ĐoŶtaiŶed the CIEH/CL:AI‘E 

puďliĐatioŶ ;MaǇ ϮϬϬϴͿ, CoŵpariŶg Soil CoŶtaŵiŶatioŶ Data ǁith a CritiĐal 

CoŶĐeŶtratioŶ. 
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6.3.2 NoŶ-DeteĐts 

A sigŶifiĐaŶt Ŷuŵďeƌ of ŶoŶ-deteĐts ǁeƌe ideŶtified iŶ iŶ the data set, gƌeateƌ thaŶ ϭϬ-

ϭϱ% of populatioŶ. As peƌ CL:AI‘E ;ϮϬϬϴͿ, the ŶoŶ-deteĐt data ǁas suďstituted foƌ that 

Method DeteĐtioŶ Liŵit ;MDLͿ as the ĐoŶĐeŶtƌatioŶ. 

6.3.3 Outliers  

UsiŶg the E“I CoŶtaŵiŶated LaŶd “tatistiĐ CalĐulatoƌ VϮ pƌogƌaŵŵe, outlieƌs ǁeƌe 

ƌeŵoǀed fƌoŵ the data set, ǁheƌe the outlieƌ test ;Gƌuďďs testͿ Đould ďe ĐoŶsideƌed 

appliĐaďle. This applied to thƌee saŵple ƌesults iŶ the AliphatiĐ ϭϬ-ϭϮ data set – TPϭ 

ĐoŶt ďlaĐk, U“ϭϴ taŶk ďottoŵ, U“ϰϲ “ide ϭ. TPϭ CoŶt ďlaĐk ǁas ƌeŵoǀed fƌoŵ the site. 

These ƌesults ǁeƌe theŶ eǆĐluded fƌoŵ the data set aŶd fuƌtheƌ statistiĐs ƌuŶ oŶ the 

͚ĐleaŶed͛ data. Wheƌe the outlieƌ test appliĐaďilitǇ ǁas deeŵed ͞Ŷot appliĐaďle ,͟ foƌ 

eitheƌ Ŷoƌŵal oƌ logŶoƌŵal data, outlieƌs ǁeƌe Ŷot eǆĐluded.  

6.3.4 NorŵalitǇ Tests 

The distƌiďutioŶ of the data ǁas autoŵatiĐallǇ assessed ďǇ the E“I stats pƌogƌaŵŵe 

usiŶg the “hapiƌo-Wilk ŶoƌŵalitǇ test foƌ ďetǁeeŶ ϯ aŶd ϱϬ ƌesults, the “hapiƌo-FƌaŶĐia  

testϮ  is  used fƌoŵ ďetǁeeŶ ϱϭ aŶd ϵϵ ƌesults aŶd the CoƌƌelatioŶ Testϯ is used fƌoŵ 

ďetǁeeŶ ϭϬϬ aŶd ϱϬϬ ƌesults. The sigŶifiĐaŶĐe leǀel ǁas ǀaƌied ďetǁeeŶ ϱ% aŶd ϭ% to 

deteƌŵiŶe the ŶoƌŵalitǇ. IŶ alteƌiŶg the sigŶifiĐaŶĐe leǀel to ϭ% foƌ the AliCϭϬ-ϭϮ 

populatioŶ the data ǁas ĐoŶsideƌed to ďe ŶoƌŵallǇ distƌiďuted.  

Due to the sigŶifiĐaŶt Ŷuŵďeƌ of ŶoŶ-deteĐts ŵaŶǇ of the populatioŶs ǁeƌe deeŵed 

to ďe ŶoŶ-Ŷoƌŵal, as suppoƌted iŶ the histogƌaŵs shoǁiŶg doŵiŶaŶĐe iŶ the Ϭ-Ϭ.ϱ 

ďaŶdiŶg of ͞ŵeasuƌed ǀalue͟ aǆis. 

6.3.5 TestiŶg the HǇpothesis 

All soil data ĐalĐulatioŶs foƌ the site haǀe ďeeŶ assessed assuŵiŶg a plaŶŶiŶg sĐeŶaƌio 

to deŵoŶstƌate ͞suitaďilitǇ foƌ use .͟  The keǇ ƋuestioŶ iŶ this iŶstaŶĐe is: 

Is there suffiĐieŶt eǀideŶĐe that the true ŵeaŶ ĐoŶĐeŶtratioŶ of the ĐoŶtaŵiŶaŶt is less 

thaŶ the ĐritiĐal ĐoŶĐeŶtratioŶ? 
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The Null HǇpothesis is theƌefoƌe that the tƌue ŵeaŶ ĐoŶĐeŶtƌatioŶ ;ϵϱ% Uppeƌ 

CoŶfideŶĐe Liŵit of the ŵeaŶ oƌ ϵϱ% UCLͿ is gƌeateƌ thaŶ oƌ eƋual to the ĐƌitiĐal 

ĐoŶĐeŶtƌatioŶ ;i.e. ““ACͿ.  IŶ otheƌ ǁoƌds the laŶd iŶ ƋuestioŶ ŵaǇ ďe ĐoŶsideƌed as 

ĐoŶtaŵiŶated laŶd aŶd fuƌtheƌ iŶǀestigatioŶ aŶd/oƌ ƌeŵediatioŶ ŵaǇ ďe ƌeƋuiƌed to 

ďƌiŶg the laŶd iŶto a suitaďle state foƌ ƌedeǀelopŵeŶt. 

The AlteƌŶatiǀe HǇpothesis is that the tƌue ŵeaŶ ĐoŶĐeŶtƌatioŶ is less thaŶ the ĐƌitiĐal 

ĐoŶĐeŶtƌatioŶ.  IŶ otheƌ ǁoƌds the laŶd iŶ ƋuestioŶ ǁould Ŷot ďe ĐoŶsideƌed as 

ĐoŶtaŵiŶated laŶd aŶd is suitaďle foƌ use.   

The assessŵeŶt has ďeeŶ uŶdeƌtakeŶ at the ϵϱ% ĐoŶfideŶĐe leǀel oŶ the ďasis that if 

the Null HǇpothesis is ƌejeĐted ǁith a high degƌee of ĐoŶfideŶĐe, the deǀelopeƌ has a 

high leǀel of ĐoŶfideŶĐe that the laŶd is ͞suitaďle foƌ use .͟    

Wheƌe data aƌe ĐoŶsideƌed to ďe ŶoƌŵallǇ distƌiďuted the oŶe saŵple t-test has ďeeŶ 

seleĐted as aŶ appƌopƌiate statistiĐal test.  This test assuŵes data aƌe ideŶtiĐallǇ aŶd 

iŶdepeŶdeŶtlǇ distƌiďuted aŶd Đoŵe fƌoŵ aŶ appƌopƌiate ŶoƌŵallǇ distƌiďuted 

populatioŶ.  Wheƌe theƌe is good eǀideŶĐe that the dataset depaƌts sigŶifiĐaŶtlǇ fƌoŵ 

ŶoƌŵalitǇ the oŶe-sided CheďǇĐheǀ Theoƌeŵ has ďeeŶ used as aŶ alteƌŶatiǀe 

appƌopƌiate statistiĐal test. 

Wheƌe statistiĐal aŶalǇsis has ďeeŶ Đaƌƌied out, iŶdiǀidual statistiĐal output suŵŵaƌies 

foƌ eaĐh ĐoŶtaŵiŶaŶt Ŷoted to eǆĐeed ƌeleǀaŶt ““AC aƌe pƌoǀided iŶ the ƌeleǀaŶt 

seĐtioŶ aŶd full spƌeadsheets aƌe pƌoǀided ǁithiŶ AppeŶdiǆ Q. 

Taďle Ϯϰ iŶdiĐates the ƌesults of the sigŶifiĐaŶĐe testiŶg. 

Taďle Ϯϰ: SuŵŵarǇ of PlaŶŶiŶg Regiŵe Null HǇpothesis. 

CoŶtaŵiŶaŶt of 
CoŶĐerŶ 

EǀideŶĐe agaiŶst 
Null HǇpothesis 

SigŶifiĐaŶĐe Test 
Result 

OutĐoŵe 

Ali Cϲ-Cϴ ϱϬ% 
Not eŶough 

eǀideŶĐe 

AĐtioŶ 
ƌeƋuiƌed * 

Ali Cϴ-ϭϬ Ϭ% µ≥CĐ 
Action 

required * 

Ali CϭϬ-ϭϮ ϯ% µ≥CĐ 
Action 

required * 
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CoŶtaŵiŶaŶt of 
CoŶĐerŶ 

EǀideŶĐe agaiŶst 
Null HǇpothesis 

SigŶifiĐaŶĐe Test 
Result 

OutĐoŵe 

Aƌo CϭϬ-ϭϮ ϭϰ% µ≥CĐ 
Action 

required * 

AƌoCϭϬ-ϭϮ Ϯ% µ≥CĐ 
Action 

required * 

Aƌo CϭϮ-ϭϲ Ϯ% µ≥CĐ 
Action 

required * 

AƌoCϭϲ-Ϯϭ ϵϱ% µ<CĐ 
“uitaďle foƌ 

use 

AƌseŶiĐ ϭϬϬ% µ<CĐ 
Suitable for 

use 

Coppeƌ ϭϬϬ% µ<CĐ 
Suitable for 

use 

Lead ϵϵ% µ<CĐ 
Suitable for 

use 

BeŶzo;aͿaŶthƌaĐeŶe ϵϲ% µ<CĐ 
Suitable for 

use 

BeŶzo;aͿpǇƌeŶe Ϭ% µ≥CĐ 
Suitable for 

use 

IŶdeŶo;ghiͿpeƌǇleŶe ϵϵ% µ<CĐ 
Suitable for 

use 

BeŶzo;ďͿfluoƌaŶtheŶe ϵϵ% µ<CĐ 
Suitable for 

use 

 

Wheƌe µ is the tƌue ŵeaŶ ĐoŶĐeŶtƌatioŶ of the ĐoŶtaŵiŶaŶt aŶd CĐ is the ĐƌitiĐal 

ĐoŶĐeŶtƌatioŶ i.e. ““AC. 

