From: Emily Harding (Allan B Matthews) [

Sent: 16 February 2015 11:37
To: Daniel Vick

Subject: WA/92/11 Condition 3 Shell Fontwell

Dear Mr. Vick

This pre-commencement planning condition was discharged on the g Aprit 2013 and works have now commeanced
on site, | attach for your information a Comprehensive Groundwater

Monitoring Event report which has previously been sent to, and commented on, by the Environment Agency {see
attached email dated 127 February 2015}, The Environment Agency email comments are being respondad to by our
chants enviranmental consultants,

| apologise for not sending you a copy of this report earlier but this was dus to an oversight on the part of my office,

Ragards,

ARUN DISTRICT COUNCIL WA/92/11/




Ernily Harding for

Alian B. Malihews RELB A
Chartered Architent

37 Fore Street

Bovey Tracey

Devon TQ13 9AD

This e-mail, its altachments and any other Tems ransmitted wilh i are confidential and intended oniy for ths
addresses named above. f you are notl the intanded reciplent you must not use, copy or show o any other person the
contents of ihig message. You should immedialely reply o the sender and delels the message from your compuier
systam,

VIRUSES - Allan B. Matthews Chartared Archilect cannot guaranies that this e-mall and attachments are freg of
virtises and you must ensure that you carry out your own virus chacks Allan B. Maithews Chartared Archilsct accepts
ne fability for any loss or damage caused by software viruses.

ARUN DISTRICT COUNCIL WA/92/11/



Sent: 12 February 2015 16:30

To: Allen, Phillip (Wimbledon)

Cc: Luker, Mark; Jones, Geoffrey; Bucknall, James; Andrew Neale
Subject: RE: Shell Fontwell - Groundwater monitoring Report
Follow Up Flag: Follow up

Flag Status: Flagged

Hi Phil,

We haver't been consulted yet by Arun District Councll on your groundwater monitoring report though |
have reviewed the rgport and discussed some of the delails with Portsmouth Waler. We have the following
comments 1o maks on our assessment

t.  Though we have previously commented on revious reports, Section 2.2 Geology {labie B) of the
report stales that boreholes within 500m of the Shell garage indicaie 20m of Reading Beads
{Lambeth G, We have been unable 1o find ong of the boreholes (SUSCNWEZ0A) on the BGS
borghole viewer, The other borshole mentionsed (SUSONW144) is situated across from the garags
within the grounds of Fontwed racecourse and terminates at 10m |, wath gravel from 2m o 2.8m and
imestone’ being found at 9.8m. In addition o this, the Shell site sits on the feather edge ot the
Lambeth Group so would expect there 1o be only a thin laver for Lambeth Group to be present
beneath the site. Unfortunately, yvour boreholes have are not deep encugh o evaluate this further.
Though vour repori doesn'| specifically estimats the thickness of the Lambeth Beds, the
conceptualisation of the underlying geology needs 1o be looked at further,

2. The recent groundwater monitoring resulls (September 2014) has identified dlevated isvels of
hydrocarbon within monitoring borehole MW4 (Aliphatlic (C21- ©35) — 470ug/t and Aromatic (G168 -
35y - 927 ug/ly. On this vigit, no other borehole identified excesdanrces above detection Hmit apan
from MWE (only at 12ug/h); Borehole MW4 is localed (o the northeas! of the site, The other
boreholes are caled across and downgradient of the tank farm towards the location of Eastergate
WTW. These do not show any elevated levels. Though this seems 1o be an isclated hot spot for this
visit, these ievels do reprasent lovels that are of concem.

3. Seclion 4.5 discusses the excesdances of a number of COPC in shallow GW were above the DWE
(MW, however the report considers this 1o preseni no unaceepiable risk (stage 2 GORA)Y. The
report states that the TPH fractions detected are relatively immobile, Howsever the 16 — C24 rangs
dnes represenis diesel & haating oil fraction. While majority is in the upper carbon fraction, we
would not consider the identiied hydrocarbons 1o be immaobile.

4. Based on this slevated holspot and thal geological conceptual mods! is not guile righi, we would
require posi construciion groundwaler monitoring t© be undertaken 0 gssess any changeas (o
groundwater quality through construction being undertaken on site. Once this information has been
presented, we will review this and provide further comment.

We also understand that vou are undertaking sie supervision during decommissioning works. We
ook forward 1o receiving this information in dus course, in particular any validalion sampling that is
being undertaken,

i

Regards, Simon

Simon Deacon BSc MS¢ FGS
Technical Specialist

ARUN DISTRICT COUNCIL WA/92/11/



Groundwater, Mydrology & Contaminated Land
Solent South Downs Arza

[=]: Environment Agency, Chichester Office, Oving Road, Chichester, West Sussex, BOID 246

Z04d woe il
able Flaces team:

From: Allen, Phillip (Wimbledon) ||

Sent: 06 January 2015 17:01

To: Deacon, Simon

Cc: Luker, Mark; Jones, Geoffrey

Subject: RE: Shell Fontwell - Groundwater monitoring Report

Simon

We would prefer net o incur a charge therefore we will submit the report via the local authority.

Regards

Phil Allen

From: Deacon, Simon

Sent: 06 January 2015 16:46

To: Allen, Phillip (Wimbledon)

Cc: Luker, Mark

Subject: RE: Shell Fontwell - Groundwater monitoring Report

Hi Phil, fink sent and report downloaded,

'l discuss with our planning team regarding response to the monitoring report as this falls within Condition 4 of the
planning permission. What normally happens is that if vou want comments directly then this may be chargeable
though if vou go through the LPAIARUN DC they will consult us on the discharge of the planning conditions and this
wor't be chargeable, You may need to speak to your client on this,

Regards Son

Simon Deacon BSoc Mo FGS
Technical Specialist
Groundwaler, Hydrology & Contaminated Land

ARUN DISTRICT COUNCIL WA/92/11/
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From: Allen, Philiip (Wimbledon) || |

Sent: 06 January 2015 16:27
To: Deacon, Simon
Subject: Shell Fontwell - Groundwater monitoring Report

Hi Simon
As per our telephone call today I've forwarded you a copy of the Comprehensive Groundwater Monitoring Event
Report via URS’ file transfer system. This report assess groundwater samples taken in September 2014. Please

could you confirm that you were able to download it?

Given that a significant risk has not been identified to controlled waters, based the generic risk assessment within
the report, we do not consider it likely that post-construction groundwater monitoring is considered necessary at
this stage.

Construction works are likely to commence on 19" January 2014. For your records I've attached a copy of the
planning conditions.

Regards

Phil Allen

message may Lbe confidential and
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thiz email and its attachments for viruses. But vou should still check
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

LIMITATION

URS Infrastructure & Environment UK Limited (URS) has prepared this Report for the sole use of
Shell in accordance with Procurement Arrangement RET/10/0314/GLES of 1 October 2010. No other
warranty, expressed or implied, is made as to the professional advice included in this Report or any
other services provided by us. This Report may not be relied upon by any other party without the prior
and express written agreement of URS. Unless otherwise stated in this Report, the assessments
made assume that the sites and facilities will continue to be used for their current purpose without
significant change. The conclusions contained in this Report are based upon information provided by
others and upon the assumption that all relevant information has been provided by those parties from
whom it has been requested. Information obtained from third parties has not been independently
verified by URS, unless otherwise stated in the Report.

Where field investigations have been carried out, these have been restricted to a level of detail
required to achieve the stated objectives of the services. The results of any measurements taken may
vary spatially or with time and further confirmatory measurements should be made after any significant
delay in using this Report.

COPYRIGHT

© This Report is the copyright of URS Infrastructure & Environment UK Limited (URS). Any
unauthorised reproduction or usage by any person other than the addressee is strictly prohibited.

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Final
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

EXECUTIVE SUMMARY

Background and Objective

URS has undertaken a Comprehensive Groundwater Monitoring Event (GME) at Shell Fontwell,
Arundel Road, Fontwell, Arundel, West Sussex BN18 0SB. This report has been collated to support
Shell with its environmental asset management activities.

Site Setting

The site is currently an active petrol filling station located in a mixed low density residential and
commercial area. There are eight (8) active tanks with eight (8) compartments in use at the site.

Scope of Work

The scope of the GME included well restoration due to silt build-up, groundwater monitoring of five (5)
monitoring wells, hydraulic conductivity testing, the collection of groundwater samples; and an
assessment of potential risks to controlled waters and human health receptors.

Field Observations

No hydrocarbon odours were observed during purging of any groundwater monitoring wells. Phase-
separated hydrocarbons (PSH) was not identified in any of the wells.

Geology and Hydrogeology

e The geology beneath the site comprises made ground underlain by superficial Head Deposits. The
solid geology comprises strata of the Lambeth Group Formation (Secondary A Aquifer) which is in
turn underlain by the Tarrant Chalk Member (Principal Aquifer).

e Groundwater was encountered in all five (5} groundwater monitoring wells at elevations ranging
from 47.65 metres (m) Above Site Datum (ASD) to 49.24m ASD. The average depth to
groundwater was 1.753m below ground level (bgl). Groundwater is inferred to flow in a south
westerly direction.

e The nearest surface water feature to the site is a pond located 210m to west of the site with an
approximate elevation of 25.0m Above Ordnance Datum (AOD). There is a stream located
approximately 300m to the south west.

Conclusions

A Stage 2 risk assessment was performed on the data collected during the GME to assess potential
risks to human health (on-site workers and users) and controlled waters (underlying Secondary A
Aquifer, Principal Aquifer, a pond 210m west). The principal conclusions were as follows:

e Potential risks to the underlying Secondary A and underlying Principal Aquifer and surface water
pond (210m west) were considered to be acceptable.

e Potential risks to on-site workers and users were not identified.

Shell Fontwel_CGME_R49319164-006_December 2014_Final.doc Pagei
December 2014 R49319164-006
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

1. INTRODUCTION

URS Infrastructure & Environment UK Limited (URS) was requested by Shell UK Qil
Products (Shell) to undertake a Comprehensive Groundwater Monitoring Event (GME) at
Shell Fontwell, Arundel Road, Fontwell, Arundel, West Sussex BN18 0SB.

11. Objectives
This report has been collated to support Shell with its environmental asset management
activities.

1.2. Scope of Work

. Restoration of the five (5) groundwater monitoring wells onsite which had
accumulated between 0.5m and 3m of sediment in the base of the wells.

e Completion of one groundwater event in September 2013 of five (5) groundwater
monitoring wells.

e Assessment of the magnitude, type and extent of chemicals of potential concern
(COPC) present through the performance of laboratory and/or on-site analysis of
groundwater for various chemical indicators associated with operation as a petrol
filling station.

e Hydraulic conductivity testing to be undertaken at up to two locations.

e Screening of analytical results against appropriate Generic Assessment Criteria
(GAC) to determine the requirement for a Detailed Quantitative Risk Assessment
(DQRA).

e Completion and submission of this Comprehensive GME Report.

Shell Fontwel_CGME_R49319164-006_December 2014_Final.doc Page 1
December 2014 R49319164-006
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

2. BACKGROUND INFORMATION

2.1. Site Identification Details

Site Name Shell Fontwell
GSAP ID Number 10018981
Site Address The site is located at Shell Fontwell, Arundel Road, Fontwell,

Arundel, West Sussex BN18 0SB.

Figure 1 provides a site location plan.

Grid Beference _ 518183, 170323
(easting and northing)

Reported Site Area Approximately 3,400 square metres (m°)

Figure 2 provides the site layout plan.

Freehold/Leasehold URS understands the site is leased by Shell.

Site Use The site is currently an active petroleum filling station.

Surrounding Land Use North: The site is bounded to the north by a hotel and its car
park.

East: London Road runs along the eastern boundary and is
separated by a thin line of trees and shrubs. London Road
has low density residential use approximately 35m east from
site.

South: The site is bounded to the south by a thin line of
trees and shrubs on a 1.5m high embankment. Beyond the
soft ground is Arundel Road, and then low density housing
(40 m beyond the site boundary).

West: Adjacent to the western site boundary is car park that
serves two fast food restaurants approximately 45m west of
site. Beyond the car park is a small strip of soft ground and a
dual carriageway (the A27).

Shell Fontwel_CGME_R49319164-006_December 2014_Final.doc Page 2
December 2014 R49319164-006
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

2.2. Environmental Setting

Topography The site is located at an approximate elevation of 24m Above Ordnance Datum (AOD).

The topography of the surrounding area generally slopes downwards to the south, east and west.

Surface Water Features and Surface | The nearest surface water feature to the site is a pond located 210m to west of the site with an approximate elevation of 25.0m
Water Abstractions AOD. There is a stream located approximately 300m to the south west.

The URS Phase 1 Report (Ref 1) identified one surface water abstraction from a pond or lake at Eastergate Pumping Station.
The abstraction is operated by Portsmouth Water Company for public water supply (22,000m3/day) and is located 677m to the
southwest of site at Eastergate. There is also indicated to be a pond or lake at Slindon pumping station which is used for spray
irrigation and potable public water supply (5,500m3/day) located 1407m to the north of the site and Westergate pumping station
(22,000m*/day) located 1.2 kilometre (km) to the west.

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 3
December 2014 R49319164-006
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

Geology

Available British Geological Survey (BGS) geological maps indicate that the superficial deposits beneath the site as
undifferentiated Head Deposits of gravel, sand, silt and clay. Geological maps indicate that the superficial deposits are underlain
by the Lambeth Group which is underlain by undifferentiated Chalk of the Lewis Nodular Chalk Formation, Seaford Chalk
Formation, Newhaven Chalk Formation, Culver Chalk Formation and Portsdown Chalk.

BGS borehole logs located within 500m of the site (borehole numbers SU90NW620A and SU90NW144), were reported as being
drilled to depths of between 11 and 60 m below ground level (bgl). The drift was indicated to reach 6m bgl, and was underlain by
20m of Reading Beds, underlain by Chalk. The Chalk encountered is described as Chalk and marl or Chalk and flints, or very fine
grained limestone.

A natural sinkhole is thought to be located 410m south east of the site.

Based on observations made during the URS Comprehensive Environmental Site Assessment (CESA) report, the site specific
geology encountered is described below.

