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1.0 Introduction

ABB Eutech was appointed by Huntsman Petrochemicals Ltd to prepare a Phase
1b/2 Baseline Site Report (BSR) in support of an Integrated Pollution Prevention and
Control (IPPC) submission for the Olefins Manufacturing Area, Wilton Site, Redcar.
A Phase 1a Site Report (ABB Report No ILM078-01) for the Olefins Manufacturing
Area has already been issued and should be referred to in conjunction with this
report (ref 1).

The Olefins Manufacturing Area consists of three geographically discrete operating
areas:

» Olefins 6, Butadiene 3 Plants and ‘off plots’ storage;
= Wilton Ethylene Control (WEC);
s Central Control.

Figure 1 illustrates the locations of these facilities while area / plant layouts are
presented in Figures 2A-2C. The boundaries shown on these figures for the different
parts of the installation have been adopted for the Olefins Manufacturing Area IPPC
initial site reporé.

The Olefins 6 plant converts a range of feedstocks into olefins products, mainly
ethylene and propylene. By-products include hydrogen, methane, a mixed C4
stream (consisting of a mixture of butadiene and butenes), raw gasoline and fuel oil.
The mixed C4 stream is further processed on the Butadiene 3 plant for the extraction
of butadiene with a C4 raffinate (butenes) by-product. The raw gasoline is processed
on the Gasoline Treatment Unit to produce a range of gaqo!me components.

Wilton Ethylene Control (WEC) comprises six umderground‘ cavities used for s’torage

of ethviene and mixed C4 hydy@n

Lt

18, as well as above ground storage

» refrigerated butadiene,
» raffinate (butenes),
= naphtha .

Central Control (CC) comprises above ground storage and distribution facilities for a

range of feedstocks and products includi ing raw and hydrotreated C5s, paraxylene,
depentanised hydrotreated gasoline (DPHG) and raw gasolin

1LMO089-1b/2-01 1
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In terms of potential soil and groundwater contaminant source areas, key features
within the plants are as follows:

1. Process areas, including linear potential sources which are difficult to
delineate in a specific area such as live product intraplant pipelines and
effluent drains;

2. Bulk Chemical Storage (all above ground with the exception of the
underground cavities, which are situated at depths of over 600m below
ground level). In particular, earth (usually clay) lined tank bunds:

3. Effluent drains, in particular oil - water separators;

4. Any of 1-3 above where there is evidence of historical spills or leaks.

During the Phase 1a assessment, a number of potential contaminant source areas
were identified, all of which fit into groups 1-4 above (see section 3 for summary of
Phase 1a assessment). Given that these potential source areas are evenly
distributed through the three Olefins operating areas, the site report presents
baseline conditions for each area rather than sub-dividing the operating areas further.
In the case of Wilton Ethylene control, only part of the geographic area is used
actively for storage, in this case, only the active parts of the plant were investigated.

The Olefins Manufacturing Area also operates a number of pipeline systems. Two
long-distance ethylene pipelines (the TPEP- Trans-Pennine Ethylene pipeline to
Runcorn and the WGEP — Wilton Grangemouth Ethylene Pipeline) are controlled
from WEC, although these are not part of the IPPC installation. Additionally a
number of interplant pipelines (within the site and to other sites) are operated by
Olefins.

Under the new IPPC regulations there is a requirement for a baseline site report
(BSR) prior 1o the award of an IPPC permit by the Environment Agency (EA) to

operatecertain-installations and processas. PP permils aleo stinulate certain
compliance conditions such as emission limit values and discharge consenis for
wastewaters. This report forms the statement of baseline conditions, the baseline
site report or BSR. It is based in intrusive investigations and monitoring carried out in
Dec 01 — Feb 02 and follow-up monitoring in Feb 03,

To surrender an IPPC permit, an operator is required to produce a closure site
condition report (CSR) to document soil and groundwater conditions prior to permit
surrender. Itis envisaged within the regulations that if there has been a deterioration
of the soil or groundwater quality as a direct result of the licensed operations, then
the operator may have to remediate the site to the initial site report baseline
conditions before the permit can be surrendered.

ILM089-1b/2-01 2
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2.0 Phase 1b/2 Assessment Objectives

The Phase 1b/2 Assessment objectives were to define the initial baseline site
conditions as detailed in EA IPPC guidance (ref 2). In particular, the objectives were
to:

o Obtain soil and groundwater samples at locations of potential contaminant
source areas, up and down assumed hydraulic gradient boundaries and
general plant areas;

. Obtain samples during different sampling events (March 2002 and
February 2003) to check for concentration variation:

o Conduct the appropriate laboratory analyses that will identify the potential
presence of chemicals relating to current site processes in soil and
groundwater beneath the site;

° Make a statement as to the baseline conditions on site prior to issue of the
{PPC licence.

ILM089-1b/2-01 3
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3.0 Summary of Phase 1a Assessment
3.1 Site Setting

The Wilton International Site is situated on the south side of the River Tees on the
river flood plain 4 - 5 km from Teesmouth. It covers an area of approximately 800
hectares in total, with approximately one quarter used as arable farmland and the
rest occupied by chemical plant, chemical storage, warehouses, contractor facilities,
office space and roads. It measures approximately 3 km from east to west and 3.5
km from north to south. The infrastructure of the site is managed by Enron Teesside
Operations Limited (ETOL) who provide most of the central site services.

Land use surrounding the site is as follows:
+ To the south and east there is farmland and woodiands and residential areas
including, Kirkleatham, Dormanstown and Wilton village (all within 1 km from

the site boundary).

o To the north is the Corus Lackenby Works and other generally open industrial
land (including various former and current landfill sites);

e To the west are the residential areas of Grangetown and Lazenby village.

Land use surrounding each of the Olefins Manufacturing area plants is as follows
(including approximate distances from plant boundaries):

[LMO89-1b/2-01 4
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PLANT NORTH EAST SOUTH WEST
Olefins 6 Du Pont -SA Site boundary, 300m Wilton Centre, 200m | Basell
Polyester WEC polypropylene
Plants, 200m plant, 250m
(permanently shut
down from May
2002 in process of
demolition in
October 2002}
WEC Open land, Mains Dyke and site B7 (Off-plot) Storage | Du Pont -SA
former boundary, 100m tanks, 300m from Polyester Plant,
propathene ETOL. pipeline corridor active areas of WEC | 200m
plants, 100m, excluding wellheads
Dow Offices,
50m
cC Site boundary, Open land, former Paraxylene IV Plant, | Central Control and
50m Petroleum Resins 50m Paraxylene area
plant on land adjacent to Paraxylene V Plant flare stacks, 100 —
east. Buffer Tanks, {south west) 300m, Site
100m, Mill Bace & site boundary, 300m,
boundary, 300m Lackenby Steel
plant, 500m

Inter-plant and inter-site pipelines are operated by Huntsman or other businesses
and are located on land owned by ETOL. These pipelines transfer materials
between producing and/or consuming plants either on Wilton or to and from plants
located at North Tees and Billingham.

3.2 Geology

According to published geological information, the Wilton site is underlain by up to
20m of drift comprising glacial and alluvial deposits. The drift deposits overlay a
sequence of Jurassic mudstones & siltstones dipping towards the east. The Jurassic
mudstones are underlain by a thick sequence of Permo-Triassic deposits including
the Sherwood Sandstone Group, marls and anhydrite/halite deposits.

The geological sequence (based on deep boreholes in the Olefins 5 area and

published geological information) is summarised below, with depth ranges from
ground level:

1L MO089-1h/2-01 5
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DRIFT

Glacial & Alluvial deposits Up to 20m
JURASSIC

Redcar Mudstone Formation (Lias Group) 17m to 94m

Mudstones & siltstones, calcareous sandstones with
subsidiary thin limestone (the Calcareous Shales),
sandstones and ironstones.

PERMO-TRIASSIC

Penarth Group & Mercia Mudstone Group 19m to 307m
Mudstones and siltstones, with subsidiary sandstones and
thin limestones (in Penarth Group).

Sherwood Sandstone Group 307m to 560m
Three informal units differentiated on lithological grounds.
Upper unit of silty sandstones; middle unit of poorly to well
sorted fine to coarse grained sandstones; lower unit of silty
clayey fine grained sandstones.

Roxby Formation | 562m to 636m
Formerly known as the Upper Permian Marls

Sherburn Anhydrite 636m to 640m
Mixed marls with anhydrite and halite 840m to 645m
“"Boulby” Halile 645 to at leas! 680m

This rock unit is the layer used for storage of ethylene and

mixed-C4s in cavities.

According to geotechnical borehole records reviewed as part of the Phase 1a
assessment, made ground deposits and fill materials (where fill is defined as
materials placed for engineering purposes) are present associated with foundations,
underground services and below ground structures (e.g. interceptors) beneath most
areas of the developed areas of the site, especially in areas previously developed for
the earlier Olefins plants (i.e. around Central Control for Olefins 1 to 4, Petroleum
Resins and within WEC for Olefins 5).

1LMO089-1b/2-01 8
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Made ground and fill materials are generally granular and less than 0.5m thick, but
have been proved during the Phase 1b/2 investigation to be over 2m thick in some
areas, mainly associated with interceptors and footings of large structures (for full
Phase 1b/2 ground condition results — see section 5).

The drift deposits comprise predominately stiff boulder clays and undifferentiated
clays. Geotechnical boreholes and the Phase 1b/2 investigation encountered sand
lenses within the drift deposits, these were mainly encountered beneath Olefins 6.
The drift deposits generally thin northwards to less than 3m close to the northern
boundary of Central Control. The drift deposits encountered by the Phase 1b/2 site
investigation are further discussed in Section 5.0. The Phase 1b/2 investigation only
proved the Lias Group in Central Control.

3.3 Hydrogeology

Perched groundwater is typically present in made ground and fill materials above
clay deposits. Groundwater is also present within sand lenses with the boulder clay
sequence. Laterally continuous sand lenses were only encountered beneath
Olefins 6.

Groundwater flow in the drift deposits and made ground/fill is likely to be northerly,
which is consistent with the topographical gradient towards the River Tees.
However, these groundwaters are likely to be influenced locally by the presence and
distribution of made ground, permeable sand lenses or sandy partings within the clay
dominated drift deposits and potential leakage of utilities (e.g. cooling water, potable
water, drainage).

The Lias Group is classified by the EA as a non-aquifer, although the Calcareous
Shales, sandstones and ironstones are expected to contain groundwater. The
Penarth group is also classified as a non-aquifer. The Mercia Mudstone is effectively

a non-aguifer, aithough it can yield limited quantities of groundwater for domestic or
small-scale agricultural use in other areas.

The Sherwood Sandstone Group is classified as a major aquifer. The underlying
Permian deposits are non-aquifers. The area is classified as a non-aquifer on the EA

groundwater vulnerability map based on the presence of drift deposits and the Lias
Group at or near-surface.

ILMO89-1b/2-01 7
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Environment Agency records indicate that there are no groundwater (source)
protection zones on site or in the surrounding area and that there are no licensed
groundwater abstractions within a 2 km radius of the site. Given the geological
conditions of the Wilton area, impacts to groundwater abstractions at distances
greater than 2km from the site due to on-site contaminant source areas are
considered unlikely (see conceptual site model, Section 6). The local authority
environmental health department report that they are not aware of any unlicensed
private abstractions in this area.

3.4  Hydrology

Within the developed areas of the site, surface water run-off is generally collected by
site-specific drainage systems (complete with necessary interceptors or other
treatment facilities, where appropriate).

Outside of the process areas, surface water runoff collects in various drainage
ditches and is either passed to soak-away, intercepted by site drainage systems, or
fed into one of the watercourses running through the site. Plant drainage systems
include sub-surface land drains (e.g. within earth bunds), which discharge to the
plant, and then site drainage systems. Older land drains associated with the
previous agricultural land use may also be present with overall flow direction
expected to be towards the north.

In addition to the drainage ditches, named watercourses at the site include:

o Kettle Beck. This runs inside the western boundary and leaves the site at
the west end of the northern boundary,

o Mains Dike. This enters and runs alongside the eastern boundary of the
site to link into the Mill Race that leaves the site at the east end of the
northern boundary to run north to northwest to the River Tees.

The surface water drainage ditches and streams are too small to be classified under
the EA General Quality Assessment (GQA) scheme. The River Tees is not classified
under the GQA scheme, as it is tidal in this area. Although there has been
considerable improvement in the water quality of the Tees Estuary in recent years,
the EA reported that water quality was poor for the stretch between the Tees Barrage
to the Teesport area in 1999 (EA website, Water Quality on Teesside Report; May
2002). However, it is estimated that approximately 26,000 migratory fish (salmon
and sea trout) passed through the estuary in 1999.

Environment Agency records indicate that there are no licensed surface water
abstractions within a 2 km radius of the site. Abstractions beyond this distance are
unlikely to be impacted by contaminant migration in normal operating conditions.

ILM089-1b/2-01 8
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3.5 Site Layout and Description

The layout of Olefins 6, Wilton Ethylene Control and Central Control is shown in

Figures 2A to 2C of this report.

A summary of the operations in each area is provided in the introduction to this report
(Section 1) and in greater detail in the Phase 1a Assessment Report (ABB Report No

ILM078-01, ref 1).