*aĐtioŶ ƌeƋuiƌed Đould take the foƌŵ of ĐolleĐtiŶg fuƌtheƌ data aŶd ƌeƌuŶŶiŶg the 

sigŶifiĐaŶĐe test, ƌeǀieǁ of ĐƌitiĐal ĐoŶĐeŶtƌatioŶ eǆposuƌe sĐeŶaƌio aŶd ďasiĐ CLEA 

ŵode eǆposuƌe sĐeŶaƌio, oƌ uŶdeƌtakiŶg ƌeŵediatioŶ oŶ a pƌeĐautioŶaƌǇ ďasis. 

6.4 Reǀieǁ of CLEA Eǆposure SĐeŶario 

6.4.1 GQRA Eǆposure SĐeŶario 

The geŶeƌiĐ GQ‘A Đaƌƌied out as paƌt of the ‘EP ϬϬϭ assessŵeŶt ǁas ďased oŶ the 

folloǁiŶg paƌaŵeteƌs: 
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 PƌedoŵiŶaŶt soil tǇpe – saŶd, ĐhoseŶ to iŶĐluded gƌaŶulaƌ ŵade gƌouŶd 

fƌaĐtioŶs. 

 Depth of ĐoŶtaŵiŶatioŶ ďeloǁ ďuildiŶg ϲϱĐŵ – default CLEA ǀϭ.Ϭϳ settiŶg 

 ThiĐkŶess of ĐoŶtaŵiŶatioŶ – ϮϬϬĐŵ – default CLEA ǀϭ.Ϭϳ 

 OƌgaŶiĐ ŵatteƌ – Ϭ.ϰϴ foƌ ŵade gƌouŶd 

6.4.2 DQRA Eǆposure SĐeŶario 

FolloǁiŶg ƌeǀieǁ of the logs, ĐoŶsideƌatioŶ ǁas giǀeŶ to ƌefiŶiŶg the CLEA eǆposuƌe 

ŵodel foƌ the ĐoŶtaŵiŶaŶts of ĐoŶĐeƌŶ ǁheƌe µ≥CĐ.  

The folloǁiŶg taďle details the ĐhaŶges to the default settiŶgs used to geŶeƌate site 

speĐifiĐ DQ‘A eǆposuƌe ŵodels paƌtiĐulaƌlǇ foƌ deep Đohesiǀe soils oƌ ǁheƌe ǀapouƌ 

souƌĐes ǁheƌe ĐoŶfiŶed to ƌelatiǀelǇ thiŶ hoƌizoŶ, e.g. pipe ďeddiŶg. IŶput aŶd outputs 

of the adǀaŶĐed ŵode CLEA ŵodels aƌe iŶĐluded iŶ AppeŶdiǆ ‘. The additiǀe ƌisk fƌoŵ 

hǇdƌoĐaƌďoŶs has ďeeŶ ƌe-assessed ďased oŶ the DQ‘A ““AC aŶd the hazaƌd ƋuotieŶts 

ƌeǀised, as peƌ AppeŶdiǆ “. 

Table 25: DQRA Inputs 

Exploratory Hole 
Depth of Contamination 

(cm) 

Thickness 

of Source 

(cm) 

Soil Type 
Organic 

Matter 

TP37 250 200 CLAY 0.2 

US07 120 40 SAND 0.48 

US16 160 20 CLAY 0.2 

US29 120 30 SAND 0.48 

US33 50 150 SAND 0.48 

TP3 (1.4-1.8) 140 40 
Sandy 

clayey loam 
0.48 

TP67 120 40 SAND 0.48 

Side 1H 130 20 SAND 0.48 
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Exploratory Hole 
Depth of Contamination 

(cm) 

Thickness 

of Source 

(cm) 

Soil Type 
Organic 

Matter 

TP16 OB0-0.3 100 30 SAND 0.48 

I1 40 60 
Sandy 

clayey loam 
0.48 

6.4.3 DQRA results 

The folloǁiŶg ƌeĐoŵŵeŶdatioŶs ǁeƌe ŵade ďased oŶ a ƌeǀieǁ of the DQ‘A “ite 

“peĐifiĐ AssessŵeŶt Cƌiteƌia ;““ACͿ aŶd the ƌetuƌŶed ĐoŶĐeŶtƌatioŶs, as peƌ Taďle Ϯϲ 

ďeloǁ. 

Taďle Ϯϲ: ReĐoŵŵeŶdatioŶs for Further Reŵedial AĐtioŶs 

Location Depth (m) Contaminants - Pathway 
Recommended 

Remedial Action 

Side 2G 0.3-1.5 Additive TPH -ORAL Cap 

Side I1 0.3-1.5 Additive TPH -ORAL Cap 

TP16 

overburden 

0-0.3, used as 

backfill at 1m bgl* 

Additive TPH - 

INHALATION 
Excavate 

TP29 0.30-0.80 Benzo(a)pyrene - ORAL Cap 

TP3 0-1 Additive TPH -ORAL Cap 

TP3 Side 3 0.9-1.4 Additive TPH -ORAL Cap 

TP39 0.30-0.60 Benzo(a)pyrene - ORAL Cap 

TP42 0.25-0.80 Benzo(a)pyrene - ORAL Cap 

TP46 0-2.2 Additive TPH -ORAL Cap 

TP47 0.30-0.80 Benzo(a)pyrene - ORAL Cap 

TP52 0-0.4;0.9-1.2 
Additive TPH - 

INHALATION 
Excavate 

TP54 0.15-0.70 Benzo(a)pyrene - ORAL Cap 

TP58 0.5-0.8 Additive TPH -ORAL Cap 

TPI1 0.4-1 
Additive TPH - 

INHALATION 
Excavate 

TP-I2 0.50 Benzo(a)pyrene - ORAL Cap 

US07 Side 1.20-1.60 
Ali C10-C12 - 

INHALATION 
Excavate 



 

 

                    NOVARTIS File: 161130 15606-REP-002.docx 

                    NOVARTIS PHARMACEUTICAL, WIMBLEHURST ROAD, HORSHAM, SUSSEX Date: 29-Nov-16 

                     LAND QUALITY INTERIM REPORT  69 Version: v2d1 

Location Depth (m) Contaminants - Pathway 
Recommended 

Remedial Action 

US07 Side 1.20-1.60 
Additive TPH - 

INHALATION 
Excavate 

US33 BASE 1.1-1.6 
Ali C10-C12 - 

INHALATION 
Excavate 

US33 BASE 1.1-1.6 
Additive TPH - 

INHALATION 
Excavate 

US50-Side 0.9-1.3 Additive TPH -ORAL Cap 

 

*Mateƌial fƌoŵ TPϭϲOB, iŶitiallǇ oƌigiŶatiŶg fƌoŵ Ϭ-Ϭ.ϯŵďgl, ǁas used as ďaĐkfill at ϭŵ 

ďgl. The ƌeǀised ŵodel iŶdiĐated a ƌisk still to ďe pƌeseŶt at ϭŵ ďgl. 

