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FORD ROAD, ARUNDEL, MENTOR No. 013162
ENVIRONMENTAL GROUNDWATER MONITORING LETTER REPORT

Introduction

WS Atkins was commissioned by Lattice Property Holdings Limited (LPH) in February 2001
to undertake further monitoring of groundwater contamination at their premises at Ford Road,
Arundel, BN18 9DX resnlting from use of the site for works associated with historical gas
production, gas storage and transmission. Residential housing lies to the south and west of the
site. Grazing land and open ground lies to the east and south, and Ford Road forms the north
and north east boundary. The River Arun lies approximately 40 metres to the south east of the
site, This letter report provides ar summmary of the additional groundwater
monitoring undertaken on this solely Lattice owned land, hereafter referred to as the study
site,

Having been the subject of an extensive intrusive investigation, undertaken in June 2000,
information on current site status, site history and proposed remedial requirements is reported
in WS Atkins Environmental Assessment Site Investigation Report (WSA Ref
AT1430/GTG.2000078/R002rev1/December2000). This current report should be read in
conjunction with the December 2000 Site Investigation Report.

Registerad office: Wondoots Srove Ashley Road Epsom Sumey K118 S8W England
Ragisteres in Ergland Number 785613

a member of the W5 Atking group of companies
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Letter Report Format

The following sections of this report contain:

s adescription of the study site geology, hydrology and hydrogeology as determined by the
June 2000 site investigation;

e details of the further groundwater monitoring underiaken w1thm the study site area in
February and March 2001 to confirm groundwater quality and movement;

o details of sampling and analysis undertaken and analytical results;

Geology

Made ground was encountered to a maximum depth of 2.0m bgl. The solid geology consists
of Cretaceous Upper Chalk (which was encountered during the investigation). Overlying this
are sandy silty clay alluvium associated with the River Arun. Historical features and areas of
potential foundations are shown in Figure 3. The boreholes were logged in accordance with
BS 5830, 1999 (Ref 1) at the uime of the initial investigation. No perched water was
encountered in the boreholes and appropriate bentonite seals were placed at the base of the
alluvial layers to prevent downward migration of contamination. The logs are provided in
Appendix A,

Hydrology

A drainage ditch is located approximately 5m off-site from the north eastern boundary. The
River Arun flows in a southerly direction approximately 40m to the south east of the site. 75%
of the study site has a gravel surface finish and it is estimated that almost all precipitation will
directly enter the ground.

Hydrogeology

The Upper Chalk is classified as a major aquifer. The water table was encountered during the
imitial site investigation, and was found to e between 2.4 and 3.9m bgl. The direction of the
deep groundwater flow could not be confirmed afler two monitoring rounds, this was
anticipated to be due to the tidal influence of the River Arun, The recent groundwater level
monitoring has confirmed this tidal influence.

ATIA30/GTG.2000078/Amndel/RO04revimg Page 2ol 6
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Site Investigation

Site investigation of the study site took place between 27 February and 13% March 2001,
The works involved the purging and sampling of the 5 No. borehole locations on the site,
followed by the installation of a Unidata 6308D §TARLOG datalogger with 10m depth probe
into three borehole locations (BHI1, BH3 and BHS, Figwe 2). The probe was placed
approximately 5m bgl in each location and remained in place for two weeks afier installation
in order to record both spring and neap tide events. During this two week interval the
datalogger recorded the depth of water above the probe at 20 minute intervals. Graphical data
of the approximately 1000 pressure measurements recorded by the probes are presented in
Graph 1.

Due to concern over the variation in chemical results obtamed from this sampling round
{(analysed by ALcontro} Geochem) relative to the initial June 2000 data {(analysed by TES
Brethy) a further round of samples were collected for TPH analysis in May 2001, At the
request of Lattice Property these additional samples were analysed solely by Alconirol
Geochem.

Sampling and Analysis

Analysis of March and May 2001 samples was carried out by Alcontrol Geochemn, a UKAS
accredited and LPH approved laboratory, The results are given in Appendix B. The March
2001 water samples were tested for the analytical suite specified in Table 1. The May 2001
samples were solely tested for Total Peiroleum Hydrocarbons by GC-FID. Of the five samples
collected in May 2001, one sample (BHZ2) was broken in transit to the laboratory.

Table 1: Analytical Suite

Waters {5 samples)
pH Total Phenols

Moisture Content
1088 on ignifion
Easily Liberateable Cyanide

Polycyclic Aromatic Hydrocarbons
{FAH} - wtal of 16 priority PAHg
Elemental Sulphur

Complex Cyanide Water Soluble Sulphate

Total Cyanide Exchangeable Ammonia

Arsenic Water Soluble Chioride

Selenium BTEX (Beozene, Toluene, Ethylbenzene
Cadmium and Xylenc)

Chromium TPH (Total Petroleum Hydrocarbons,
Lead with carbon banding)

Mercury

ATN43G/GTG 2000078 Arundel/ R0 4revlimg
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Chemical Results

March 2001

The chemical results of the March 2001 monitoring round are presented in Appendix B.

May 2001

The chemical results of the May 2001 monitoring round are presented in Appendix B,

Water level moniforing

Graphs and plots of the levels are shown in Graph 1, and Figures 4 to 7 respectively. The tidal
influence is demonstrated by up t© 2400 mm in BHS. Interpretation of the data suggests that
the groundwater flow direction is generally to the cast, i.e. towards the tidal River Arun with a
maximum gradient of approximately 0.010. A gentler gradient {approximately 0.006) from the
east to west is demonstrated for shorter periods of high tide. These reversals are assoctated
with the larger magnitude spring high tides, and it is reasonably assumed that this occurs over
a bi-monthly cycle.

ATHIWGTG 2000078 Arunde VROMrevBimg Paged of &
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(uality Assurance

The forther groundwater monitoring was designed, specified and undertaken by competent
staff of W§ Atkins Consultants Ltd {WSA), maintaining BSI EN ISO 9001: 1994 registered
status, Quality assured procedures for ensuring quality both in specification, procurement and
in implementation have been in place prior to and during the monitoring works.

Risk Assessment

Risk Management Approach

Yours sincerely,
For and behalf of WS Atkins Consultants Led

MW Reed
Project Manager

ATI3HGTG 2000078 Arunde VRO4rev/mg Page Sof &
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Appendix A2
Borehole Lops

ATV430/5TG. 2000078 Arunde VRO 4revilimg

ARUN DISTRICT COUNCIL AB/88/19/PL



WS Atkins Environment

Woodcote Grove, Ashley Road
Epsom, Surrey, KTI8 3BW

Banng Contracior

Job Mo :AT1430/ 015162

BOREHOLE LOG

Borehale No:  BHI

Sheet | of 2

Boring method CFa Client : Lattice Property
Bonng drameter © Casing diamater Sue Ground level : 3.67

100 50 Arundel : {Redasive to Ordnance datum)
Boring equipment Praject : ! Daute Date

I commenced:  completed
;Eas:ing . 301285.29 Northing : 10677530 Arunide! Site Investigation | grioeim008 1 0740672008
1 Sumple Details Groundwater Details | pepn Level
. ; (mBGL) | {mADD)|  Key Description of Strata
Type ! Drepths . :
Reference : Srike ‘ Weil 167

(SoiltWater) | (mBGL) |

| !

oo

02 5 f 200 !

i

i

a3 $ 300
| Z

S 500

.00

e b

TATENInINY

G

SERAREERARRRRARNRRARRIRINANES

Saft o firm brown sandy clay with much gravel
and cobible of builders rubble il MADE
GROUND

Firm light brown very gravelly CLAY. Gravel of
fline. MATURAL GROUND.