Made Ground Tarmac 0.0 0.08-0.1
Made Ground Concrete 0.1 0.1
Made Ground Orangey brown coarse sand (occasionally 0.3 0.1-0.6

silty) with minor brick or flint fragments

Natural — Head Deposits Orangey brown coarse SAND (occasionally 05-08 3.0->5.2
silty)

Natural — Head Deposits Red to brown with grey mottled sandy 3.0-5.0 >3.0
CLAY.

Hydrogeology

The Head Deposits and The Lambeth Group underlying the Head Deposits are designated as a Secondary A Aquifer by the
Environment Agency (EA) defined as permeable layers capable of supporting water supplies at a local rather than strategic scale,
and in some cases forming an important source of base flow to rivers. The Chalk underlying the Lambeth Group is designated as
a Principal Aquifer defined as layers of rock or drift deposits that have high intergranular and/or fracture permeability - meaning
they usually provide a high level of water storage. They may support water supply and/or river base flow on a strategic scale.

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 4
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

Groundwater Abstractions and SPZs

The site is indicated to be located within an EA designated Source Protection Zone (SPZ) — Inner Zone (Zone 1). The site is on a
boundary between Zone 1 and Outer Zone 2.

The EA what’s in your backyard website (accessed September 2014) indicates that the SPZ 1 inner zone relates to two potable
supplies Eastergate pumping station located approximately 600m to the south west of the site and Westergate located
approximately 1.2km to the west of the site.

The Envirocheck does not contain information on the extraction rate of Eastergate or Westergate pumping station. Information on
water abstraction licenses within the river catchment of the site on the Environment agencies website indicates one potable water
abstraction license held by Portsmouth Water Ltd which has an extraction rate of 41,000m%day. The licence number supplied on
the website (10/41/542108) is the same licence number as is provided for the Eastergate (Point A) and Westergate Pumping
Station (Point B). A third water (Point C) abstraction point is held under the same licence at Slinden Pumping Station located
1.4km to the north of the site. Based on the licensed quantity they are assumed to be abstracted from the Chalk. There are
fourteen other water abstractions indicated within the river catchment of the site all of which are used for agricultural purpose
(spray irrigation) and are within 1.5km of the site (distance of individual abstraction points are not specified on the EA’s water
abstraction map).

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 5
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2.3. Chronology of Activities

Dates of accidental release or known The Petroleum Officer (PO) indicated the following minor spillages are recorded for the site:
source of COPC May 1992
— During inspection of pump 7 a possible minor release was detected on the unleaded inlet suction line
and was raised with the site for investigation.
February | _ west Sussex County Council (WSCC) Fire and Rescue Service attended site to deal with a motor
2006 caravan fire on the forecourt. The PO did not attend but no spillage of fuel was reported.
— WSCC Fire and Rescue Service attended site to deal with a LPG release from a car. Again the PO
did not attend. The incident was due to a faulty valve on the vehicle which had been disconnected
from the delivery hose.
February | Evidence of staining around the pumps was noted during a preliminary site investigation by RSK in
2007 June 2007 and in a site walkover in January 2011.
Dates of closure, tank removal, soil August — | The site was closed while forecourt renewing works were undertaken. This involved removal and
removal etc . . . .
October replacement of all fuel dispensing pumps, fuel lines and vapour recovery pipework and replacement of
2011 hardstanding across most of the forecourt. MW1 had formerly been decommissioned and MW5 could
not be located. A groundwater monitoring event (GME) of the identified wells was undertaken at the
completion of these works and results are reported as part of this report.
Previous site investigations and/or April 1998 | GeoDelft (April 1998) Petroleum Risk Tier 1 Report
remediation
Minor volatile organic compound (VOC) hotspots were reported during a soil gas survey.
Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 6
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February
2008

RSK (February 2008) Comprehensive Environmental Site Assessment Report (ref. 310493 — R1 (02)).

Seven boreholes were drilled by RSK during a Phase Il investigation in August 2007 to a maximum
depth of 12 metres. Twenty-five (25) soil samples were collected and groundwater monitoring wells
were installed in five of the boreholes and the remaining two were backfilled. No significant
hydrocarbon impact was identified.

The report concluded that based on analytical results of soil and groundwater samples no
unacceptable risks were identified.

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc
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January URS Corporation Ltd, March 2011. Phase 1 Investigation Report — Shell Fontwell - Final
2011

URS undertook a Phase 1 ESA of the site in January 2011. The outcomes of the investigation include
the following:

The site is located in an area of mixed land use, including low density residential properties to the east
and south of the site boundaries and commercial properties adjacent to the western and northern site
boundaries. There is a pond (potential surface water receptor) reported to be situated approximately
210m west of the site, although this was not confirmed during the URS site walkover. Potential
groundwater receptors include the underlying superficial deposits (undifferentiated head deposit,
Secondary-A Aquifer), bedrock geology (Lambeth Group, Secondary-A Aquifer) and Tarrant Chalk
Member (Principal Aquifer). The site is located within a Source Protection Zone for the protection of
drinking water supply.

The following potentially complete pollutant linkages for continued petroleum use were identified:

e Migration of hydrocarbon vapour and possibly subsequent inhalation by site workers, off site
residents and off site restaurant and hotel workers/visitors;

e Permeation of COPC into plastic potable water supply pipes with subsequent ingestion;
e Particulate ingestion, inhalation, and dermal contact by contractors during site excavation;
e Leaching and migration of COPC from soil into shallow and deep groundwater; and

* Leaching and migration of COPC from soil into shallow and deep groundwater followed by
migration to surface water.

February | URS Corporation Limited, 25 February 2011. Comprehensive Groundwater Monitoring Report — Shell
2011 Fontwell (Report Ref.: MARP0002 Final)

URS undertook a groundwater monitoring event of existing monitoring wells (MW2, MW4, MW5 and
MW7) and potable water supply in January 2011.

No exceedances of the human health based GAC were reported in groundwater samples and no

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 8
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exceedances of the drinking water standards in potable water samples were reported and as such no
potentially complete human health pollutant linkages were identified.

No COPC were reported in groundwater above the Controlled Waters GAC and metal concentrations
were considered to be representative of natural groundwater conditions.

Based on the results of this assessment, no significant risks to human health (based on continued
petroleum use) or Controlled Waters have been identified.

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 9
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June 2012 | URS Corporation Limited, 13 June 2012. Comprehensive Environmental Site Assessment- Shell
Fontwell ( Report Ref: R49319164-0063 Final)

The scope of work included the replacement of two damaged groundwater monitoring wells (MW1 and
MWS5). The boreholes were advanced within close proximity, and as replacement, for historical wells
MW1 and MWS5 so as to provide comparative data to historical sampling events.

Groundwater monitoring was undertaken in two stages with existing wells MW2, MW4 and MW7
monitored in October 2011 following a re-pump and other forecourt redevelopment works.
Replacement of two historical wells MW1 and MW5 was undertaken in January 2012 followed by
sampling of these wells and gauging of all wells in February 2012.

No significant risks to human health (on site workers) were identified. The Controlled Waters GAC
were exceeded by reported concentrations of PAH compounds (benzo(a)anthracene and
benzo(a)pyrene) and several metals (cadmium, chromium [lll and V], copper) in groundwater and
naphthalene in soil. These exceedances were minor these are not considered to represent a
significant risk to the underlying aquifer (Secondary-A Aquifer) or to other controlled water receptors.

March 2013 | URS Corporation Limited, 27 March 2013, Factual Groundwater Monitoring Event Report- Shell
Fontwell (Report Ref: R49319164-005 Final)

URS Infrastructure & Environment UK Limited (URS) undertook a Factual Groundwater Monitoring
Event (GME) for the purpose of Ongoing groundwater monitoring.

A groundwater monitoring round was undertaken on the 16" January 2013 when all five on-site
monitoring wells were purged and sampled.

No visual or olfactory evidence of hydrocarbon impact was recorded in purged water from any of the
monitoring wells on site.

One or more TPH compounds were reported to exceed the MDL in the January 2013 monitoring round
for MW1, MW2 and MW4. TPH compounds were all reported as below MDL for MW5 and MW7. TPH
compound concentrations have previously been reported below the MDL in the URS October
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2011/February 2012 monitoring round. Benzene exceeded the MDL in the January 2013 monitoring
round in MW?7. All other BTEX compound concentrations were below the MDL in this monitoring round
for all other monitoring locations. MTBE was reported below the MDL in all monitoring wells.

One or more PAH compounds exceed the MDL in all wells with the exception of MW5. This is
consistent with the previous monitoring event conducted by URS in October 2011/February 2012 with
the exception that MW4 where no compounds were detected above MDL. Seven or more metals
exceed the MDL in all monitoring wells across the site. This is consistent with the previous monitoring
event conducted by URS in October 2011/February 2012.
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2.4.

Site Equipment — Storage Tank Summary

(1)

Tank type Single Walled Steel Single Walled Steel Single Walled Steel Single Walled Steel Single Walled Steel
Tank size (litres) @ 24,700 24,700 12,350 12,350 12,171
Product stored® Diesel Diesel VP-diesel VP-Unleaded Unleaded
Status®® Active Active Active Active Active

Date of installation® 1990 1990 1990 1990 1990

Removal date or abandonment date

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Relative level (RL) of tank base

Assumed to be 4.5m bg|

Assumed to be 4.5m bgl

Assumed to be 4.5m bg|

Assumed to be 4.5m bg|

Assumed to be 4.5m bgl

Tank type" Single Walled Steel Single Walled Steel Steel Steel Steel

Tank size (litres) @ 24,700 24,700 1 Tonne 1 Tonne 1 Tonne
Product stored® Diesel Unleaded LPG LPG LPG

Status® Active Active Operational Operational Operational

Date of installation® 1990 1990 2004 2004 2004
Removal date or abandonment date Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Relative level (RL) of tank base Assumed to be 4.5m bgl | Assumed to be 4.5m bgl [ N/A Above Ground Tank | N/A Above Ground Tank | N/A Above Ground Tank

NOTES:
1 - Based on information provided by Shell

2 - Tank gauge print out obtained 06 November 2012 during site walkover
3 - Petroleum officer response dated 09 November 2012.
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2.5. Preliminary Conceptual Site Model

Following review of the available data regarding site history, environmental setting, and proposed future use, a preliminary conceptual site
model (CSM) was developed, as presented in Table E below. The CSM illustrates the potentially viable source-pathway-receptor linkages

which have been identified.

Human Health

e Impacted soils
s  Soil vapour

e Impacted groundwater

Lateral and vertical vapour migration and subsequent
inhalation.

Particulate - Ingestion, inhalation, dermal contact, with
soil particulates.

Permeation - Migration of hydrocarbon substances
through plastic potable water supply pipes.

On-site shop staff and site users.

Visiting contractors excavating ground.”

Controlled Waters

e Potentially impacted soils or shallow
groundwater (above URS Stage 2 CW
GAC) — No significant sources of impact
have been identified.

e Partitioning between soil and pore water.

e Infiltration of impacted pore water down to the
saturated zone (water table).

¢ Dilution of impacted pore water within the
saturated zone.

e Horizontal migration of impacted groundwater to
surface waters.

e Secondary-A Aquifer (Lambeth Group)
¢ Principal Aquifer (Chalk) / SPZ 1

o Groundwater abstraction 660 m south-west of the
site

s Surface Water — Small pond located
approximately 210m west of the site

* Potential risks to visiting contractors undertaking intrusive works should be managed by appropriate PPE, risk assessment and method statements. Risks to visiting contractors excavating the

ground have therefore not been further assessed.
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3. FIELD WORK

3.1. Summary of Field Work

Date of Field Work

The GME was completed between 4 and 11 September 2014.

Site Activities

Field works included the following key tasks:

e Restoration of the monitoring wells. Between 0.5m and 3m of sediment was encountered in the base of the wells.
s  Groundwater level gauging of five (5) groundwater monitoring wells (MW1, MW2, MW4, MW5 and MW?7).

s Collection of field measurements of groundwater quality (pH, conductivity, temperature, redox potential, dissolved
oxygen) from five (5) groundwater monitoring wells.

e Purging and groundwater sample collection from five (5) groundwater monitoring wells.

e Hydraulic conductivity testing of three (3) groundwater monitoring wells (MW1, MW4 and MW?7).

Details of Existing Monitoring Well
Network

Five (5) groundwater monitoring wells installed by RSK in February 2008 with two being replaced as a result of damage by
URS in June 2012 (MW1 and MW5). Borehole locations are shown on Figure 2. A summary of the well installation details
is presented below:

MW South west corner of the site. 1.0m —-5.5m Head Deposits
MW2 North west corner of the site. 2.0m—-6.0m Head Deposits
MwW4 North of the site. 2.0m—-6.0m Head Deposits
MW5 North east corner of the site. 1.0m—-5.0m Head Deposits
MW7 South of shop. 2.0m-6.0m Head Deposits
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Surveying

The elevations of groundwater monitoring well standpipes installed by RSK and URS were surveyed to m ASD by ADP
Group Ltd, under the supervision of URS on 8 February 2012.

Groundwater gauging and sampling

On 4 and 5 September 2014, restoration by airlifting was undertaken on all five groundwater monitoring wells due to build-up
of between 0.5m and 3m sediment in their base.

Groundwater level gauging and sampling was undertaken on 10 September 2014. Prior to sampling, the depth to
groundwater and phase separate hydrocarbons (PSH) (if present) was gauged using a portable oil / water interface probe.
Groundwater gauging results are presented in Appendix A.

Between 10 and 11 September 2014, groundwater wells MW1, MW2, MW4, MW5 and MW7 were purged and sampled
using a low-flow sampling method incorporating a flow through cell and dedicated tubing. During well purging activities,
water was periodically monitored for temperature, pH, conductivity, dissolved oxygen (DO), and oxidation/reduction potential
(ORP or Redox) using a water quality meter to determine when representative formation waters were being encountered.

Following sufficient recharge, groundwater samples were collected. All groundwater samples were collected into laboratory
supplied containers, labelled and placed on ice.

Field quality control sampling

The following field quality control samples were collected as part of this GME:

s Groundwater: one (1) duplicate sample, one (1) trip blank, and one (1) equipment blank.

Sustainability

In implementing the scope of works outlined above, URS made the following considerations of sustainability:

s Field work was staffed from local URS office to reduce travel impact.
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3.2 Field Screening Results / Observations

Groundwater Observations Groundwater was encountered in all the monitoring wells installed at the site. Groundwater was observed to be creamy white and
slightly turbid in MW1 and orange and turbid in MW2, MW4, MW5 and MW?7. No hydrocarbon odours were noted during the purging
of groundwater wells.