The ƌesults of the DQ‘A iŶdiĐated that Ŷo fuƌtheƌ eǆĐaǀatioŶ ǁoƌks ǁeƌe ƌeƋuiƌed at 

the folloǁiŶg loĐatioŶs: 

 TPϯϳ “ide ϮA aŶd TPϯϳ “ide ϰB 

 TPϯ B ϭϳ ADD 

 TPϯ CONC BA“E  

 U“Ϯϵ Base ϭ ϭ.Ϯŵ 

 TPϲϳ ϭ.Ϯ-ϭ.ϲŵ  

 “ide ϭH ϭ.ϯ-ϭ.ϱŵ 

 TP Iϭ Ϭ.ϰ-ϭ.Ϭŵ 

6.5 Further EǆĐaǀatioŶs- USϬϳ, USϮϱ, USϯϯ, TPϱϮ, TPϭϲOB 

6.5.1 USϬϳ 

EǆĐeedaŶĐe of ďoth the additiǀe aŶd iŶdiǀidual ;aliphatiĐ ďaŶd CϭϬ-ϭϮͿ TPHs iŶhalatioŶ 

ƌisk assessŵeŶt Đƌiteƌia ;GACͿ ǁas ideŶtified foƌ the U“Ϭϳ ͚“ide͛ soil saŵple, ĐolleĐted 

ďetǁeeŶ ϭ.Ϯ aŶd ϭ.ϲŵďgl aŶd desĐƌiďed as daƌk saŶd ŵateƌial ;possiďlǇ old pipe 

ďaĐkfillͿ ǁith a slight hǇdƌoĐaƌďoŶ odouƌ.  
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‘eŵedial ǁoƌks the eǆĐaǀatioŶ of a ϱŵ ǆ ϱŵ lateƌal eǆteŶsioŶ aƌea, ǁhiĐh ǁas ĐeŶtƌed 

at the oƌigiŶal U“Ϭϳ piŶ loĐatioŶ aŶd eǆĐaǀated to a depth of ϭ.ϴŵďgl to ƌeŵoǀe the 

suspeĐt ĐoŶtaŵiŶatioŶ.  

ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd ďase, upoŶ ƌeŵoǀal of the 

ĐoŶtaŵiŶated ŵateƌials aŶd ǁeƌe tested foƌ TPH CWG. OǀeƌďuƌdeŶ saŵples ǁeƌe 

ĐolleĐted aŶd aŶalǇsed foƌ the full Hoƌshaŵ suite of aŶalǇsis. 

The eǆĐaǀatioŶ ǁas ďaĐkfilled ǁith Ƌuaƌƌied TǇpe ϭ iŵpoƌt ŵateƌial up to a depth of 

Ϭ.ϱŵďgl aŶd ǁith the tested oǀeƌďuƌdeŶ fƌoŵ Ϭ.ϱ toϭ.ϴŵďgl. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle Ϯϳ. 

6.5.2 USϮϱ 

EǆĐeedaŶĐe of the TPH CWG ƌisk assessŵeŶt Đƌiteƌia ;GACͿ foƌ the AƌoŵatiĐ ďaŶd CϮϭ-

ϯϱ ǁas Ŷoted fƌoŵ the saŵple U“Ϯϱ ͚“ide ,͛ ĐolleĐted ďetǁeeŶ ϭ.Ϯ aŶd ϭ.ϰŵďgl. The 

ĐoŶtaŵiŶated ŵateƌial ǁas desĐƌiďed as ďlaĐk gƌaǀel aŶd possiďle fiŶe ashes aŶd ǁas 

Ŷoted to ďe pƌeseŶt aloŶg the easteƌŶ side of the deĐoŵŵissioŶed uŶdeƌgƌouŶd 

seƌǀiĐe duĐt.  

‘eŵedial ǁoƌks ǁeƌe aiŵed to seleĐtiǀelǇ ƌeŵoǀe the ĐoŶtaŵiŶated ŵateƌial aloŶg 

the side of the seƌǀiĐe duĐt. The eǆĐaǀatioŶ ǁas pƌogƌessed, lateƌallǇ, appƌoǆ. ϵ.ϱŵ 

Ŷoƌtheast aŶd ϭϳ.ϱŵ southǁest of the oƌigiŶal U“Ϯϱ piŶ loĐatioŶ, uŶtil Ŷo ǀisual 

eǀideŶĐe of the ĐoŶtaŵiŶated ashes aŶd gƌaǀel ǁeƌe eŶĐouŶteƌed. The eǆĐaǀatioŶ 

depth ƌaŶged ďetǁeeŶ ϭ.ϵ aŶd Ϯ.ϭŵďgl. 

ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd ďase upoŶ ƌeŵoǀal of the 

ĐoŶtaŵiŶated ŵateƌials aŶd ǁeƌe tested foƌ TPH CWG.  AŶ oǀeƌďuƌdeŶ saŵple ǁas 

ĐolleĐted fƌoŵ ϭ-Ϯ.ϭŵďgl aŶd aŶalǇsed foƌ the full Hoƌshaŵ suite of aŶalǇsis.  

The eǆĐaǀatioŶ ǁas ďaĐkfilled usiŶg the tested oǀeƌďuƌdeŶ ŵateƌial aǀailaďle.  

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle Ϯϳ. 
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6.5.3 TP ϱϮ 

EǆĐeedaŶĐe of the additiǀe TPH iŶhalatioŶ ƌisk assessŵeŶt Đƌiteƌia ;GACͿ ǁas ideŶtified 

foƌ the soil saŵples ĐolleĐted ǁithiŶ Ϭ-Ϭ.ϰŵďgl aŶd Ϭ.ϵ-ϭ.Ϯŵďgl stƌata. 

‘eŵedial ǁoƌks uŶdeƌtakeŶ ďǇ KDC iŶǀolǀed the eǆĐaǀatioŶ of a ϱŵ ǆ ϱŵ lateƌ al 

eǆteŶsioŶ aƌea, ĐeŶtƌed at the oƌigiŶal TPϱϮ piŶ loĐatioŶ aŶd eǆĐaǀated to a depth of 

ϭ.ϯŵďgl.   

ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd ďase, upoŶ ƌeŵoǀal of the 

ĐoŶtaŵiŶated ŵateƌials aŶd tested foƌ TPH CWG.   

The eǆĐaǀatioŶ ǁas ĐoŵpletelǇ ďaĐkfilled ǁith Ƌuaƌƌied TǇpe ϭ iŵpoƌt ŵateƌial. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle Ϯϳ. 

6.5.4 USϯϯ 

EǆĐeedaŶĐe of ďoth the additiǀe aŶd iŶdiǀidual ;aliphatiĐ ďaŶd CϭϬ-ϭϮͿ TPHs iŶhalatioŶ 

ƌisk assessŵeŶt Đƌiteƌia ;GACͿ ǁas Ŷoted foƌ the saŵple U“ϯϯ ͚Base͛ , ĐolleĐted foƌŵ 

the gƌaǀel pipe ďeddiŶg, at a depth of ϭ.ϭ-ϭ.ϲŵďgl, ǁheƌe ǀisual aŶd olfaĐtoƌǇ eǀideŶĐe 

of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶatioŶ ǁeƌe Ŷoted.  

‘eŵedial ǁoƌks iŶǀolǀed the ƌeŵoǀal of the hǇdƌoĐaƌďoŶ iŵpaĐted soils, uŶtil Ŷo 

fuƌtheƌ ǀisual aŶd/oƌ olfaĐtoƌǇ eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁeƌe ŶotiĐed.  The 

eǆĐaǀatioŶ, ĐhaƌaĐteƌised ďǇ aŶ iƌƌegulaƌ shape, ǁas pƌogƌessed lateƌallǇ ϯ.Ϯŵ to the 

Ŷoƌth, ϴ.ϱŵ to the south aŶd soŵe ϭϭ.ϱŵ to the east of the oƌigiŶal U“ϯϯ piŶ loĐatioŶ. 

The eǆĐaǀatioŶ depth ƌaŶged ďetǁeeŶ ϭ.ϳ-Ϯ.ϰŵďgl. 

As paƌt of the ƌeŵedial ǁoƌks, a ĐoŶĐƌete ŵaŶhole Đhaŵďeƌ aŶd ƌelated ƌeduŶdaŶt 

pipeliŶes ǁeƌe ƌeŵoǀed to alloǁ aĐĐess to suƌƌouŶdiŶg ĐoŶtaŵiŶated soils. 

ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd ďase, upoŶ ƌeŵoǀal of the 

ĐoŶtaŵiŶated ŵateƌials aŶd ǁeƌe tested foƌ TPH CWG.  OǀeƌďuƌdeŶ saŵples ǁeƌe 

ĐolleĐted aŶd aŶalǇsed foƌ the full Hoƌshaŵ suite of aŶalǇsis. 
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The eǆĐaǀatioŶ ǁas ďaĐkfilled ǁith Ƌuaƌƌied TǇpe ϭ iŵpoƌt ŵateƌial up to a depth of 

Ϭ.ϱŵďgl aŶd ǁith the tested oǀeƌďuƌdeŶ fƌoŵ Ϭ.ϱ toϭ.ϳ-Ϯ.ϰŵďgl. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle Ϯϳ. 

6.5.5 TPϭϲ OB 

Tƌial pit TPϭϲ eǆĐeedaŶĐes of AliphatiĐ Cϱ-ϲ aŶd lead GAC ǁeƌe Ŷoted fƌoŵ Ϭ.ϯ-ϭ.Ϭŵďgl 

iŶ the pƌeǀious KDC site iŶǀestigatioŶ ƌepoƌt. The eǆĐeedaŶĐe ǁas eŶĐouŶteƌed ǁithiŶ 

a stƌatuŵ desĐƌiďed as gƌeǇ saŶdǇ gƌaǀel of ŵiǆed lithologǇ ǁith oĐĐasioŶal Đoďďles 

;ŵaiŶlǇ ĐoŵpƌisiŶg of Đƌushed ĐoŶĐƌete, ďƌiĐks aŶd stoŶesͿ.  