Red brown siliy sandy with only cecasianal
gravel at |.3m.

Brown without sand/ silt, very gravelly ai 2.5m.

Soft to fiem wet bHight brown with occasional fine
chatk gravel (not flinty at 2.5m.

Soit light grey decompased CHALK with
ccvasional dark grey staming. shight odour.
HATURAL OROUND.

With geeasional hard core stongs at 7.4m.

Continued Next Sheet

S

.

Ciroundwater

Depth o watsr sirike

: Rerarks ¢

Struck {m): Flow Remarks .
3.30
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WS Atkins Environment

Woodcote Grave, Ashley Road
Epsorn, Surrey, KT18 5BW

. : BOREHOLE LOG a

ESL Job Mo ATI430Y §15162 Bachaie No:  BHI

orng Contractor

aring methed : CFa Chent © Lattice Progperty Sheet 2 of 2

Casing diameier Sie: Ground fevel: 367

aring diameter
{Relative 1o Ondnance datam}

49 50 Arundel

1
Project © Date Prate
cormmenced E compieted

asting . 501285.29 | Nemhing . 10677530 Arundel Site Investigation | O7B6/2000 | 07/06/2060

oring equipment :

ample Details Groundwater Dietails Depth Level
mBGLY | (mAQOD} £ Deseription of 3traa

. Y Type | Depth
Reference P 4

‘ Sinke Wl .
L SoilfWaier) | {mBGL) 3.67

Soft light grey decomposed CHALK with
occasional dark grey starning, shight odowr.
NATURAL GROUND.

06 © 9.0

RERARERERENE!

End of Borehole at 10.00 m

| Groundwater Remarks : Logged By :
ESL

Struck a’_m}; Figw Remarks .
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o
WE Atkins Environment

Waoodcote Grove, Ashley Road )
Epsom, Sumey, KT8 5BW i

L BOREHOLE LOG

ESL - Job No AT1436/ Borchole Mo

8§ Boring Contracior

Boring method : CFA Client : Lattice Property Sheet t of 2
| Bonng diameter : Casing diameisy © Sie : Ground level ;3.4
100 . g Arundel {Relative 1o Ondnance datum)
Boring equipment : Project : Date | Date
g | commeneed . completed
Easing:  501272.28 . Northing:  106727.33 arundel Site favestigatior GRABG/2008 GR/06/2000
Sample Details [ Groundwater Detwils | pepn Level
: ; t {mBGLY | {mACD) Key Diescription of Strata
" Type - Demh | .
88 Reforence . ﬂj . pﬂ | Strike Well 3.40
| {SotlWater) i (mBGL), -
! N — N - .
| E O o 020 T 320 s Laose light brown coarse gravel (il MADE
! [E B iy - “GROUND /
i ol B el - Soft i firm redfbrawn very sifty CLaY.
: s .:,. - NATURAL GROUND.
g 100 ] . Much flimt gravel a1 0.7m.
i - - -
— -
e nd
3 i 2.00 = - Saft sandy with only very occasional gravel st
; — — § R
i | - | —
A = =
i i S IS
g 300 ! — s
L L
ST bk T
é e
) “"'....; . - Light brown without send at 4.0m.
f e
H | B U
: s B
i [ B S ]
-~ -
8 3.00 e I -
e .
L T -
e T -
T s I v R
; LT
| E Yy e
: . T Soft wet white 10 Hpht brown comploiely
. . - 1 L decomposed CHALK with very accasions! flint
0> S - T00 — LT gravel NATURAL GROURD.
8 13 Ex “P’ ) - -
-1 TP With aeeasional hard core stones at 7.2m.
i ] H T
; - ' i E =‘E
e F ¥ 1
f 1 — T l v E E!F
§ _ T
_ T IF i!
T ] : - F If'— - -
It — A . o
' A —1 (T T T Cominued Next Sheet
<7 | .
Groundwatar =%~ Depth t water sirike Remarks Logaed By
1 N £5L
it Struck {m Flow Remarks
g !

8 1.68

[
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WS Atkins Environment
Wondcote (Grove, Ashley Road
Epsom, Surrey, KT18 SBW

ESL

Borehote Mo

oring Coniractor :

Boring method : CFA Client © Lattice Property Sheet 2 of 2

Bm‘ing diameter : Casing diameter Site Ground level : 3.48

f 00 <0 Arnsdel {Relative 1 Ordnance datum)
aring eguipment ; { Project Date ' Date
! commenced :  { completed :

aging :  561272.21 . Northing :  106727.31 Arundel Site Investigation [ 03/06/2000  BB/06/2000
ample Details { Groundwater Details . Depth Level
i - {mBGLY | (mAGD} Key Description of Strata
. o Type | Depth . ‘
gferemge ;p ' ? Smike Well 1.40
{SailfWater} | (mBOL) ‘ s
i B - A R R :
H ;:{1: i - T T Soft wet white to Hght brown completely
05 . 3 . o.00 E i = A F ol decomposed CHALK with very occasional flint
G - — e gravel. MATURAL GROUND.
) F = T : Tr :
| =
SR I DX = - I i .
- End of Borehode a1 1600 m
- B
: ! —
i - s
. =
; p —
E i -
i | ( -
! T
: i - - :
. I =
i PP
? ! ? i
1 [
i i J .
i et
Groundwater Remarks . Logged By :
X ESL
;5 Struck {m) Flow Remarks ; 1
£2.68 ‘
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WS Atkins Environment

Woodeote Grove, Ashiey Road
Epsom, Susrey, KTI8 5BW

i Boring Commractar ;. ESL

Job No AT1430/ 015162

Borehole Mo ;

Boring method ; CFaA

{lient @ Lattice Property Sheet b of 2

[ Boring diameter ;

100 50

Casing diameter :

Cround level : 322
(Relative ro Ordnance datum}

& Doring squipment |

I Casing . 50129570

' Marthing ¢ 106741.54

Arundel Site Investigation E 07062000 BTI06/ 2000

! Date Date
! commenced © completed ;

ample Detads

Groundwater Details

Type Depth

eference | Strike

Depth

{mERGL)

Description of Strata

i
i
;
!

H{SoilWater) [(mBGL)|

e}

3.00 —

LI i

T
rank _i,i | j !

h
i
b i
i i
Lo
: i
g o
]
i
¢

T

Jbt

Soft to firm black /brown sandy TLAY il with
much gravel and buiiders rubble. With odour.
MADE GROUKD

5.80

Soft to firm light brown CLAY. No odour.
NATURAL GROUND
Red /brown with fling gravel ax 0.8m.

Yery gravelly a 1.3m.

With gravel at 2.8m,

Soft light brown light grey with fing chalk gravel
(no fling at 3.0m,
fight grey with odour 5t 3.2m.

Light brmsfn with hint gravel (no chatkl and
slight odour 3t 4.3m.

White very light brown completely decomposed
CHALK with occasional hard core stones.
NATURAL GROUND.