:);1;:;’ Separate Hydrocarbons PSH was not observed in any of the groundwater monitoring wells during the September 2014 GVME.

Field Groundwater Quality Groundwater parameters were collected during the GVME (presented in Appendix A) and the following was noted:

Parameters
¢ Redox potential (corrected to a Standard Hydrogen Electrode) ranged from 13.20 milliVolts (mV) (MW1) to 231.00 mV (MW4).

s Electrical conductivity ranged from 471 microSiemens (uS/cm) (MW 1) to 911 uS/cm (MW2).

e The pH ranged from pH 6.65 (MW5) to pH 8.39 (MW1).

s Groundwater temperature ranged from 15.89 degrees Celsius (°C) (MW7) to 19.49°C (MW4).

e Dissolved oxygen concentrations ranged from 0.51 milligrams per litre (mg/l) (MW 1) to 4.07mg/l (MW7).
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3.3. Geological/Hydrogeological Information

Depth to Groundwater

Groundwater was recorded within all five (5) monitoring wells at depths ranging from 1.050m bgl (MW2) to 2.348m bgl (MW 1), with an
average depth of 1.754m bgl. Groundwater elevations ranged from 47.65m ASD to 49.24m ASD. Groundwater level data are presented
in Appendix A.

Inferred Groundwater Flow

Groundwater is inferred to flow in a south westerly direction with a hydraulic gradient of 0.031 (Figure 3). This is consistent with the
groundwater flow direction previously inferred by URS based on the February 2013 groundwater monitoring event.

Hydraulic Conductivity

Falling and rising head tests were carried out at three (3) locations on site (MW1, MW4 and MW7) which are screened undifferentiated
Head Deposits of gravel, sand, silt and clay. The average hydraulic conductivities MW4 and MW7 were calculated at 0.28 metres per
day (m/d), 2.33 m/d and 2.03 m/d respectively, consistent with estimated literature hydraulic conductivities for fine sand. The average
hydraulic conductivity for MW1 was calculated at 0.2m/d which is lower than the literature. The geomean of the averages of all the wells
tested is 1.09m/day. Hydraulic conductivity data are presented in Appendix B.
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3.4. Analytical Schedules & QA/QC

Analytical Laboratory

Groundwater and vapour samples were analysed by Alcontrol Laboratories of Chester. Copies of the Chain of Custodies (COCs) and laboratory
certificates are presented in Appendix C.

Analytical Schedule

The following schedule of analysis was completed for this GME. The results and details of the analytical methodology are presented in
Appendix C.

Total Petroleum Hydrocarbons (TPH) Health risk fractions 7 - -

Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) compounds 7 - -

Fuel Oxygenates (methyl tertiary butyl ether (MTBE), tert-butyl ethyl
ether (ETBE), di-isopropyl ether (DIPE), tert butanol (TBA), tert-amyl 7 - -
methyl ether (TAME), Ethanol)

Polycyclic Aromatic Hydrocarbons (PAH) 16 Speciated 7 - -
2-methylnaphthalene 7 - -
n-hexane 7 - -

Field and laboratory
quality control

The analytical data have been reviewed for quality assurance and control purposes (QA/QC), the results of which are presented in Appendix C.

sampling e The recommended holding times for groundwater samples were exceeded by one day. As the samples arrived at the laboratory on the day of
sampling and were appropriately stored, this is not considered significant.
e The relative percentage difference (RPD) between detected concentrations in the groundwater duplicate sample (DUPQO1) and the parent
sample (MW101) were within acceptable limits.
e The laboratory blanks were within acceptable limits.
e Where concentrations were not detected in trip blank above the method detection limit (MDL).
s COPC were not detected in the equipment blank.
In general, the data are considered appropriate for reporting.
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4. STAGE 2 GENERIC QUANTITATIVE RISK ASSESSMENT

4.1. Introduction

The risk based methodology adopted in this report is based upon the UK Defra and EA
"best practice” in regard to the assessment of contaminated land. An overview of the
methodologies adopted as part of this assessment is provided in URS Technical
Document ‘Shell UK Controlled Waters & Human Health Risk Assessment Method''. The
approach taken reflects that promoted in CLR11% and R&D Publication 66° and the
supporting guidance referenced within them.

4.2. Assessment Criteria — Human Health

Analytical results for soil vapour and groundwater samples recovered are tabulated in
Appendix D and have been compared against Stage 2 Generic Assessment Criteria
(GAQ), protective of:

e On-site workers (including Shell shop staff and site users) using a continued
petroleum use (CPU) end use scenario.

The land use in the vicinity of the site which is potentially more sensitive than the on-site
CPU scenario is considered to be the low density residential houses with gardens that
border the site to the north-east (40 m) and are located on the opposite side of London
Road to the east (40 m) and the opposite side of Arundel Road to the south (40 m). As
the houses are all located approximately 40 m from the potential on site soil sources
(underground fuel infrastructure and pump islands) these receptors are not considered to
be at risk from on-site impacts.

4.3. Assessment Criteria — Controlled Waters

Analytical results for groundwater samples recovered are tabulated in Appendix D and
have been compared against Stage 2 Generic Assessment Criteria (GAC), protective of:

e Controlled waters: groundwater within the The Lambeth Group (Secondary A
Aquifer) and deeper Chalk Formations (Principal Aquifer) and surface water (pond
located 210m to west of the site). GAC based upon the minimum of UK Drinking
Water Standard (DWS) and Environmental Quality Standards (EQS) for Freshwater.
In the absence of a UK DWS value, an alternative Stage 2 DWS GAC has been
used from a hierarchy of, WHO values, URS derived DWS using the WHO
methodology and USEPA RSL. In the absence of a UK EQS value, an alternative
Stage 2 GAC has been used from a hierarchy of, published PNEC, URS derived
PNEC values or DWS GAC.

' URS Technical Document — ‘Shell UK Controlled Waters & Human Health Risk Assessment Method’, Dated September 2010,
Ref: Issue 1.

2 Model Procedures for the Management of Land Contamination, Contaminated Land Report (CLR) 11, Environment Agency &
DEFRA, Dated September 2004.

® Guidance for the Safe Development of Housing on Land Affected by Contamination, R&D Publication 66: 2008 (Volume 1),
NHBC and the Environment Agency 2008.

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 19
ARUNDISTRICT Comev%Eggnmq?r 2014 R49319164-006



Shell Fontwell
Comprehensive Groundwater Monitoring Event

4.4. Analytical Results Screening

Comparison of, groundwater analytical results to Stage 2 GAC is provided in Appendix D and GAC exceedances are summarised in the table
below:

Human Health CPU Groundwater x x x x x x x n/a x n/a x x x n/a
Controlled Waters Minimum of Groundwater x x v v x x x n/a n/a n/a x v v n/a
EQS/DWS
Notes:
v' = Measured in excess of GAC
* = Not measured in excess of GAC
n/a = not applicable
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4.5. Discussion of Key Exceedances

Human Health — CPU

COPC did not exceed CPU GAC and have not been further assessed.

Controlled Waters

The vast majority of COPC did not exceed the controlled waters GAC and have not been

further assessed.

The following COPC exceeded controlled waters GAC but are not considered to present

an unacceptable risk:

e TPH aromatic fraction C21-C35 in groundwater samples collected from MW4 was
observed to have a Controlled Water Hazard Index (CWHI)} of 10. This TPH fraction
is relatively immobile and was only detected in groundwater samples collected from
MW4, and not detected within any other of the down gradient wells.

e Five PAH results in MW2 and MW5 were considered to marginally exceed GAC
(CWHI generally <3.0) with the highest being benzo(a)pyrene in MW2 identified to
have a CWHI of 5.0. In addition, following well restoration, these results all reduced
significantly from the previous results, with a reduction of 230 times (11.5 pg/l to 0.05
pg/l) in the case of benzo(a)pyrene in MW2.

e TPH aliphatic fraction C21-C35 in MW4 exceedance was considered marginal
(CWHI <2.0), this TPH fraction is relatively immobile and was only detected in
groundwater samples collected from MW4, and has not been further assessed.

4.6. Summary

Based on the comparison of site data to GAC:

e Potential risks were not identified to on-site workers and site users.

e Potential risks from the COPC sources on site to controlled waters receptors are
considered acceptable.
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5. CONCEPTUAL SITE MODEL
The Conceptual Site Model (CSM) presented here is based on the information provided
in the historic reports prepared for the site, on observations made during the URS GME,
and on the subsequent URS generic and detailed quantitative risk assessments.

5.1. Potential Sources, Pathways, and Receptors
The following is a list of potential sources of impact on-site:
e  Operational underground storage tanks.
e Accidental releases to ground from off-set fill points and fuel dispensers.
e Accidental releases from fuel lines and vent lines.
e  Site interceptor and drainage.
e Made ground.
Based on the presence of these potential sources, a GME has been completed. The
GME has indicated that the COPC listed in Section 4.6 are present in the areas of the site
which were investigated. These COPC have been assessed in Tables K and L below.
The potential pathways and receptors identified for assessment at Stage 2 are listed in
Tables K and L below.
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5.2. Review of Potential Source-Pathway-Receptor Linkages

The following pollutant linkages were evaluated at Stage 2. These are also detailed on Figure 4.

On-site shop staff, visiting staff and
general public.

Unlikely: Based on Stage 2 assessment during
RSK’s February 2008 Comprehensive

Lateral and vertical vapour Off-site workers in adjacent Environmental Site Assessment (310493 — R1 (02))
migration and subsequent commercial properties to the north and during URS’ February 2011 GME (MARP0002
inhalation. east, south east and west. Final).
o Potentially impacted
groundwater / shallow Residents of terraced properties
soils within 30m of the site boundary to

the north, north west, east and west

Particulate - Ingestion,

inhalation, dermal contact with Visiting on-site contractors excavating

Possible*

. . ground.
soil particulates.
Permeation ~ Migration of . . . Unlikely: COPC were not identified during potable
hydrocarbon substances On-site shop staff (ingestion of . - \
. L . water sampling from the shop during URS’ February
through plastic potable water drinking water on-site).

. 2011 GME (MARPO0002 Final)
supply pipes.

* Potential risks to visiting contractors undertaking intrusive works should be managed by appropriate PPE, risk assessment and method statements. Risks to visiting contractors
excavating the ground were therefore not assessed within the scope of the DQRA.

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc Page 23
December 2014 R49319164-006

ARUN DISTRICT COUNCIL WA/92/11/



Shell Fontwell

Comprehensive Groundwater Monitoring Event

o Potentially impacted
groundwater.

Partitioning between soil
and pore water.

Leaching of impacted
soils into groundwater.

Lateral migration of
impacted groundwater.

The Head Deposits and The Lambeth
Group (Secondary A Aquifer). Chalk
Formations (Principal Aquifer).

Unlikely: Based on Stage 2 assessment.

Surface water (pond located 210m to
west of the site and a stream located
approximately 300m to the south
west).

Unlikely: Based on Stage 2 assessment.
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CONCLUSIONS

The following conclusions have been made based on the groundwater data collected,
and on the Stage 2 risk assessments completed as part of this Comprehensive GME.

Field Work

Five (5) groundwater monitoring wells (MW1, MW2, MW4, MW5 and MW7) underwent
well restoration by airlifting due to silt build up and were subsequently monitored and
sampled at the site in September 2014. Groundwater was encountered in all five (5)
groundwater monitoring wells at elevations ranging from 47.65m ASD to 49.24m ASD.
The average depth to groundwater was 1.75m bgl. Groundwater is inferred to flow in a
south westerly direction.

Hydrocarbon odours were not observed during the purging of groundwater monitoring
wells. PSH was not identified in any of the wells.

Stage 2 Risk Assessment Results

A Stage 2 risk assessment was performed on the data collected during the GME to
assess potential risks to human health (on-site workers and users) and controlled waters
(underlying Secondary A and Principal Aquifer and surface water). Based on the
comparison of site data to GAC:

o Potential risks to on-site workers and site users were not identified.

e Potential risks from COPC sources on site to controlled waters receptors are
considered acceptable.
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3 VP—DIESEL | 12,350 LTS |1/2/3/4/5/6/7/8/8/10 bles . gﬁ?\" \\K\‘\\\\\\\\\\\\\\\\\\\\\\\
4 V—POWER 12,056 LTS [1/2/3/4/5/6/1/8/8/10 Sl I AR 230,05 \\\\\\\\
5 UNLEADED | 24,700 LTS | 5/6/1/8/9/10 e e \\\\\\\\\\\\\\\\\\ -
6 DIESEL 24,700 LTS 1/2/3/4 e - S \\\\\\\\ : )
7 UNLEADED | 24,700 LTS 12/3/4 o7 T ’
— - o b |=M R
8 LPG /12 + 9_ C \\\\\\\\\\\ _ Brunel House, 54 Princess Street, Manchester, M1 6HS
+\\ overgrown . . . . . . TEL 0161-907-3500 FAX 0161-907-3501
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A R UND B SHELL UK OIL PRODUCTS LIMITED
TANKS: E
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NOTES

KEY:
N\ APPROXIMATE SITE BOUNDARY
MW
@ MONITORING WELL
I3 GROUNDWATER CONTOUR (mAOD)

GROUNDWATER ELEVATION (mAOD)

GROUNDWATER FLOW DIRECTION

O

& | oescremon & &
FOR INFORMATION
CONSULTING ENGINEERS

Brunel House, 54 Princess Street, Manchester, M1 6HS
TEL 0161-907-3500 FAX 0161-907-3501