KDC eǆĐaǀated aŶ aƌea of ϱŵ ǆ ϱŵ to a depth of ϭ.Ϭŵďgl, aŶd alloǁed foƌ the 

eǆĐaǀatioŶ, stoĐkpiliŶg aŶd testiŶg of the oǀeƌďuƌdeŶ ;Ϭ-Ϭ.ϯŵďglͿ foƌ poteŶtial ƌe-use.  

Visual aŶd olfaĐtoƌǇ eǀideŶĐe of ĐoŶtaŵiŶatioŶ ǁas Ŷot eǀideŶt ǁheŶ ƌeaĐhiŶg the 

eǆteŶt of the ϮϱŵϮ eǆĐaǀatioŶ. ValidatioŶ saŵples ǁeƌe ĐolleĐted fƌoŵ the side aŶd 

ďase upoŶ ƌeŵoǀal of the ĐoŶtaŵiŶated ŵateƌials ;ϱ saŵples iŶ totalͿ aŶd ǁeƌe tested 

foƌ TPH CWG aŶd Lead, ǁith all passiŶg the site Đƌiteƌia. OŶe saŵple had ďeeŶ alloǁed 

foƌ the testiŶg of the oǀeƌďuƌdeŶ.   

The oǀeƌďuƌdeŶ saŵple failed the ƌisk assessŵeŶt Đƌiteƌia aŶd ǁas ƌeŵoǀed fƌoŵ site. 

The ƌeŵaiŶiŶg eǆĐaǀatioŶ ǀoid ǁas ďaĐkfilled ǁith ǀiƌgiŶ TǇpe ϭ aggƌegate iŵpoƌt 

ŵateƌial. 

Fuƌtheƌ details ƌegaƌdiŶg the eǆĐaǀatioŶ aƌe iŶĐluded ǁithiŶ Taďle Ϯϳ. 

Taďle Ϯϳ: Further EǆĐaǀatioŶs – USϬϳ, USϮϱ, USϯϯ, TPϱϮ, TPϭϲOB 

Excavation 

ID 

Start - End 

Date (incl. 

backfilling) 

Area 

(m2) 

Depth 

Range 

(m) 

Soil Off 

Site 

(tonnes) 

Number of 

Times 

Excavation 

purged 

Soil 

Treatment

/ Disposal 

Facility 

US25 25/10/2016-

27/10/2016 

42.4 1.2-1.4 15.6 N/A Biogenie - 

Redhill 

TP52 8/11/2016 – 

14/11/2016 

25 1.3 50.68 N/A Biogenie - 

Redhill 

US33 9/11/2016 – 

16/11/2016 

71.7 1.7-2.4 168.44 N/A Biogenie - 

Redhill 
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Excavation 

ID 

Start - End 

Date (incl. 

backfilling) 

Area 

(m2) 

Depth 

Range 

(m) 

Soil Off 

Site 

(tonnes) 

Number of 

Times 

Excavation 

purged 

Soil 

Treatment

/ Disposal 

Facility 

US07 14/11/2016 

– 

21/11/2016 

25 1.8 73.48 N/A Biogenie - 

Redhill 

TP16 OB 04/08/2016 - 

04/08/2016 

25 0-1.0 78.82 N/A Biogenie - 

Redhill 

 

6.6 ValidatioŶ results 

ValidatioŶ saŵples ǁeƌe takeŶ fƌoŵ the additioŶal eǆĐaǀatioŶs detailed iŶ seĐtioŶ ϲ.Ϯ aŶd ϲ.ϱ. 

A ƌeǀieǁ of the ǀalidatioŶ ƌesults agaiŶst the GACs iŶdiĐated failuƌes at the loĐatioŶs detailed 

iŶ Taďle Ϯϴ.  

Table 28: Validation Results GAC Review 

Location Depth (mbgl) Contaminant  - Pathway 

US46 BASE 9 
1.70 

 
Additive TPH - INHALATION 

US 46 SIDE 4D 1.0-2.0 Additive TPH - INHALATION 

US 46 SIDE 3B 0.9-1.50 Additive TPH - INHALATION 

US 46 OVERBURDEN 2 

 
- Additive TPH -ORAL 

US46 OVERBURDEN 3 

 
- 

Ali C10-C12 and 

Additive TPH - INHALATION 

US46 SIDE 2D 

 

1.10-1.80 

 
Additive TPH - INHALATION 

US 46 SIDE 1H 0.5 – 1.0 
Aro 21-35 and Additive TPH - 

ORAL 

US25 SIDE3A 

 

1.50-2.00 

 

Ali C8-C10 and Additive TPH 

- INHALATION 

US25 BLUE MATERIAL 

 

1.80 

 
Additive TPH - INHALATION 
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Location Depth (mbgl) Contaminant  - Pathway 

US33 OVERBURDEN 

 

0-1.7 

 

Benzo(b)fluoranthene - 

ORAL 

 

TP52 SIDE3 

 

0.00-0.50 

 
Additive TPH - INHALATION 

US18 SIDE 3A 

 

1.90-3.00 

 

Ali C6-C8, Ali C8-C10 and 

Additive TPH - INHALATION 

US33 OVERBURDEN 

 

0.00-2.50 

 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene - 

ORAL 

US18 SIDE 3B 

 

1.7-2.3 

 

Additive TPH - INHALATION 

 

US07 OVERBURDEN 0-1.2 Additive TPH - INHALATION 

6.6.1 ValidatioŶ DQRA 

The CLEA eǆposuƌe paƌaŵeteƌs ǁeƌe ƌeǀised to take aĐĐouŶt of soil tǇpe, depth, 

hoƌizoŶ thiĐkŶess aŶd “OM; ““AC ǁeƌe geŶeƌated ďased oŶ the folloǁiŶg assuŵptioŶs, 

aŶd additiǀe TPH Hazaƌd ƋuotieŶts ƌeǀised.  Taďle Ϯϵ ďeloǁ details the ŶoŶ-default 

iŶputs. 

Taďle Ϯϵ: ValidatioŶ Saŵple DQRA IŶputs 

Exploratory 

Hole 

Depth of 

Contamination 

(cm) 

Thickness of 

Source (cm) 
Soil Type 

Organic 

Matter 

US46 Base 9* 170 200 
Sandy 

clayey loam 
0.48 

US46Side 4D/ 

Side 2D 
100 200 

Sandy 

clayey loam 
0.48 

US46 side 1H 50 40 
Sandy 

clayey loam 
0.48 

TP52 Side 3 0 50 SAND 0.48 

 

*U“ϰϲ Base ϵ sĐeŶaƌio ““AC ǁeƌe used foƌ the folloǁiŶg eǆploƌatoƌǇ holes as the 

eǆposuƌe sĐeŶaƌio ǁas deeŵed to ďe the saŵe: 
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 U“Ϯϱ“ideϯA  

 U“Ϯϱ Blue Mateƌial 

 U“ϭϴ “ide ϯB 

 U“ϭϴ “ide ϯA 

Note U“ ϰϲ oǀeƌďuƌdeŶ Ϯ, aŶd U“ ϰϲ OǀeƌďuƌdeŶ ϯ haǀe ďeeŶ ƌeŵoǀed fƌoŵ site; 

theƌefoƌe Ŷo fuƌtheƌ eǆĐaǀatioŶ iŶ these aƌeas ǁas ƌeƋuiƌed. 

6.6.2 ValidatioŶ DQRA Results 

The ƌesults of the ǀalidatioŶ DQ‘A assessŵeŶt iŶdiĐated failuƌes at: 

 U“ϯϯ oǀeƌďuƌdeŶ - Ϭ-ϭ.ϳŵďgl 

 U“ϯϯ oǀeƌďuƌdeŶ - Ϭ-Ϯ.ϱŵďgl 

 U“Ϭϳ oǀeƌďuƌdeŶ - Ϭ-ϭ.Ϯŵďg 

6.6.3 ValidatioŶ of Further Works 

A suďseƋueŶt CLEA ŵodel ǁas geŶeƌated to deteƌŵiŶe the affeĐt if the Ŷeaƌ suƌfaĐe 

soils ;Ϭ-Ϭ.ϱŵďglͿ ǁeƌe eǆĐaǀated aŶd ƌeplaĐed ǁith ĐleaŶ Đoǀeƌ. The taďle ďeloǁ details 

the Ŷo-default paƌaŵeteƌs. IŶput aŶd ƌesult sheets aloŶg ǁith additiǀe TPH ƌisk 

suŵŵaƌǇ sheets aƌe iŶĐluded iŶ AppeŶdiĐes ‘ aŶd “, ƌespeĐtiǀelǇ. 