Continued Next Shest

; ._,
! ' .
! ; 2
! ! e
i =
i o
Croundwaer 5 ;
Groundwarer - Depth to water sirike

Streck (m) Flow Remarks
20
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WS Atkins Environment
Woodeote Grove, Ashley Road
Epsom, Sumrey, KT18 5BW

oring Contragtor © ESL E Job No AT1430/ 015162 | Borchole No:  BH3
oring method : CFA Client : Lagtice Property " Sheei2of2
i Boring diameter : Casing diameter : Siie Ground fevel 1 322
- %0 Arundet | {Felative o Ordnance datum)
Boring equipment : Preject : © Date v Dae
1 commenced . | completed
1 P ; iantd i
[ Easting . 501295.76 Northing 1 106741.54 Arundel Site Investigation 0T06/2600 | 0T/86/2000
Sample Details P Groundwater Details | pogn {evel
| ; {mBGL) | {mAQD}| Key Diescription of Strata
EooT Depth 4
teference | YPe ) e:p'\ ' Strike Well 332
{{SoiltWater) { {mBGL} ol
E k N . White very Hght brown completely decomposed
5 5 200 ;' - CHALK with occasional hard core stones,
" ’ : o — NATURAL GROUND.
| ! Ie I
[N —
e 00 S
E T End of Borehode a1 1000 m
t —
1 1 T
! i .
{ i e
; T
E i :
. ! "i d
. f 3
H j o
| | -
! , i T
i
i L -
i F m-..
i —
i -
I =
] =
: ]
; -
L ! 3
i ‘ 1
| : | M
¥ - -
. .
: 1 -
Grroundwater Remarks : Logged By :
18— ; ESL
18 5truck {m)i Flow Remarks :
R
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WS Atkins Environment
Waoodcote Grove, Ashley Road
Epsom, Surrey, KT18 5SBW X

I BOREHOLE LOG

aﬁrsgomr—atmr Job Mo ATI430/ $15162 Borchole No ©

oring method : CFa Chent @ Lattice Property Sheer 1 of 2
Boring diameter Casing diametes Site : Ground level: 181
106 50 Aruadel {Relative 1o Ordnance datum}
| Boring equipment : Project Datc Date
cornmenced : compdeled

i . i
EEastisag: 501304.21 | Northing :  106696.39 Arundel Site Investigation 060612008 06/06/2000

|
E

Sample Details Croundwater Details | Depth Level
(mBGLY | (mAQD)| Key Digseription of Sirata

- ; 5
Tree DO gke | we

# Belerence o o o 72.51
: {Soil/Water) | {mBGL) -

i
|

Firm brown silty gravelly cluy 3 MADE

L T
, R GROUND
i 1 i 030 2.01
‘ S R bl
T e Soft 1o firrm light brown CLAY. NATURAL

GROUND

i
] i A ! ?
RS

With grayel at §.0m

fi
(.
ill
fot

i :
: 5 {ornon | F_n

T
[ R S

5 200 =

T

- |

— -
7 ] e |
b | o

! | .
[ S

Very gravelly at 2.3m.

N
.

i

l
[
f

}

|

i
L

A
'se[uHEfm];miiseslsaaaiam

== Red / brown stitf silty with verv aceasional grave
: _— at 3.5m.
- —
; iy Firm lighs brown and gravelty at 4.2m.
b - e
| [ e i
{ i '""__i L"‘"“__‘ ]
| . (R - -
5 1 500 | e Bt -
! X =
o 3.3¢ i
M —— ! . . ~ 3 &
— U Soft wet white decomposed CTHALK with
g i o bt o N T oecasional hard core siones and oceasionad Mhimty
B — T i a
i S — M gt Bravel. Mo odour. NATURAL GROUND.
? i...".._ﬁf. , _ T T
| | o v = T
i 05 I 5 i T.00 i ,j"""‘;"‘".‘ i iE !‘.I 5!‘
i i A — predemgpedenry
E | ' ' 3 . KE”' !'l
i i | M s _— T : T T
; N s
. . j = ,’;T'" i
- s, " ot ié i‘
E ] | . j —1‘ j] i EI Il [l
. | ! - """‘1“ 1. .| ik EI l_._
| i - : T Comtinued Mext Sheet

YA
= Depth to water sirike Remarks Logged By :

§ Groundwater
ESL

; Struck {m}} Flow Remarks :

. E

ARUN DISTRICT COUNCIL AB/88/19/PL



-WS Atkins Environment
Wondoote Grove, Ashley Road
Epsom, Surrey, K118 $BW

Boring Contractor . ESL Job No ATI43Y 015142 Borshole No: BH4
Boring methed {FA Client - Lattice Property Sheetof2 .
Boring diameter ;. Casing diameter Site Ground level - 1.51
100 50 Argndel {Relative 10 Drdnance damm}
Bon’ng eqaépmgnf : iject 2 Date ; Dinte
commenced completed ©
Hcasing:  s01304.21 Northing:  106696.38 Arundel Site Investigation | 06/06/2000 GEOE2000
i Sample Details Crroundwater Details Depth Level
; {mBGLY | (mAQD)| Key Description of Strats
i P Tvpe Depth . ,
it Reference | ) ype ! ‘ =P b Binke Well 2,51
i L (SoiVWaer) | (mBGL,}! £
i - = e
! ! o T T Soft wet white decomposed CHALK with
06 g 900 o ; . : " i . acgasianal hard core stones and occasional flinty
T i L. — N P gravel. Mo odour. NATURAL GROUND.
; ! ‘ . - T T
1 2 i - . .. . T }I jl
i X H p . T
i i PR i
: i * ’nl' m:: : H ‘[ ;! E' T
g L s = S
i 100 749 F T
i - | End of Borehole 31 10.00 m
) ! —
' | i
i _— .
H ! ]
— o
I E - .
| i i o
1 i ]
: { ~ -
..: B & .
N
H
. F ] .
Graundwaier Rernarks {Logged By .
- n ESL
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Results of Chemical Analysis
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Al.control Geochem
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Client : W.S. Atkins

Sample Type : WATER
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4 B 4 < 10 No identfication possible
3 BH 3 223 1 Discrete Unknown Peak at C3 5/ unknown cluster of peaks at C17 to C18
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Executive Summary

introduction

National Grid Property Holdings Limited (NGPH) retained Atkins Limited {Atkins) to conduct a supplementary
phase intrusive investigation §

on the forme

Arundel Gasworks, located on Ford Road, Arundel (herein referred 1o as the site).

The site is recorded {o have been operated as a gasworks from at least 1840 until the lale 20" century.
Investigation and assessment works conducted at the site by Harrison and Co. in 1983 (Ref. 2) and Alkins in
1994 and 2000, B :

2010, NGPH commissioned Atkins to underiake a supplementary phase intrusive site investigation

Physical Investigation Findings

The resulis of the intrusive site investigation identified Made Ground across the site, gensrally comprising
firm, sandy, gravelly clay and fine {o medium, gravelly, clayey sand with frequent brick, chalk and flint gravels
and fragments of clinker, up 1o a maximum identified thickness of 2.7 m (in the northern corner of the site).
Stiff, very gravelly clay and fine to coarse sub~rounded to angular flint graveis in a stiff clay matrix (Alluvium)
ranging between 0.7 m 1o 5.1 m thickness was encountered beneath the Made Ground. Chalk {(comprising
struciureless fine chalk gravels and chalk cobbles in a soft off-white/grey clay matrix} was identifisd beneath
the Alluvium between 3.4 and 6.8 m below ground level (bgh.

A number of visual and olfactory indicators of potential contamination were identified in the Made Ground
Alluvium and Chalk during drilling.

Bue io
constraints encountered during the recent sife investigation works associated with vegetation, nesting birds
and underground pipe work {identified in TP108 and TP111), # was not possible to exend the trial pit
focations in order to fully delineate this potential source area.