CLIENT

SHELL UK OIL PRODUCTS LIMITED

PROJECT

SHELL, FONTWELL

DRAWING TITLE

POTENTIOMETRIC SURFACE MAP —

DO NOT SCALE |
KEY N
mer e FUEE EINE = BB kero or
seras EORRITY caBLe W E
HIGH VOLTAGE ELECTRICITY CABLE
- TANK GAUGE LINE OR COMMS CABLE
OFF—SET FILL S
------- v VENT PIPE
—ai— OIL PIPE
- TELECOM CABLE
- BT CABLE
CABLE TELEVISION
GAS
WATER SUPPLY PIPE 31.00 _
FOUL WATER DRAIN \\\\
SURFACE WATER DRAIN &S
COMBINED DRAIN
““““ y—- UNIDENTIFIED — SEE NOTES
—— END OF TRACE
""""""""" HISTORICAL DATA(REMOVED/ABANDONED)
] BUILDING
i : CANOPY OUTLINE I T \ ’,:
[MH] ) MANHOLE [ic] () INSPECTION COVER A ,
X PILLAR Q 20.704 i ggi o TONOT ST
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|Z|T TANK * — W=WATER U=UNKNOWN concrete
F=FOAM C=CONCRETE o=30.28 bitumen
: . P=PRODUCT oo
éTAfI(SN e BOREHOLE LOCATION
A [ocATION @ VAPOUR LOCATION bitumen
TRACE CODES gas tanks /]
TFS Trace is From Source to destination with visual evidence to confirm no access / a ‘\\\\\\\\\
SDC  Sources and/or Destination are Concealed 3 $
WS Weak Signal / high interference / 1
VA Visual Assessment (line of site perhaps scarring) H
LA Logical Assumed(source & destination exist, line added without trace) . / \\\\\\\\~
TFR  Taken From Records e "\\\\\\/
AEE  Anything Else Encountered Sig/ \é\, \\\‘: ]
ABBREVIATIONS 222 LTSS
AB  Abandoned FP Fence Post S/A  Soakaway \,\\\\\\?::E?Zi/
A/C  Air Conditioner GV GasValve SP  Sign Post . \\\\\\\ S
AG  Above Ground GU  Gully ST  Steel \\\\\\ .
AR  Assumed Route HV  High Voltage SV Sluice Valve \\\\\
BOL Bollard IC  Inspection Cover SVP  Soil Vent Pipe %oakaway
BH Borehole INT  Interceptor SVS  Soil Vapour Sample o
BL  Base Level IL  Invert Level TK  Tank N
BTB British Telecom Box LC  Lighting Column TL  Traffic Light §
BT  British Telecom Cover LP  Lamp Post TP  Telegraph Pole 8 o 530.26 %
Cl  Castlron LV Low Voltage UA  Unidentified SN s
CR  Cable Riser MH  Manhole Cover UTL  Unable to Locate TN &N
CTV Cable TV MW  Monitoring Well UTR Unable to Raise B -
CP  CatchPit NB  Notice Board UTS Unable to Survey N e
Co  Concrete O/MH Overhead UTT  Unable to Trace
CL  Cover Level OF  OfisetFil VR  Vapour Recovery ! < S
CWS Combined Water Sewer hance Surve nchmarl ent Pipe H ¥ [ e
DI DucﬁtIJe Ir::nW ers 8§IB\M 8;deurvesyire:y Benchmark w:. ;Iatts:’ Lpsvsl HIStorlcaI
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EOT End of Trace RWP Rain Water Pipe H/P  High Pressure o
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FH  Fire Hydrant RE  Rodding Eye - 3 )
INTERCEPTOR DETAILS RO bitumen -/
Type |Condition| Size Material | Depth bitumen ST é’\%\'\\ ,
SUPER OK — PLASTIC [ 2.9 MTS o SN A\
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—————coricre { ~,'\o'!el : N 1 g QA F T N N
TANK DETAILS jif T conerete——{} ot S fassasga) et 0
Cl1=30. T _ & B
Tank No. |Fuel Type| Capacity |Feed To Pumps ; i1=29.35 Cl_ioéfi\_\\\‘s,;:“*“‘“
1 DIESEL 24,700 LTS 9/10 s\ 3 !0 0 86 _2
2 DIESEL 24,700 LTS 5/6/1/8 AN X
3 VP-DIESEL_| 12,350 LTS |1/2/3/4/5/6/1/8/5710 P 8 \\}ﬁ‘: \e\*\\\\\\\\\\\\\\\\\\\\\\\\\m _ I SRS
4 V-POWER | 12,056 LTS [1/2/3/4/5/6/1/8/8/10 Sl SO L s \\\\\\\\\\\\\\\\\ S concrete ii-zear i
S UNLEADED 24,700 LTS 5/6/7/8/9/10 """""""" T _3'1 6'7 R _ \\\\\\\\\\\\\\\\ 2008 GU | 3
6 DIESEL 24,700 LTS 1/2/3/4 \ G S \ \\\\\\\\\\\\\\ &
7 UNLEADED | 24,700 LTS 123/ e T T
8 LPG - 112 + o o
*\ overgrown. . .
NOTES: ~ 4 |
CANOPY HEIGHT IS 4.5 MTS. A R S T
TANKS: Np EL :
UNABLE TO TRACE ALL FUEL, VENT & ROA D
OFF SET FILLS DUE TO BEING
PLASTIC.
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UNABLE TO TRACE WATER ON SITE,
THEREFORE ASSUMED.
SCALE
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Potential Chemicals of Concern

+ TPH - Petroleum hydrocarbons.

* BTEX — Benzene, toluene, ethylbenzene
and xylenes.

» Petroleum Additives — Methyt tertiary butyl
ether (MTBE) and tertiary amyl methyi ether
{TAME).

« PAFs —~ Polycyciic aromatic hydrocarbons.

+ Heavy metals.

Potential Sources

* Operational underground Storage Tanks.

« Accidental releases to ground from off-set
fill points.

« Accidental releases to ground from
dispenser pumps.

« Accidental releases o ground from fuel
lines.

« Drainage guilies running in a north-south
orientation to the east and west of the
canopy, and across the entrance and exit
the forecourt.

.
=)

« Site interceptor and associated drains
located near the westermn boundary of the
site.

* The historic soakaway located near the
south west boundary of the site that collecis
discharge from the site interceptor, surface
water from the site and storm water.

« Site Drainage.

o Made Ground of unknown
during site construction.

origin used

Potential Pathways

Human Health

« Vapours — Potential migration of vapours
through made ground to above ground
buildings.

Coniroiled Waters

« Leaching — Potential migration of
hydrocarbon substances from soils into
shallow (and potentiaily deep) aquifers.

.

Potential migration of impacted perched
water into shaliow (and potentially deep)
aquifers

Potential leaching — Migration of
hydrocarbon substances from soils into
shallow groundwater, followed by migration
to surface water.

.

Direct entry of impacied surface water o
shallow (and potentiaily deep) aquifers
through excavations - i.e. through the
soakaway or releases from fuel
infrastructure.

Potential Receptors

Human Health
« Retail shop siaff.

« The general public and visiting staff (such
as contractors, including those undertaking
potential site excavation works).

Controifed Waters

» Groundwater within the undifferentiated
head deposits on site (Secondary aquifer).

Groundwater within the Lambeth Group
{Secondary aquifer).

» Groundwater within the Tarrant Chalk
Member (Principal Aguifer).

MADE GROUND

SAND/ SILT
(HEAD DEPQOSITS)

LAMBETH
GROUP

Potential Complete Poliutant Linkages

* No complete poliutant linkages identified.

R APPROXIMATE SCALE )

6]

INEERS

ST GEORGES HOUSE, 5 ST bEORGES ROAD,
WIMBLEDON, SW19 4DR
TEL - 020 8944 3300 FAX - 020 8944 3301

CLIENT
SHELL UK CIL PRCDUCTE LTD

PO BOX 430

STAINES

TW18 3Z2B

PROJECT

SHELL FONTWELL,

ARUNDEL ROAD,

WEST SUSSEX,

BN18 0SB

DRAWING T)

FIGURE 4 - CONCEPTUAL SITE MODEL

DRAWN TRACED CHECKED APPROVED DATE
RH BS BS OCT 2014
SCALE DRG NC. REV.
NTS 45319164 / FIGURE 4
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

Appendix A - Field Data Tables

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc R49319164-006
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TABLE 1
GROUNDWATER ELEVATIONS AND QUALITY MEASUREMENTS

Shell Fontwell |
10 September 2014 |

7 8.39 17.12 480 -198.5 13.2 0.51
MW1 1.0-55 5.53 - 2.348 50.00 47.65 10/09/2014 14 8.35 16.92 471 -152.9 58.8 1.59 Slow recovery. Creamy white. Slightly turbid. NVO.
22 8.37 16.71 490 -146.2 65.5 3.18
Mw2 2.0-6.0 2.34 - 1.050 49.83 48.78 10/09/2014 1.5 7.63 17.21 911 -101.0 110.7 1.51 Poor/ no recovery. Orange. Turbid. NVO.
2 6.91 19.49 741 19.3 231.0 3.51
Mw4 2.0-6.0 2.26 - 1.450 50.69 49.24 10/09/2014 4 6.85 19.03 725 -12.8 198.9 2.75 Poor recovery. Orange. Turbid. NVO.
5 6.82 19.02 721 -17.7 194.0 2.07
5 6.65 16.38 644 5.8 217.5 3.67
MWs 1.0-5.0 3.59 - 1.67 50.53 48.86 10/09/2014 10 6.76 16.37 578 13.0 224.7 4.01 Good recovery. Orange. Very turbid. NVO.
17 6.94 16.27 677 -32.5 179.2 1.81
12 6.88 15.89 726 -4.6 207.1 4.01
Mw?7 2.0-6.0 5.49 - 2.250 50.73 48.48 10/09/2014 20 6.83 15.99 710 -1.3 210.4 4.07 Good recovery. Orange. Turbid. NVO.
28 6.84 16.15 716 -3.7 208.0 3.93
Legend
°C - degrees celsius m bgl - metres below ground level
L - Litres mg/L - milligrams per litre
m AOD - metres Above Site Datum mS - milli siemens
NVO - no visible or olfactory evidence of impact mV - milli volts
pH - potential of Hydrogen (dimensionless} ORP - Oxidation Reduction Potential
Notes
ORP is corrected against temperature of groundwater.
Equation: ~ Eh = Em + Eref
Where: Eh = Corrected ORP value
EM = ORP measured by probe
Eref = Correction factor = [(temperature2) x -0.0013)-(temperature x 0.6656)+222.02] (for a 3.5mol KCI probe}
Temperature Approximate specific correction factor
10°C 215.2
15°C 211.7
20°C 208.2
ARUN DISTRICT COUNCIL WA/92/11/ Page 1 of 1
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

Appendix B - Hydraulic
Conductivity Data

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc R49319164-006
December 2014
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Hydraulic Conductivity Test Data - Shell Fontwell

Installed - - . .
Monitoring | Well Radius | Borehole Screened Initial Depth to | Initial Depth to Depth to Base Effective Saturated Aquifer Effective .
. NAPL Water Screened Interval . Screened Aquifer Test | Test Date K (m/s) K m/d Comments
Well (m) Radius (m) Interval (m bgl) Thickness (m)
(m bgl) (m bgl) (m bgl) Strata
(m bgl)
) Slug - FH1 4.05E-06 0.35
MWA1 0.050 0.21 1.0-5.54 ND 2.457 5.50 3.04 5.5 Fine Sand Slug - RHA 11/09/2014 >31E:06 0.20
Slug - FH1 3.82E-05 3.30
g : Slug - RH1 1.50E-05 1.30
MW4 0.050 0.21 1.0-6.0 ND 1.455 6.00 4.55 6 Fine Sand Slug - Fr2 11/09/2014 3.80E05 330
Slug - RH2 1.62E-05 1.40
Slug - FHA1 2.20E-05 1.90
. Slug - RH1 2.43E-05 2.10
MW7 0.050 0.21 0.9-5.0 ND 2.394 5.00 2.61 5 Fine Sand Slug —FH2 11/09/2014 5.20E.05 1.90
Slug - RH2 2.55E-05 2.20
Notes: Min 0.20
ND = not detected Max 3.30
m = metres Average MW1 0.28
Average MW4 2.33
Average MW7 2.03
Geomean of 1.09
bgl = below ground level averages i

NAPL = non-aqueous phase liquid

UTI Unable To Intepret (data not suitable)

ARUN DISTRICT COUNCIL WA/92/11/




Shell Fontwell
Comprehensive Groundwater Monitoring Event

Appendix C - Laboratory
Analytical Results Certificates
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= Unit 7-8 Hawarden Business Park

AlLcontrol Laboratories Manor Road (off Manor Lane)
Hawarden

Deeside

CH5 3Us

Tel: (01244) 528700

Fax: (01244) 528701

email: mkt@alcontrol.com

Website: www.alcontrol.com

URS

St. George's House
2nd Floor

5 St. George's Road
Wimbledon

Greater London
SW19 4DR

Attention: Jane Lawrie

CERTIFICATE OF ANALYSIS

Date: 18 September 2014
Customer: H_URS_WIM
Sample Delivery Group (SDG): 140912-76

Your Reference: 49319164
Location: Shell Fontwell
Report No: 284574

We received 8 samples on Friday September 12, 2014 and 8 of these samples were scheduled for analysis which was
completed on Thursday September 18, 2014. Accredited laboratory tests are defined within the report, but opinions,
interpretations and on-site data expressed herein are outside the scope of ISO 17025 accreditation.

Should this report require incorporation into client reports, it must be used in its entirety and not simply with the data
sections alone.

All chemical testing (unless subcontracted) is performed at ALcontrol Hawarden Laboratories.

Approved By:

Sonia McWhan
Operations Manager

Alcontrol Laboratories is a trading division of ALcontrol UK Limited
Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered in England and Wales No.

ARUN DISTRICT COUNCIL WA/92/11/
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ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:

Received Sample Overview

9979821 EQUIPMENT BLANK 10/09/2014
9979810 MwWA1 10/09/2014
9979812 MwW2 10/09/2014
9979814 Mwv4 10/09/2014
9979817 MW5 10/09/2014
9979819 MW7 10/09/2014
9979825 TRIP BLANK BCBM7273V 10/09/2014

FEAN R R R

Only received samples which have had analysis scheduled will be shown on the following pages.