Taďle ϯϬ: Further ǀalidatioŶ DQRA 

Exploratory 

Hole 

Depth of 

Contamination 

(cm) 

Thickness 

of Source 

(cm) 

Soil Type 
Organic 

Matter 

US33OB/ US07 

OB with 500mm 

clean cover 

50 200 SAND 0.48 

Mateƌial at depth i.e. >Ϭ.ϱŵ iŶ these loĐatioŶs ŵet the ““AC.  Theƌefoƌe the folloǁiŶg 

ƌeĐoŵŵeŶdatioŶ ǁas ŵade to eǆĐaǀate Ϭ-Ϭ.ϱŵďgl iŶ these loĐatioŶs aŶd iŵpoƌt ĐleaŶ 

Đoǀeƌ. No fuƌtheƌ ǀalidatioŶ ǁas ĐoŶsideƌed ŶeĐessaƌǇ. 
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6.7 SuŵŵarǇ 

A suŵŵaƌǇ of the ƌesidual ƌisks oŶ the site folloǁiŶg the ƌeŵedial ǁoƌks is detailed iŶ “eĐtioŶ 

ϳ. 
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7. RESIDUAL RISKS 

7.1 Residual Risk 

Taďle ϯϭ details the loĐatioŶs of outstaŶdiŶg ƌesidual ƌisks foƌ a ƌesideŶtial aŶd ĐoŵŵeƌĐial eŶd 

uses. Figuƌes ϰ aŶd ϱ shoǁ these loĐatioŶs.  

Taďle ϯϭ: Residual Risks 

Location 
Depth (m 

bgl) 

Contaminants - 

Pathway 

Recommended 

Remedial Action 

Residential 

Recommended 

Remedial 

Action 

Commercial 

Side 2G 0.3-1.5 Additive TPH -ORAL Cap N/A 

Side I1 0.3-1.5 Additive TPH -ORAL Cap N/A 

TP29 0.30-0.80 
Benzo(a)pyrene – 

ORAL; amosite 
Cap Cap 

TP3 0-1 Additive TPH -ORAL Cap N/A 

TP3 Side 3 0.9-1.4 Additive TPH -ORAL Cap N/A 

TP39 0.30-0.60 
Benzo(a)pyrene – 

ORAL; chrysotile 
Cap Cap 

TP42 0.25-0.80 
Benzo(a)pyrene - 

ORAL 
Cap N/A 

TP46 0-2.2 
Additive TPH -ORAL; 

Chrysotile 
Cap N/A 

TP47 0.30-0.80 
Benzo(a)pyrene - 

ORAL 
Cap N/A 

TP54 0.15-0.70 
Benzo(a)pyrene - 

ORAL 
Cap N/A 

TP58 0.5-0.8 Additive TPH -ORAL Cap N/A 

TP-I2 0.5 
Benzo(a)pyrene - 

ORAL 
Cap N/A 

US50-Side 0.9-1.3 Additive TPH -ORAL Cap N/A 

TP29 

 
1.70-2.0 Chrysotile Cap Cap 

TP29 

 
2.5-3.0 Chrysotile Cap Cap 

TP30 

 
1.0-1.70 Chrysotile Cap Cap 
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Location 
Depth (m 

bgl) 

Contaminants - 

Pathway 

Recommended 

Remedial Action 

Residential 

Recommended 

Remedial 

Action 

Commercial 

TP30 

 
2.0-3.0 Chrysotile Cap Cap 

TPE1 

 
0.40-0.80 Chrysotile Cap Cap 

TP39 

 
0.90-1.00 

Chrysotile 

 
Cap Cap 

TP18 

 
0.00-0.50 

Chrysotile 

 
Cap Cap 

TP58 

 
0.05-0.50 

Chrysotile 

 
Cap Cap 

TP52 

 
0.00-0.40 

Chrysotile 

 
Cap Cap 

TP52 

 
0.90-1.20 

Amosite 

 
Cap Cap 

TP28 - ADD 

 
0.2-1.0 

Chrysotile 

 
Cap Cap 

7.2 Reǀised CoŶĐeptual Site Model 

7.2.1 IŶtroduĐtioŶ 

FolloǁiŶg ĐoŵpletioŶ of the ǁoƌks the ĐoŶĐeptual site ŵodel ;C“MͿ has ďeeŶ updated. 

Based oŶ the eǆistiŶg iŶfoƌŵatioŶ, the ƌisk assessŵeŶt outĐoŵes, the likelihood of a 

pollutaŶt liŶkage ďeiŶg ƌealised ;souƌĐe, pathǁaǇ, ƌeĐeptoƌͿ aŶd the sigŶifiĐaŶĐe of the 

ƌisks to huŵaŶ health, the ǁateƌ eŶǀiƌoŶŵeŶt aŶd pƌopeƌtǇ ǁas assessed ďased oŶ 

the folloǁiŶg Đategoƌies: 

 GreeŶ – ďased oŶ aǀailaďle iŶfoƌŵatioŶ, the likelihood of a pollutaŶt liŶkage 

ďeiŶg ƌealised is assessed as uŶlikelǇ. “igŶifiĐaŶt possiďilitǇ of sigŶifiĐaŶt haƌŵ 

to huŵaŶ health, pƌopeƌtǇ aŶd/oƌ a sigŶifiĐaŶt possiďilitǇ of pollutioŶ to the 

ǁateƌ eŶǀiƌoŶŵeŶt has Ŷot ďeeŶ ideŶtified 
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 Aŵďer – ďased oŶ aǀailaďle iŶfoƌŵatioŶ, the likelihood of a pollutaŶt liŶkage 

ďeiŶg ƌealised is assessed as possiďle. Hoǁeǀeƌ, theƌe is iŶsuffiĐieŶt 

iŶfoƌŵatioŶ to ĐoŶfiƌŵ this oďseƌǀatioŶ aŶd fuƌtheƌ aĐtioŶ oƌ assessŵeŶt ŵaǇ 

ďe ƌeƋuiƌed, to assess the sigŶifiĐaŶĐe of these oďseƌǀatioŶs 

 Red – ďased oŶ aǀailaďle iŶfoƌŵatioŶ, the likelihood of a pollutaŶt liŶkage 

ďeiŶg ƌealised is assessed as likelǇ. “igŶifiĐaŶt possiďilitǇ of sigŶifiĐaŶt haƌŵ to 

huŵaŶ health, pƌopeƌtǇ aŶd/oƌ a sigŶifiĐaŶt possiďilitǇ of pollutioŶ to the 

ǁateƌ eŶǀiƌoŶŵeŶt is likelǇ to ďe pƌeseŶt. Fuƌtheƌ aĐtioŶs oƌ assessŵeŶt aƌe 

likelǇ to ďe ƌeƋuiƌed to assess the sigŶifiĐaŶĐe of these oďseƌǀatioŶs aŶd/oƌ to 

ďƌeak the pollutaŶt liŶkage.  Taďle ϯϮ shoǁs the ‘eǀised CoŶĐeptual “ite 

Model. 

7.2.2 UŶĐertaiŶties aŶd LiŵitatioŶs 

The iŶǀestigatioŶ, ƌeŵediatioŶ aŶd suďseƋueŶt ŵoŶitoƌiŶg ǁas liŵited iŶ its Ŷatuƌe, 

duƌatioŶ aŶd eǆteŶt ;spatial aŶd ǀeƌtiĐalͿ. Its puƌpose ǁas to ideŶtifǇ poteŶtiallǇ 

sigŶifiĐaŶt issues aĐƌoss the site. Fuƌtheƌ soil gas ŵoŶitoƌiŶg ǁill ďe ƌeƋuiƌed iŶ oƌdeƌ 

to fullǇ ĐhaƌaĐteƌise the gas ƌegiŵe oŶ site. AdditioŶallǇ, should site leǀels ĐhaŶge 

sigŶifiĐaŶtlǇ thƌough a Đut iŶ pƌofile, fuƌtheƌ ƌeŵediatioŶ ŵaǇ ďe ƌeƋuiƌed.  
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Taďle ϯϮ: Reǀised CoŶĐeptual Site Model. 

PoteŶtial SourĐe 
PoteŶtial 
PathǁaǇ 

PoteŶtial 
ReĐeptor 

QuaŶtitatiǀe Risk AssessŵeŶt of PoteŶtial 
PollutaŶt LiŶkages 

PollutaŶt 
LiŶkages 
RatiŶg 

ReĐoŵŵeŶded 
AĐtioŶ 

GƌouŶd 
ĐoŶtaŵiŶatioŶ 
assoĐiated ǁith fill 
ŵateƌial aŶd 
histoƌiĐal laŶd use 
;TPH aŶd PAHsͿ aŶd 
ĐoŶfiƌŵed duƌiŶg site 
iŶǀestigatioŶ 

 

 

 

 

 

 

Deƌŵal ĐoŶtaĐt 
aŶd iŶgestioŶ 
fƌoŵ eǆposed 
soils 

CoŶstƌuĐtioŶ 
ǁoƌkeƌs 

 

TPHs ǁeƌe deteĐted at eleǀated 
ĐoŶĐeŶtƌatioŶs that Đould pose a ƌisk. 
CoŶstƌuĐtioŶ ǁoƌkeƌs aƌe likelǇ to Đoŵe 
iŶto ĐoŶtaĐt ǁith these ŵateƌials duƌiŶg 
eǆĐaǀatioŶs assoĐiated ǁith ĐoŶstƌuĐtioŶ 
ǁoƌks.  