Tidal monitoring indicated significant tidal variation in the groundwater level at the site (up to approximately
2 m variance)
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National Grid Proparty Holdings Limifed - Ford Road, Arunded

1.  iIntroduction
1.1 General

National Grid Property Holdings Limited (NGPH) has retained Atkins Limited (Atkins) to conduct a
suppiemeniary phase inirusive investigation

located on Ford Road, Arundel (heres

on the former Arundel Gasworks,
referred to as the sile".

This document presents the findings of the supplementary intrusive investigation
® produced in accordance with Atkins offer of services, dated March 2011

(Ref. 1).

1.2 Background

The site is recorded to have been operaied 85 a gasworks from at least 1840 until the late 20
century. Investigation and assessment works conducted at the site comprising a desk based
assessment by Harrison and Co. in 1883 (Ref. 2) and an environmental liability assessment (Ref,
3) and interpretive site investigation report (Ref. 4) underiaken by Atkins in 1884 and 2000,

th

in June 2010, NGPH
commissionsd Alkins o underiake a supplementary phase intrusive site investigation

ARUN DISTRICT COUNCIL AB/88/19/PL
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1.4 Project Team

The project team is presented in Table 1.1, below.

Table 1.1 -~ Project Team

NGFH
Client

Paul Mantell, Regeneration Manager
Principal Contractor Atkins
Froject Direclor Mathew Worboys, Associate Direclor
Project Manager Samuel Tonkin, Associate
Lead Enginger Lucy Hay, Senior Environmental Consultant

Confluence PMC

CDM Co-ordinaior
Ken Buchanan, Associate

Service clearance Amethyst Surveys Lid
Borehole drilling Geotechnical Engineering Lid
Hand pits/hand augers Smith Drilling Services Lid
Trial pits Cherisey Plant Hire Lid
Chemical analysis {soils and watern) i2 Analytical Ltd (i2)
Chemical analysis (soil vapour) Chemex Ltd

Waste collection Williams Environmental Lid

1.5 Information Sources

The following historical reporis perlaining to the site have been reviewed as part of this
assessment:

«  Harrison and Company, 19983, Desk Study on a Disused Gas Work at Ford Road, Arundel,
West Sussex for British Gas (South Eastern) ple. Ref C804A (Ref. 2);

Atkins, Aprit 1994, British Gas Environmental Liability Assessment Report. Ref
E5347/LR860O.NL/gp (Ref. 3

%

®

A site investigation was also underiaken by Harrison and Co. in 1988, however, Atkins has not
reviswed this report. A summary of the investigation is provided within the Harrison and Co. 1983
desk study and only this information has been reviewed.

This report presenis the findings of the recent 2011 investigation

ARUN DISTRICT COUNCIL AB/88/19/PL



National Grid Proparty Heldings Linifed - Ford Road, Arunded N
o
Site Investigation Report \S\\\\\\:
A
&!}S

2.
2.

2.2
2.2.1

222

ARUN DISTRICT COUNCIL AB/88/19/PL

Site Status and Environmental Setting

introduchon

The seclion provides a summary of the current site status and environmental setting. Information
regarding the site status has been based on observations made during a site walkover conductsd
by Atkins on 17 May 2011 and records from previous investigations at the sife. Information
regarding the environmental setting has been summarised from the Environmental Assessment
Site Investigation Final Interpretative Report, produced by Atkins in December 2000 (Ref. 4).

Site Status

Location

The site is located on Ford Road, Arundel, West Sussex, BN18 8DX at National Grid Reference
No. TQO13067 (501308E, 106749N) and covers an area of approximately 0.4 hectares (ha).
Figure 1 presents g site location plan, and Figure 2 presents a site lavout plan including historical
site features. A selection of site photographs from the site walkover conducted by Atkins on 17
May 2011 is presenied in Appendix A.1.

Current Site Layout

The site is generally flat and setl into the side of a gently sloping hill with the surrounding land
sloping from northwest to southeast, Reasidential houses and a road located o the west and south
west of the site are at a higher level than the site, although the gardens of the residential
properties slope down o a similar level. An eleclricity sub-station is located on the easiern sie
boundary adjacent 1o the site entrance {(Appendix A.1, photograph 8) and concrete slab
foundations are located in the northern and eastern corners of the site. No other above ground
structures or buildings arg present on the site. A raised spoil heap and raised reclangular area
(identified on the historical plans to have been the location of a governor compound) are located
inn the southemn and south eastern portions of the site, respectively.

During the site investigation undertaken in 2000 (Ref. 4), the sile was recorded as comprising
approximately 25 % tarmac, with the remainder comprising of either gravel or wood chip with
sporadic patches of vegetation and bare earth. However, during the sile walkover undertaken on
17 May 2011, the site was found to be heavily overgrown with buddleia making an appraisal of the
majority of the ground cover at the site not possible (see Appendix A1, photographs Sand 8). ltis
understood that no activity has taken place on the site since 2000, and following vegetation
clearance works underiaken as part of the sile investigation undertaken by Alkins in June 2011,
the ground cover was estimated to be consisient with that recorded in 2000,

The site boundary comprises a 2 m high chain link fence in reasonable condition. During the sile
walkover some minor damage was noled along the south western boundary, however, thick
vegetation was located along this boundary making eniry via this opening by potential
trespassers) unlikely (Appendix A1, photograph 7). Access to the site is gained via 2 m high
chain-link padiocked double gates located along an access track adjacent {o the north eastern
boundary of the site {off Ford Road). Two metal securily bollards are also located on the inside of
the gates (Appendix A1, photograph 3).

The surrounding land uses are as follows:
s 1o the south west are residential houses with gardens;

s 1o the south east is private grazing land. The River Arun is located beyond the private
grazing land and flows towards the south east (glithough is tidally influenced);

s 1o the north west is Ford Road, beyond which is a cemetery; and

sunidel 201 1/RGGTHG
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s 1o the north east is an access track leading off Ford Road, beyond which is a small surface
water drain {which runs towards the River Arun via a sluice gate), and private grazing land.

Historical Site Layout

Historical maps have been oblained for the site and identify the gasworks to have been present
from before 1840 and expanding in the west in circa 1899 and in the south and south east in circa

1837.

A summary of the development of the site taken from historical maps is presented in Table 21. A
plan of the site in 1967, provided by the National Grid archives, is included in Appendix B.

Table 2.1 - Site History

Tithe Map

1840 Tortington

The site is recorded as being confined 1o the north
east of the current site area with the remainder of
the site split into land parcels by a number of
boundaries.

A single gas holder is identified in the north of the
site,

A works building is recorded in the central
northern portion of the site o the south of the
holder.

A rectanguiar building is identified adjacent to
what is currently the site entrance.

Ford Road (unnamed on the plan)
is identified along the north
western boundary of the site with
open fieids beyond.

An access frack leading io the
River Arun is recorded along the
north eastern boundary with open
fields, a small buiding and
drainage channels beyond.

Open fields, drainage channels
and the River Arun are identified
10 the south east of the site.

Open land segregated inio
smaller parcels is identified o the
south west,

1875 Ordnance
Survey {OS)

The site is recorded as a "Gas Works”,

The gas holder located in the north of the site is
recorded to have reduced in size and a second,
larger gas holder is identified within the site along

Minor changes, with a small
number of buildings are identified
1o the norih, south and south west

portion of the site adjacent 1o the works buildings.