3.6 Source Pathway-Target relationships

3.6.1 Potential Sources

A number of areas have been identified as potential sources of contamination, these

are listed below: (from Phase 1a Assessment)

Table 1A. Pdtentia! Sources for Olefins 6 Area

POTENTIAL SOURCE AREA
REFERENCE FIGURE 2A

POTENTIAL SOURCE AREA & POTENTIAL CONTAMINANT

S1 Day Tanks Area: Caustic, Petrinex, Fuel oil, naphtha

S2 Caustic oil water separator, general oils, caustic soda

53 Olefins 6 Oil water separator: General hydrocarbons, Red
oil, recovered oil, light oil

S4 General hydrocarbons

S5 F1705 catchpot, "flushing oil"

56 H,J, K, P Fumaces: Liquid hydrocarbons

57 Storage tanks in west : GTU Petrol Product, Gasoline,

Benzene, Topanol

S8 J1702 /41703 Lube oil

S9 F1721, gasoline

S10 Butadiene 3, N-methy! pyrrolidone

S11 Heat exchangers, naphtha

812 Flare knock out drum, gasoline : potential leakage

S13 Plant link / vein lines, gasoline - reported gasoline leaks

south east of control room

ILMO89-1b/2-01
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POTENTIAL SOURCE AREA
REFERENCE FIGURE 2A

POTENTIAL SOURCE AREA & POTENTIAL CONTAMINANT

314 Flare area, gasoline, potential drainage of drum bottoms
to ground

S15 Equipment wash bay / oil water interceptor

S16 B7 / Off-plots area, gasoline, naphtha

Table 1B. Potential Sources for Wilton Ethylene Control Area

POTENTIAL SOURCE AREA
REFERENCE FIGURE 2B

POTENTIAL SOURCE AREA & POTENTIAL
CONTAMINANT

WEC : S1 BF5 tank, Naphtha

WEC : 82 Visible localised compressor oil & RBS oil water
separator, general olls

WEC : S3 WEC Qil water separator, general oils

Table 1C. Potential Sources for Centrol Control Area

POTENTIAL SOURCE AREA
REFERENCE FIGURE 2C

POTENTIAL SOURCE AREA & POTENTIAL
CONTAMINANT

CC: st Bf2 bund: DPHG/Paraxylene,

CC: 82 Nf 1 bund, Hydro treated or Raw C5s

CC: 83 Former Leaking Valve, (Discounted)

CC:54 Sou’ébem Oil-Water Separator, general oils,
Paraxylene

CC:85 Northern Qil-Water Separator, general oils

CC 86 Nf 48 tank, Light Reject Naphtha (C5, 6, olefins,

17% hexane, 2% benzene) & former benzene tank

3.6.2 Potential Pathways and Receptors

Potential receptors of contamination from the three operating areas which make up
the Olefins Manufacturing area, and potential contaminant migration pathways which
may link the potential contaminant source areas to these receptors are listed below:

1LMO089-10/2-01
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« On-site workers involved in excavation works in source areas (e.g. interceptors)
this scenario could be managed through appropriate site health and safety
procedures;

o Off-site workers down gradient of the plants involved in excavation could be
exposed to contaminants migrating north in shallow groundwater within the
permeable made ground, sand/gravel horizons within the drift deposits and
former land drains dating from the period when the land was used for agricultural
purposes. However, most of these land drains will no longer be operative due to
their age and the subsequent development of the site which will have damaged or
removed these features. Given the likely discontinuous nature of the shallow
groundwater deposits, this pathway is considered unlikely to be operating to a
significant extent;

» Surface watercourses to the east including The Mill Race and Mains Dyke.
However, drainage from the plants is unlikely to reach these receptors due to the
discontinuous nature of shallow groundwater flow and the fact that plant drainage
would intercept surface water flow before contaminants could reach these
receptors;

e The River Tees estuary. Contaminated water within permeable surrounds of the
plant drains and the main site drainage system and former land drains (potential
preferential pathways) could migrate into Dabholme Gut (discharges within the
drains are regulated through the EA-registered discharge consent). This pathway
is also considered unlikely to be operative due o the large distance that
contaminants would have to travel within the drainage syrrounds to reach
Dabholm Gut (1.5km). In addition, the drainage system includes sumps and
manholes which are likely to provide barriers to the permeable surrounds of the
plant and site drains as this permeable material does not extend to the surrounds
of the manholes and sumps which are fikely to be installed within natural clay;

e Deeper groundwater deposits are not considered to be at risk of impact from site
contaminants due to thick, low-permeability, non-aquifers which are present

haneath the site.

1LMO8S-1b/2-01 1
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4.0 Intrusive Investigation
4.1 Programme of Intrusive works
The investigation work was divided into the following work elements:

. Shallow soil sampling using percussion driven window-sampling
techniques at over 32 locations to depths of up 4m below ground level
(mbglh).

a Installation of 35mm diameter PVC groundwater monitoring wells into
eleven selected window sample bores.

. Near surface soil sampling from hand dug trial pits at two locations within
a tankage bund at WEC.

o Installation of 50mm diameter groundwater monitoring wells into 22 bores
constructed using a JCB mounted solid/hollow stem rotary auger drilling
rig to depths of up to 8 mbgl.

. Borehole logging and on-site PID headspace testing.
. Soil sampling for laboratory analysis.
. Monitoring well gauging.

. Groundwater sampling for laboratory analysis in March 2002 and
February 2003.

The site works were performed under the Huntsman work permit system. The
intrusive locations were cleared for underground services and structures by
Huntsman under the Huntsman excavation certificate system.

The drilling and monitoring well installation works were undertaken by a specialist
environmental drilling sub-contractor, Cape Site Services Limited, under the

supervision-of WD-Environmental Limited and ABB Eutech

Borehole logging, on-site soil testing and soil sampling was undertaken during the
period 4" December 2001 to 31% January 2002. Groundwater sampling was
undertaken during the period 25" March 2002 to 4™ April 2002 and 3" to 6" February
2003.

L M08g-1b/2-01 12
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4.2  Sampling Strategy

Borehole and well locations are presented on Figures 3A-3C and tabulated below.
The locations of each intrusive sampling point were selected to:

o Target potential historica! sources
. Target specific and general process areas
J Achieve overall geographic site coverage

. Provide coverage up & down groundwater gradient of main plant areas
» Sample groundwater wells at different times in order to present a baseline
from more than a single sampling event

It is noted that no groundwater monitoring wells were installed within earth bunds due
to the possibility of providing a vertical migration pathway and compromising the
integrity of the bund. No drilling at all took place in certain hazardous process areas

and in concrete bunds or within 1m of major underground services.

Sampling locations, reference numbers, drilling techniques and installations are
summarised below:

Olefins 6

Table 2A. Sampling locations, techniques and installations for Olefins 6 Area

WINDOW WELL ROTARY AUGER WELL
SAMPLING INSTALLATION DRILLING INSTALLATION
OL101 No OL201 50mm PVC
OL102 35mm OL202 50mm PVC

OL103 35mm 0OL203 35mm
L1104 35mm 01204 50mm PVC
OL105 No 0OL206 50mm PVC
OL108 No CoL2o7 50mm PVC
OL107 35mm OL208 50mm PVC
OL108 No OL210 50mm PVC
OL109 ~ No OL211 50mm PVC
OLt10 No L2t 50mm PVC
OL111 No OL213 50mm PVC
OL114 35mm 01214 50mm PVC
OL115 35mm OL215 50mm PVC
OLz217 50mm PVC

1LM089-1hb/2-01 13
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Wilton Ethylene Control

Table 2B. Sampling locations, techniques and installations for

Control Area

Wilton Ethylene

WINDOW WELL ROTARY AUGER WELL
SAMPLING INSTALLATION DRILLING INSTALLATION
WEC101 (Hand Dug) No WEC201 50mm PVC
WEC102 (Hand Dug) No WEC203 50mm PVC
WEC103 35mm WEC204 50mm PVC
WEC105A No WEC104 50mm PVC
WEC105B 35mm
WEC202 No

Central Control

Table 2C. Sampling locations, techniques and installations for Central Control Area

WINDOW WELL ROTARY AUGER WELL
SAMPLING INSTALLATION DRILLING INSTALLATION
CC101 No CC201 50mm PVC
CcC102 No CC202 50mm PVC
CC103 No CC2023 50mm PVC
CC104 No CC204 50mm PVC
CC108 35mm
C106 No
CC1o7 No
CC108 No
CC109 35mm
cC110 No
CC111 No

CC111A No
CcCt12 No
CC113 35mm
CC114 No

As previously mentioned, the areas that were identified by the Phase 1a assessment
as being potential contamination sources are detailed in Tables 1A — 1C. In order to
establish the rationale between the potential sources in Phase 1a and the sampling

strategy of Phase 1b/2, Tables 3A

their corresponding sampling locations.

ILM089-1b/2-01
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Table 3A. Sampling locations and corresponding source area / potential
contaminants for Olefins 6 Area

POTENTIAL SOURCE AREA

BH NO (S)

POTENTIAL SOURCE AREA
AND POTENTIAL
CONTAMINANTS

S1 OL101, OL205, OL206 Day Tanks Area: Caustic,
Petrinex, Fuel Oil, Naphtha
S2 OL105 Caustic oil water separator:
general oils, caustic soda
53 OL107, OL108, OL212 Olefins 6 oil water separator;
general hydrocarbons, red oll,
recovered oll, light oil.
S4 OL104, OL209 General hydrocarbons
S5 - F1705 catchpot: ‘flushing oil
86 0OL103, OL207, OL208 Fumace area: general
hydrocarbons
87 oL211 Storage tanks in west: GTU
Petrol Product, Gasoline,
Benzene, Topanol
S8 No access possible for safety J1702 / J17083: Lube oil
reasons
59 OL215 F1721: Gasoline
S10 OL109 Butadiene 3, N methy|
pyrrolidone
S11 OL108, OL210 Heat exchangers, naphtha,
Quench oll, localised oil staining
on ground
512 OL115 knock out drum, gasoline :
potential leakage
513 OL213 Plant link / vein lines, gasoline -
reported gasoline leaks south
east-of-controkroom
514 OLt1s Flare area, gasoline, potential
drainage of drum bottoms to
ground
515 OlL20t1 Equipment wash bay / oil water
interceptor
516 OL110, OL111, OLt12, OL216

OL217

s

B7 / Off-plots area, gasoline

OL214, OL202, 0OL203, OL204

Up-gradient and down gradient
coverage

ILMO089-1b/2-01
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Table 3B. Sampling locations and corresponding source area / potential
contaminants for Wilton ethylene Control Area

POTENTIAL SOURCE AREA

BH NO (S)

POTENTIAL SOURCE AREA
AND POTENTIAL
CONTAMINANTS

S1 WEC101, WEC102, WEC201, BF5 tank, Naphtha
WEC203
S2 WEC103, WEC105 Visible localised compressor oil
& RBS oil water separator,
general oils
S3 WEC104, WEC202

WEC Ol water separator,

general oils

WEC 204

Down gradient coverage

Table 3C. Sampling locations and corresponding source area / potential
contaminants for Central Control

POTENTIAL SOURCE AREA

BH NO (S)

POTENTIAL SOURCE AREA
AND POTENTIAL
CONTAMINANTS

Si CC10t, CC102, CC1o6, CC107, | Bf2 bund : gasoline/para Xylene,
CC108, CC110 Cbs

52 CC103 Nf 1 bund, Hydro treated Cbs

54 CC109 Southern Oil-Water Separator,
general oils

S5 CC203 Northern Oil-Water Separator,
generaloils

€ CCio4 NF 48 tank, Lig

1K, Light Heject Naphtha
(C5, C8, olefins, 17% hexane,
2% benzene) & former benzene

tank

CC202, CC204

Down gradient coverage
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Due to access restrictions, underground obstruction and underground services, it
was not possible to complete the boreholes at the following locations (all located in
Olefins 6):

. OL105 Concrete encountered at a depth of <1 mbg!
. OoL112 Underground Services
. OL113 Underground Services
. OL205 Underground Services
. 0OL209 Concrete encountered at a depth of <1 mbgl
. OL216 Concrete encountered at a depth of <1 mbg!

4.3 Field Methods Used During Intrusive Site Works
4.3.1 Borehole Drilling

The window-sampling rig comprised a hand-held hydraulic drive hammer unit
powered by a remote portable diesel unit (complete with Chelwyn valves & spark
arrestors) and operated by a two-man drilling crew. The rig advanced steel window
sample tubes of 60mm (reducing to 36mm diameter) and 1m to 1.2m in length to
depths of up to 4 mbgl. Removal of the sample tubes was achieved via a hydraulic
jacking unit (using the same power unit) to provide undisturbed soil profile cores.
Soils were then accessed through open sections along the length of each window
sampler tube.

The rotary auger rig comprised a drilling mast mounted on a JCB-type excavator.
The drill rig was diesel-hydraulic powered and fitted with a spark arrestor and
Chelwyn valve. The drill rig is capable of utilising hollow stem augers and solid
continuous augers. All the augers were 1.5m in length. The hollow stem augers had

a-nominal-outside diameter-of 400mm and a nominal internal diameter of 200mm
The solid stem augers had a nominal outside diameter of 100mm.

Where the ground surface was concrete, a corer was used to cut an access hole to
allow access for the drilling equipment. Power for the coring unit was provided by an
110V direct diesel generator fitted with spark arrestor and Chelwyn valves. '

Down-hole drilling tools were cleaned with a water washer between drilling locations.
The location of the wash down area was agreed with Huntsman operational staff.
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4.3.2 Soil Sampling and Field Testing

The soil profile at each location was logged in accordance with BS 5930;1999.'Code
of Practice for Site Investigations’. Soil samples were screened on-site for total
ionisable volatile organic compounds (VOCs) using a 10.2 eV photo-ionisation
detector (PID). Each location was photographed during the investigation and
selected images of the locations are presented in Appendix A.

During borehole construction, disturbed soil samples were selected for possible
subsequent laboratory analysis. The samples were placed in laboratory-supplied
containers at the sampling location. The types of sample container utilised varied
according to the type of analysis required, as shown below:

. 125 ml Glass Vial - Petrol Range Organics (PRO) & VOCs
° 500 ml Glass Amber Wide Mouthed Jar - Other Organic Analyses
. 250 mi Plastic Tubs - Metals

The selection of samples for possible subsequent laboratory analysis was made by
the environmental engineer at each location based on the requirements of the
sampling strategy, surrounding structures & processes, bore depth, lithological
sequence, visual inspection, olfactory evidence, PID readings and the need to
provide analytical results from different soil types across the site. Details of the sofl
sampling schedule are presented in Tables 4A-4C.

The samples were stored in cooler boxes and transported to the laboratory by
arranged courier under chain of custody documentation.

To provide flexibility in sample selection for actual analysis, samples were often
recovered from a number of depths and lithologies within a specific borehole. - Again,

sample selection was made on a location specific basis.
Borehole logs, including details of the PID screening, soil sampling for laboratory

analysis and water strikes, are presented in Appendix B. The monitoring well
completion details are summarised on the borehole logs.
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4.3.3 Monitoring Well Installation

On completion of the window sampling, selected window sample locations were
completed as 35mm diameter monitoring wells comprising PVC slotted well screen,
PVC plain standpipe, 1mm to 2mm filter sand, bentonite seals and steel monitoring
well covers.