‘ed DuƌiŶg aŶǇ gƌouŶd 
distuƌďaŶĐe ǁoƌks 
opeƌatiǀes should 
ǁeaƌ suitaďle PPE 
to pƌoteĐt fƌoŵ 
deƌŵal ĐoŶtaĐt 
ǁith 
ĐoŶtaŵiŶaŶts.  

Futuƌe site 
useƌs – 
ƌesideŶtial aŶd 
ĐoŵŵeƌĐial 

‘esideŶtial EŶd Use 

BeŶzo;aͿpǇƌeŶe ĐoŶĐeŶtƌatioŶs that Đould 
pose a ƌisk thƌough aŶ O‘AL pathǁaǇ 
ǁeƌe fouŶd at TPϮϵ ;Ϭ.ϯϬ-Ϭ.ϴϬŵ ďglͿ, 
TPϯϵ ;Ϭ.ϯϬ-Ϭ.ϲϬŵ ďglͿ, TPϰϮ ;Ϭ.Ϯϱ-Ϭ.ϴϬŵ 
ďglͿ, TPϰϳ ;Ϭ.ϯϬ-Ϭ.ϴϬŵ ďglͿ, TPϱϰ ;Ϭ.ϭϱ-
Ϭ.ϳϬŵ ďglͿ aŶd TPIϮ ;Ϭ.ϱŵ ďglͿ. 

Additiǀe TPH ĐoŶĐeŶtƌatioŶs that Đould 
pose a ƌisk thƌough aŶ O‘AL pathǁaǇ 
ǁeƌe at loĐatioŶs “ide ϮG ;Ϭ.ϯ-ϭ.ϱŵ ďglͿ, 
“ide ϭI ;Ϭ.ϯ-ϭ.ϱŵ ďglͿ, TPϯ ;Ϭ-ϭ.Ϭŵ ďglͿ, 
TPϯ “ide ϯ ;Ϭ.ϵ-ϭ.ϰŵ ďglͿ, TPϰϲ ;Ϭ-Ϯ.Ϯŵ 
ďglͿ, TPϱϴ ;Ϭ.ϱ-Ϭ.ϴŵ ďglͿ aŶd U“ ϱϬ “ide 
;Ϭ.ϵ-ϭ.ϯŵ ďglͿ. 

‘ed CappiŶg ǁith 
haƌdstaŶdiŶg. 
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PoteŶtial SourĐe 
PoteŶtial 
PathǁaǇ 

PoteŶtial 
ReĐeptor 

QuaŶtitatiǀe Risk AssessŵeŶt of PoteŶtial 
PollutaŶt LiŶkages 

PollutaŶt 
LiŶkages 
RatiŶg 

ReĐoŵŵeŶded 
AĐtioŶ 

Futuƌe site 
useƌs - 
ĐoŵŵeƌĐial 

CoŵŵeƌĐial EŶd Use  

No eǆĐeedaŶĐes. 

 

GƌeeŶ No ƌeŵediatioŶ / 
ŵitigatioŶ 
ŵeasuƌes 
ƌeƋuiƌed. 

IŶhalatioŶ of 
ǁiŶdďloǁŶ 
dust 

CoŶstƌuĐtioŶ 
ǁoƌkeƌs 

TPHs aŶd PAHs ǁeƌe deteĐted at 
ĐoŶĐeŶtƌatioŶs eǆĐeediŶg the ƌeleǀaŶt 
GAC. ‘isk to huŵaŶ health ǀia the 
pƌoduĐtioŶ of dust.  

‘ed Dust ŵitigatioŶ 
ŵeasuƌe should 
ďe adopted duƌiŶg 
ĐoŶstƌuĐtioŶ 
iŶĐludiŶg the 
daŵpeŶiŶg doǁŶ 
of ŵateƌial. 

Futuƌe site 
useƌs 

TPHs aŶd PAHs ǁeƌe deteĐted at 
ĐoŶĐeŶtƌatioŶs eǆĐeediŶg the ƌeleǀaŶt 
GAC. ‘isk to huŵaŶ health ǀia the 
pƌoduĐtioŶ of dust. 

‘ed CappiŶg ǁith 
haƌdstaŶdiŶg. 

Eǆposuƌe to 
TPH aŶd PAH 

CoŶstƌuĐtioŶ 
ǁoƌkeƌs 

 

TPHs aŶd PAHs ǁeƌe deteĐted at 
ĐoŶĐeŶtƌatioŶs that Đould pose a ƌisk.  
CoŶstƌuĐtioŶ ǁoƌkeƌs Đould Đoŵe iŶto 
ĐoŶtaĐt ǁith these soils. 

 

Aŵďeƌ OĐĐupatioŶal aiƌ 
ŵoŶitoƌiŶg should 
ďe uŶdeƌtakeŶ.  
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PoteŶtial SourĐe 
PoteŶtial 
PathǁaǇ 

PoteŶtial 
ReĐeptor 

QuaŶtitatiǀe Risk AssessŵeŶt of PoteŶtial 
PollutaŶt LiŶkages 

PollutaŶt 
LiŶkages 
RatiŶg 

ReĐoŵŵeŶded 
AĐtioŶ 

 LeaĐhiŶg of 
ĐoŶtaŵiŶaŶts 
fƌoŵ ŵade 
gƌouŶd iŶto 
uŶdeƌlǇiŶg 
gƌouŶdǁateƌ, 
ǁhiĐh Đould ďe 
aďstƌaĐted  

Futuƌe site 
useƌs 

GƌouŶdǁateƌ failuƌes of ‘PV foƌ ŵetals 
;AƌseŶiĐ, Cadŵiuŵ, Chƌoŵiuŵ, NiĐkel aŶd 
seleŶiuŵͿ ǁeƌe Ŷoted at BHϰ, BHϱ aŶd 
BHϳ ďut ǁeƌe Ŷot ƌepeated oǀeƌ ŵultiple 
ƌouŶds. 

 

GƌeeŶ NoŶe 

LeaĐhiŶg of 
ĐoŶtaŵiŶaŶts 
fƌoŵ ŵade 
gƌouŶd, iŶto 
uŶdeƌlǇiŶg 
gƌouŶdǁateƌ, 
ǁhiĐh Đould 
ŵigƌate offsite 

“uƌfaĐe Wateƌ GƌouŶdǁateƌ failuƌes of EQ“ ǁeƌe Ŷoted 
foƌ Đoppeƌ, ŶiĐkel, ziŶĐ aŶd fluoƌaŶtheŶe 
aĐƌoss the site oŶ ŵultiple ƌouŶds. 

These aƌe Ŷot ƌealised ĐoŶsisteŶtlǇ iŶ the 
leaĐhate ƌesults aĐƌoss the site aŶd so 
theƌe is Ŷo pollutaŶt liŶkage.  The ŵodel is 
oǀeƌ-pƌediĐtiŶg paƌtitioŶiŶg aŶd the ŵade 
gƌouŶd is Ŷot ĐoŶsideƌed aŶ aĐtiǀe souƌĐe. 

GƌeeŶ NoŶe 

Asďestos IŶhalatioŶ of 
fiďƌes 

Futuƌe site 
useƌs – 
ƌesideŶtial aŶd 
ĐoŵŵeƌĐial 

ACM ǁas deteĐted at seǀeƌal loĐatioŶs iŶ 
loǁ ĐoŶĐeŶtƌatioŶs.  “peĐifiĐ ĐoŶsideƌatioŶ 
should ďe giǀeŶ to TPEϭ, TPϮϵ, TPϯϵ, 
TPϭϴ, TPϱϴ, TPϱϮ, TPϮϴ, TPϯϬ aŶd TPϰϲ. 

‘ed CappiŶg ǁith 
haƌdstaŶdiŶg 
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PoteŶtial SourĐe 
PoteŶtial 
PathǁaǇ 

PoteŶtial 
ReĐeptor 

QuaŶtitatiǀe Risk AssessŵeŶt of PoteŶtial 
PollutaŶt LiŶkages 

PollutaŶt 
LiŶkages 
RatiŶg 

ReĐoŵŵeŶded 
AĐtioŶ 

GƌouŶdǁateƌ 
uŶdeƌlǇiŶg the site 
ĐoŶtaiŶiŶg eleǀated 
ĐoŶĐeŶtƌatioŶs of 
ĐoŶtaŵiŶaŶts. 