Mag the north western boundary. of the site.
The works buildings are recorded o have
expanded to the south and west.
An additional smali circular structure {(potential gas
1877 OS Map holder or tar fank) is identified in the central | No significant changes recorded.

1897 O8 Map

The gas works area is recorded io have expanded
to the west,

tanks
central

The smaller possible gas holdersitar
previously identified in the north and
portion of the site are no longer recorded.

A circuiar gas holder is recorded in the west of the
site.

The works buildings previously identified in the
central portion of the site has expanded.
Additional works buildings are identified in the
northermn corner of the site,

The building previously recorded adjacent 1o what
is now the site entrance has expanded.

A cemetery with lodge house is
recorded o the north west of the
site

Beyond the open fields to the
south  of the site “Baths”,

“Tortington Iron Works” and a
“Sewage Works” are identified.

Housing located along the south
of Ford Reoad is identified
adjacent to the site 1o the south
west,
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1889 O8 Map

No significant changes identified.

No significant changes identified.

1910 08 Map

A small circular structure {possibie chimney or
tank} is Identified along the north eastern
poundary.

Additional residential properties
with gardens are recorded to the
west and south west of the site.

1912 08 Map

No significant changes identified.

No significant changes identified.

1914 OS Survey
Map

MNo significant changes identified.

No significant changes identified.

1933 OGS Map

No significant changes identified.

No significant changes identified.

1937 O8 Map

The site is recorded to have expanded 1o the
south and south east with a circular gas holder
structure identified in the southern comer and a
reclangular builiding identified in the eastern
comer.

No significant changes identified.

1961 GS Map

Only the circular holder structures are identified in
the souilnem and weasiern comers of the site,
however, other features may be present bui not
shown due 1o the map scale.

No significant changes identified.

1971 OGS Map

No features are recorded in the northem, westermn
ang central portions of the site,

An electricity sub-station Is identified adjacent to
the site entrance along the north eastern
boundary.

A rectanguiar tank is identified in the eastern
corner of the site (a rectangular concreie slab is
still present on the site at this iocation ingdicating
that this may have been an above ground tank).

A square sfructure along the south eastern
houndary is identified {recorded to be a govemor
compound on the plan provided from the National
Grid archive, presented in Appendix B)

The baths {o the south of the site
are no longer identified and the
iron works are now recorded as
an agricultural engineering works
and builders yard.

1973-77 O8 No significant changes identified. No significant changes identified.
Map
The circular tank structure in the southermn corner
of the site and the rectangular tank structure in the
east of the site are no ionger identified.
1979-94 05 | re remaining features identified include the | VO significant changes identified.
Map i . -
electricity sub-station and the square feature along
the south eastern boundary which is recorded as a
gas valve compound.
Services

Service drawings from Known utility suppliers were requested prior 1o the start of the intrusive
investigation works. Appendix C presenis the service plans received and the responses obtained
from the service providers that have plant with in the vicinity of the sile.
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Environmental Setting
Geology

Regional

The geology in the vicinity of the site is identified on the British Geological Survey (BGS) Shest
317, Chichesier (Ref. 5). BGS Well Records Nos. 21 and 88 have also previously been reviewed.

The solid geoiogy of the study site is shown {o comprise the Spetisbury Chalk Member overiain by
2 to 5 mof clay, silt, sand and gravel alluvium (Raised Marine Deposits) associated with the River
Arun.

Bite Bpecific

The following information regarding the sile specific geology is based on the findings of the
investigation and assessment works underiaken by Atkins in 2000 (Ref. 4). Exploralory borehole
logs from the 2000 site investigation are presented in Appendix A2, and the location of the
historical site investigation locations is presented on Figure 2.

Made Ground varied in thickness gcross the site ranging from absent to 2.0 m below ground level
{bgh, with the greatest depths in the arcas that were recorded to be formerly occupied by gas
holders and pipes. Made Ground was therefore principally located to the centre and north of the
site with natural ground at surface level along the southern, eastern and south-weslern
boundaries. The Made Ground generally comprised a loose black siity sand or sandy silt with
coal, bricks, clinker, scrap metal, chalk and some reworked natural ground in TPS, TP7, TP8, TPS,
T4, TT1 and TTZ2. In addition TP8 contained small guantities of spent oxide,

&
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The top of the natural strala was identified belween ground level (TPS, TP12 and TP13) and
approximately 2.0 m bgl. The natural strata comprised a soft dark brown silty clay or clayey sift
with gravel and rootlets, underiain by a light brown-orange clay with flint gravel and bands of stiff
red-brown silty sand, gravel rich bands, brown clay with and without sand, and occasional chalk in
light brown-grey layers (Alluvium). This was underlain by a soft white to light grey weathered
chalk with occasional grey staining, stones and flinty gravel (Chalk).

Hydrogeology

The Environment Agency designation for the Raised Marine Deposits al the site is a5 a Secondary
{A} Aguifer (Ref. 8). The Chalk is designated as a Frincipal Aguifer. Information obtained from the
Environment Agency website (Ref. 8) indicates that the site does not lie within a8 Source Protection
Zone (8SPZ).

Perched waler was encouniered during the 2000 site investigation in the Made Ground and
Alluvium as detailed in Table 2.2, In TP5 and TP8, the water encountered was associated with
historical features. Groundwater strikes in the Chalk were noted in four of the five boreholes.

During subsequent monitoring rounds, groundwaler levels in the Chalk Aquifer were recorded

between 8.045 m above Ordnance Datum (@OD) and 0.475 m aCDh
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Tabie 2.2 ~ Perched Water and Groundwater Strikes during the 2008 Site Investigation

™1 1.40 § 220 MG - - - -

Brown foam and tar odour.

P2 1.80 1 197 MG - ) ) ) Associated with tar stained gravels.

Potentially associated with two cast
iron pipes containing water
identified at 0.2 m bg! and broken
during excavation. Tar
contamination visually identified in
the water.

TP5 120 § 218 MG - - - -

Water contained within a cast iron
TP8 1.20 1.84 MG - - - - pipe broken during excavation.
Fhenol/oil odour and sheen.

Associated with gravels in the clay

TP11A 1.40 1.19 ALV - - - - .
Alluvium,

Associated with graveis within the

TR12 1.30 112 ALV - - - - .
clay Alluviurn.

BH1 3.20 ; 0.037 § CHK § 3.30 067 3.80 0.07

BH2 2.68 072 | CHK § 2.68 1.03 3.47 0.25

BHS 3.20 6.02 | CHK § 3.20 0.28 3.12 0.48

BH4 2.28 023 | CHK § 2.28 058 | 2.44 D.44

BHS NM NI NM 2.02 088 | 2.88 0.05

Notes: MG Made Ground
ALV Alluvium

CHK  Chalk

NM Not measured

- No instailation and therefore groundwater level monitoring not possible

* Ground ltevel during drilling represents the original ground level, and ground level during

subsequent rounds of monitoring represents the top of the well cover,

2.3.3 Hydrology

The River Arun is locaied approximately 40 m south east from the sile, adjacent to the grazing
fand. The river is tidally influenced in the local area and generally flows in a southerly direction
towards the English Channel, with reversal of flow during high tide. A drainage ditch is located
approximately 5 m from the north eastern sife boundary and flows in a south easterly direction into
the River Arun via a sluice gate {see Appendix A1, photograph 6).