AT R RO oo
Page 2 of 46



ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
LIQUID :
g 28 8 8 8 g8
Results Legend Lab Sample No(s) B
R i G U e S
g P ford N o~ =l RO
Test
N\ No Determination m
N Possible E 3
bS] el
Customer o = oz o= = = T
Sample Reference Sz 2 = = = %%
e =
z
N
AGS Reference
Depth (m)
S e e e
Nofinieln Oisi0
BEeseSESESeSaFE
P it O L @
Container cFEfersisriere iy
G N i R Y e Y N N R R
2 82519252825295
o o tondte fenin trate tos v iior o
I § S | % L B r { RS o
(R Yy R Wt iRy MR B
EPH: CWG (Aliphatic): Aglieous GG Alf NDPs: 0
My Tests: 7
Xi X X X X X X
EPH-CWG (Aromatic) Aqueous GC Al NDPs: O
(3 Tests: T
Xi X X XD X X X
GCRO:bY: GCHEID: W) All NDPs 6
Tests: 7
XioiXE XD XD X XX
f-Hexane in: Waters All NDPs: 0
TestsiT
XD X X IXE X X
Oxygenates () All NDOPs: D
Tests: 7T
XioiXi X XD X XD X
PAH-Spee ME = Agligous (W) All NDPS:D
Testsi 7
X X X IXE X X X
SVOC:MS: (W)= Aqueous, Al NDPs: B
Tests: 7
XX X X X X X
VOC MS:(W) All NDPS: 0
Tests 8
Xio0X X X IXE XD XX

AT R RO oo
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Alcontrol Laboralories Validated
CERTIFICATE OF ANALYSIS
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
A I Y customer sampie R DUP EQUIPMENT: BLANK WA M2 N4 MVYS
# 18017025 accredited.
M mCERTS accredited.
A I settled le.
di:sc.lfilt Diqsl;ec::::d /s feilteereds :’a“r:pele. Depth (m) : : : : : :
totunfilt Total / unfiltered sample. Sample Type Water(GYWBIAY: Wvater(GVWSWW) Water(GYWSW) Wiater(GUWSWY) Water(GWISIV): Water(GYVISW)
* Subcontracted test. Date Sampled 1010912014 107092014 10109/2014 1010912014 1040972014 1010972014
** % recovery of the surrogate standard to Sampled Time i 3 : - - ;
check the efficiency of the method. The Date Received 1200912074 12108/2014 12189120714 1200912014 1210912074 1210912014
results of individual compounds within SDG Ref 140912576 140912:76 140912.76 140912478 140072176 140942:76
samples aren't corrected for the recovery
@) Trigger breach confirmed Lab Sample No.(s) 9979824 9979821 9674810 G979812 9979814 9979817
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Ethanol <50 pg/l TM289 <50 <50 <50 <50 <50 <50
tert Butanol <10 pg/l TM289 <10 <10 <10 <10 <10 <10
Diisopropyl ether <1 pg/l TM289 <1 <1 <1 <1 <1 <1
tert-butyl ethyl ether <1 pg/l TM289 <1 <1 <1 <1 <1 <1
n-Hexane <2 ug/l TM336 <2 <2 <2 <2 <2 <2
ARRNTT R BB oY
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ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:

A T Y "cuastomer sampie R Wi

# 18017025 accredited.
M mCERTS accredited.
aq Aqueous / settled sample.
diss.filt Dissolved !/ filtered sample. Depth (m) "
tot.unfilt Total / unfiltered sample. Sample Type Water(GYWB Y
* Subcontracted test. Date Sampled 1010912014
% recovery of the surrogate standard to Sampled Time _
check the efficiency of the method. The Date Received 1210912014
results of individual compounds within 14609578
samples aren't corrected for the recovery SDG Ref
(F)  Trigger breach confirmed Lab Sample No.(s) 9979819
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Ethanol <50 pg/l TM289 <50
tert Butanol <10 pg/l TM289 <10
Diisopropyl ether <1 pg/l TM289 <1
tert-butyl ethyl ether <1 pg/l TM289 <1
n-Hexane <2 ug/l TM336 <2

AT R RO oo
Page 5 of 46



Alcontrol Laboralories Validated
‘ CERTIFICATE OF ANALYSIS
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
EPH CWG (\ k Keous GC (W)
\\\\\\ \\\\\Q\\\\\Q\m\\\\\\\\\\\\\\\\\\\\ Customer Sample R DUP EQUIPMENT: BLANK WA M2 N4 MVYS
ISO1 7025 accredited.
M mCERTS accredited.
A I settled le.
di:sc.lfilt Diqsl;ec::::d /s feilteereds :’a“r:pele. Depth (m) : : : : : :
totunfilt Total / unfiltered sample. Sample Type Water(GYWBIAY: Wvater(GVWSWW) Water(GYWSW) Wiater(GUWSWY) Water(GWISIV): Water(GYVISW)
* Subcontracted test. Date Sampled 1010912014 107092014 10109/2014 1010912014 1040972014 1010972014
% recovery of the surrogate standard to Sampled Time i 3 : - - ;
check the efficiency of the method. The Date Received 1200912074 12108/2014 12189120714 1200912014 1210912074 1210912014
results of individual compounds within SDG Ref 140912576 140912:76 140912.76 140912478 140072176 140942:76
samples aren't corrected for the recovery
@) Trigger breach confirmed Lab Sample No.(s) 9979824 9979821 9674810 G979812 9979814 9979817
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Aliphatics >C12-C16 (aq) <10 pg/l TM174 <10 <10 <10 <10 <10 <10
Aliphatics >C16-C21 (aq) <10 pg/l TM174 <10 <10 <10 <10 <10 <10
Aliphatics >C21-C35 (aq) <10 pg/l TM174 <10 <10 <10 25 470 <10

AT R RO oo
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ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: ~ Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
EPH CWG (\ k Keous GC (W)
\\\\\\ \\\\\Q\\\\\Q\m\\\\\\\\\\\\\\\\\\\\ Gustomer Sample R MW7
ISO1 7025 accredited.
M mCERTS accredited.
A ! led le.
dssfit Dissonved  itored :’a“r:pele. Depth (m) :
tot.unfilt Total / unfiltered sample. Sample Type Water(GYWB Y
* Subcontracted test. Date Sampled 1010912014
% recovery of the surrogate standard to Sampled Time "
check the efficiency of the method. The Date Received 1210912014
results of individual compounds within
samples aren't corrected for the recovery SDG Ref 140912:76
(F)  Trigger breach confirmed Lab Sample No.(s) 9979819
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Aliphatics >C12-C16 (aq) <10 pg/l TM174 <10
Aliphatics >C16-C21 (aq) <10 pg/l TM174 <10
Aliphatics >C21-C35 (aq) <10 pg/l TM174 <10

AT R RO oo
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ALcontral Laboratories Validated
‘ CERTIFICATE OF ANALYSIS
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
EPHC ( )\\ Keous GC (W)
&\\\\\\\\\\\\\\\\ \\\\\\Q\\\\\Q\\\\\\\\\\\\\\\\\\\\\\\\\ Customer Sample R DUP: EQUIPMENT: BLANK: WA M2 MyV4 Myve
# 18017025 accredited.
M mCERTS accredited.
aq Aqueous / settled sample. Depth
diss.filt Dissolved !/ filtered sample. pth (m) " : 3 8 . "
totunfilt Total / unfiltered sample. Sample Type Water(GYWBIAY: Wvater(GVWSWW) Water(GYWSW) Wiater(GUWSWY) Water(GWISIV): Water(GYVISW)
* Subcontracted test. Date Sampled 1010912014 107092014 10109/2014 10/08/2014 100872014 1040972014
% recovery of the surrogate standard to Sampled Time _ 3 3 - K _
check the efficiency of the method. The Date Received 1200912074 1210972014 1210972014 1200912014 121092014 12/0912014
results of individual compounds within SDG Ref 140912:76 40912:76 140912:76 140912:78 140912:78 140912:76
samples aren't corrected for the recovery
@) Trigger breach confirmed Lab Sample No.(s) 9970824 9970821 9979810 9979812 9979874 9979817
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Aromatics >EC12-EC16 <10 pg/l T™M174 <10 <10 <10 <10 <10 <10
(aq)
Aromatics >EC16-EC21 <10 pg/l T™M174 <10 <10 <10 <10 23 <10
(aq)
Aromatics >EC21-EC35 <10 pg/l T™M174 <10 <10 <10 <10 904 12
(aq)
Aromatics >EC16-EC35 <10 pg/l T™M174 <10 <10 <10 <10 927 12

(aq)

AT R RO oo
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ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: ~ Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
EPHC ( )\\ Keous GC (W)
&\\\\\\\\\\\\\\\\ \‘?\‘Q\‘\\‘Q\?\\\\\\\\\\\\\\\\\\\\\\ Customer Sample R Wi
# 18017025 accredited.
M mCERTS accredited.
oosit Dissaned ) ared sampie Depth {m) :
tot.unfilt Total / unfiltered sample. Sample Type Water(GYWB Y
* Subcontracted test. Date Sampled 1010912014
% recovery of the surrogate standard to Sampled Time _
check the _effi_ci_ency of the method._ Tt_|e Date Received 1210912014
camiesaran' cotocad o e recavery SDGRerl  140912.76
(F)  Trigger breach confirmed Lab Sample No.(s) 9979819
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Aromatics >EC12-EC16 <10 pg/l TM174 <10
(aq)
Aromatics >EC16-EC21 <10 pg/l TM174 <10
(aq)
Aromatics >EC21-EC35 <10 pg/l TM174 <10
(aq)
Aromatics >EC16-EC35 <10 pg/l TM174 <10
(aq)
AT R RO oo
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Al control Laboratories Validated
‘ CERTIFICATE OF ANALYSIS
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
GRO by SCAID ) e
\\\\\\\\\\\ \\\\\\\\\\\Q\m NI "Customer Sample R DUP EQUIPMENT BLANK: A M2 R4 MVV5
18017025 accredited.
M mCERTS accredited.
aq Aqueous / settled sample.
diss.filt Dissolved !/ filtered sample. Depth (m) " : 3 8 . "
totunfilt Total / unfiltered sample. Sample Type Water(GYWBIAY: Wvater(GVWSWW) Water(GYWSW) Wiater(GUWSWY) Water(GWISIV): Water(GYVISW)
* Subcontracted test. Date Sampled 1010912014 107092014 10109/2014 1010912014 1040972014 1040972014
% recovery of the surrogate standard to Sampled Time _ 3 3 - K _
check the efficiency of the method. The Date Received 1200912074 1210972014 12189120714 1200912014 1210912074 12/0912014
results of individual compounds within SDG Ref 140912:76 40912:76 140912:76 140912:78 140912:78 140912:76
samples aren't corrected for the recovery
@  Trigger breach confirmed Lab Sample No.(s) 997.9824 9979821 9979810 9979812 9979814 997.9817
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
GRO Surrogate % % TM245 90 86 90 89 82 96
recovery™
Aliphatics >C5-C6 <10 pg/l TM245 <10 <10 <10 <10 <10 <10
Aliphatics >C6-C8 <10 pg/l TM245 <10 <10 <10 <10 <10 <10
Aliphatics >C8-C10 <10 pg/l TM245 <10 <10 <10 <10 <10 <10
Aliphatics >C10-C12 <10 pg/l TM245 <10 <10 <10 <10 <10 <10
Aromatics >EC5-EC7 <10 pg/l TM245 <10 <10 <10 <10 <10 <10
Aromatics >EC7-EC8 <10 pg/l TM245 <10 <10 <10 <10 <10 <10
Aromatics >EC8-EC10 <10 pg/l TM245 <10 <10 <10 <10 <10 <10
Aromatics >EC10-EC12 <10 pg/l TM245 <10 <10 <10 <10 <10 <10

AT R RO oo
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ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
GRO b k
\\\\\\\\\\\ \\\\\\\\\\\\\Q\m NN "Customer Sample R NV,
18017025 accredited.
M mCERTS accredited.
dsatit Dissonved/ Mharad same Depth (m) -
tot.unfilt Total / unfiltered sample. Sample Type Water(GYWB Y
* Subcontracted test. Date Sampled 1010912014
% recovery of the surrogate standard to Sampled Time _
check the _effi_ci_ency of the method._ Tt_|e Date Received 1210912014
ol arats comaciad for the ecovary SDG Ref 140912.7
(F)  Trigger breach confirmed Lab Sample No.(s) 9979819
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
GRO Surrogate % % TM245 85
recovery™
Aliphatics >C5-C6 <10 pg/l TM245 <10
Aliphatics >C6-C8 <10 pg/l TM245 <10
Aliphatics >C8-C10 <10 pg/l TM245 <10
Aliphatics >C10-C12 <10 pg/l TM245 <10
Aromatics >EC5-EC7 <10 pg/l TM245 <10
Aromatics >EC7-EC8 <10 pg/l TM245 <10
Aromatics >EC8-EC10 <10 pg/l TM245 <10
Aromatics >EC10-EC12 <10 pg/l TM245 <10
ARRNTT R BB oY
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Alcontrol Laboralories Validated
CERTIFICATE OF ANALYSIS
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
PAH S%C MS - Aolueous {V&
\\\\\\\\\\\\\\\\\\\\‘\‘?\‘Q‘\‘\\I\‘Q}“\\\\\\\\\\\\\\\\\\\\\ Customer Sample R DUP EQUIPMENT: BLANK WA M2 N4 MVYS
M mOERTS secradusd.
_aq_ A_queouslse_nled sample. Depth (m) : : : : : :
diss.filt Dissolved !/ filtered sample.
totunfilt  Total / unfiltered sample. Sample Type Waler(GWISING Wate VWS WalsH(GWSW) Water{ QWIS Water QWIS Water(GWISIng
. Subcontracted test. Date Sampled 1010912074 10/08/204 4 10/09/2014 10192014 104092014 10i0072014
% recovery of the surrogate standard to Sampled Time _ 3 3 - K _
check the efficiency of the method. The Date Received 121092074 1200972014 1209912014 1210972014 1210972014 121082014
T o cowary SDG Ref 140912576 140912:76 140912.76 140912478 140072176 140942:76
@) Trigger breach confirmed Lab Sample No.(s) 9979824 9979821 9674810 G979812 9979814 9979817
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Naphthalene (aq) <0.1 pg/l TM178 <0.1 0.232 <0.1 <0.1 <2 <0.1
#
Acenaphthene (aq) <0.015 TM178 <0.015 <0.015 <0.015 <0.015 <0.3 <0.015
ug/l #
Acenaphthylene (aqg) <0.011 TM178 <0.011 <0.011 <0.011 <0.011 <0.22 <0.011
Hg/l #
Fluoranthene (aq) <0.017 TM178 <0.017 <0.017 <0.017 0.043 <0.34 <0.017
Hg/l #
Anthracene (aq) <0.015 TM178 <0.015 <0.015 <0.015 <0.015 <0.3 <0.015
Hg/l #
Phenanthrene (aq) <0.022 TM178 <0.022 <0.022 <0.022 <0.022 <0.44 <0.022
Hg/l #
Fluorene (aqg) <0.014 TM178 <0.014 <0.014 <0.014 <0.014 <0.28 <0.014
Hg/l #
Chrysene (aq) <0.013 TM178 <0.013 <0.013 <0.013 0.0293 <0.26 <0.013
ug/l #
Pyrene (aq) <0.015 TM178 <0.015 <0.015 <0.015 0.0551 <0.3 <0.015
Hg/l #
Benzo(a)anthracene (aq) <0.017 TM178 <0.017 <0.017 <0.017 <0.017 <0.34 <0.017
Hg/l #
Benzo(b)fluoranthene (aq) <0.023 TM178 <0.023 <0.023 <0.023 0.0735 <0.46 <0.023
ug/l #
Benzo(k)fluoranthene (aq) <0.027 TM178 <0.027 <0.027 <0.027 <0.027 <0.54 <0.027
Hg/l #
Benzo(a)pyrene (aq) <0.009 TM178 <0.009 <0.009 <0.009 0.0505 <0.18 0.0124
ug/l #
Dibenzo(a,h)anthracene <0.016 TM178 <0.016 <0.016 <0.016 <0.016 <0.32 <0.016
(aq) g/l #
Benzo(g,h,iperylene (aq) <0.016 TM178 <0.016 <0.016 <0.016 0.0679 <0.32 0.021
pg/l #
Indeno(1,2,3-cd)pyrene <0.014 TM178 <0.014 <0.014 <0.014 0.0432 <0.28 <0.014
(aq) g/l #
PAH, Total Detected <0.344 TM178 <0.344 <0.344 <0.344 0.362 <6.88 <0.344
USEPA 16 (aq) ug/l