AďstƌaĐtioŶ foƌ 
ĐoŶsuŵptioŶ 

Futuƌe site 
useƌs 

Metals eǆĐeeded the ‘PV oŶ seǀeƌal 
ƌouŶds at BHϰ, BHϱ aŶd BHϳ, ǁith isolated 
hǇdƌoĐaƌďoŶ eǆĐeedaŶĐes aĐƌoss the site.  
The ƌeŵoǀal of hǇdƌoĐaƌďoŶ 
ĐoŶtaŵiŶated soils, ĐoŵďiŶed ǁith the 
eǆteŶsiǀe gƌouŶdǁateƌ puŵpiŶg ƌegiŵe is 
likelǇ to haǀe had a positiǀe effeĐt oŶ the 
gƌouŶdǁateƌ ƋualitǇ.  AdditioŶallǇ, giǀeŶ 
that theƌe aƌe Ŷo aďstƌaĐtioŶs ǁithiŶ ϭkŵ 
of the site, it is uŶlikelǇ that gƌouŶdǁateƌ 
ǁill ďe aďstƌaĐted fƌoŵ the ŵade gƌouŶd 
aƋuifeƌ iŶ the Ŷeaƌ futuƌe. 

GƌeeŶ NoŶe 

GƌouŶdǁateƌ 
uŶdeƌlǇiŶg the site 
ĐoŶtaiŶiŶg eleǀated 
ĐoŶĐeŶtƌatioŶs of 
ĐoŶtaŵiŶaŶts. 

MigƌatioŶ of 
ĐoŶtaŵiŶaŶts 
to the 
suƌƌouŶdiŶg 
suƌfaĐe ǁateƌ 
ďodǇ. 

NeaƌďǇ suƌfaĐe 
ǁateƌ 

The ƌesults of the Leǀel ϯ gƌouŶdǁateƌ 
assessŵeŶt has shoǁŶ theƌe to ďe aŶ 
isolated eǆĐeedaŶĐe of fluoƌaŶtheŶe 
eǆĐeediŶg the aĐĐeptaŶĐe Đƌiteƌia at BHϰ.  
This is ĐoŶsideƌed to ďe a oŶe off 
oĐĐuƌƌeŶĐe aŶd theƌefoƌe Ŷot a sigŶifiĐaŶt 
ƌisk.  FluoƌaŶtheŶe aŶd ďeŶzo;aͿpǇƌeŶe 
eǆĐeed the aĐĐeptaŶĐe Đƌiteƌia foƌ the 
ǁateƌ puƌged fƌoŵ TPϮϴ – TPϰϲ. 

GƌeeŶ NoŶe 
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PoteŶtial SourĐe 
PoteŶtial 
PathǁaǇ 

PoteŶtial 
ReĐeptor 

QuaŶtitatiǀe Risk AssessŵeŶt of PoteŶtial 
PollutaŶt LiŶkages 

PollutaŶt 
LiŶkages 
RatiŶg 

ReĐoŵŵeŶded 
AĐtioŶ 

Made gƌouŶd, 
ŵethaŶe aŶd ĐaƌďoŶ 
dioǆide. 

MigƌatioŶ iŶto 
ďuildiŶgs ǀia 
fouŶdatioŶ 
aŶd/oƌ seƌǀiĐe 
ƌuŶs. 

BuildiŶg 
eǆplosioŶ ƌisk 
fƌoŵ ŵethaŶe. 

Futuƌe site 
useƌs – 
asphǇǆiatioŶ 
fƌoŵ ĐaƌďoŶ 
dioǆide. 

IŶitial ƌouŶds shoǁ loǁ floǁ aŶd loǁ 
ŵethaŶe aŶd ĐaƌďoŶ dioǆide 
ĐoŶĐeŶtƌatioŶs, fuƌtheƌ ƌouŶds aƌe 
ƌeƋuiƌed to fullǇ ĐhaƌaĐteƌise the site, 
depeŶdiŶg oŶ the eǀideŶĐe. 

Aŵďeƌ Fuƌtheƌ 
ŵoŶitoƌiŶg ŵaǇ ďe 
ƌeƋuiƌed iŶ liŶe 
ǁith B“ϴϰϴϱ. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

8.1 ProjeĐt OďjeĐtiǀes 

A ϭst phase of iŶtƌusiǀe iŶǀestigatioŶ, loĐalised ƌeŵediatioŶ ǁoƌks aŶd data assessŵeŶt ǁas 

uŶdeƌtakeŶ. ‘eĐoŵŵeŶdatioŶs ǁeƌe theŶ ŵade iŶ KDC s͛ Phase Ϯ EŶǀiƌoŶŵeŶtal IŶǀestigatioŶ 

‘epoƌt ;‘ef: KDC ϬϭϭϰϬ, JulǇ ϮϬϭϲͿ ǁhiĐh outliŶed that additioŶal fuƌtheƌ iŶtƌusiǀe ǁoƌks, soil 

aŶd gƌouŶdǁateƌ saŵpliŶg, detailed ƋuaŶtitatiǀe ƌisk assessŵeŶt ;DQ‘AͿ aŶd ĐoŶtaŵiŶaŶt 

souƌĐe ƌeŵoǀal of ĐeƌtaiŶ aƌeas ǁeƌe ŶeĐessaƌǇ.  These ǁoƌks suďseƋueŶtlǇ uŶdeƌtakeŶ ďǇ KDC 

aŶd haǀe Ŷoǁ ďeeŶ ƌeǀieǁed, suŵŵaƌised aŶd assessed, iŶ this ĐuƌƌeŶt ƌepoƌt, to deteƌŵiŶe 

if aŶǇ fuƌtheƌ ƌeŵedial aĐtioŶ ŵaǇ ďe ŶeĐessaƌǇ pƌioƌ to the site ƌedeǀelopŵeŶt.  

8.2 Further ǁorks 

AdditioŶal eǆploƌatoƌǇ ǁoƌks ǁeƌe Đaƌƌied out aĐƌoss the site to: gatheƌ ŵoƌe data ƌegaƌdiŶg 

Ŷeaƌ suƌfaĐe soil ĐheŵistƌǇ, iŶ aƌeas pƌeǀiouslǇ ƌestƌiĐted ďǇ aĐĐess, iŶ aƌeas to eŶsuƌe good 

spatial Đoǀeƌage of eǆploƌatoƌǇ holes, adjaĐeŶt to poteŶtial offsite souƌĐes, aŶd iŶ the plaĐe of 

foƌŵeƌ ďuildiŶg footpƌiŶts. 

Wheƌe the iŶitial GQ‘A had highlighted failuƌes of aĐĐeptaŶĐe Đƌiteƌia, ƌeŵedial ǁoƌks ǁeƌe 

Đaƌƌied out ǁhiĐh Đoŵpƌised eǆĐaǀatioŶ aŶd soil souƌĐe ƌeŵoǀal, aŶd iŶ soŵe loĐatioŶs also 

suppoƌted ďǇ ƌeŵoǀal of gƌouŶdǁateƌ aŶd disposal. EǆĐaǀatioŶs ǁeƌe ǀalidated usiŶg the 

GQ‘A assessŵeŶt Đƌiteƌia. 

8.3 Risk AssessŵeŶt OutĐoŵes 

8.3.1 Risk to HuŵaŶ Health 

“tatistiĐal aŶalǇsis of ďoth the additioŶal iŶǀestigatoƌǇ data aŶd ǀalidatioŶ ƌesults ǁas 

ƌeƋuiƌed to deteƌŵiŶe the poteŶtial ƌisk to futuƌe ƌesideŶtial useƌs folloǁiŶg failuƌe of 

geŶeƌiĐ assessŵeŶt Đƌiteƌia. The assessŵeŶt iŶdiĐated that additioŶal aĐtioŶ ǁas 

ƌeƋuiƌed ǁhiĐh Đoŵpƌised additioŶal iŶǀestigatioŶ, ƌeǀieǁ of the eǆposuƌe ŵodels oƌ 

ƌeŵediatioŶ. 

A ƌeǀieǁ of the eǆposuƌe ŵodels ǁas Đaƌƌied out ǀaƌǇiŶg depth to ĐoŶtaŵiŶatioŶ 

souƌĐe aŶd hoƌizoŶ thiĐkŶess. ““AC ǁeƌe geŶeƌated aŶd sĐƌeeŶed agaiŶst the ƌeleǀaŶt 

data. Wheƌe eǆĐeedaŶĐes ǁeƌe Ŷoted, fuƌtheƌ ƌeŵediatioŶ aŶd ǀalidatioŶ ǁas Đaƌƌied 

out uŶtil Ŷo ““AC failuƌes ƌeŵaiŶed foƌ iŶhalatioŶ pathǁaǇs.   
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Eleǀated ĐoŶĐeŶtƌatioŶs of PAHs aŶd ŵetals haǀe ďeeŶ fouŶd to peƌsist iŶ the Ŷeaƌ 

shalloǁ soils at ĐoŶĐeŶtƌatioŶ gƌeateƌ thaŶ the ƌesideŶtial eŶd use GAC. “tatistiĐal 

aŶalǇsis iŶdiĐates that oŶlǇ the PAH populatioŶs aƌe sigŶifiĐaŶt aŶd ƌeƋuiƌe fuƌtheƌ 

ƌeŵedial aĐtioŶ. This Đould take the foƌŵ of a Đap to pƌeǀeŶt eǆposuƌe to oƌal 

pathǁaǇs. “oil saŵples iŶ tƌial pits TPEϭ, TPϮϵ, TPϯϵ, TPϭϴ, TPϱϴ, TPϱϮ, TPϮϴ, TPϯϬ, 

aŶd TPϰϲ all ƌepoƌted tƌaĐe asďestos ǁithiŶ the Ŷeaƌ suƌfaĐe soils ;Ϭ – ϭŵͿ. Although 

these ĐoŶĐeŶtƌatioŶs aƌe ĐoŶsideƌed to pƌeseŶt at loǁ ƌisk, it ŵaǇ Ŷot ďe ĐoŶsideƌed 

Ŷegligiďle. It is ƌeĐoŵŵeŶded that the ŵateƌial at these loĐatioŶs is Đapped.  