2.4 Previous Assessment Reports
241 Harrison and Co., 1888 Sie Investigation

The site investigation undertaken by Harrison and Co. in 1988 is summarised within their desk
study report (Ref. 2). The site investigation comprised 22 irial pits across the site and the grazing
field adjacent to the south of the site.

ARUN DISTRICT COUNCIL AB/88/19/PL
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Within the cuirent site boundary, buried structures including concrete, pipes and metalwork were
encountered within the Made Ground, found to be approximately 1.3 m in thickness but ranging

2.4.2 Alking, 2000 Site Investigation

in 2000, Atkins undertook an intrusive investigation at the site with the findings reported in the
Atkins Environmental Assessment Site Investigation Report (Ref. 4). The Atkins site investigation
comprised:

s five groundwater monitoring wells instalied within the Chalk Aquifer;

s excavation of two trial frenches; and

s excavation of 14 trial pits.

ARUN DISTRICT COUNCIL AB/88/19/PL
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4.  Supplementary Site Investigation
4.1 Introduction

The intrusive investigation was designed to supplement existing information available for the sile

The supplementary site investigation methodology is presented in Section 4.2 and is summarised
below:

N site walkover;
N service clearance;

s 5 No. hand dug/augered pits numbered VP200 fo VP204 installed as vapour monitoring
wells;

s 15 No. trial pits numbered TP101 {o TP115;

s 5 No. boreholes numbered BH101 to BH105 installed as groundwater monitoring wells,
s one round of surface water sampling from the drainage ditch adjacent to the site;

s 1wo rounds of soil vapour sampling and groundwater dipping and sampling; and

s permeability testing and tidal monitoring.

During the site walkover underiaken on 17 May 2011 the site was noted to be covered with dense
vegetation (largely buddisia) which would have severely reslricied access for the site investigation
works. The polential for sensitive ecology 1o be present was also noted and therefore an ecology
site walkover and vegetlation clearance works were scheduled in advance of the intrusive
investigation.

The initial phase of intrusive ground investigation (hand pitting and trial pitting) was undertaken
between 13 and 18 June 2011. During these works the boreholes drilied during Atkins” 2000 site
investigation (BH1 though BHS) were found to have been decomimissioned {see Appendix A1,
photograph 12) and therefore replacement groundwater monitoring wells were drilled between
28 June and 1 July 2011 as g second phase of intrusive works. All works were undertaken under
the full time supervision of a suitably gualified Alkins site enginesr.

investigation locations from the recent and previous site investigations are presented in Figure 2.

4.2 Methodology

421 Service Clearance

Service clearance was undertaken in advance of the infrusive works by a specialist sub-contractor
{Amethyst Surveys Lid). No live services were identified during the clearance works with the

exception of the known high vollage electricity cable within the access track leading to/from the
electricity sub-station.

422 Ecology Survey and Vegetation Clearance

While not accounted for within the proposed scope of works presented in Atkins® offer of services
(Ref. 1), in order to gain reasonable access o underiake the intrusive works, and provide suitable
protection to potentially sensitive ecology present on the site, an ecology survey, followed by

14
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vegetation clearance under a watching brief by a specialist ecologist, was required {(see Appendix
A1, photographs 10 and 11).

An ecology survey was undertaken on 2 June 2011 with the observations made presented in
Section 4.3.1. Subsequently, vegetation clearance was undertaken between 8" and 10" June
2011 by Homegrown Timber Lid under an ecology walching brief. Areas where proposed site
investigation locations were located were cleared of vegetation to ground level {0 create safe
working areas. Where nesting birds were encountered, the investigation locations were moved,

On completion, approximately 50 % of the site was clear of vegetation. Remaining areas of dense
vegetation are shown on the hazard plan presented as Figure 3. Further vegetation clearance
may be required to remove constraints associated with access should further site investigation,
remediation or development of the land be underiaken.

423 Hand Dug/Augered Piis

A total of five hand dug/augered pils were progressed to a maximum depth of 1.3 m bgl, and
installed as vapour monitoring wells (VRP200 o VFP204}. The locations were positioned (o enable
the collection of soil and leachate samples |

The narrow diameter vapour wells were installed in accordance with current good practice
guidance to allow vapour monitoring and sampling. Each well comprised a narrow diameter
(< 5 mm) HDPE tube, air filter block and sampling tap. The annulus between the well material and
borehole was filled using washed quartz sand around the filler block, and bentonite flakes io
provide a seal over the plain pipe sections (instaliation details presented on the borehole logs
included in Appendix A.3).

The permanent vapour wells were installed prior fo the trial pitling, during which visual and
olfactory evidence of hydrocarbon contamination was identified in the northem and north eastem
areas of the site. In order o obtain vapour data from areas considered representative of those
more contaminated conditions, one vapour sample per sampling round was faken in the vicinity of
TP111 using an AMS Inc. vapour sampling probe system and jetract-a-tip" This vapour sampling
methodology comprises the progression of a stainless steel temporary probe o the required
sampling depth using a slide hammer. Once at the reguired depth, the probe is withdrawn
approximately 1.5 cm {o expose a sampling screen, and is then purged and sampled in-situ.

424 TralPisg

A total of 15 trial pits were excavated under the full ime supervision of Alkins across the site lo a
maximum depth of 2.7 m and positioned to enable the collection of soll and leachate samples from
across the site, target specific historical structures and delineate the tarry residues identified in the
vicinity of TPS during Alkins® 2000 site investigation.

425 Borghols

Using a holliow stem auger drilling technigue, five boreholes (BH101 through BH105) were
progressed by Geotechnical Engineering Limited under the full time supervision of Atkins to a
maximum depth of 11.0m bgl. Each borehole was positioned o replace decommissioned
historical boreholes BH1 through BHS, drilled during Atkins” 2000 site investigation.

Each borehole location was installed with a 50 mm HDPE monitoring well standpipe o enable
subsequent collection of groundwater samples from the Chalk {installation details are presented
on the borehole logs in Appendix A3). Each well was completed with 5 mm grave! {within the
response zone} and sealed with bentonite. Headworks for each monioring location were
completed using a traffic rated flush mounted cover.

RO 15
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Due to visual evidence of hydrocarbon contamination within the Alluvium at BH101, dual
groundwater monitoring well instaliations were installed within the Alluvium (BH1813) and Chalk
(BH101D) at this location to prevent creating a pathway o the underlying Chalk {though it should
be noted that visual and olfaciory evidence of hydrocarbon contamination was also noted within
the Chalk during drilling).

Sampling and Monitoring
Soll and Leachate Sampling

Appropriate soll sampling and geological description (in line with current good practice) was
undertaken at each investigation location. Sampling was informed by visual and offactory
indicators of contamination, and in-situ headspace screening of socils for volatile organic
compounds (VOUO) using a pholo ionisation delecior (PID). Sampling of scils was generally
undertaken at the following rate;

s pne sample within the top 1 m at each location; and
s one further sample above the saturated zone.

Sample selection was designed {o ensure a suilable spread of data, both laterally and vertically
which also included samples from the deeper (natural) strata.

A total of 35 soil samples were scheduled for the following analysis in line with the NGPH soils
analytical suite:

s asbestos screen and identification, loss on ignition, moeisture and stone content;

s inorganic parameters: pH, soil organic matter (SOM), toial sulphate, sulphur, phenols, {otal,
free and complex cyanide, thiocyanate, ammonium, chloride, boron;

metals: arsenic, chromium, copper, lead, selenium, zinc, cadmium, mercury and nickel,

%

s polycyclic aromatic hydrocarbons (PAMS);

%

benzene, ioluene, ethyibenzene and xylene (BTEX); and

@

total petroleum  hydrocarbon (TPH) oriteria working group (CWG) banding  with
aliphatic/aromatic spiit.