The window bores to be completed as wells were selected on the basis of the
sampling strategy, surrounding structures & processes, location of adjacent wells &
boreholes, bore depth, lithological sequence, visual inspection, olfactory evidence,
PID readings and the need to provide well coverage across the site. A list of narrow
diameter monitoring wells is presented in Tables 2A-2C (section 4.2 above).

Window sample bores not completed as monitoring wells were backfilled and sealed
with bentonite and concrete as required.

On competition of rotary auger drilling, the bores were completed as 50mm
monitoring wells comprising PVC slotted well screen, PVC plain standpipe, 1mm to
2mm filter sand, bentonite seals and steel monitoring well covers. A list of standard
diameter monitoring wells (i.e. S0mmy) is presented in Tables 2A-2C (section 4.2
above).

All wells were designed on-site on a borehole specific basis according to sampling
strategy, lithologies, groundwater strikes, potential  contamination ancountered,
surrounding structures & processes, location of adjacent wells & boreholes and
investigation objectives.

The borehole logs, including details of water strikes and well installations, are
presented in Appendix'B;

4.4 Groundwater Monitoring and Sampling

All the installed monitoring wells were gauged relative to top of well casing (TOC)
and ground level using a water-product interface meter. The wells selected for
groundwater sampling are detailed in Tables 5A-5C.

Due to the lack of groundwater recharge into the wells selected for sampling, it was
not possible to “purge” the wells completely prior to sampling and only half to one
well volume of groundwater was typically removed prior to sampling. Disposable
bailers were used for purging and sampling. Prior to purging, the wells were gauged
using a product interface meter.
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Groundwater samples were placed in laboratory supplied containers and labelled
with a unique ID, date & location. The type of sample container utilised varied
according to the type of analysis required, as shown below:

. 125 ml Glass Vial - Petrol Range Organics (PRO) & VOCs
. 1000 mi Glass Amber Winchester Style Bottles - Other Analyses

The samples were stored in cooler boxes and transported to the laboratory by
laboratory arranged couriers under chain of custody documentation

4.5  Selection of Analytica! Determinants

The selection of analytical determinants for samples from particular boreholes was
guided by the findings from intrusive works and the Phase 1a Assessment (ref 1).
The soil and water analyses were submitted to Alcontrol of Chester. The rationale for
the sampling strategy is described in Section 4.3.2

Selected soil and groundwater samples were scheduled for the following
determinants:

. Benzene, toluene, ethyl-benzene and xylenes (BTEX) by GC/FID
. Petroleum Range Organics (PRO) by GC/FID

» Diesel Range Organics (DRO) by GC/FID

» Volatile organic compounds (VOC) by GC/MS

. Semi volatile organic compound (SVOC) by GC/MS

) Heavy metals suite (arsenic, cadmium, total chromium, copper, lead,
mercury, nickel, zinc, selenium) by ICP QOES

) Water soluble Boron by colorimetry

Details for the schedule of analyses for the soil and groundwater samples are given
below in Tables 4A — 4C and 5A-5C respectively.
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Table 4A — Olefins 6 Soil Analytical Suite

Sample Depth (m) DRO by PRO by | BTEX by SvVocC VOCinc IcP Boron
ldentity GC/FID GC/FID GC/FID inc TIC TIC by Heavy (H20
by MS MS Metals Sol)
QL101 DY 0.20 X X
0L101 D2 0.10-0.20 X
QL101 D3 3.25 X X
OL101 D5 3.20-3.50 X X X
QL102 D1 1.20 X
QL102 D4 1.80-1.90 X X
QL102 D5 1.70-1.90 X
QL103 D1 Q.05 X X
QL103 D3 0.00-0.10 X
QL103 D6 1.40-1.50 X X
QL104 D1 3.40-3.50 X X
QL104 D3 3.00-3.40 X
QL105 D1 0.40 X X
QL105 D2 0.30-0.40 X X X X
QL106 D1 1.40-1.50 X X X X
OL106 D2 1.60 X X
OL107 D1 1.70-1.80 X X
QL107 D3 1.80-1.90 X X X
QL108 D4 2.40 X X
QL108 D6 2.30-2.50 X X X
QL1098 D1 0.20 X
QL1002 D2 0.20-0.30 X
QL110 D2 Q15 X X
01110 B3 0.10-0.20
QL1111 D1 Q.55 X X
QL1111 D3 0.50-0.680
| OL114 D1 0.10-0.20 X X X
OL114 D2 2.50 S
QL1158 121 1.60 X A
QL115 D3 1.50-1.80 X X X
QL1158 D4 2.90 X
QL201 4.20-4.50 X A
QL202 D1 1.40-1.50 X
QL202 D2 1.40 X X
QL203 D1 50-1.60
QL203 D2 1.50 X X
QL.204 D2 5.40-5.70 X X X
QL2086 4.40-5.00 X X
01208 3.00-3.50 X X
QL210 03-04 X
QL214 D1 2.40-2.50 X
QL214 D2 2.90 X
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Table 4B — WEC Soil Analytical Suite

Sample | Depth | DRO by | PRO by | BTEXby | SVOC \Jele: ICP B

Identity (m) GC/FID | GC/FID | GC/FID | incTIC inc Heavy | (H20
byMS | TICby | Metals Sol)

MS

WEC 103 | 0.60- X

WEC 103 | 0.60 X X

WEC 104 | 0.10- X

WEC 104 | 0.30 X X

WEC 104 | 1.70- X X X

WEC104 | 4.50- ) X X X

WEC 105 | 2.10 X X

WEC201 | 5.00- X X X X

WEC203 | 4.50- X X X

WEC204 | 7.50- X X
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Table 4C — CC Soil Analytical Suite

Sample Depth | DRO by PRO BTEX | SVOCinc | VOCinc ICP B (H20
ldentity (m) GC/FID by by TIC by TIC by Heavy Sol)
GC/FI GC/FID Ms Ms Metals
D
CC101 D1 0.10- X X X X
CCi101 D2 0.40 X X
CC101 D4 0.80 X X
CC101.Ds6 1.70 X X
CC101 0.70- X X X X
CC102 b1 0.30 X X
CC103 D1 0.15 X X
CC103D3 0.10- X
CC105D1 2.80 X X
CC105D2 2.70- X
CC106 D1 0.45 X X
cCio6 D2 1.80 X X
CC1Q7 D1 0.30 X X
CC108 D1 1.40 X, X
CC 109 D2 1.60- X X X
CC109 D3 1.90 X X
CC109 D4 2.80- X X X
CC110 D1 Q.20 X X
CC111. D1 0.10 X X
CC111.D8 0.05- X
ccli2 1.10- X
CC112 1.10 X X
CC113 0.60-
CC113 Q.70 X X
CC201 2.30- X X X X X X X
CC201 3.50- X X X
e 00202 550 X X
CC203 0.00- X X X
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Table 5A. Olefins 6 Groundwater Analytical Suite

Sample DRO by PRO by BTEX by SVOCinc | VOCinc TIC Metais
ldentity GC/FID GC/FID GC/FID TIC by MS by MS
Date Mar Feb Mar Feb | Mar { Feb Mar 02 Mar 02 Mar 02
02 03 02 03 02 03
OL102 X X X X X X X i
OL104 X X X X X X X X
OL107 X X X X X X
OL114 X X X X X X X X
OL201 X X X X X X
OL204 X X X X X
6L206 X X X X
OL207 X X X X X X X X
0OL208 X X X
OoL211 X X X X X X
OL213 X X X X X X
OL214 X X X X X X
OL215 X X X X X X ]
OL217 X X X X X X
Table 5B. Wilton Ethylene Control Groundwater Analytical Suite
Sample DRO by PRO by BTEX by BVOCinc | VOCinc TIC Metals
ldentity GC/FID GC/FID GOIFID TIC by MS by MS
Date Mar Feb | Mar Feb Mar*r‘!feb Mar 02 Mar 02 Mar 02
02 03 02 03 o2 03
WEG1058B X PR X PR X PR X X X
WEC201 B X X K B - X
WEC203 X X X o X
WEC204 X X X X

PR = product sample analysed
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Table 5C. Central Control Groundwater Analytical Suite

Sample DRO by PRO by BTEX by SVOCinc | VOCinec TIC Metals
Identity GC/FID GC/FID GC/FID TIC by MS by MS

DATE Mar | Feb | Mar | Feb Mar | Feb Mar 02 Mar 02 Mar 02

02 03 02 03 02 03

CC104 X X X

CC105 X X X

CC109 X X X X X X X X X
CC113 X X X X X X

CCa01 X X X

CcC202 X X X X X X
CC203 X X X X X X X X
CC204 X X X X X X

4.6 QA/QC procedures

4.6.1 Field

Field methods and procedures used on site were based on accepted industry
standards (e.g. BS 5930, 10175, refs 3 and 4) and were detailed in the project
method statements (ref 5).

All soil and water samples were given a unique reference that included the site
reference, sampling location, date of sampling and name of sampler. Samples were
placed in cooler boxes with ice packs. Cooler boxes were transported fo the
laboratory by couriers under chain of custody documentation. Details of the chain of
custody sheets are presented in Appendix C.

4.6.2 Laboratory

The laboratory providing the analytical services was Alcontrol of Chester, who are
accredited by UKAS (United Kingdom Accreditation Service) for all methods used in
this investigation. UKAS provides a standard for accuracy, precision, reproducibility
and general competency based on approved methods and procedures.

As part of their standard QA/QC procedures, every fifth sample is run in duplicate by
the laboratory, but not reported to provide a check on the reliability of the analytical
results. The use of certified materials under the WRC (Water Research Council)
laboratory proficiency programme allows checking for bias within the testing for alt
methods. The results of the proficiency testing of Alcontrol for the period in which the
samples were analysed along with method summaries are detailed in Appendix C.
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5.0 Investigation Results
5.1 Intrusive Investigation
5.1.1 Ground Conditions

The lithologies encountered in each of the areas are summarised in Tables 6A to 6C
and presented on the borehole logs in Appendix B.

Table 6A - Summary of Lithologies Encountered in Olefins 6

LITHOLOGICAL DESCRIPTION DEPTH TO THICKNESS

UNITS BASE MIN TO MAX
MBGL

Made Ground Sometimes absent. When present it Om to 1.8m Om to 1.8m

is mainly associated with structures.
Composition variable from clayey
gravel to gravelly clay. Where made
ground is thicker, it often contains

perched groundwater (e.g.

interceptors)
Clay Drift Predominately stiff red-brown io >6m > 5.5m
Deposits brown sandy gravelly clay (Boulder

Clay). Sandy clays up to 0.8m thick
present in some bores. Rare minor
groundwater seepages associated
with sandy partings

Sand Drift A laterally extensive water bearing | 2.7m1to>5b.7/m 0.2mto >
Deposits strata found in most boreholes across 1.8m
QOlefins 6 typically comprising a silty
fine to medium sand lens within the
boulder clay sequence

Lias. Groun Not encountered ; Not Proven Not Proven
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Table 6B - Summary of Lithologies Encountered in Wilton Ethylene Contro!

LITHOLOGICAL
UNITS

DESCRIPTION

DEPTH TO BASE
MBGL

THICKNESS
MIN TO MAX

Made Ground

Often absent. When present it is
associated with structures, especially
around the interceptors.
Composition variable from clayey
gravel to gravelly clay. Where made
ground is thicker, it often contains
perched groundwater

Omto 2.2m

Omto2.2m

Drift deposits

Predominately stiff red-brown to
brown sandy gravelly clay (Boulder
Clay). Sandy clay up to 1.3m thick
present at depth (c.5m) in WEC-201
& WEC-203 Rare minor groundwater
seepages associated with sandy
partings

>7.8m

>7m

Lias Group

Not encountered

Not Proven

Not Proven

Table 6C - Summary of Lithologies Encountered in Central Contro!

LITHOLOGICAL
UNITS

DESCRIPTION

DEPTHTO
BASE

MBGL

THICKNESS
MIN TO MAX

Made Ground

Often absent.  When present it is
associated with structures, especially
around the interceptors. Composition
variable from clayey gravel to gravelly
clay. Where made ground is thicker, it
often contains perched groundwater

{e:grinterceptors)

Omto 2.7m

Omto 2.7m

Drift deposits

Predominately  stiff  red-brown 1o
brown sandy gravelly clay (Boulder
Clay}. Sandy clays up to 0.8m thick
present in some bores. Rare minor
groundwater seepages associated
with sandy parlings

3.310>565m

2.4 10 > 5.5m

Lias Group

Possibly strong grey Mudstone

Proved in
CC202 &
cCcro4

Not Proved
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5.2 Field Evidence of Contamination

Qualitative evidence of hydrocarbon related soil and groundwater contamination
(based on headspace screening and soil condition) is summarised in Table 7 below.
The results of the headspace tests in ppm by volume (ppm(v)) are presented on the
borehole logs in Appendix B.

With the exception of oil product identified in WEC105B in February 2003 and minor
contamination in OL103 (oily sheens up to 0.3m), no gross hydrocarbon impact was
encountered in the boreholes constructed in Olefins 6 and WEC. Field evidence of
contamination was observed in the boreholes constructed in Central Control in made
ground and clay deposits in the following areas: '

® Main interceptor in the southwest corner of Ceniral Control (CC105,
CC109, CC113 & CC201)

° Interceptor adjacent to the northern boundary of Central Control (CC203)
. In the parts of the main tankage bund (CC101 and CC 111)

Table 7 — Field Evidence of Contamination in Qlefins 6 and Central Contro!

DEPTH QUALITATIVE NOTES
BOREHOLE DESCRIPTION
(MBGL) ASSESSMENT MAX. PID PPM (V)*
OL-103 0.0-05 | Made Ground & Oily Sheens 46 ppm (v)
Clay
CC-101 0.0-0.8 | Made Ground & | Sheens & strong 81 ppm (v)
Organic Clay petrol odours
CC-105 15-25 Made Ground Sheens & very 489 ppm (v)
strong petrol
odours
CC-109 5.2 Made Ground Olly product & 380 pom (v)
strong solvent
odours
CC-11t 0.0-.25 Made Ground Petrol odours 66 ppm (v)
CC-113 0.4-1.0 | Sandy Gravelly Impacted by 955 ppm (v)
Clay hydrocarbons
CC-201 2.0-35 | Sandy Gravelly Very strong 2,500 ppm (v)
Clay hydrocarbon &
solvent odours
CC-203 0~15 Made ground Shatlow Unable to measure
and slightly groundwater due to natural soils
gravely sandy impacted by oily being impacted by
clay hydrocarbonsg perched
contaminated waters
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5.3 Groundwater Monitoring

The results from the groundwater gauging of the monitoring wells are presented in
Table 8A - 8B.