AT R RO oo
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ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
PAH S%C MS - Aolueous {V&
A Y customer sampie R M7
M mCERTS sccredhed.
dsatit Dissonved/ Mharad same Depth (m) -
tot.unfilt Total / unfiltered sample. Sample Type Water(GYWB Y
* Subcontracted test. Date Sampled 1010912014
% recovery of the surrogate standard to Sampled Time _
check the efficiency of the method. The Date Received 1210912014
ol arats comaciad for the ecovary SDG Ref 140912.7
(F)  Trigger breach confirmed Lab Sample No.(s) 9979819
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Naphthalene (aq) <0.1 pg/l TM178 <0.1
#
Acenaphthene (aq) <0.015 TM178 <0.015
ug/l #
Acenaphthylene (aq) <0.011 TM178 <0.011
ug/l #
Fluoranthene (aq) <0.017 TM178 <0.017
ug/l #
Anthracene (aq) <0.015 TM178 <0.015
pg/l #
Phenanthrene (aq) <0.022 TM178 <0.022
ug/l #
Fluorene (aq) <0.014 TM178 <0.014
pg/l #
Chrysene (aq) <0.013 TM178 <0.013
pg/l #
Pyrene (aq) <0.015 TM178 <0.015
ug/l #
Benzo(a)anthracene (aq) <0.017 TM178 <0.017
pg/l #
Benzo(b)fluoranthene (aq) <0.023 TM178 <0.023
ug/l #
Benzo(k)fluoranthene (aq) <0.027 TM178 <0.027
pg/l #
Benzo(a)pyrene (aq) <0.009 TM178 <0.009
ug/l #
Dibenzo(a,h)anthracene <0.016 TM178 <0.016
(aq) Hg/l #
Benzo(g,h,iperylene (aq) <0.016 TM178 <0.016
pg/l #
Indeno(1,2,3-cd)pyrene <0.014 TM178 <0.014
(aq) pg/l #
PAH, Total Detected <0.344 TM178 <0.344
USEPA 16 (aq) ug/l
AN ST E RSS2
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Al control Laboratories

Validated
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
SVOC MS Q\I\!)\\\-\A\‘\queous
&\\\\\\\\\\\\\\\\\\\\\\?\\\\‘}\\Q?\\‘“\\\\\\\\\\\\\\\\\\\\\\\\ Customer Sample R DUP: EQUIPMENT: BLANK: WA M2 MyV4 Myve
# 18017025 accredited.
M mCERTS accredited.
aq Aqueous / settled sample.
diss.filt Dissolved !/ filtered sample. Depth (m) " : 3 8 . "
totunfilt Total / unfiltered sample. Sample Type Water(GYWBIAY: Wvater(GVWSWW) Water(GYWSW) Wiater(GUWSWY) Water(GWISIV): Water(GYVISW)
* Subcontracted test. Date Sampled 1010912014 107092014 10109/2014 1010912014 100872014 1040972014
** % recovery of the surrogate standard to Sampled Time i 3 : - - ;
C"“Ik “'? _ef;‘F‘_Z"ﬂI' of the "'e:wd-_ I‘*_'e Date Received 1200912074 1210972014 12189120714 1200912014 1210912074 12/0912014
results of individual compounds within SDG Ref 1409%2-78 14091278 140012:78 140912:76 14091276 1409%2-78
samples aren't corrected for the recovery
@) Trigger breach confirmed Lab Sample No.(s) 9970824 9970821 9979810 9979812 9979874 9979817
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
2-Methylnaphthalene (aq) <1 pg/l TM176 <1 <1 <1 <1 <10 <1

AT R RO oo
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ALcontrol Laboratories | validated

CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:

SVOC MS &W - AoLueous

A T Y "customer sampie R Wi

# 18017025 accredited.
M mCERTS accredited.
aq Aqueous / settled sample.
diss.filt Dissolved !/ filtered sample. Depth (m) "
tot.unfilt Total / unfiltered sample. Sample Type Water(GYWB Y
* Subcontracted test. Date Sampled 1010912014
% recovery of the surrogate standard to Sampled Time _
check the efficiency of the method. The Date Received 1210912014
results of individual compounds within 14609578
samples aren't corrected for the recovery SDG Ref
(F)  Trigger breach confirmed Lab Sample No.(s) 9979819
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
2-Methylnaphthalene (aq) <1 pg/l TM176 <1

AT R RO oo
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Al control Laboratories Validated
‘ CERTIFICATE OF ANALYSIS
SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
VOC MS Q\Q\ -
A I Y customer sampie R DUP EQUIPMENT BLANK: A M2 R4 MVV5
# 18017025 accredited.
M mCERTS accredited.
aq Aqueous / settled sample.
diss.filt Dissolved !/ filtered sample. Depth (m) " : 3 8 . "
totunfilt Total / unfiltered sample. Sample Type Water(GYWBIAY: Wvater(GVWSWW) Water(GYWSW) Wiater(GUWSWY) Water(GWISIV): Water(GYVISW)
* Subcontracted test. Date Sampled 1010912014 107092014 10109/2014 1010912014 1040972014 1040972014
% recovery of the surrogate standard to Sampled Time i 3 : - - ;
check the efficiency of the method. The Date Received 1200912074 1210972014 12189120714 1200912014 1210912074 12/0912014
results of individual compounds within SDG Ref 140912:76 40912:76 140912:76 140912:78 140912:78 140912:76
samples aren't corrected for the recovery
@  Trigger breach confirmed Lab Sample No.(s) 997.9824 9979821 9979810 9979812 9979814 997.9817
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Toluene-d8** % TM208 100 99.1 99.3 99.5 99.3 99.8
Methyl tertiary butyl ether <1 pg/l TM208 <1 <1 <1 <1 <1 <1
(MTBE) # # #
Benzene <1 pg/l TM208 <1 1.05 <1 <1 <1 <1
# # #
Toluene <1 pg/l TM208 <1 <1 <1 <1 <1 <1
# # #
Ethylbenzene <1 pg/l TM208 <1 <1 <1 <1 <1 <1
# # #
m,p-Xylene <1 pg/l TM208 <1 <1 <1 <1 <1 <1
# # #
o-Xylene <1 pg/l TM208 <1 <1 <1 <1 <1 <1
# # #
tert-Amyl methyl ether <1 pg/l TM208 <1 <1 <1 <1 <1 <1
(TAME) # # #
ARRNTT R BB oY




~ Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
VOC MS Q\Q\ -
A Y " astomer sample R M7 TRIP BLANK BOBM
# 18017025 accredited.
M mCERTS accredited. Tarey
dsatit Dissonved/ Mharad same Depth (m) - :
totunfilt Total / unfiltered sample. Sample Type Water(GYWB Y Wvater(GVWSWW)
* Subcontracted test. Date Sampled 10/0912014 10/09/2014
% recovery of the surrogate standard to Sampled Time _ 3
e et comobod it Date Received 1210912014 1210972014
samples aren't corrected for the recovery SDG Ref 140912:76 140912-76
(F)  Trigger breach confirmed Lab Sample No.(s) 9979819 9979825
1-584§@ Sample deviation (see appendix) AGS Reference
Component LOD/Units Method
Toluene-d8** % TM208 100
Methyl tertiary butyl ether <1 pg/l TM208 <1
(MTBE) #
Benzene <1 pg/l TM208 <1 <1
# #
Toluene <1 pg/l TM208 <1 <1
# #
Ethylbenzene <1 pg/l TM208 <1 <1
# #
m,p-Xylene <1 pg/l TM208 <1 <1
# #
o-Xylene <1 pg/l TM208 <1 <1
# #
tert-Amyl methyl ether <1 pg/l TM208 <1
(TAME) #
Sum of detected Xylenes <2 ug/l TM208 <2

AT R RO oo
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8. Alcontrol Laboratories | validated
CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:

Table of Results - Appendix

Method for the Determination of Determination of Extractable Petroleum Hydrocarbons by
EPH,Massachusetts Dept.of EP, 1998 GC-FID (C10-C40)

T™M174 Analysis of Petroleum Hydrocarbons in Determination of Speciated Extractable Petroleum
Environmental Media — Total Petroleum Hydrocarbons in Waters by GC-FID
Hydrocarbon Criteria

TM176 EPA 8270D Semi-Volatile Organic Compounds Determination of SVOCs in Water by GCMS

by Gas Chromatography/Mass Spectrometry
(GC/MS)

TM178 Modified: US EPA Method 8100 Determination of Polynuclear Aromatic Hydrocarbons (PAH) by
GC-MS in Waters

TM208 Modified: US EPA Method 8260b & 624 Determination of Volatile Organic Compounds by Headspace /
GC-MS in Waters

TM245 By GC-FID Determination of GRO by Headspace in waters

TM289 Determination of Oxygenates in Waters by Headspace/GC-MS

TM336

" Applies to Solid samples only. DRY indicates samples have been dried at 35°C. NA = not applicable.

AT R RO oo
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~ Alcontrol Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG: 140912-76
Jobh: H_URS_WIM-60
Client Reference: 49319164

Location: Shell Fontwell Order Number:
Customer: URS Report Number: 284574
Attention:  Jane Lawrie Superseded Report:

Test Completion Dates

Lab Samp|e No(s) 9979824 9979821 9979810 9979812 9979814 9979817 9979819 9979825
DUR EQUIPMENT BLANK! MU MWz M4 M5 MW TRIP BLANK BCBM
Customer Sample Ref. T
AGS Ref.
Depth
Typei:: LIQUID LIQUID LIQUID LIQUID LIQUID LIQUID LIQUID LIQUHID
EPH CWG (Aliphatic) Agiiecus GG (W) 17-Sep-2014 | 17-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 17-Sep-2014 | 17-Sep-2014
EPHCWG (Aromatic) Aqueous GC (W 17-Sep-2014 | 17-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 17-Sep-2014 | 17-Sep-2014
GRO:by- GCAFID: AN 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 : 16-Sep-2014 : 15-Sep-2014
n:Hexane in:waters 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 : 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014
Oxygenates: (W) 18-Sep-2014 : 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 : 18-Sep-2014
PAH Spec MS: Agueous (W) 18-Sep-2014 | 17-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014
SVOC:MS: (W)= Agueous 16-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 18-Sep-2014 | 17-Sep-2014 | 17-Sep-2014 | 17-Sep-2014
TRH CWGE: W) 17-Sep-2014 | 17-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 18-Sep-2014 | 17-Sep-2014 | 17-Sep-2014
VOC MS: (W) 15-Sep-2014 | 16-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014 | 15-Sep-2014
ARRNTT R BB oY
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Validated

CERTIFICATE OF ANALYSIS

Location: Shell Fontwell
Customer: URS
Attention: Jane Lawrie

ASSOCIATED AQC DATA

140912-76
H_URS_WIM-60
: 49319164

Order Number:
Report Number:
Superseded Report:

284574

N T
Ethylbenzene by GC TM245 . 96 5 . . 9#_5 .
m & p Xylene by GC V245 | 9(:;_5 | .95:.25.

MTBE GC-FID TMZ45 . 9(:;_0 | . 94:1.0 |

0 Xylene by GC ThM245 . 9(:;_5 | | 9#_5 |

ac 245 .30:_71. .87:.62.