Analysis was undertaken by i2 Analytical (i2), the results of which are presented in Appendix E.1.

in addition, seven samples were scheduled for soil-derived leachate analysis {(as per the
groundwater analysis suite presented below), with the results presented in Appendix E.2.

Groundwatsr and Surface Water Monitoring and Sampling

Groundwater monitoring and sampling was undertaken on 7 and 15 July 2011, The groundwater
samples were scheduled for analysis by i2 of the foliowing:

s inorganic parameters: pH, tolal organic carbon (TOQ), suspended solids, conductivity, total
sulphate, sulphide, phenols, iotal, free and complex cyanide, thiocyanate, ammonium,
chioride;

s metals: arsenic, chromium, copper, iron, lead, selenium, zinc, cadmium, mercury and nickel;

> PAHSs;
8 BTEX; and
s TPHCWG.

Groundwater analytical resulis are presented in Appendix E.3.

RO 18
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One surface water sampie was oblained on 13 June 2011 from the surface water drainage ditch
located io the north easi of the siie. The sample was {aken down-stream of the site and to the
north of the sluice gate where two drainage ditches converge and jcin the River Arun. The sample
was analysed for the same suite as the groundwater samples, with the resulis presented in
Appendix £.4.

Agquifer permeability testing was also undertaken at BH101D, BH102 and BH103 (all installed
within the Chalk Aguifer) and continuous groundwater elevation monitoring was undertaken at
BH101D, BH104 and BH105 to determine the impact of tidal variation in the River Arun on the
groundwater elevation beneath the siie.

£2.8.3

4.2.8.4

4.3

4.3.1
4.3.1.1

Soil Vapour Monitoring

Soil vapour samples were collected from four of the five permanent vapour well locations (VP200,
ViR202, VP203 and VP204) on 7 and 15 July 2011, In addition, samples were {aken adjacent to
TP111 using the temporary AMS vapour probe (and labelled VP201temp). Sampling was not
possible from the permanent well instaliation at VP201 due to waler saturation of the filter block at
the time of sampling.

Prior to sampling, the well volume was purged using a gas syringe. A low flow air sampling pump
was used o draw a fixed volume of gas through atomic thermal desorption (ATD) tubes, pre-
prepared by Chemex Limited (a UKAS accredited laboratory) with ,Tenax® sorbant. The tubes
were submitted for thermal desorption-mass spectrometry analysis of the following:

s VOUOCs including naphthalene, tentatively identified compounds (TiCs) and speciated aliphatic
and aromatic petroleum hydrocarbons in accordance with the CWG fractionations.

Appendix E.5 presents the analytical resuits for the vapour samples.

Guality Assurance/Guality Control

Field and trip blank waler samples were taken during the second groundwater sampling round
(15 July 2011). Trip blank vapour samples were faken during both sampling rounds and an
ambient air sample was faken during the second vapour sampling round (15 July 2011). The field
and trip blanks were analysed as control samples to identify any cross-contamination in the field.
The ambient air sample was analysed to identify any background concentrations of volatile
constituents. Analytical results are included within Appendix E.

claarn e S Ay
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in order to check the laboratory QA/QC procedures, Schewart charts have been requested from i2
and will be reviewed and discussed within the final version of this report.

Fhysical investigation Findings

Appendix A1 presents a selection of photographs taken during the 2011 site works.

Eoology
Birds

During the walkover survey, evidence of breeding birds was observed across the site. This
included singing birds including dunnocks, common whitethroats, a chaffinch and a sighting of a
recently fledged song thrush. §

ARUN DISTRICT COUNCIL AB/88/19/PL
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4.3.4.3

4.3.1.4

£.31.5

4.3.2

£3.2.1
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The River Arun is located {o the southeast of the sile and has a bank consisting of a 10 m wide
strip of dense ruderals. This bank has high/medium potential for reptiles. The bank and river are
separated from the site by approximaiely 20 m of a short-grazed grass field, but the habitats are
connected

The site itself is of low suitability for reptiles as it consists of buddieia with little
or no ground vegelation, or extremely dense scrub. However, there is an area in the west of the
site that is more open, contains low ruderals

Graat Crested Newls

Busy roads 1o the north and east, and a river to the south form barriers to the movement of great
crested newts (GONs) on fo the site. There are houses present to the east. No ecological desk
study has been carried out and therefore it is not possible to confirm whether there are ponds
within 500 m of the site or whether there are GCNs present in the surroundin g

Badgers

No evidence of badgers was recorded during the walkover survey. Mowever a raised area of
ground, marked as a spoit heap on Figure 2, could not be inspected due o the dense scrub that
covers i, A large proportion of the site appeared to be covered by a layer of dense stones and no
clear animal signs or tracks were recorded during the walkover

Cther Legally Protecied or Notable Species

There was no evidence of any other legally protecied or notable species, however no ecological
desk study has been undertaken and parts of the site were inaccessible due to the dense
vegetation so findings are limited.

Site Specific Geology

Appendix A3 provides the intrusive fogs from the 2011 site investigation, with a summary of the
findings presented below.

fade Ground

Made Ground was identified at all iocations across the site at thicknesses ranging between 0.5 m
(BH102 and TP104) and 2.7 m (BH101). The base of the Made Ground was not proven at
TP108B (»>2.5 m}, TP111 (»2.3 my), VP202 (>1.0 m), VP203C (>1.2 m) or VP204 (>1.3 m).

The composition of the Made Ground was variable across the site, but generally comprised firm,
sandy, gravelly clay and fine to medium, gravelly, clayey sand with frequent brick, chalk and flint
gravels and fragments of clinker. The concrete bases of two former gas holders were identified in:
TP106 at between 0.95 m bgl to 1.1 m byl (feature 8, Figure 2) (see Appendix A1, pholograph
18); and TP114 al between 0.55 m bgl to 0.85 m byl (feature 15, Figure 2) (see Appendix A.1,
photographs 23 and 24). Other obstructions encountered are as follows (marked on the
constraints and hazard plan presenied as Figure 3):

s TP101 ~ a brick wall was identified at 0.3 m bgl in the northern portion of the pit, with a
concrete base at .8 m bgh,

s TP103 ~ a brick wall and concrete base were identified at approximately 0.5 m byl (see
Appendix A1, photograph 15);

@

TP104 — a series of electricity cables {previously identified as redundant during Atkins" 2000
investigation) were encountered at approximately 0.4 m bqi;

18
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s TP107 — a possible brick wall was encountered at the southern exient of the pit;

s TP108 — three cast iron pipes were encountered crossing the pit. Two at 8.8 m bgl and one
at 1.2 m byl (see Appendix A.1, pholograph 17);

s TP109 ~ a brick wall was identified at 0.3 m bgl in the northern portion of the pit, with a
concrete base at 8.8 m bgl (see Appendix A1, photograph 203,

s TP111 — a castiron pipe was located at the southern extent of the pit at approximately 0.5 m
bgl, and

s TP115 ~ three cast iron pipes located in an initial trial hole dug adjacent to the edge of the
former governor compound at approximately 0.4 m bgl. The irial pit was relocaled to the
centre of the former governor compound.