Groundwater in Central Control and WEC was mainly related to made ground and
sandier horizons within the boulder clay sequence. The groundwater flow direction in
these areas is likely to be locally influenced by site drainage systems. The effect of
potential leaks (e.g. fire water ring mains and process waters) on groundwater levels
and water balance is also likely to be locally significant.

Groundwater at Olefins 6 was present within a laterally persistent sand lens
encountered at depths of between 2 mbgl and 6 mbgl. The monitoring data suggest
that the groundwater is confined or semi-confined. Perched groundwaters were also
encountered within made ground deposits. The groundwater flow direction is likely to
be locally influenced by site drainage systems. The effect of leaks on groundwater
levels and water balance is also likely to be significant.
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Table 8A — Summary of Groundwater Monitoring Field Results (March 2002)

WELL WELL DIAMETER | WELL DEPTH | DEPTH TO WATER COMMENTS
(MBGL)
CC105 35mm 2.9m 1.390 Oily sheens
CC109 35mm 2.9m 1.070 Slight sheens
CC113 35mm 2m 0.620 Qily sheens
CC201 50mm PVC 3.5m 1.035 Slight solvent odours
CC202 50mm PVC 5.5m 0.520 -
CC203 50mm PVC 1.5m 0.420 Oily sheens
CC204 50mm PVC 2.5m 0.830 -
WEC103 35mm 2.3 0.910 -
WEC104 50mm PVC 1.275 -
WEC1058 35mm 1.430 -
WEC201 50mm PVC 6.2 0.410 -
WEC203 50mm PVC 6 0.820 -
WEC204 50mm PVC 3.5 1.560 -
OL102 35mm 2.8 1.225 -
OL103 35mm 1.2 0.120 -
0OL104 35mm 4 1.380 -
oL107 35mm 3 0.970 -
OL114 35mm 3.5 1.390 -
OL115 35mm 3 0.305 -
OoL201 50mm PVC 5 2.376 -
OL202 50mm PVC 4.5 2520 -
OL203 35mm 2.2 1.728 -
0OL204 50mm PVC 5.9 2.030 -
0OL206 50mm PVC 1.255 -
OL207 50mm FVC 3 1.815
0oL208 50mm PVC 4.5 1.425 -
OL210 50mm PVC 4.5 1.270 -
oLz 50mm PVC 3.5 1.160 -
OoLz12 50mm PVC 4.8 No Access
OL213 50mm PVC 5 2.020 -
OL214 50mm PVC 4.5 0.930 -
OL215 50mm PVC 3.6 1.610 -
oL217 50mm PVC 4.5 3.125 -
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Table 8B — Summary of Groundwater Monitoring Field Results (February 2003)

WELL WELL DIAMETER | WELL DEPTH | DEPTH TO WATER COMMENTS
(M) (MBGL)

CC105 35mm 2.9 1.34 -

CC109 35mm 2.9 1.07 -

CC113 35mm 2 0.38 -

CC201 50mm PVC 3.5 0.97 -

CC202 50mm PVC 55 0.27 -

CC203 50mm PVC 1.5 0.37 -

CC204 50mm PVC 2.5 0.86 -
WEC103 35mm 2.3 0.90 -
WEC104 50mm PVC 6 1.24 -

0.16m thickness of
WEC105B 35mm 4 (1.48 — 1.64) product measured
WEC201 50mm PVC 6.2 0.34 -
WEC203 50mm PVC 6 0.69 -
WEC204 50mm PVC 3.5 1.36 -

OL102 35mm 2.8 1.1 -

0OL103 35mm 1.2 0.04 -

OoL104 35mm 0.96 -

OL107 35mm 3 1.09 -

OoL114 35mm 3.5 1.25 -

OL115 35mm 3 0.27 -

OL201 50mm PVC 2.3 -

OL202 50mm PVC 5 2.37 -

0OL203 35mm 1.51 ~

OL204 50mm PVC 5.9 1.84 =

OL208 50mm PVC 6 1.24

OL207 50mm PVC 1.6 -

0OL208 50mm PVC 4.5 1.34 -

Gravel had to be
cleared prior to
oL210 50mm PVC 4.5 1.27 sampling

OL211 50mm PVC 3.5 1.0 -

OL212 50mm PVC 4.8 - No Access

0L213 50mm PVC 5 1.86

OL214 50mm PVC 45 0 Flooded

OL215 50mm PVC 3.6 1.1 -

OL217 50mm PVC 4.5 312 -
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5.4 Laboratory Analyses

The results from the soil analyses are summarised below, presented in full in
Appendix D (Tables D1-D12) and illustrated in schematic form as Figures 5A to 5C.

Soils Summary

VOC and SVOC

The total VOC and SVOC (Semi-volatile organic compounds) concentrations
detected in the samples were generally <1 mag/kg.

PRO & DRO

The highest (>100 mg/kg) concentrations of PRO (Cs-Cy2) and DRO (>Cs-Cys) were
detected in soil samples in the following areas:

Olefins 6
» In made ground at OL103 with a maximum PRQO concentration of

101 mg/kg and a maximum DRO concentration of 1,117 mg/kg. Total
BTEX (Benzene, toluene, ethyl benzene and xylene) concentration was

<1 mg/kg.

® All the remaining samples vyielded PRO concentrations of <15 ma/kg

s In made ground at OL101 with a maximum DRO concentration of
926 mg/kg.

o In made ground at OL114 with a maximum DRO concentration of
180 mg/kg.

s The remaining DRO concentrations were between 5 mga/kg-and-91t-mg/kg.

WEC

o All the samples yielded PRO concentrations <3 ma/kg

@ All the samples yielded DRO concentrations <70 mag/kg
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Central Control

. In made ground and clay deposits around the main interceptor in the
southwest corner of Central Control (CC105, CC109, CC113 & CC201),
with concentrations of up to 2,831 mg/kg PRO and up to 2,938 mg/kg
DRO. Total BTEX concentration was up to 1,612 mg/kg (98% xylenes).

. In made ground adjacent to the interceptor next to the northern boundary
of Central Control (CC203), with concentrations of up to 4,569 mg/kg
DRO. Total BTEX concentration was <1 mg/kg.

® In made ground in the eastern part of the main tankage bund (CC101 &
CC103) with concentrations of up to 583 mg/kg PRO and up to 180 mg/kg
DRO. Total BTEX concentration was up to 32 mg/kg (63% xylenes).

Groundwaters Summary

The majority of the groundwater samples from Central Control and WEC were
recovered from perched waters in made ground. The majority of the water samples
from Olefins 6 were recovered from the laterally persistent sand lens within the
boulder clay sequence.

Of all the laboratory testing, the PRO and DRO analyses are considered to have
yielded the most significant results and these are discussed further below.

The total SVOC concentrations detected in the samples were generally <1mg/l, with
the exception of 2 mg/l of fluorene detected in perched groundwater in CC203

located adjacent to the northern interceptor.

PRO & DRO (March 2002)

P -

ighest (>1 mg/l) concenirations of PRO (Cs-Cyz) and DRO (>Cs-Cgs) were
detected in groundwater samples in the following areas:

Dlefins &

a In groundwater in the sand lens at OL104 with a concentration of
0.356 mg/t PRO and 0.016 mg/l DRO (identified as a discrete Cys Peak).
Total BTEX <0.01 mg/l.

" All the remaining samples yielded PRO concentrations <0.01 mg/l
o All the remaining samples vielded DRO concentrations <0.015 mg/i
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WEC

» In perched groundwater associated with made ground adjacent to an
interceptor in the RBS area (WEC105), with concentrations of <0.1 mg/l
PRO and 8.5 mg/l DRO (identified as a discrete Cys Peak). Total BTEX
<0.01 mg/l.

o All the remaining samples vielded PRO concentrations <0.01 mg/|

Central Control

. In perched groundwater associated with made ground and clay deposits
around the main interceptor in the southwest corner of Central Control
(CC105, CC109, CC113 & CC201), with concentrations of up to 387 mg/!
PRO and up to 123 mg/l DRO. Total BTEX up to 42 mg/l.

o In perched groundwater associated with made ground adjacent to the
interceptor next to the northern boundary of Central Control (CC208), with
concentrations of 17.8 mg/l PRO and 3.6 mg/l DRO. Total BTEX
<0.01 mg/l.

® Wells were not installed in made ground in the eastern part of the main
tankage bund where DRO/PRO soil impact was identified in CC101 &
CC103. Dissolved phase PRO & DRO are expected to be present in this
area.

. All the remaining samples vyielded DRO concentrations <0.1 mag/l.

PRO & DRO (February 2003)

The highest concentrations of PRO (Cs-Cyz) and DRO (>Cy-Cys) were detected in
groundwater samples in the following areas:

Dlefins 6

® OL114 (hot fractionation) with a concentration of 0.19 mg/l total volatiles
(PRO), OL204 (north east of site), 0.11 mg/l, OL213 (east of site) 0.06
mg/l and OL102 (Dilution and VLP steam area), 0.05 mg/l;

® All the remaining samples yielded PRO concentrations <0.01 mg/l;
. OL214 (Gasoline Treatment Unit) with a concentration of 4.3 mg/l DRO;

® All the remaining samples yielded DRO concentrations in the range 0.01 —
0.06 mg/l.
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WEC

J 0.16m of product was measured in monitoring well WEC105B, located
adjacent to the interceptor in the RBS area.

o no other samples were collected in this area during this sampling round.

Central Control

® In perched groundwater associated with made ground and clay deposits
around the main interceptor in the southwest corner of Central Control
(CC105, CC109, CC113 & CC201), concentrations of up to 25 mg/l PRO
and up to 4.6 mg/l DRO. Total BTEX up to 1.7 mg/l.

Comparison of March 2002 and February 2003 Results

It is proposed that both sets of results make up the overall baseline conditions for the
site (see section 6). Inspection of the two sets of results allows the following
observations to be made;

» In OL6, nearly all water PRO / DRO results were <0.04 in March 2002. The
results of February 2003 are slightly higher but generally do not exceed a
concentration of 0.19 mg/l. The exception is OL 214, where the sample
collected contained a DRO concentration of 4.3 mg/l;

» In WEC in February 2003, only one sample was collected from WEC105RB,
this was a product sample (rather than a groundwater sample) as 0.16m of
product was measured in this monitoring well. No product was detected in
this well in March 2002 (see also free product discussion below);

» Concentrations detected in samples collected from monitoring wells within the
Central Control area in February 2003 are generally one to two orders of

i
magnitude lower than those detected in March 2002.
Free Phase Product

Free product can occur if a contaminant is present at a fraction (sometimes as low as
1%) of its solubility in water. Depending on the volume of product present and the
geological strata, the product can occur as a mobile phase (discrete layers in which
the product can overcome capillary forces and potentiaily move into a monitoring well
it the screen is positioned correctly) or as an immobile phase {(sorbed to formation
material or as isolated lenses of product in either the saturated or unsaturated zone).
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The pres‘ence of sheens or even small amounts of free product (i.e. not in a
measurable layer) is an indication that a component of the hydrocarbon mixture has
a low solubility which has been exceeded. This effect is possible for hydrocarbon
mixtures above relatively low concentrations (e.g. <1 mg/l) due to the following:

e Some components of the hydrocarbon mixtures present on-site have very low
solubility (e.g. n-decane <0.1mg/l, dodecane, <0.005 mg/l);

» Where a mixture of compounds is present, the solubility of each compound
within the mixture reduces in accordance with Raoult’'s Law.

During the IPPC investigation, where a discrete layer of product was measured in a
monitoring well, no water sample was collected, however, in cases were indications
of product were observed during well installation, water samples were collected and

analysed.

If immobile or residual free product is present in the vicinity of a monitoring well,
significant variability may be seen in the analytical results for groundwater samples
due to the nature of sampling a shallow groundwater monitoring well which has
small, isolated pools of free product present local to the monitoring well. Hence, for a
sensible baseline in such instances, it is proposed that analytical results are treated
with caution and that a note is made of the small quantities of hydrocarbon product
that are present but not to an extent that a discrete layer of product can be measured
in monitoring wells. In such cases, the following comment is applied: “hydrocarbon
product present, thickness in monitoring well <0.01m” (see also Section 8.2).

During the March 2002 monitoring round and the well installation exercise, no
discrete product layers were measured. However, evidence of free product-was

observed.in-the form-of visible oily-product / oily sheens and strong odours within the

soil and groundwater samples at well locations listed in Section 5.2 above (Table 7).

Groundwater monitoring wells were also checked for the presence of free phase
(hydrocarbon) product during the February 2003 monitoring round. In this case, well
WEC105B in the RBS area contained a product thickness of 0.16m. The source of
this product is thought to be historical leakage from the adjacent oil-water separator.
Migration into the well must have taken place between March 2002 and February
2003 ~ the mechanism for this is unclear.
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6.0 Conclusions
6.1 Discussion of Findings

The main objective of the report was to determine the current baseline conditions
prior to issue of an IPPC permit.

6.1.1 Shallow Geology
Olefins 6

The shallow geology within the Olefins 6 area typically comprises made ground to
depths of up to 1.8m with underlying clay drift deposits to depths greater than 6m and
of thickness greater than 5.5m. Olefins 6 area also includes a laterally continuous
water bearing sand drift deposit at depths from 2.7m to 5.7m and thickness ranging
between 0.2m and 1.8m.

Wilton Ethylene Control

This area contains made ground, typically associated with structures (e.g.
interceptors), but is also absent in places. The shallow geology predominantly
comprises gravelly boulder clay although some sandy clay was found in boreholes
WEC-201 and WEC-203 at a depth of approximately 0.5m and up to a thickness of
1.3m.

Centra!l Contro!