Toluene by GC TVI245 | 9:7_0 | | 9#.5 |

e
R ‘;’Z;‘f
Diisopropyl eth TM289 .10:6.0.
Ethanol V289 .1 5:1 _4.
AR SSTE B o
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8. Alcontrol Laboratories | validated
CERTIFICATE OF ANALYSIS

T
e R
i
Benz(a)gétuzcene by mire : 2:)(:5?:.75 89.7:)(:51.151 :
e T oto 010
e - w
B
e e | e
e P
L e e
N7 T GERE AT
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CERTIFICATE OF ANALYSIS

SDG: 140912-76
Job: H_URS_WIM-60

Client Reference:

49319164

Location:

Customer: URS

Attention:

Shell Fontwell

Jane Lawrie

Order Number:
Report Number:
Superseded Report:

Component Method Code QC:91 QE 90 QC91 QC1013
4-Bromophenylphenyleth TVI176 118.4 92.0 81.6 96.0
& 70.65:107.59 70.65:107.59 65.62: 120.95 65.62:120.95
Benzo(ayanthracene TM176 108.0 87.2 78.48 95.2
63.76 : 117.52 63.76 : 117.52 62.83:114.26 62.83:114.26
Benzo(@pyrene ™ize 101.6 80.8 77.2 93.6
58.84 : 109.06 58.84 : 109.06 54.19:105.67 5419 :105.67
Butyibenzyl phthalate TNI1T6 108.0 87.2 68.32 86.4
41.53:109.48 41.53:109.48 51.20:111.20 51.20:111.20
Hexachlorobutadiene TVIT7E 97.6 72.96 69.92 75.76
42.80:108.20 42.80:108.20 59.51:94.06 59.51:94.06
Naphthalene iz 116.0 92.8 85.6 99.2
69.71:117.68 69.71:117.68 69.48 : 118.94 69.48 : 118.94
Nilrobenzene ™ize 115.2 92.0 85.6 100.8
58.70:110.90 58.70:110.90 69.13: 107.62 69.13 :107.62
Bhenol TS 66.08 52.4 47.28 55.92
30.25:79.75 30.25:79.75 30.92:74.19 30.92:74.19

Component Method Code QC 93 QC:90

141 :2-Tetrachloroethan TM208 90.0 97.0
s 81.02:113.71 81.02:113.71

T asTrchloroethane TM208 89.0 95.0
80.57 :121.77 80.57 : 121.77

1:1-Dichloroethane TM208 95.5 96.0
77.85:123.56 77.85:123.56

1.2-Dichloroethang TNI208 94.5 955
77.80:116.90 77.80:116.90

2-Chlorotoluene TM208 96.5 105.5
86.52:110.48 86.52:110.48

4:-Chlorotolugne TM208 92.5 102.0
86.09:110.96 86.09:110.96

Benzene TM208 93.0 97.0
82.08 :117.93 82.08:117.93

Bromomethane TNI208 90.5 90.5
78.68 :126.84 78.68 : 126.84

Carbontetrachioride TM208 89.0 97.5
82.06:117.49 82.06:117.49

Chlorobenzeng TM208 96.0 103.5
86.08 :112.88 86.08:112.88

Chioroform TM208 91.5 90.0
77.50:122.50 77.50:122.50

Chloromethane TNI208 99.5 97.5
64.99 : 145.80 64.99 : 145.80

Cise1;2-Dichlorosthene TM208 91.5 90.5
81.39:113.00 81.39:113.00

Richlgromethang TM208 92.5 89.5
77.87 :117.51 77.87 :117.51

Ethylbenzene TM208 87.0 93.5
81.00:111.00 81.00:111.00

Hexachlorobutadieng TNI208 74.0 86.0
71.36 :107.63 71.36 :107.63

g-=Xylene TM208 93.0 99.5
83.41:111.23 83.41:111.23

ARRNTT R BB oY
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8. Alcontrol Laboratories | validated
CERTIFICATE OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell Order Number:

S ax | o
e

The above information details the reference name of the analytical quality control sample (AQC) that has been run with the
samples contained in this report for the different methods of analysis.

The figure detailed is the percentage recovery result for the AQC.

The subscript numbers below are the percentage recovery lower control limit (LCL) and the upper control limit (UCL). The
percentage recovery result for the AQC should be between these limits to be statistically in control.
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SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number:
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
Chromatogram
Analysis: EPH CWG (Aliphatic) Aqueous GC (W) Sample No : 09990143 Depth :
Sample ID : MW2

Lleonrcrol/Geochen Analviical Serwices
Speciated TPH - B&TS (1 ClZ - Cad:)

Sample Tdentityi RdBE51Z-9930143

Date Aooquired

18/09,2014 13:43:0 53 PI
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Analysis: EPH CWG (Aliphatic) Aqueous GC (W) Sample No : 9990212 Depth :
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Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
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Analysis: EPH CWG (Aliphatic) Aqueous GC (W) Sample No : 9991067 Depth :
Sample ID : DUP

Lleonrcrol/Geochen Analviical Serwices
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Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
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SDG: 140912-76 Location: Shell Fontwell Order Number:
Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
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Job: H_URS_WIM-60 Customer: URS Report Number: 284574
Client Reference: 49319164 Attention:  Jane Lawrie Superseded Report:
Chromatogram
Analysis: EPH CWG (Aromatic) Aqueous GC (W) Sample No : 9991090 Depth :
Sample ID:  EqQUIPMENT BLANK

Lleonrcrol/Geochen Analveical Serwices
Speciated TPH - &ROM (1 ClZ - C40)

SJample Tdentityi RABEI53-2931030
Dave doouired ool 082014 Zocdg e P

hits )
Dilution :
CF i
Multiplier o0 nas
= 2 B g g 8 g 2 3
1 i 1 i 1 i 1 il
5
=
_];
“ T
g
B
é
&5 7
B
Iy
int. Std. o+ 3
=
o
ECAZ-ECIE-AROM é
o 4 8
ECA6-EC2 1T ARDM
o
Supmgate L
pgn
ECZ1-EC35 ARDM
]
o L
ECES-ECI0-ARDNM
ECA0-ELd AROM
e
=
2.
ARRNTT R BB oY

Page 37 of 46



Al control Laboratories

CERTIFICATE OF ANALYSIS

Validated

SDG: 140912-76
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Client Reference: 49319164

Location: Shell Fontwell
Customer: URS
Attention: Jane Lawrie

Order Number:
Report Number: 284574
Superseded Report:

Analysis: GRO by GC-FID (W)

Chromatogram
Sample No : 9988228
Sample ID : DUP

Depth :
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Report Number: 284574
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Sample ID : MW2
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Sample ID : MWS5
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SDG: 140912-76 Location: Shell Fontwell
Job: H_URS_WIM-60 Customer: URS
Client Reference: 49319164 Attention:  Jane Lawrie

Order Number:
Report Number: 284574
Superseded Report:

Appendix

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except for the following:
NRA Leach fests, flash point, ammonium as NH4 by the BRE method, VOC TICS, SVOC TICS, TOF-MS
SCAN/SEARCH and TOF-MS TICS.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days after analysis is
completed (e-mailed) for both soil jars, tubs and volatile jars. All waters and vials will be discarded 10 days
after the analysis is completed (e-mailed). All material removed during an asbestos containing material
screen and analysed for the presence of asbestos will be retained for a period of 6 months after the analysis
date. All samples received and not scheduled will be disposed of one month after the date of receipt unless
we are instructed to the contrary. Once the initial period has expired, a storage charge will be applied for
each month or part thereof until the client cancels the request for sample storage. Alcontrol Laboratories
reserve the right to charge for samples received and stored but not analysed.

4. With respect to turnaround, we will always endeavour to meet client requirements wherever possible, but
turnaround times cannot be absolutely guaranteed due to so many variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an asterisk). We endeavour
to use UKAS/MCERTS Accredited Laboratories, who either complete a quality questionnaire or are audited
by ourselves. For some determinands there are no UKAS/MCERTS Accredited Laboratories, in this instance
a laboratory with a known track record will be utilised.

6. When requested, the individual sub sample scheduled will be screened in house for the presence of large
asbestos containing material fragments/pieces. If no asbestos containing material is found this will be
reported as ‘no asbestos containing material detected’. If asbestos containing material is detected it will be
removed and analysed by our documented in house method TMO48 based on HSG 248 (2005), which is
accredited to 1S017025. If asbestos containing material is present no further analysis will be undertaken. At
no point is the fibre content of the soil sample determined.

7. If no separate volatile sample is supplied by the client, the integrity of the data may be compromised if the
laboratory is required to create a sub-sample from the bulk sample -similarly, if a headspace or sediment is
present in the volatile sample. This will be flagged up as an invalid VOC on the test schedule or recorded on
the log sheet.

8. If appropriate preserved bottles are not received preservation will take place on receipt. However, the
integrity of the data may be compromised.

9. NDP -No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a filtered sample, and therefore represent dissolved metals -total metals
must be requested separately.

11. A table containing the date of analysis for each parameter is not routinely included with the report, but is
available upon request.

12. Results relate only to the items tested

13. Surrogate recoveries -Most of our organic methods include surrogates, the recovery of which is
monitored and reported. For EPH, MO, PAH, GRO and VOCs on soils the result is not surrogate corrected,
but a percentage recovery is quoted. Acceptable limits for most organic methods are 70 -130 %.

14. Product analyses -Organic analyses on products can only be semiquantitative due to the matrix effects
and high dilution factors
employed.

15.  Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol and
4-Methylphenol) and  Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5 Dimethylphenol, 2,6
Dimethylphenol, 3,4 Dimethyphenol, 3,5 Dimethylphenol).

16. Total of 5speciated phenols by HPLC includes Phenol, 2,3,5-Trimethyl Phenol, 2-Isopropylphenol,
Cresols and Xylenols (as detailed in 14).

17. Stones/debris are not routinely removed. We always endeavour to take a representative sub sample from
the received sample.

18. Our MCERTS accreditation for PAHs by GCMS applies to all product types apart from Kerosene, where
naphthalene only is not
accredited.

19. In certain circumstances the method detection limit may be elevated due to the sample being outside the
calibration range. Other factors that may contribute to this include possible interferences. In both cases the
sample would be diluted which would cause the method detection limit to be raised.

20. Mercury results quoted on soils will not include volatile mercury as the analysis is performed on a dried
and crushed sample.

21. For the BSEN 12457-3 two batch process to allow the cumulative release to be calculated, the volume of
the leachate produced is measured and filtered for all tests. We therefore cannot carry out any unfiltered
analysis. The tests affected include volatiles GCFID/GCMS and all subcontracted analysis.

22. For all leachate preparations (NRA, DIN, TCLP, BSEN 12457-1, 2, 3) volatile loss may occur, as we do
not employ zero headspace extraction.

23. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials -whether these
are derived from naturally occurring soil profiles, or from fily/made ground, as long as these materials
constitute themajor part of the sample. Other coarse granular material such as concrete, gravel and brick are
not accredited if they comprise the major part of the sample.

24. Analysis and identification of specific compounds using GCFID is by retention time only, and we routinely
calibrate and quantify for benzene, toluene, ethylbenzenes and xylenes (BTEX). For total volatiles in the C4
-C10 range, the total area of the chromatogram is integrated and expressed as ug/kg or ug/l. Although this
analysis is commonly used for the quantification of gasoline range organics (GRO), the system will also
detect other compounds such as chlorinated solvents, and this may lead to a falsely high result with respect
to hydrocarbons only. It is not possible to specifically identify these non-hydrocarbons, as standards are not
routinely run for any other compounds, and for more definitive identification, volatiles by GCMS should be
utilised.

SOLID MATRICES EXTRACTION SUMMARY

SOLVENT EXTRACTARE
MATTER [o7e} ey SOXTHERM GRAVMVETRIC
CYCLOHEXANE EXT.
MATTER [o7e} CYCLOHEXAE SOXTHERM GRAVMVETRIC
THNLAYER
CHROMATOGRAPHY [o7e} ey SOXTHERM IATROSCAN
ELEVENTALSULPHR [o7e} ey SOXTHERM HPLC
PHENOLSBYGQVS ViET ey SOXTHERM acMs
HERBICIDES [o7e} HEXANEACETONE SOXTHERM acMs
PESTICIDES [o7e} HEXANEACETONE SOXTHERM acMs
EPHORO) [o7e} HEXANEACETONE END OVEREND GOFD
EPH MINOL) [o7e} HEXANEACETONE END OVEREND GOFD
EPH (CLEANED UP) [o7e} HEXANEACETONE END OVEREND GOFD
EPHCWG BYGC [o7e} HEXANEACETONE END OVEREND GOFD
PCB TOT/ RCBCON [o7e} HEXANEACETONE END OVEREND acMs
POLYAROMATIC MCROVAVE
HYDROCARBONS (VS) ViET HEXANEACETONE ThES. acMs
CBCAD(CBCA0) EZ
FLASH ViET HEXANEACETONE SHAKER e ¥
POLYAROMATIC
HYDROCARBONS RARD
GC ViET HEXANEACETONE SHAKER e ¥
SEM \OLATILEORGANIC
COMPOUNDS ViET DCMACETONE SONICATE acMs
LIQUID MATRICES EXTRACTION SUVMARY
PAHMS HEXANE STIRREDEXTRACTION(STIR-BAR) GCMS
EPH HEXANE STIRREDEXTRACTION(STIR-BAR) GCFD
EPHCVS HEXANE STIRREDEXTRACTION(STIR-BAR) GCFD
MNERAL OIL HEXANE STIRREDEXTRACTION(STIR-BAR) GCFD
PCB 7OONGENERS HEXANE STIRREDEXTRACTION(STIR-BAR) GCMS
PCB TOTAL HEXANE STIRREDEXTRACTION(STIR-BAR) GCMS
swoc DCM LQUD/LQUD SHAKE GCMS
FREESULPHLR DCM SOLID PHASE EXTRACTION HPLC
PEST CCPIOPP DCM LQUD/LQUD SHAKE GCMS
TRAZINE HERES DCM LQUD/LQUD SHAKE GCMS
PHENOLSMS DCM SOLID PHASE EXTRACTION GCMS
TRH byINFRARED (R) TCE LQUD/LQUD SHAKE HPLC
MNERAL OL lyR TCE LQUD/LQUD SHAKE HPLC
GLycas NONE DIRECT NECTION GCMS

Identification of Asbestos in _Bulk

Materials

Chryscfile Vihie Ashesios
The results for asbestos identification for
soil [ are btained from p ibl Arosie BownAshesios
Asbestos Containing Material, r d
during the ‘Screening of soils for Crodrblte Bie Adedes
Asbestos Containing Materials’, which
have been examined to determine the Fibrous Adndle B
presence of asbestos fibres using Foious Arthophjie R
Alcontrol Laboratories (Hawarden)
in-house method of transmitted/polarised Fixous Trermolie -
light microscopy and central stop

dispersion staining, based on HSG 248
(2005).

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other than: -
Trace -Where only one or two asbestos fibres were identified.

Further guidance on typical b fibre tent  of d products can be
found in MDHS 100.

The identification of asbestos containing materials falls within our schedule of tests
for which we hold UKAS di h interpr i and all other
information contained in the report are outside the scope of UKAS accreditation.