Matural Ground

Where natural ground was encountered, this comprised Alluvium of stiff, very gravelly clay or fine
to coarse sub-rounded to angular flint gravels in a stff clay matrix ranging between 0.7 m (BH101)
to 5.1 m (BH103) thickness, overlying Chalk. The Chalk was found to be structureless fing Chalk
gravels and chalk cobbles in a soft off-white/grey clay matrix. The top of the Chalk was generally
encountered between 5.1 m (BH102) and 6.8 m (BH104) bgl. However, Chalk was encountered at
3.4 m byl at BH101.

indications of Potential Contamination (Visual and Olfactory
Ohsgervations)

A number of visual and cifaclory indicaiors of potential contamination were identified in the Made
Ground, Alluvium and Chalk during drilling. In addition, preliminary screening for VOC vapours
present within the shallow unsaturated soils was undertaken using a PID (MiniRAE 2000 VCC
detector), capable of measuring YOC concentrations in pans per million {(ppm). The results of the
PID screening provide an initial indication of the presence of volatile compounds within the soil
profile; however, this method is non-selective and does not identify specific compounds. PID
screening helps to ascertain where volatile compounds may be expected {o be identified during
soif laboratory analysis. PID readings greater than 10 ppm are presented in Table 4.1,

Table 4.1 details visual and olfactory observations made during the infrusive works and the
maximum positive PID readings identified at these depths.

Table 4.1 - Visual and Ofactory Observations and PID Readings

MG 0.0-1.2 | Clinker. -

Black motiling and occasional pockets of saturated black
ALV 1.5-2.7 | tar. Faint hydrocarbon odour from 1.5-1.8 m bgi. Strong -
hydrocarbon odour from 1.8-2.7 m bgl.

Dark grey/black clay and gravels with strong hydrocarbon
odour and saturated with free product (see Appendix A1, ~
photograph 25).

BH101 ALY 2.8-3.

~

Pockets of free phase product and black mottling with a
CHK 3.4-7.5 | moderate to slight hydrocarbon odour (see Appendix A1, -
photographs 26 and 27).

CHK 7.5-11.0 | Slight hydrocarbon odour. ~

BH103 MG 0.0-0.5 | Clinker. -

N3 viedond I
AU A0
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BH105 MG 0.3-2.0 | Clinker. -
MG 0.0-1.8 | Clinker. -
BH104
MG 3.5-3.85 | Faint hydrocarbon cdour. -
MG 0.0-0.4 | Clinker. 8.1
TR101 MG 0.4-0.8 | Black ash and clinker. 8.1
MG 0.6-0.9 | Oceasional clinker. -
TP102 MG 0.0-0.3 | Clinker. -
TP103 MG 0.0-0.8 | Clinker. 0.2
TP104 MG 0.0-0.5 | Occasional clinker, <0.1
TR105 MG 0.9-1.2 | Clinker gravels and black ash. 81
TP108 MG 0.0-0.95 | Clinker. .3
TP108A MG 0.0-1.2 | Clinker. 0.2
Occasional clinker, Slight hydrocarbon odour from 1.4~
TP108SE MG 0935 1.9 m bgl. §trorig nydmcar;bori'octjqur from 1.2-2.5 m bgl. 0.6
Black, hydrocarbon saturated soil from 1.9 m byl {see
Appendix A1, photographs 18 and 18).
Clinker. Black stained flints and faint hydrocarbon odour
I 8
TP109A MG 0.0-0.8 from 0.4-0.8 m bgl {(see Appendix A1, photograph 20). 8
TP108B MG 0.0-1.8 | Clinker. ¢.0
TP110 MG 0.2-0.5 | Clinker. 0.2
MG 0.2-1.1 | Clinker and solidified tar fragments. 0.7
TE111 Clinker and saturated tarry soiis. Moderate {ar odour from
’ MG/ 1920 1.3 m bgl. Strong tar odour from 1.4 m bgl. Slight 427
ALV e hydrocarbonfar odour and cocasional black staining from e
1.6-2.0 m byl
MG 0.0-0.2 | Clinker. -
TR112
MG 0.7-0.75 | Band of black solidified tar and clinker. ~
MG 0.0-1.0 | Clinker. 2.4
TP113 Pockets of hydrocarbon saturated tarry clay. Strong
ALV 1.25-2.3 | hydrocarhon/tarry odour (see Appendix A.1, photographs 18.2
21 and 22).
TP115 MG 0.8-2.0 | Clinker. 8.1
VP200A MG 0.0-0.3 | Solidified tar. ~
VP201 MG 0.0-0.25 | Clinker. -
ViP202 MG 0.0-1.0 { Clinker. 0.2
VP203C MG 0.1-0.6 | Clinker. 0.2
MG 0.0-0.3 | Clinker. 8.2
VP204
MG 0.85-1.3 | Fragmenis of solidified tar. 0.8
Notes: *-* PID reading not taken; MG — Made Ground; ALV ~ Alluvium; CHK - Chalk
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Due io constraints encountered during the recent sile
investigation works associated with vegetation, nesting birds and underground pipe work
(identified in TP108 and TP111), it was not possible to extend the frial pit locations in order to fully
delineate this potential source area.

No evidence of asbestos was visually identified during the recent or previous site investigations
and asbestos has not been positively identified within any of the soll samples submitted for
analysis.

4 34 Perched Waler/Groundwater

Water was identified in three trial pit locations (TRP102, TP106 and TP112) during the recent works
at depths ranging between 1.30 and 2.65 m byl

One set of groundwater levels measured at high tide {(at 00:34 on 15 July 2011) and one at low
tide (at 1924 on 17 July 2011) are presented in Table 4.2 §

monitoring undertaken between 7 and 15 July 2011 also indicates that there is significant tidal
variation in the groundwater level at the site (up to approximately 2 m variance).

Takis 4.2 - Groundwater Monitoring at High and Low Tide

BH101 1.937 0.363
BH104 2.003 ~0.034
BH105 2.078 0.030

4.4 Health, Saftety and Environmental Incidents

Al sub-contractors working on site were given a full site induction by the Atkins Lead Enginesr
prior to commencing works. In addition a site log of health, safety or environmental incidents was
maintained throughout the duration of the works.

There were no reporiable health, safety or environmental incidents during the works. Additional
hazards and constraints identified during the site investigation works were added to the hazards
and constraints plan, presented as Figure 3.

4.5 Laboratory Analysis

Laboratory analytical resulis are presented in Appendix E and summarised within Sections 5 and
8.

21
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Field and trip blank water samples were analysed for the 15 July 2011 sampling round. Tabls 4.3
presents the concentrations identified above the MDL.

Tabkie 4.3 - Concentrations above the MDL in Fisld and Trip Blank Samplses

Sulphate 0.045 1.9 1.3
Ammonium D.015 1.3 0.47
Chromium 0.0004 0.001 0.0007
Copper 0.0007 0.0011 0.0011
Nicke! 0.0003 0.0011 0.0011

The field blank was taken by decaniing a distilied water sample supplied by the laboratory into
clean, unused sample jars whilst in the field. Correct sampling procedure was followed

Trip blank vapour samples (labelled Trip Blank) were analysed for each sampling round. As
shown in Appendix £.5, a concentration above the MDL for toluene was identified in the trip blank
sample during the 7 July sampling round (20 ng/tube).

The trip blanks remained sealed and within their packaging for the duration of the sampling

Schewsart Charls

Schewart charls have been reguested from i2

22
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Photograph 1 Access frack located off Ford Road
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Photograph 2: North western boundary of the site along Ford Road
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