Made ground is often absent. Where present, it is usually associated with the

interceptors. Beneath the made ground, the shallow geology is predominantly_stiff

anady gravetly boulder clay at depths of between 2.3 and >5.5m and of thickness 2.4
to >5.5m. Sandy clays of Up to 0.8m thick were present in some boreholes. At
depths of 3-5m, the investigation encountered stiff grey clay which is likely to be the

n
upper layer of mudstone bedrock (Lias age).
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6.1.2 Shallow Hydrogeology

In general the groundwater inflow to monitoring wells installed for sampling purposes
was limited as indicated by the difficulties in purging the monitoring wells prior to
sampling (section 4.4). Groundwater was found in all monitoring wells at depths of
between 0.1m and 3m. Contamination of the groundwater with hydrocarbon
substances was only evident in the field (PID, visible and odour) in the Central
Control area.

Groundwater within the Olefins 6 area was present within a laterally persistent sand
lens whilst in Central Control and Wilton Ethylene Control areas it was mainly related
to made ground and within sandier laterally discontinuous horizons within the boulder
clay sequence.

6.1.2 Extent of Investigation

In total, approximately 60 intrusive sampling locations were investigated across the
three areas. Boreholes and monitoring well installations were situated in areas where
chemicals are used, for example, process areas, chemical storage compounds,
effluent interceptors etc. Selection of these areas was based on an assessment of
potential contaminant source areas as defined in the initial Phase 1a Assessment.
Selected boreholes were also installed outside of chemical operating/storage areas,
but within the plant boundary, in order to provide a background level of
soil/groundwater conditions and to provide a comparison of conditions up and down
hydraulic gradient of potential contaminant source areas.

6.1.4 Summary of Analytes

Samples obtained from soils and groundwater samples were analysed for a range of

notential contaminants

based on the chemical substances used and/or stored in the
respective plant areas. These included:

» Volatile organic compounds (VOC), including, benzene, toluene, ethyl benzene,
xylene isomers, trimethylbenzene isomers, styrene, butyl benzene, naphthalene,
C4-Cs aliphatic hydrocarbon fractions and Cy—~Cy, aromatic isomers.

e Semi volatile organic compounds (8VOC), including, naphthalene, phenanthrene,
flouranthrene, pyrene, 2-methylnaphthalene, Di-n-butyiphthalate,
Bis(2ethylhexyl)- phthalate

» Diesel and Petrol range hydrocarbons;

e Metals, including, arsenic, cadmium, chromium, copper, mercury, nickel, lead,
selenium and zinc.
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6.2 Baseline Conditions Statement

Analysis of soil samples for specific substances from the VOC and SVOC target
range of compounds generally resulted in highest detected concentrations of 1mag/kg
for a single substance. In many cases analysis for single substances was below the
level of detection of the analysis methods used.

Similarly, heavy metal concentrations were detected at levels considered consistent
with typical made ground and natural drift deposits with the exception of selected
chromium and arsenic concentrations in soil samples (the made ground / former
foundry slag waste deposits) of Olefins 6 and Central Control. Baseline values for
metals are not discussed as heavy metal-containing chemicals are not used for site
processes.

The soil baseline condition is therefore proposed on the basis of diesel range
organics (DRO), petrol range organics (PRO) and benzene, toluene, ethyl benzene
and xylenes range organics (BTEX) as these are the key chemical groups used
within past and present manufacturing processes at the site.

Groundwater samples from the Olefins 6 area were typically obtained from the
laterally persistent sand lens within the boulder clay sequence. Groundwater samples
from Wilton Ethylene Control and Central Control were typically obtained from
perched groundwater samples within the made ground. Groundwater and free
product monitoring took place in March 2002 and February 2003 thus the
groundwater/product baseline is based on two sets of data.

The statement of baseline conditions is expressed in three parts:

s Concentration ranges summarised in the tables below;

Concentrations detecied in samples collected from the locations plotted on
plan as Figures 5A-5C;
e Full analytical results, Appendix D, Tables D1 — D12.

kil
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Concentration Ranges detected in samples collected from the OL 6 area:

Table No. Analyte: Concentration Range (mg/kg or mg/l) Comments
D1 VOCs, Soils <0.001 Limited analysis few target
compounds used on site
D2 VOCs, Groundwater Target compounds <0.001, Tentatively
ldentified Compounds (TICs) 0.14 — 0.23
D3 VOC TargetList | .
D4 SVOCs, Soils Target compounds <0.001 — 0.5
TICs 2.6 ~ 142
D5 SVOCs, Groundwater _<0.001
D6 SVOC Target List ; N
D9 DRO, Soils 5-1,117 Despite the fact that oily
D10 DRO, Groundwater <0.01~-43 sheens were noted at very
D11 PRO, Soils <0.01 < 101 shallow depths when OL103
D12 PRO, Groundwater <0.01 ~0.36 was installed, water resulis
do not indicate the presence
of free product

Concentration Ranges detected in samples collected from Wilton Ethylene Control;

Table

Analyte:

Concentration Range (mg/kg or ma/l) Comments
No.
D1 VOCs, Soils <0.001 -~ 0.036 Limited analysis due to lack of
target compounds used on site
D2 VOCs, Groundwater Target compounds <0.001 — 0.006 Limited analysis due to lack of
- TiCs 0.08 ~2.98 larget compounds used on site
BK VOQ Target List N
b4 SYOLCe-Soils rarget compounds «<0.001 - 0.2 Limited analysis due to lack of
TICs 0.8~ 10.8 target compounds used on site
‘D5 SVOCs, Groundwater Target compounds <0.001 Limited analysis due to lack of
target compounds used on site
D6 SVOC Target List
D9 DRO, Soils 0.16 m of product was
D10 DRO, Groundwater <0.01-85 detected in monitoring well
D11 PRO, Soils <0.01-28 WEC 105B, this should be
D12 PRO, Groundwater <0.01 treated as the bassling

condition at this location

ILM0D89-1b/2-01

40



Olefins Manufacturing Area
Huntsman Petrochemicals Lid
Phase 1b/2 Initial Site Report

Concentration Ranges detected in samples collected from Central Control:

Table Analyte: Concentration Range (mg/kg or mg/l) Comments
No.
D1 VOCs, Soils <0.001 - 52 Limited analysis due to lack of

target compounds used on site

D2 VOCs, Groundwater

D3 VOC Target List
D4 SVOCs, Soils

Target compounds <0.001 — 7.1
TICs 0.025 — 64.1

Target compounds <0.001 — 0.47
TiCs 0.09 - 178

D5 SVOCs, Groundwater

D6 SVOC Target List

D9 DRO, Soils

Target compounds <0.02
TiCs 0.001 - 5.22

D10 DRO, Groundwater

<0.01 -124

D11 PRO, Soils

<0.01 - 2,832

D12 PRO, Groundwater

<0.01-387

* In select locations, the
maximum concentration
detected was probably
influenced by the presence of
entrained free phase product
{thickness in monitoring well not
measurable). Hence,
monitoring results from these
locations are likely to be
variable and a baseline
comment is applied:
“hydrocarbon product present,
thickness in monitoring well

<0.01m”

rinthe case of wells CC105,.CC109,.CC113.and-CC201-in-the-ar f-the southern-ollawat

inceptor-and-possibly

203 in the area of the northern oil-water interceptor, it is proposed that the laboratory analysis be treated with caution

and an addition baseline is noted in words as in the table above.

6.3 Limitations of Baseline Conditions Statement

In some of the chemical process and storage areas that could not be sampled during

this investigation (e.q. adiacent to hazardous process equipment, where difficulties
arose in drilling boreholes due underlying ground conditions or the presence of
underground services) chemicals could be present in the ground at concentrations
close to the maximum values listed above or possibly higher than these values.

1LM089-1b/2-01
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Similarly, chemicals may be present at concentrations higher than the maximum
values listed above in contaminant source areas not identified by the Phase 1a
assessment and therefore not sampled by this investigation. However, the IPPC site
report assessment process has been designed to identify key potential contaminant
source areas as well as giving a representative view of soil and groundwater quality.

6.4 Updated Conceptual Site Model

The number of contaminant source areas identified during this investigation has
reduced relative to the corresponding number of such areas identified during the
Phase 1a assessment. On the basis of the potential contaminant source areas
identified by the Phase 1a assessment and inspection of the results of the Phase
1b/2 investigation, an updated list of contaminant source areas is presented below:

Olefins 6:

No significant contaminant source areas identified on the basis of the Phase 1b/2
investigation. Further potential source areas could be present under hazardous
processing areas which are likely to remain inaccessible while the plants are
operating.

WEC:

One contaminant source area (S2) from the Phase 1a was identified after a thickness
of 0.16m of free product was detected in monitoring well 105B in February 2003.

CC:

On the basis of the results of the Phase 1h/2 investigation, three contaminant source

ern’ oil water separator (S4), the ‘northern’ oil water
separator (S5) and the Bf2 tank bund (S1).

9 § H i b
areas wers identified the
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Potential Contaminant Migration Pathways and Receptors

Potential contaminant migration pathways and receptors identified as part of Phase
1a have been modified following assessment of the results of Phase 1b/2. Although
no source-pathway-receptor relationships are considered likely to result in significant

harm to human health or the environment under normal site operating conditions, a
number of such relationships are considered to remain plausible in linking potential
source areas to receptors as follows:

@

On-site workers involved in excavation works in source areas (e.g.
interceptors) ~ this scenario should be managed through appropriate site
health and safety procedures:

Off-site workers down gradient of selected Olefins areas involved in
excavation could be exposed to contaminants migrating north in shallow
groundwater within the permeable made ground, sand/gravel horizons within
the drift deposits and former land drains dating from the period when the land
was used for agricultural purposes. However, these land drains are unlikely
to remain operative as contaminant migration pathways due to their age and
the subsequent development of the site which is likely to have damaged or
removed these features. Moreover, given the likely discontinuous nature of
the shallow groundwater deposits, this pathway is considered unlikely to be
operating to a significant extent;

The River Tees estuary. Contaminated water within permeable surrounds of
the plant drains and the main site drainage system and former land drains
(potential  preferential pathways) could migrate into Dabholme Gut
(discharges within the drains are regulated through the EA-registered

discharge consent). This pathway is also considered unlikely to be operative

due to the large distance that contaminants would have to travel within the
drainage surrounds to reach Dabholme Gut (1.5kmy). In addition, the drainage
system includes sumps and manholes which are likely to provide barriers to
the permeable surrounds of the plant and site drains. The permeable
material in the surrounds of these services is not likely to extend to the
surrounds of the manholes and sumps which are likely to be installed within
natural clay. One possible way in which contaminants could migrate to the
river would be if the drains integrity were breached and contaminants in the
surrounds of the drains migrated into the drainage system. It is anticipated
that routine drainage monitoring would identify such a scenario and use of the
drainage containment procedures (e.0. buffer tanks, diversions) could be
implemented to reduce the potential impact of this scenario, should it present
an issue in the future.
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7.0 Main Limitations and Constraints

Any intrusive ground investigation is a limited sampling of the site to the locations
that have been chosen and it is possible that an area of contamination remains
undetected and has not been sampled. However, this investigation has been
designed to include potential sources of contamination that were identified during the
Phase 1a assessment (ref 1) and other general plant areas in order to give as
accurate representation of baseline site conditions as possible.

Analyses have only been carried out for the determinants selected. The design of
the schedule of analyses was based on the Phase 1a assessment (ref 1), as well as
taking into account field observations made during the intrusive work.

It was not possible to position exploratory holes to target all of the identified potential
source areas, mainly due to physical and operational constraints relating to access
and underground services. This means that assessment of ground conditions under
some of the active plant areas has been restricted due to the unavoidable constraints
of investigating an operational site. In these areas it is possible that baseline
conditions are higher than those presented in this report.
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Ware Consulting Limited
53 Longfield Road

T
Site

Number

Tring Hunstman Olefins 6 ;
Hertfordshire, HP23 4DF OL104
1
~«cavation Method Dimensions { ( i
l 9§, 1 oom Ground Level (mQD}| Client - }i,Ob .
-in Window Sampler 50mm to 3.00m vunisman Petrochemicals umber
40mmto ' ABB
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R 31/01/02
oLs ABB Eutech Limited i
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- 0.08 —}to coarse gravel. s
’ P
L Soft to firm dark grey mottled black sandy CLAY.
'T—— (UNDIFFERENTIATED DRIFT).
r (0.55)
1 T becoming light grey from 0.5m
I 0.60
[ Stiff to very stiff brown slightly sandy slightly
L gravelly CLAY with occassional pocket of firm grey
— sandy clay. Gravel is fine angular to subrounded
r sandstone and shale. (BOULDER CLAY).
ol N
1 [
= (1.00)
“. N
1 o
- 1.60 | Stff brown slightly sandy stightly gravelly CLAY.
L Gravel is fine angular to subrounded sandstone and
L shale. (BOULDER CLAY).
= (0.40)
1 [ 2,00 | Firm to stiff brown CLAY. (UNDIFFERENTIATED
— DRIFT).
. {0.90)
Water strike(1) at 2.90m. — 2.90
[ Possibly medium dense brown slightly silty fine to
1 L medium SAND. (UNDIFFERENTIATED DRIFT).
-3.60 D1 - .. silty between 3.4m and 3.5m
-3.50 Dz (1.10)
50 D3 o
-
1 O 400
- Complate at 4.00m
Remarks . -
Teld recoras ov “0.2 eV PID in opmovy [ (ag;?gi; | rggged
Locauon cleared for services ov Humsman ' ;
“50mm Sauare Steet Momonng Wet Cover
25 S
Figura No.




Ware Consulling Limited | site
WC g ?3' Longfield Road unsiman Oefins & Number
ring unstman Olefins
Hertfordshire, HP23 4DF OL105
_«cavation Method Dimensions Ground Level (mOD}| Client Job
‘ T re-in Window Sampler 80mm to 0.60m Huntsman Petrochemicals Nur;;‘_
Location Dates Engineer Sheet
300102 ’
oLs ABR Eutech Uimited 1
Depth ) Water Level Depth o ’ 3
(m) Sampie / Tests Depth Field Records (meOD) rﬁ Description Legend g
(m} (Thickness) =2
- CONCRETE.
. (0.15)
C 0.15 .
Water strike(1) at 0.20m. n MADE GROUND. Loose brown slightly clayey sandy anguiar
’[_— fine o coarse gravel
0.30-0.40 2 {0.35)
0.40-0.40 o} 8 -
I 0.50 | CONCRETE.
~ 0.60
- Complete at 0.60m )
‘ "
|
i ]
i — H
i L :
Remarks ) ¢ Scale Logged
Fietd recoras by “0.2 2V PiD in nomivi {approx} | By
Location clearga for serices Dy Humsman
Sackfilled wath concrate. :
25 D
Figure No.