Last Updated : 2010/09/08
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Al control Laboratories

CERTIFICATE

OF ANALYSIS

SDG: 140912-76 Location: Shell Fontwell
Job: H_URS_WIM-60 Customer: URS
Client Reference: 49319164 Attention:  Jane Lawrie

Order Number:
Report Number:
Superseded Report:

284574

Appendix
General

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except
for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICS and SVOC TICS.

2. Samples will be run in duplicate upon request, but an additional charge may be incurred.

3. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 6 months after the analysis date. All bulk samples will be retained for a period of 6
months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof until the
client cancels the request for sample storage. Alcontrol Laboratories reserve the right to
charge for samples received and stored but not analysed.

4. With respect to turmaround, we will always endeavour to meet client requirements
wherever possible, but turnaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

5. We take responsibility for any test performed by sub-contractors (marked with an
asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utilised.

6. When requested, the individual sub sample scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in house
method TMO048 based on HSG 248 (2005), which is accredited to ISO17025. If a specific
asbestos fibre type is not found this will be reported as “Not detected”. If no asbestos fibre
types are found all will be reported as “Not detected” and the sub sample analysed deemed
to be clear of asbestos. If an asbestos fibre type is found it will be reported as detected (for
each fibre type found). Testing can be carried out on ashestos positive samples, but, due
to Health and Safety considerations, may be replaced by alternative tests or reported as No
Determination Possible. The quantity of asbestos present is not determined unless
specifically requested.

7. If no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the result marked as deviating on
the test certificate.

8. If appropriate preserved bhottles are not received preservation will take place on receipt.
However, the integrity of the data may be compromised.

9. NDP -No determination possible due to insufficient/unsuitable sample.

10. Metals in water are performed on a filtered sample, and therefore represent dissolved
metals -total metals must be requested separately.

11. Results relate only to the items tested.

12. LODs for wet tests reported on a dry weight basis are not cormected for moisture
content.

13. Surrogate recoveries -Most of our organic methods include surrogates, the recovery
of which is monitored and reported. For EPH, MO, PAH, GRO and VOCs on soils the
result is not surrogate corrected, but a percentage recovery is quoted. Acceptable limits for
most organic methods are 70 -130 %.

14. Product analyses -Organic analyses on products can only be semi-quantitative due to
the matrix effects and high dilution factors

employed.

15. Phenols monohydric by HPLC include phenol, cresols (2-Methylphenol, 3-Methylphenol

and  4-Methylphenol) and  Xylenols (2,3 Dimethylphenol, 2,4 Dimethylphenol, 2,5
Dimethylphenol, 2,6 Dimethylphenol, 3,4 Dimethyphenol, 3,5 Dimethylphenol).

16. Total of 5speciated phenols by HPLC includes Phenol, 2,3,5-Trimethyl Phenol,
2-Isopropylphenol, Cresols and Xylenols (as detailed in 15).

17. Stones/debris are not routinely removed. We always endeavour to take a

representative sub sample from the received sample.

18. In certain circumstances the method detection limit may be elevated due to the sample
being outside the calibration range. Other factors that may contribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detection limit to be raised.

19. Mercury results quoted on soils will not include wvolatile mercury as the analysis is
performed on a dried and crushed sample.

20. For the BSEN 12457-3 two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests. We
therefore cannot carry out any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis.

21. For all leachate preparations (NRA, DIN, TCLP, BSEN 12457-1, 2, 3) volatile loss may
occur, as we do not employ zero headspace extraction.

22. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from fill /made
ground, as long as these materials constitute the major part of the sample. Other coarse
granular material such as concrete, gravel and brick are not accredited if they comprise the
major part of the sample.

23. Analysis and identification of specific compounds using GCFID is by retention time
only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and
xylenes (BTEX). For total volatiles in the C5-C12range, the total area of the
chromatogram is integrated and expressed as ug/kg or ug/l. Although this analysis is
commonly used for the gquantification of gasoline range organics (GRO), the system will
also detect other compounds such as chlorinated solvents, and this may lead to a falsely
high result with respect to hydrocarbons only. It is not possible to specifically identify these
non-hydrocarbons, as standards are not routinely run for any other compounds, and for
more definitive identification, volatiles by GCMS should be utilised.

Sample Deviations

Incorrect container received
Deviation from method
Holding time exceeded before sample received

Samples exceeded holding time before presevation was performed
Sampled on date not provided

Sample holding time exceeded in laboratory

Sample holding time exceeded due to sampled on date

Sample Holding Time exceeded - Late arrival of instructions.

sestos

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied bulk
materials which have been examined to determine the presence of asbestos fibres using
Alcontrol  Laboratories  (Hawarden) in-house method of transmitted/polarised light
microscopy and central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub
sample which has been examined to determine the presence of asbestos fibres using
Alcontrol  Laboratories  (Hawarden) in-house method of transmitted/polarised light
microscopy and central stop dispersion staining, based on HSG 248 (2005).

Chrysoie VihileAshesos
Ancsie BownAsbests
Cooddole Ble Abedos
Fibrows Adirole
FbwowsAthophyie
Fibrous Trenol

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other than:
- Trace - Where only one or two asbestos fibres were identified.

Further guidance on typical
found in HSG 264.

asbestos fibre content of manufactured products can be

The identification of asbestos containing materials and soils falls within our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the

scope of UKAS accreditation.

ARON TISFRICBQI/QOT dA/92/11/
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Shell Fontwell
Comprehensive Groundwater Monitoring Event

Appendix D - Stage 2 Tables

Shell Fontwell_CGME_R49319164-006_December 2014_Final.doc R49319164-006
December 2014
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TABLE 10
GROUNDWATER ANALYTICAL DATA

THuman Health CPU
Minimum
eptember 2014
M1 Mw2 M4 MW5 MW7
10/08/2014 10/09/2014 10/08/2014 10/09/2014 10/08/2014
W W W W
O_A_ANTHRACENE ~Sat 0.029 | 0.0 g
O_A_PYRENE ~Sat 0.01 | 0.009 g
O_B_FLUORANTHENE ~Sat 0.025 | 0.023 g
O_G_H_|_PERYLENE ~Sat 0.025 | 0.016 g
O_K_FLUORANTHENE ~Sat 0025 | 0.027 g
Chrysene ~Sat 29 | 0013 g
IBENZ_A_H_ANTHRACENE ~Sa | 0.0029 | 0.016 g
Fluoranthene: ~Sat 0.1 0.017 g
Fluorene ~Sat 1500 | 0.014 g
NDENO_1_2 3 CD_PYRENE ~Sat 0.025 | 0.014 g
aphihalenc 16700 2.4 0. g
Phenanthrene >Sat 90 0.022 g
Pyrene ~Sal 1100_| 0.015 g
TOTAL PAH olank] plank) | 0.344 g
VOC DIPE 535000 120 1y
ETBE 733000 40 g
ETHANOL {blank) | 1100000 | & g
MTBE 7240000 | 20 g
[TAME 248000 140 g
TBA 17400000| 40 10 g
N_HEXANE 17600 360 2 g
RISKTPH RISK_TPH_C6_C7_AROM ~Sat 1 0 1y
RISK_TPH_C7_C8_AROM ~Sat 0 0 g
RISK_TPH_C8_C10_AROM ~Sat 0 0 g
RISK_TPH_C10_C12_AROM ~Sat 0 g
RISK_TPH C12_C16_AROM ~Sat 0 g
RISK_TPH_C16_C21_AROM ~Sat 0 g
RISK_TPH_C21_C35_AROM ~Sat 0 g
RISK_TPH_C5_C6 AL ~Sat 15000 0 g
RISK_TPH_C6_C8 AL ~Sat 15000 0 g
RISK_TPH_C8_C10_AL| ~Sat 300 0 g
RISK_TPH_C10_C12 AL ~Sat 300 0 g
RISK_TPH C12_C16 ALl ~Sat 300 0 g
RISK_TPH_C16_C21_ALl ~Sat 300 0 g B
RISK_TPH_C21_C35 ALl ~Sa 300 0 g : 25 o
TPH_STAGEZ HI 1 blank] 0 vatio 0.0046095 | 0.0046095 | 0.0046102 | 0.0046095 | 0.0045095
[A_2 METHYLNAPHTHALENE [ >sa [ 24 | 1 | gt

[svec
[

CSM / Assumptions:

Sail 1% SOM (0.58% TOC)
Sall properties for "sand"”
Commecial site area 0.5ha

Exceeds Human Health & Controlled Waters
Exceeds Human Health Criteria
Exceeds Controlled Waters Criteria

Sall gas Ingress rates calculated by model

Infinite groundwater source at 1m.bgl for groundwater GAC
High density resicential assume vapour exposure pathways only
CPU scenario modified from modelled commercial scenarlo by:
Building dimensions (1w x h): 14m x 6.5m x 2.4m

Diferential pressure: 2.6 pascals

Only vapour exposure pathways considered viable

Derived November 2010 using Human?.1 Issued. MTF.

ND: Net detected above MDL
HH: Human Health

GAC: Generic Assessment Criteria

(blank): No criteria
NP: No pathway

>Sat: Unaccpetable risk not achleved due to calculated saturation of vapour pathway

NT: Not tested

Page 1 of 1
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TABLE 10
GROUNDWATER ANALYTICAL DATA

MW W2 WA MWS5 MWT
01/0212012 | 16/01/2013 | 10/03/2014 | 08082007 | 11/01/2011 | 06/10/2011 | 16/01/2013 | 10/09/2014 | 08/08/2007 | 11/01/2011 | 08/10/2011 | 16/01/2013 | 10/09/2014 | 08/08/2007 | 11/01/2011 | 01/02/2012 | 16/01/2013 | 10/09/2014 | 0mf0R/2007 | 11/01/2011 | 06/10/2011 | 16/01/2013 | 10/09/2014
PR S SRR L OV 2 i3 W W W 1 W W W 1 W W 1 W W 2 W W W
BENZENE pg/! B - e 3 iy "
13 g/l
[TOLUENE >Sat 50 1 pg/!
1.4 g/l
ETHYLBENZENE >Sat 20 1 pg/!
25 g/l
M_P_XYLENE >Sat 30 1 pg/!
25 g/l
O_XYLENE >Sat 30 1 pg/!
17 g/l
[TOTAL_XYLENES >Sat 30 1 pg/!
25 g/l
PAH >Sat 2200 pg/ 0.0238
>Sat 90 pg/!
>Sat 0.1 pg/
AGENE >Sat 0.029 pg/!
Ig E >Sat 001 | 0.009 g/
BENZQO_B_FLUORANTHENE >Sat 0.025 | 0.023 pg/!
BENZO G _H_| PERYLENE >Sat 0.025 | 0016 pg/
BENZO_K_FLUORANTHENE >Sat 0.025 | 0.027 pg/!
Chrysene >Sat 29 3 pg/
DIBENZ_A H_ANTHRAGENE >Sat 0.0029 8 pg/!
Fluoranthene >Sat 0.1 7 pg/
Fluorene >Sat 1500 4 pg/! 0.0481
INDENO_1 2 3 CD_PYRENE >Sat 0.025 4 pg/
aphthalene 16700 2.4 0. pg/! 0.115
Phenanthrene >Sat 90 0.022 g/
Pyrene >Sat 1100 0.015 pg/! 0.0166
TOTAL_PAH {olank) | (blank) |__0.1 g/l g
0.247 gl
0.344 g/l
VOG [TETRAETHYL _LEAD blank blank} 1 pg/
DIPE 535000 120 1 pg/!
ETBE 733000 40 1 pg/
50 gl
ETHANOL {blank} 1100000 100 g/
50 gl
MTBE 7240000 20 1 pg/
16 gl
[TAME 248000 140 1 pg/
[TBA 17400000 40 10 pg/!
N_HEXANE 17600 380 2 By
METALDIS [ARSENIC P 10 0.12 pg/ 0.279 0.429 0.362 0.514
BORON P 1000 9.4 pg/! 20.8 389 321
CADMIUM P 0.08 0.1 g/ o R
CHROMIUM P 5 0.22 g/ 48 262
COBALT P ikl 0.08 g/
COPPER P 1 0.85 g/
HEXAVALENT_CHROMIUM P 3.4 30 g/
LEAD P 7.2 02 g/ 0.047 0.052
MERGURY P 1 1 pg/ bt hes
IOLYBDENUM P 70 4 pg/! 317 0.398 S
ICKEL P 20 5 pg/ 212 175 131
SELENIUM P 10 9 pg/! 0.825 185 133 2.09
[T P 25 36 g/ : el 0.557 i
|ZING P 8 41 pg/! 8.09 279 2.56
RISKTPH RISK_TPH_C8_G7_AROM >Sat 1 1 pg/!
10 g/l
RISK_TPH_G7_G3_AROM >5at 50 1 gl
10 g/l
RISK_TPH_C8_G10_AROM >Sat 300 1 pg/!
1 pg/
RISK_TPH_G10_C12_AROM >Sat 90 1 pg/!
5 g
RISK_TPH_G12_C16_AROM >Sat 90 1 pg/!
5 g
RISK_TPH_G16_C21_AROM >Sat 90 1 pg/!
5 g
RISK_TPH_G21_C35_AROM >Sat 90 1 pg/!
5 g
RISK_TPH_CB_G35_AROM (olank) | (olanky 5 gl
RISK_TPH_G5_C8_ALl >Sat 15000 1 g/l
70 gl
RISK_TPH_GB_GC8_ALl >Sat 15000 1 g/l
70 gl
RISK_TPH_G3_G10_ALl >Sat 300 1 g/l
70 gl
RISK_TPH_G10_G12_ALl >Sat 300 10 g/l
5 pg/!
RISK_TPH_G12_G16_ALl >Sat 300 10 g/l
5 pg/!
RISK_TPH_G16_C21_ALl >Sat 300 10 g/l
5 pg/!
RISK_TPH_G21_C35_ALl >Sat 300 1 g/l k
5 g %
RISK_TPH_C5_G35 ALl blank blank} 5 [sl] ! ek ek : L vl B 8
[TPH_STAGE2_HI 1 {blank} 1 ratio 0.0048095 | 0.0055704 | 0.0046095 : 0.0046095 | 0.0048095 | 0.0046192 | 0.0048095 0.0046095 | 0.0048095 | 0.0046095 | 0.0046102 R 0.0046095 | 0.0048095 | 0.0046095 | 0.0048095 0.0046095 | 0.0048095 | 0.0046095 | 0.0048095
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