“uitaďle ĐappiŶg of this ŵateƌial is likelǇ to iŶĐlude ĐoǀeƌiŶg ǁith haƌdstaŶdiŶg oƌ 

ĐheŵiĐallǇ suitaďle ŵateƌial, aŶd possiďlǇ iŶĐludiŶg geoŵeŵďƌaŶe.  

No sigŶifiĐaŶt possiďilitǇ of sigŶifiĐaŶt haƌŵ has ďeeŶ ideŶtified assuŵiŶg a ĐoŵŵeƌĐial 

eŶd use.  

8.3.2 Risk to the grouŶdǁater as a resourĐe 

The ƌesults of the LϮ soil assessŵeŶt iŶdiĐated that theƌe is a poteŶtial foƌ pollutioŶ to 

eŶteƌ gƌouŶdǁateƌ due to leaĐhiŶg of these ĐheŵiĐals fƌoŵ soil. 

Metals eǆĐeeded the ‘PV oŶ seǀeƌal ƌouŶds at BHϰ, BHϱ aŶd BHϳ, ǁith isolated 

hǇdƌoĐaƌďoŶ eǆĐeedaŶĐes aĐƌoss the site.  The ƌeŵoǀal of hǇdƌoĐaƌďoŶ ĐoŶtaŵiŶated 

soils, ĐoŵďiŶed ǁith the eǆteŶsiǀe gƌouŶdǁateƌ puŵpiŶg ƌegiŵe is likelǇ to haǀe had 

a positiǀe effeĐt oŶ the gƌouŶdǁateƌ ƋualitǇ.  AdditioŶallǇ, giǀeŶ that theƌe aƌe Ŷo 

aďstƌaĐtioŶs ǁithiŶ ϭkŵ of the site, it is uŶlikelǇ that gƌouŶdǁateƌ ǁill ďe aďstƌaĐted 

fƌoŵ the ŵade gƌouŶd aƋuifeƌ iŶ the Ŷeaƌ futuƌe.  

These ĐoŶtaŵiŶaŶts aƌe Ŷot ďeiŶg ƌepeatedlǇ deteĐted aďoǀe the ‘PV iŶ gƌouŶdǁateƌ 

saŵples. This is ďaĐked up ďǇ the laĐk of ‘PV leaĐhate eǆĐeedaŶĐes as shoǁŶ iŶ Taďle 

ϴ. It is likelǇ that the ŵodel is ďeiŶg ĐoŶseƌǀatiǀe iŶ the paƌtitioŶiŶg aŶd oǀeƌ pƌediĐtiŶg 

leaĐhate ĐoŶĐeŶtƌatioŶs.  
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8.3.3 Risk to the SurfaĐe Water 

The ƌesults of the Lϯ soil aŶd gƌouŶdǁateƌ assessŵeŶts iŶdiĐate that theƌe is a 

poteŶtial foƌ pollutioŶ to ĐoŶtƌolled ǁateƌs due to leaĐhiŶg of these ĐheŵiĐals fƌoŵ 

soil, aŶd lateƌal ŵigƌatioŶ. Hoǁeǀeƌ, it is likelǇ that the ‘TM ŵodel is ĐoŶseƌǀatiǀe iŶ 

the paƌtitioŶiŶg aŶd oǀeƌ pƌediĐtiŶg leaĐhate ĐoŶĐeŶtƌatioŶs. This is ďaĐked up ďǇ the 

liŵited Ŷuŵďeƌ of EQ“ leaĐhate eǆĐeedaŶĐes  

Theƌe aƌe eleǀated ĐoŶĐeŶtƌatioŶs of Đoppeƌ, ŶiĐkel, ziŶĐ aŶd fluoƌaŶtheŶe ǁithiŶ the 

gƌouŶdǁateƌ aĐƌoss the site oŶ ŵultiple ƌouŶds. These ĐoŶtaŵiŶaŶts aƌe Ŷot seeŶ at 

eleǀated ĐoŶĐeŶtƌatioŶs ǁithiŶ the leaĐhate assessŵeŶt, suggestiŶg that the soil 

souƌĐe is Ŷot aĐtiŶg as aŶ oŶgoiŶg souƌĐe of ĐoŶtaŵiŶatioŶ eǆĐept iŶ isolated loĐatioŶs 

foƌ fluoƌaŶtheŶe aŶd ziŶĐ.  

As pƌeǀiouslǇ stated, theƌe aƌe eleǀated ĐoŶĐeŶtƌatioŶs of ŵetals aŶd PAHs oŶ site iŶ 

the gƌouŶdǁateƌ as a ƌesult of histoƌiĐal leaĐhiŶg; theƌe aƌe Ŷo eleǀated ĐoŶĐeŶtƌatioŶs 

iŶ BHϲ, the up-gƌadieŶt ďoƌehole, theƌefoƌe the souƌĐe oƌigiŶated oŶ- site. FolloǁiŶg 

the Leǀel ϯ gƌouŶdǁateƌ assessŵeŶt theƌe aƌe Ŷo ƌepeated failuƌes aĐƌoss the site foƌ 

PAHs aŶd ŵetals; theƌefoƌe it ĐaŶ ďe ĐoŶĐluded that theƌe is Ŷo sigŶifiĐaŶt gƌouŶdǁateƌ 

souƌĐe oŶ site that Đould iŵpaĐt aŶ offsite ƌeĐeptoƌ.   

8.3.4 Risk AssessŵeŶt CoŶĐlusioŶs 

‘esidual ƌisks peƌsist oŶ the site iŶ the foƌŵ of tƌaĐe asďestos fiďƌes iŶ Ŷeaƌ suƌfaĐe 

soils, aŶd eleǀated iŶoƌgaŶiĐs aŶd PAHs ĐoŶĐeŶtƌatioŶs, ǁhiĐh ŵaǇ Đause huŵaŶ 

health haƌŵ iŶ a ƌesideŶtial eŶd use.  The additioŶ of a suitaďle Đap to the site ǁould 

ŵitigate eǆposuƌe aŶd ƌeduĐe poteŶtial foƌ haƌŵ. “hould the site leǀels ĐhaŶge as paƌt 

of aŶǇ deǀelopŵeŶt, the ƌisk assessŵeŶt should ďe ƌeǀisited. 

It is ĐoŶĐluded that theƌe is a loǁ ƌisk of sigŶifiĐaŶt poteŶtial foƌ sigŶifiĐaŶt haƌŵ to 

uŶdeƌlǇiŶg gƌouŶdǁateƌ oƌ ĐoŶtƌolled ǁateƌs fƌoŵ soils aŶd gƌouŶdǁateƌ oŶ site. 

Theƌe is Ŷo ƌeƋuiƌeŵeŶt ĐoŶsideƌed ŶeĐessaƌǇ foƌ aŶǇ additioŶal ƌeŵedial ŵeasuƌes. 
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8.4 ReĐoŵŵeŶdatioŶs 

8.4.1 Cap 

The additioŶ of a suitaďle Đap to the site ǁould ŵitigate eǆposuƌe aŶd ƌeduĐe poteŶtial 

foƌ haƌŵ fƌoŵ eǆposuƌe iŶ shalloǁ soils to asďestos, aŶd ŵetals aŶd PAHs, ǁheŶ 

ĐoŶsideƌiŶg deǀelopŵeŶt ƌesideŶtial eŶd use. “hould the site leǀels ĐhaŶge as paƌt of 

aŶǇ deǀelopŵeŶt, the ƌisk assessŵeŶt should ďe ƌeǀisited. 

8.4.2 Soil Gas 

AdditioŶal sol gas ŵoŶitoƌiŶg aŶd fuƌtheƌ ĐhaƌaĐteƌisatioŶ of the site ŵaǇ ďe ƌeƋuiƌed 

should a ƌesidual eŶd use ďe puƌsued ǁheŶ deǀelopiŶg the site. MoŶitoƌiŶg should ďe 

Đaƌƌied out iŶ aĐĐoƌdaŶĐe ǁith B“ ϴϰϴϱ: ϮϬϭϱ – Code of pƌaĐtiĐe foƌ the desigŶ of 

pƌoteĐtiǀe ŵeasuƌes foƌ ŵethaŶe aŶd ĐaƌďoŶ dioǆide gƌouŶd gases foƌ Ŷeǁ ďuildiŶgs. 
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