ABB.0LI05




WCL

.cavation Method

T -in Window Sampler }
i

Location
OoLs

!

Ware Consulting Limited Site
33 Longfield Road

fring

Hertfordshfre, HP23 4DF

Dimensions

80mm to 1.00m
80mm to 1.50m

Hunstman Olefins 8

Ground Leve! (mQD}| Client

Huntsman Petrochemicals

Dates

10/12/01

Engineer
ABB Eutecn Limited

Number

OL106

Job
Number

ABB

Sheet
11

150mm Sguare Sleei tMonitoring Weil Cover
Location clearsa ior services oy Huntisman

Backiillea with pentonne

Depth Water
(m) Sample / Tests Depth Field Records (‘Fnec\)leol) Dﬁﬁ)th Description
| m) [(Thickness)| :
i [
F‘ MADE GROUND. Loose grey sandy fine o coarse angular to
F subangular gravel.
. Ir:: (0.60) S
Medium from MG(1) at © 5
0.40-0.50 | DA 0.30m. n D
SR
. - 0.60 e
0.60-0.60 D3 [ Stiff becoming very stiff red brown slightly sandy sfightly
0.60-0.60 D2 F gravelly CLAY. Gravel is fine angular to subrounded
, sandstone and shale. (BOULDER CLAY). -
I [' (0.90) ?
- 1‘
1 E 1.50
r Refusal on clay
- Complete at 1.50m
a
]
g I
!
| ;
! E
'._
- |
- J | a
| o o
. | - | |
J ! f ! r | 4 |
| | I L o
c 1 | 1 s r | ! L
| | I - | .
| ! i | L i A H |
| ‘ i i r -‘ .
5 | { | - | b
‘ | ! % - 5 |
. Remarks i ) T o

Scale | Logged
(approx) © Ry

Ti28 D
Figure-No,
~BB.OL06




Ware Consulting Limited | gire
33 Longfield Road Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 4DF OL107
e
.cavation Method Dimensions Ground Level (mOD)| Client Job
r in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
60mm to 3.00m ABB
Location Dates Engineer Sheet
10/12/01 :
oLs ABB Eutech Limited 11
R U | N
Depth Water Level Depth
{m) Sample/ Tests Depth Field Records (meOD) rﬁ) Description
(m) (Thickness)
- MADE GROUND. Loose to possibly medium dense
- grey brown slightly clavey sandy fine to medium
[ anguiar to subrounded gravei.
[ {090y
3 L
| E o ooso |
L. Soft becoming stiff brown slightly sandy siightly
- 1 p i gravelly CLAY. Gravel is fine angular to subrounded
| | sandstone and shale. (BOULDER CLAY).
C |
L
- g
1 -
1.60-1.90 D3 T (1.50)
1.70-1.80 D1 L ... Grey Shale cobble at 1.7m
1.70-1.80 D2 -
=
. becoming very soft from 2.3
Medium(t) at 2.40m. — 240 [
- Possibly medium dense brown well sarted fine to
3 J f medium SAND. (UNDIFFERENTIATED DRIFT).
E {0.60)
L
3.00
b~ Refusal on sand
r Complete at 3.00m
. L
i L
O
H |
-
r
o

rTrTTTT

T

-

1

i e

Remarks

Fieid recoras oy 10.2 8V PID in opmY}
LOcauon cleared for services oy Runisman
“50mm Sauare Stees Monitonng Wet Cover

Scaie ' Logged
{approxi | Ry
125 oD
Figure Mo,
~BBLOL07




Ware Consulting Limited

-

f'r

[ B 1'!""
i

!

Remarks
Fieid recoras oy i

2 av PID in opmivy

Locaton cieared far servicas oy runisman

Jacrkitlen with centonne

Site
53 Longfield Road N
‘: i» C i Tring Hunstman Olefins & umher
Hertfordshire, HP23 4DF OL108
.cavation Method Dimensions Ground Level (mOD}| Client Job
-in Window Sampler 80mm to 1.00m Huntsman'}i”etrochemicals Num—‘ber
80mm to 2.60m ABB
Location Dates Engineer Sheet
10M2/01 :
oLs ABB Eutech Limited 171
Depth Water Level Depth 5|
(ng) Sarmnple / Tests Denth Fleld Records (mEOD) (nﬁ) Description Legend 3
(m) (Thickness) =
c MADE GROUND. Loose dari grey sandy fine gravel  J20T
- 0.05
3 r Very stiff brown sliightly sandy slightly gravelly CLAY. Grave!
L is fine angular to subrounded sandsfone and shale.
— (BOULDER CLAY),
1 C
k-
1 L
O 20 ....becoming soft from 1.2m
| -
1.40 D2 -
1.40 D1 -
1=-u-1.50 D3 1 L
E ... becoming very soft from 2.0m
" - e
Water strike(1) at 2.25m. [ 2.25 | Loose o possibly megium dense brown grey well sored fine B
2.30-2.50 D8 - to medium SAND. (UNDIFFERENTIATED DRIFT).
2.40-2.40 D5 .
2.40-2.40 D4 T (0.35)
2.80
Refusal on sand
Complete at 2.60m
{ .
-
r 1
- |
[
L !
- J
- H
! |
|
|

Scale Logaed
¢ (approx} | By

petts] oD

Figure Na.

ABB.OL:08




Ware Consulling Limited
53 Longfield Road

Site

- Number
Tring Hunstman Olefins §
Hertfordshire, HP23 4DF OL109
savation Method Dimensions Ground Level (mOD)| Client Job
£ ~inWindow Sampler 80mm to 1.00m Huntsman Petrochemicals Number
B80mm to 2.00m ABB
. R ———— T
Location Dates Engineer Sheet
13/12/01 : -
OLs ABB Eutech Limited 11
Depth Water Level | Depth ) 3
(na) Sample / Tests Depth Field Records (rr;%eD) erﬁ Description Legend %
(m) (Thickness) =
c MADE GROUND. Loose grey siightly sandy anguiar fne to [SR703%
— 0.10 1 medium gravel of limestone. I”‘;%:*m
2 r X o XS 431
0.20-0.20 D1 Slight seepage MG{1) at L (0.30) | MADE GROUND. Stiff brown sandy gravelly clay. e
0.20-0.30 02 0.20m, Lo SO
2 - S
. 0.40 TR o
r—  (0.20) | SHff brown slightly sandy slightly gravelly CLAY. Gravel is
1 - fine angular to subrounded sandstone and shale.
- 0.80 1 (BOULDER CLAY).
L Stiff to very stiff red brown slightly sandy slightly gravelly
— CLAY. Gravel is fine anguiar lo subrounded sandstone and
E shale., (BOULDER CLAY).
1 T
L
- {1.40)
1 [
1 L 200
e Refusal on clay
r Complete at 2.00m
r
= | !
| - ; : |
1 ! ! - ! | |
i ; i I i [ | i
‘ | J . ! I
| ! L 1’ F 1’ L
| ! 1 3 - ; !
j | r |
; ! i ! - ; i |
| i i ! | i
: : - i : :
. - » |
+ Remarks . Scale | Loaged
L.ocaton ciearea for services DY Huntsman {approx) | 8y
' Backiillea with cermorite '
Fietd recoras ov T0.2 eV PID in opmitys e .
Figure Mo,

AR OL109




Ware Consulting Limited
53 Longfield Road

Site

!il['lll].[ it]]!I{:II]E:IFIIPI[II!(’Vil’}!)[Itl'f(ll‘]!!i!ii!!

. N
WC i Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 4DF OL110
-cavation Method Dimensions Ground Level (mOD)| Client Job
l T -inWindow Sampler 80mm to 1.00m Huntsman Petrochemicals Number
ABB
Location Dates Engineer Sheet
. 13/12/01 :
oLs ABB Eutech Limited 1
Depth Water . L | Depth 5
(m) Sample / Tests Depth Field Records (megeD) erﬁ Description Legend 3
(m) (Thickness) =
Very stiff brown slightly sandy slightly gravelly CLAY. Gravel
is fine angular to subrounded sandstone and shale.
0.10-0.20 D3 (0.35) | (BOULDER CLAY).
0.15-0.15 01
0.15-0.15 D2
0.35
0.40 [] Loose brown slightly clayey medium SAND.
(UNDIFFERENTIATED DRIFT).
1
Stiff brown slightly sandy slightly gravelly CLAY. Gravel is
fine angular to subrounded sandstone and shale.
(0.60) | (BOULDER CLAY).
1 1.00

Refusal on clay
Compiete at 1.00m

‘I““E“‘”[“‘“I‘Tﬂ‘“?‘f‘i’l‘i NS IE L I

i'!!lf

|
|

Remarks

Fietd records oy 10.2 av PID in ppmity)

Bacxfillea with cenronie

Locauon cearea for services ov Munisman

¢ Scale | Logged

{approx; | By
25 .D
Figure No.

ABB.OLT10




WCL

Ware Consulting Limited
33 Longfield Road

Site

—

Numb
Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 40F OL111
.«cavation Method Dimensions Ground Level (mQOD)| Client Jobmm*
™ "ra-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Nu/r\anBer
Location Dates Engineer Sheet
13/12/01 .
oLs ABB Eutech Limited 1
Depth Water i Level Depth . 3
(m) Sample / Tests Depth Field Records (moD) (m) Description Legend &
{m) (Thickness) =2
L Stiff brown slightly mottied black sandy CLAY.
o (UNDIFFERENTIATED DRIFT).
-
L (0.50)
0.50-0.60 D3 1 o 0.50"| Loose brown slightly clayey medium SAND,
0.55-0.55 D1 — 0.60 W(UNDIFFERENTU\TED DRIFT).
0.55-0.55 D2 r
L Very stiff red brown slightly sandy slightly gravelly CLAY.
- Gravel is fine angular to subrounded sandstone and shale.
L {0.40) | (BOULDER CLAY),
1 L 100
— Refusal on clay
» Complete at 1.00m
e
! L
{
r i
| |
| |
| r l
| .
[ | |
i ! !
- | ! L
; = i Pl
1 |
- [
- 1
| Remarks

Fieid records oy 10.2 2V PID in npmiv)
Bacxfillea with bentonie
Location clearaa for services oy Hunisman

Scale Logged
{approx} | By

©i25 ZJD

“loure No.
ABB.OL




Ware Consulting Limited

Site
i 53 Longfield Road
WC Hunstman Olefins 6 Number
Hertfordshire, HP23 <DF OL114
.cavation Method Dimensions i I
mESEmm %0 1.00m Ground Level (mOD)| Client ﬁ)ob
N+ a-in Window Sampler 60mm to 3.00m Huntsman Petrochemicals Hmoer
40mm to 3.50m ABB
Location Dates Enginesr Sheet
N 31/01/02 .
oLs ABB Eutech Limited 171
Depth Water Level Depth -5“
(m) Sample/ Tests Depth Fleld Racords moD m) Description Legend| T | |
(m) MO0 rhidless) P gend g | Instr
- MADE GRCUND. Loose brown sandy angular to
* subrounded fine to medium gravel,
0.10-0.20 Ot 2 r (0.20)
- 0.20
— Siff to very stiff brown to red brown sfightly sandy
r slightly gravelly CLAY, Gravel is fine angular to
- subrounded sandstons and shate. (BOULDER
R L CLAY).
~ 0.70)
N .80
- Firm to stiff dark brown slightly sandy slightly
1 - gravelly CLAY. Gravel is fine anguiar to subrounded
- sandstone and shale. (BOULDER CLAY).
L (1.10)
2 L
Water strike(1) at 2.00m. L 200 Possibly medium dense brown slightly silty well
1 — sorted fine to medium SAND.
[ (UNDIFFERENTIATED DRIFT).
2.45-2.45 [872 r
1 L
o {1.40)
1 C
— 3.40 : it
... (0.10) | Soft red brown stightly sandy stightly gravelly CLAY |/ 77
s 250 } Gravelis'fing angularto subrounded sandsione amf‘
— shale, (BOULDER CLAY) ]
o Complete at 2.50m
N !
N | |
- ‘z J
. J ]
|

. Remarks

Fiewd recoras by “0.2 eV PID in opmiv:
Location cieared for services by Huntsman
“50mm Sauare Steel Monitoring Weil Caver

Scate
{approx}

Cog

e}

Logges
aygg

<UD

~88.

Figure No.

OL77a




Ware Consulting Limited
53 Longfield Road

Site

. Numb
Vs/ C ! Tring Hunstman Olefins 6 moer
Hertfordshire, HP23 4DF OL115
.cavation Method Dimensions Ground Level (mOD)| Client Job
I ~in Window Sampler 80mm {0 1.00m Huntsman Petrochemicals Number
60mm to 3.00m ABB
- e —
L.ocation Dates Engineer Sheet
) 31/01/02 : _
oLs ABB Eutech Limited 11
Depth Water Level Depth
() Sample/ Tests | Depth Field Records (mOD) | _ oy Description
{m) (Thickness)
L MADE GROUND. Loose grey brown slightly clayey
. angular fine to coarse gravel with some pockets of
Water strike(1) at 0.15m. . stiff sandy clay.
L (080
1 £
C 0.80 | Soft brown slightly sandy slightly gravelly CLAY.
N Gravetl is fine angular to subrounded sandstone and
| shale. (BOULDER CLAY).
1 L
[-_' (0.45)
Water strike(2) at 1.25m. L 1.25 | Possibly medium dense brown stightly silty welf
- sorted medium SAND. (UNDIFFERENTIATED
n DRIFT). i
1.0U-1,60 D3 1 .
1.60-1.60 D2 -
1.60-1.80 D -
N becoming dark brown from 1.8m
1 L
- (175)
] e becoming dense from 2.2m
4 :“‘
2.90-2.90 | D4 -
1 L300
- Complete at 3.00m
E
. v
- !
C f ‘
| a | . |
J r ! | ’ | !
| | d ! o
I ! i I : j P |
? | | L 1 | P |
: : ! e : | :

Remarks

{

Scale | Logged
{approx) 1 By
25 oD
Figure Na.

ABR.OLTS




WCL

Ware Consulting Uimited Site

53 Longfield Road

Number

-Tring Hunstman Clefins 8
Hertfordshire, HP23 4DF OL201
.cavation Method Dimensions Ground Level (mOD){ Client Job
77 Mounted Rotary Solid 100mm to 8.00m Huntsman Petrochemicals Number
Auger ABB
Location Engineer Sheet
. 19112/01 . _
OL6 ABB Eutech Limited 12
Depth Water Depth I E
(rm) Sampie ! Tests Depth m) Description Legend! & | Instr
(m) (Thickness) 4
- MADE GROUND. Possibly dense brown gray sandy ks
- angular fine to coarse gravel, <
T (040
o 0.40
- Stiff brown slightly sandy slightly gravelly CLAY.
= Gravelis fine to medium angular to subrounded
:‘ sandstone and shale. (BOULDER CLAY).
1 _
L
[
O (190)
5 C
5 C
L 2.30 | Stiff red brown slightly sandy slightly graveily GLAY.
}—- Gravel is fine to medium angular tn subrounded
F_ sandstone and shale. (BOULDER CLAY).
5 L
5 -
t. (1.50)
F 3.80 | Soft Lo firm brown stightly sandy slightly gravelly
t‘ CLAY. Gravel is fine to medium angular ta
. stibrounded sandstone and shale. (BOULDER
L (0.40)y 1 CLAYY.
| - l
4.20-4.50 | D2 Water strike(1) at 4.20m. . 420 |
4.20-4.50 | D1 ! i Lo | Loose to possibly medium dense very silty fine io
{ ! [ | ~ (0.20) ‘ medium SAND. (UNDIFFERENTIATED ORIFTY
! | ! |
f T 50
i L | SUff red brown slightly sandy stigntly gravetlly CLAY
i | : i Gravelis fine anguiar to subrounced sandstone and
| I snate. (BOULDER CLAY).
Remarks

 150mm Sauare Sleei Monitaring Well Cover
Location cleared for services ov Hupisman
Fiewd recoras oy 10.2 eV PID in npmivi

| Scale ! Logged
{approx} | By

Figure No.
ABB.0LIDT




Ware Consulting Limited
53 Longfield Road

Site

Number
Tring Hunstman Olefins 8 oL
Hertfordshire, HP23 4DF 201
« ~avation Method Dimensions Ground Level (m0D)| Client Job
JO7 “ounted Rotary Solid 100mm to 8.00m Huntsman Petrochemicals Nu‘mber
H uger ABB
Location Dates Engineer Sheet
19/12/01 : ,
OLs ABB Eutech Limited 242
Depth Water R Level Depth L 8
m) Sample [ Tests Depth Field Records (mOD}y A{m) Bescription Legend & | Instr
(m) (Thickness) =2
L (1.50)
2 L 600
- Complete at 6.00m
o - :
| n ; j
Remarks

Scaie Logget
(approxi | By

125 oL

Figure Ma.
A88.0L201




Ware Consulting Limited Site
53 Longfield Road Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 4DF OL202
<avation Method Dimensions y { i . T
B5mm io 1.00m Ground Level {mQOD)| Client #‘oo .
Drive in Window Sampler 80mm to 2.50m Huntsman Petrochemicals Hmoer
12001 to 2.5m 100mm to 4.50m : ABS
Mounted Rotary Solid Location Dates Engineer Sheet
Stem Auger (200mm/100mm) 13/12/01~ .
21/1/2002 to 4.5m oLs 21/01/02 ABB Eutech Limited 11
i
Depth Water X Level Depth g
{rm) Sample / Tests Depth Field Records (moD) _(rﬁ) Description Legend % Instr
(m) (Thickness) 2
L MADE GROUND. Loose brown gravelly coarse
4 » 0.10 N sand. Gravel is fine o medium angular of shale. I
C .
L Soft brown slightly mottied grey black sfightly sandy |,
— CLAY. (UNDIFFERENTIATED DRIFT).
L (0.80)
L ... sandy between 0.5m and 0.6m
o070 =
- {0.20) | Soft brown mottied black slightly sandy CLAY. - :
r (UNDIFFERENTIATED DRIFT).
» 0.90
[ Soft to firm red brown siightly mottled grey slightly
1 - (0.30) | sandy slightly gravelly CLAY. Gravel is fine o
- medium angular to subrounded sandstone and
shale. (BOULDER CLAY).
[ 1.20 IR
— Very soft grey green mottled black sandy CLAY.
r (0.30) | (UNDIFFERENTIATED DRIFT).
1.40 D1 e
-1.50 02 -
1 - 1.50 | Soft becoming stiff red brown stightly sandy stightly
— gravelly CLAY. Gravel is fine anguiar to subrounded
r sandslone and shale. (BOULDER CLAY).
5 —
P o (1.80)
. ... becoming very stiff from 2 5m
L
1 f“
Slow from sand(1) at - 3.30 | Loose brown very silty fine SAND,
3.30m. — (UNDIFFERENTIATED DRIFT).
1 [ 020y,
i 3:50
— SHH brown sfightly sandy slightly. aravelly. CLAY, .
= Gravel is fine angular to subrounded sandstone and
n shale. (BOULDER CLAY).
L.
-
1 OTotom
| e
| I -
! | ! C
l | | - f K
| i i ~ | 1
i : H i H A
| | | N | :
i ! . : 450 ﬁ Lo
| - Compiete at 4 50m i :
i | - !
Remarks

Fiewd recoras v 1
Location cieared for

/ PID in opmivy
AVICES DY Huntsman

"S0mm Sauare Stest Momitonng Wei Caover

Scate . Louged

(approx} . By
05 LD
Figure No.

ABB.OLZCZ




Ware Consulling Limited
53 Longfield Road

Site

hayg Number
fring Hunstman Olefins 8
Hertfordshire, HP23 4DF Otzo3
savation Method Dimensions Ground Level (mOD)| Ciient Job |
Drivein Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 2.20m ABB
e
Location Dates Engineer Sheet
N 10/12/01 . )
OLs ABB Eutech Limited 11
Depth Water Leve] Depth
(m) Sample/ Tests Depth Field Records (mOD) . nE:} Description
{m) (Thickness)
. MADE GROUND. Loosa grey very sandy
- subrounded fine o medium gravel of clinker.
L (0.40)
T 040
L MADE GROUND. Loose brown clayey sandy
1 = angular to subrounded fine to coarse gravel of
n clinker shale sandstone.
.
1
(1.40)
Toou1.50 D2 Medium(1} at 1.50m. C
1.50-1.60 D1 7 =
- 1.80 | Stiff red brown slightly sandy slightly gravelly CLAY. [
r Gravei is fine to medium angular to subrounded
[ sandstone and shale. (BOULDER CLAY).
1 - (0.40)
- 2.20
i
In
- Complete at 2.20m
F
-
L
- |
- | ‘
| L | | o
| | i - ! | P ]
H i ! Ind { i | I
| ‘ ] z | - : o |
| | ! F J | 1
' | l ! | - ; Lo
‘ | | | | r | J |
J | | | q . ; | . |
| | ! ! J [ | J
| | | L. | | Lo !
: j | | | - ] : Do 5
i i ; | :“ i | y H
; i — : !
Remarks - Seal
* Fied records ov 10.2 2V PID in opmiv i <a;g?}3§<} : é@gg
caton cieared for services ov Humsman '
“20mm Square Steet Monitaring Weil Cover
Tz5 aNin}
Figure No.

ABB.OLZ03




WCL

Ware Consulting Limited
53 Longfield Road

Site

Number
Tring Hunstman Clefins 6
Hertfordshire, HP23 4DF OL204
.cavation Method Dimensions Ground Level (mOD}| Client Job B
l "R Mounted Rotary Solid 100mm to 4.50m Huntsman Petrochemicals Number
Auger e ABB
Location Dates Engineer Sheet
210102 .
oLs ABB Eutech Limited 12
s T
Depth Water . Level Depth S s
(m) Sample / Tests Depth Fleld Records (mGD) {m Description Legend & | instr
(m) (Thickness) 2
L MADE GROUND. Loose brown sandy fine to
:‘ medium subrounded gravel.
L 0.50)
1 - 0.50 | Firm to stiff brown to red brown slightly sandy
~ slightly gravelly CLAY. Gravel is fine to medium
. angular to subrounded sandstone and shale.
L (BOULDER CLAY).
- (0.50) .
-
1 - 1.00 | Soft to firm dark grey very sandy CLAY.
- (UNDIFFERENTIATED DRIFT).
T 050
1 L 1.50 | Soft to firm becoming stiff dark brown slightly sandy
b= slightly gravelly CLAY. Gravel is fine angular to
- subrounded sandstone and shale. (BOULDER
. CLAY),
C N
1 L
- N
1 -
1 -
- s N
[ N\
— 0
- N A
» N R
- N N
- | RUAN
) - [N \
IR
i i l\\\‘i\ NN
% o i NN
f L. | AN
i { NN
| ] - j Q\\\ NN
| 3 | SN
J ‘ - |
' i : . .
( ‘ ~
. Remarks a . o
T50mm Sauare Steef Monitonng Well Cover i (a?)g?éex) 3 33998
Location ciearea for services oy Hunisman :
Fiews racoras oy 10.2 eV P in oomivi
25 s
Figure No.

ABBE.OLL04




WCL

Ware Consulting Uimited

Site

53 Longfield Road Number
Tring Hunstman Olefins 8
Hertfordshire, HP23 4DF OL204
.cavation Method Dimensions Ground Level (mOD)| Client Joh
'~™ Mounted Rotary Solid 100mm to 4.50m Huntsman Pstrochemicals Number
Auger ABB
Location Dates Engineer Sheet
21/01/02 .
oLs ABB Eutech Limited 22
Depth Water Level Depth
(ng) Sample / Tests Depth (meO%) eny? Description
(m) (Thickness)
T 3o
5.40-5.70 D2 Water strike(1) at 5.40m. [ 5.40
5.40-5.70 01 . Possibly medium dense brown silty fine SAND.
1 P (0.30) | (UNDIFFERENTIATED DRIFT),
C 5.70
— Firm to stiff brown slightly sandy slightly gravelly.
- CLAY. Gravel is fine angular to subrounded
O sandstone and shale. (BOULDER CLAY).
1 C (0.80)
- 630
L Complete at 6.30m
i .
}*_
| I |
| i | r ; | *‘
= 1 J - |
" | | | . ‘ ! | {
| 3’ s j | * | !
- o |
i i l i { :
5 ! ' = “ : i
Remarks e TTT—

Scale | Logged
{approx) | By

25 2.0

Figuare No.
BB OL204
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Ware Consulting Limited Site
WC ?3 Longfield Road Hunst Olefins 6 Number
rng unstman Olefins 6
L Hertfordshire, HP23 40F OL206
cavation Method Dimensions Ground Level (mOD)| Client Job
JO? Mounted Rotary Solid 100mm to 6.00m Huntsman Patrochemicals Numbfr
Auger ABB
Location Dates Engineer Sheet
24/01/02 .
oLs ABB Eutech Limited 112
Depth Water ) Level Depth N~ g
(m) Sampie / Tests Depth Field Records (mQ0) m Bescription 3 | Instr
(m) (Thickness) 2
- CONCRETE.
(020
L 0.20
MADE GROUND. Loose gray angular sandy
E (0.30) | medium to coarse gravel.
1 L 0.50 | Soft to firm brown slightly sandy stightly gravelly
~ CLAY. Gravel is fine lo medium anguiar o
L. subrounded sandstone and shale. (BOULDER
L (0.40) | CLAY).
- 0.90 ;
T Firm to stiff red brown slightly sandy slightly gravelly{
1 L CLAY. Gravel is fine to medium angular to
— subrounded sandstone and shale. (BOULLDER
" CLAY).
1 L
1 L
1 L
r (3.50)
1 C
T possible sand lens at 3.3m
— i
) L
1 =
-
4.40-5.00 Dz Water strikef1) at 4.40m, | — :
4.40-5.00 D1 - 4,40 1 Possibly medium dense brown silty fine 0 medium

SAND interbeaded with sandy ciay and clayey

| osand. (UNDIFFERENTIATED DRIET),

Remarks

: 200mm Round Steet Monitoring ‘Well Cover
Locauon ciearen for services by Hunisman
Fletd recoras ov 102 2V PH N oy

' {approx) ‘ By

L.ogged

D

Figure Mo,
~BE.0L206




Ware Consulting Limited Site

33 Longfield Road

. Number
Tring Hunstman Olefins 6 oL
Hertfordshire, HP23 4DF 208
.avation Method Dimensions Ground Level (mOD)| Client Job
JCR Mounted Rotary Solid 100mm to 8.00m Huntsman Petrochemicals Number
g uger ABB
—
Location { Dates Engineer Sheet
24/01/02 .
Cis ABB Eutech Limited 22
B
Depth Water Level Depth 3
rﬁ) Sample [ Tests Depth Fleld Records (meo%) ﬁﬁ) Description Legend = | instr
(m) (Thickness) i
180y
1 e
=
1 E 5.00
. Complete at 6.00m
E
- J
- |
[a— I
L |
o F | | |
; | - | i
| ‘ - i " !
o | I
1 | | - | j P !
¢ | . H H | H
| . 1 ! - |
; i | i : i ;
| | | - | I R
‘1 ! e | 1' P 5
L C .
i Remarks © Scale ] Logged
fapprox) | By
25 phin}
Figure: No.

ABB.OLZDE




I

| Ware Co_nsu}ting Limited | gie
] WCL Exfinwngne‘d Road Cumstman Olefins & Number
o} unstm
| Hertfordshire, HP23 4DF OL207
cavation Method Dimensions Ground Level (mOD)| Client Job
’ "7 Moeunted Rotary Solid 100mm to 6.00m Huntsman Petrochemicals Number
‘ Auger : ABB
Location Dates Engineer Sheet
R 23/01/02 . )
oLs ABB Eutech Limited 172
Depth Water R Leve] Depth g
(m) Sample/ Tests Depth Field Records (mOD) (en‘r‘) Description Legend & | instr
{m) (Thickness) 2
L CONCRETE.
C. (0.20)
L 0.20
— (0.10) 1 MADE GROUND. Loose grey sandy angular fine torp
- 0.30 || coarse gravel. I
_" 0.40 1 T
(.10} || Firm dark brown gray slightly sandy slightly gravelly L
2 - CLAY. Gravel is fine to medium angular to
— subrounded sandstane and shaie. (BOULDER
. | CLAYY,
- Firm to stiff dark brown slightly sandy sfightly N
r gravelly CLAY. Gravel is fine to medium angular to
L subrounded sandstone and shale. (BOULDER
L CLAYY.
1 L
1 -
1 L
T 380)
2 .
1 L
| .
o |
:
Water strike(1) at 4. 00m. T 400 ]
1 |- | Possibly medium denss brown very sity fine w
} - ] medium SANLD with lenses of sand clay.
| - | (UNDIFFERENTIATED DRIFT).
\ J I ;
| f , |
| (0.70) |
L ! i
| i ' " {
: i .

T onrown siigntly sanay stigntly graveily CLAY.
avel is ine to medium anguiar 10 subroundea
— sanastane and snate. (BOULDER CLAY).

Remarks Scale |
Field recoras oy *0.2 oV PID in opmivi : /aaémx) i
Location ciearea for services ov Hunisman !
200mm Round Steey Monnonng wWei Cover
25 .0
Flgure No.




Ware Consulting Limited Site

~ABB.OL20T

53 Longfield Road Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 4DF OL207
cavation Method Dimensions Ground Level (mOD)| Client Job
7™ Mounted Rotary Solid 100mm to 6.00m Huntsman Petrochemicals Number
Auger ABB
Location Dates Engineer Sheet
A 23/01/02 .
oLs ABB Eutech Limited 202
Depth Water i Level Depth —;
(m) Sample/ Tests | Depth Field Records (mOD) _erﬁ Description Legend = | instr
(m) (Thickness) 2
L (040
~ 5.10
- Sif red brown slightly sandy stightly gravelly CLAY.
L Gravel is fine to medium angular to subrounded
- sandstone and shale. (BOULDER CLAY).
- (080)
1 L 800
—
E Complete at 6.00m
L
! r
, K
| |
| ]
| L | o
| ! | ! i | . |
! i ! | l ! ’ Ji
{ s : g | ?
; | % | - | . |
\ ; " | : - |
| ! = | b |
; — | I
* Remarks Scale | Logged i
| {approx) | By ;
T25 joN}
Figure No.,
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Ware Consulting Limited | gjte

WC ?(3 Longfield Road Number
! ring Hunstman Olefins 6
0OL208

Hertfordshire, HP23 4DF

«cavation Method Dimensions Ground Level (mOD)| Client Job
| 18 Mounted Rotary Sofig 100mm to 4.50m Huntsman Petrochemicals Number
T Auger ABB
Location | Dates Engineer Sheet
23/01/02 !
. oLs ABB Eutech Limited 1
|
Depth Water Level Depth
(m) Sample / Tests Depth Field Records (mQD) | Fn;:) Description
(m) (Thickness)
MADE GROUND. Loose brown very sandy
subrounded to rounded fine to coarse gravel,
L (0.40)
=
t“ 0.40
E_ Firm olive green sligntly sandy slightly gravelly
2 CLAY. Gravel s fine to medium angular to
. subrounded sandstone and shale. (BOULDER
CLAY).
(0.60)
2 t—. 1.00 rFirm to stiff brown to red brown slightly sandy
— slightly gravelly CLAY. Gravel is fine to medium
i - angufar to subrounded sandstone and shale.
l‘, (BOULDER CLAY).
| o
.
1 I becoming dark brown from 1.5m
1 E“ (2.00)
1 E ...... becoming soft to firm from 2.5m
3.00-3.50 D1 Water strike(1) at 3.00m. 3.00 }
3.00-3.50 D2 1 Possibly medium dense brown very siity fine to
medium SAND. (UNDIFFERENTIATED DRIFT).
L (0.50)
t ;
1 L B80T
- SHIt to very stiff red brown slightiy.sandy-slightly
f gravelly CLAY. Gravel is fine to medium anguiar to
| - subrounded sandstone and shate. (BOULDER
| i - ; CLAY),
{ J -
| . | |
| f 11 | = (1.00)
| | ,‘ o |
! I !
| | . b
H
| S |
! § 5 | | r 4
| 1 | ; 1 - |
: ;’ | i ~‘ - :
! ! 1 : " 450 T

[ R v

Scale | Logged
: {approx) | 8y

! Fieid records by 0.2 8V PID in ppmiv)
-0calon Creared for services ov Huntsman
“50mm Sauare Stes Montonng Weil Cover

125 Z.oD
Figure Na.
SBE.0L208




WCL

Ware Consulling Limited

Site
53 Longfield Road

T ——

N
Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 4DF OL210
.cavation Method Dimensions | Ground Level {mOD)| Client Job
478 Mounted Rotary Solid 100mm to 4.00m Huntsman Petrochemicals Number
" Auger ' ABB
| . 1 ———
J Location Dates Engineer Sheet
23/01/02 .
oLs ABB Eutech Limited
e e | — : .
“| Depth Water Level | Depth
(rﬁ) Sample/ Tests | Depth Field Records f (meO%) <emp Description
[ m) (Thickness)
i
XX\F MADE GROUND. Loose brown grey very sandy
i ™ subrounded to rounded fine to coarse gravel,
=
-
0.40-0.40 01 - 0.80)
-
1 kl}
8
0.80 | Firm to stiff brown to red brown slightly sandy
| slightly gravelly CLAY. Gravel is fine to medium
- angular to subroundsd sandstone and shale.
2 (BOULDER CLAY).
’ !
; t |
1 -
(1.50)
E
1 F& f
- |
e 2.30 | Firm dark grey slightly sandy slightly gravelly CLAY.
Gravel is fine to medium angular to subrounded
| sandstone and shale. (BOULDER CLAY).
1 r .
F 0.70)
Water strike(1) at 3.00m. 3.00
1 I Possibly medium dense brown very sitty fine to
- medium SAND. (UNDIFFERENTIATED DRIFTY.
E 0.50)
1 L" %50
}'— SHI to very stiff red.brown slightly:sandy:slight}
i gravelly CLAY . Gravelis fine to mediym anguiar (o
N subrounded sandsione and shale. {BOULDER
. (0.50) | CLAY).
1 f F |
| n |
; | ;
l; J ) 1 f ™ w00 ]‘“‘" “““““““““
| I 1! | | L ! Complete at 4.00m !
| i 5 | ‘ - | |
| | | ! | - i !
§ ] i I ! |
| ! ! | | r 4 '
| I - | f
s o E 5
| | i — ;
| ! | J =
i H | | ; i
Remarks o :
150mm Souare Steet Monttoring Well Cover i (aig?f‘?ex) ! égggea
Location ciearea for services by Hunsman n :
Fieid recoras ov 10.2 &V PID in Opmiv} ;
g o]
Figure Na.
ABB.OLZT0
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Ware Consuiting Limited Site
53 Longfield Road Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 4DF OL211
.cavation Method Dimensions Ground Level (mOD}| Client Job
JOR Mounted Rotary Solid 100mm to 4.50m Huntsman Petrachemicals Number
Auger ABB
Location Dates Engineer Sheet
23/01/02 .
oLs ABB Eutech Limited 1
Depth Water Level Depth
{m) Sample / Tests Depth Field Records (meO%) (erg) i Description
(m) {Thickness)|
L CONCRETE.
L {019
L 0.18 | MADE GROUND. Possibly medium dense grey
— sandy subrounded fine to coarse gravel,
L (0an
2 .
r~ 0.60
- Firm to stiff brown to red brown slightly sandy
L stightly gravelly CLAY. Gravel is fine 1o medium
— angular to subrounded sandstone and shale. .
O (BOULDER CLAY).
L
2 L
- (140
1 L
Water strike(1) at 2.00m. T 200 Possibly medium dense brown very silty fine to
1 — medium SAND. (UNDIFFERENTIATED DRIFT).
- (0.80)
1 L
n 2.80 | Soft to firm brown to red brown slightly sandy
t— slightly gravelly CLAY. Gravel is fine to medium
L’_ angular to subrounded sandstone and shale.
1 (BOULDER CLAY).
1 —
C T
C
1‘
1 -
;
F
| | A |
H ! r— Il
| | | r !
| | | - z
“ : P . T i
‘ i : : i
i ‘ { Compiete at 4.50m j i
Remarks

200mm Rouna Steet Monnoring Wet Cover

Location cigarea 1or services ov Humsman
Siend racords oy 0.2 8V PID in oomiv)

Scaie | Loggead

"rapproxy | Sy
28 ZD
Figure No.

ABB.OL2 1




Ware Consulting Limited
53 Longfield Road

Site

——————————

Numb
; " C ! ) Tring Hunstman Olefins 8 mber
! Hertfordshire, HP23 4DF OL212
- <cavation Method Dimensjons Ground Level (mQOD)| Client Job
E JC8 Mounted Rotary Salid 100mm to 4.80m Huntsman Petrochemicals Number
Auger R ABB
—— ] L
Location Dates Engineer Sheet
21/01/02 .
ols ABB Eutech Limited 1
Depth Water Level Depth -
{m} Sample / Tests Denth Field Records {mQD) (m Description
{m) (Thickness)
T MADE GROUND. Loose brown grey very sandy
j angutar coarse gravel of roadstone type fill,
L (0.40)
-
. 0.40
- SUff brown becoming dark brown slightly sandy
2 - slightly gravelly CLAY. Gravel is fine to medium
- angular 1o subrounded sandstone and shale.
. (BOULDER CLAY).
1 P
L. (210)
1 L
1 F
r
2 L 250
—~ Soft brown very sandy CLAY. Sand is fine to
r medium. (UNDIFFERENTIATED DRIFT).
E (0.50)
|
Water strike(1) at 3.00m. ;; 3.00 |
1 | Possibly medium dense brown fine to medium
SAND. (UNDIFFERENTIATED DRIFT).
i .
1 [ 0y
| -
J’ o
| | r
| [ ! .
| ' 1 ! = w0 -
| | | [ | Soft Lo firm (o stiff brown very sanay CLAY.
| i ; | - | UNDIFFERENTIATED DRIFT),
| i ! | i o
| | | ; =
! | 4 | , -
f | ‘ ! - 10.30)
i I 14 I
i ! i -
'j . 180 T
. Sompiete at 4 80m !
Remarks | Ly 4
Field recoras py 10.2 sV PID in pomiys : {agg?éex) ; éc\;gge
Location cieareds for services oy HunsmMan !
“E0mm Sauare Stest fMonitormg Weil Cover . .
Figure Mo.

ABB.OLZ2




WCL

Ware Consulting Urnited
53 Longfield Road

Site

! - Number
Tring Hunstman Olefins §
Hertfordshire, HP23 4DF OL213
cavation Method Dimensions Ground Level (mOD)| Client Job
I '~ Mounted Rotary Solid 100mm to 5.00m Huntsman Petrochemicais Number
Auger ABB
e L
Location Dates Engineer Sheet
19112/01 ‘
oLe ABB Eutech Limited 171
Depth . Water . Level Depth .
() Sample / Tests Depth Field Records (mQD) {m Description
(m) (Thickness)
o MADE GROUND. Possibly dense grey sandy
- angular fine (o coarse gravel.
E (0.60)
I~ 0.60
O Firm (o stiff brown slightly sandy slightly gravelly
L CLAY. Gravel is fine lo medium angular (o
- subrounded sandstone and shale. (BOULDER
}; CLAY).
1 E
1 -
1 F
- (3.40)
1 [
1 L
) -
e
! L
|
Water strike(1) at 4,00m. T 400
| - | Loose to nossibly medium dense slightly sitty fine tg
| | - } medium SAND. (UNDIFFERENTIATED DRIFT),
i ‘ H 1:” i
| i | L w050y
! | | ! C |
| | z ! = !
i * 1 | 450 ]
| i 1 : = - Firm 1o stiff brown slightty sandy siigntly gravely
i . | i ~ CLAY. Gravel is fine anguiar to subrounced
! ! : - ¢ sandstone ana snaie. (BOULDER CLAYY.
; i | - 0.20)
; T 5.00 e B
| Remarks

: Fied records oy 10.2 sV 210 in oPMIY)
Locaton cleared for services oy Hunisman
“S0mm Sauare Steei Monitanng Wett Cover

Scale Logged

Clapprox) | By

R

0
L
<
]

Figure No,
ABRLOLIT




3 Ware Consuling Limited | gpe T
33 Longfield Road Number
Tring Hunstman Olefins &
| Hertfordshire, HP23 40F OL214
cavation Method Dimensions i [
! 3519750 1 oom Ground Level {mOD)| Client \P{J?J?nber
Brive in Window Sampler 60mm o 2.50m Huntsman Petrochemicals
272001 to 2.5m 200mm to 4.50m . ABB
- Mounted Rotary Hollow Location Dates Engineer Sheet
Stern Auger (200mm/100mm) 13/12/01-
2171/2002 to 4.5m OoL8 20/12/01 'ABB Eutech Limited 171
Depth Water Level Depth
(m) Sample / Tests Depth Field Records {mQD) (erﬁ Description
{m) (Thickness)
L n MADE GROUND. Loose grey angular medium
- 0.05 figravet of limesione. E
2 r .10 1
I (0.05) || CONCRETE. 1
- 0.20 |
- (0.10) || MADE GROUND. Loose light brown sandy fine to i
f | medium gravel, i
L Stiff brown to red brown slightly mottied grey slightly
- sandy slightly gravelly CLAY. Gravel is fine to
. medium angular to subrounded sandstone and
L shale. (BOULDER CLAY).
L (1.40)
1 L
L
1 .
[ 1.60 | SHff brown slightly sandy slightly gravelly CLAY.
L Gravel is fine to medium anqular lo subrounded
. sandstone and shale. (BOULDER CLAY).
1 T 0.80)
.
2.40-2.40 D1 Water strike(1) at 2.40m. — 2.40
2.40-2.50 D2 2 . Possibly medium dense brown well sorted fine to
E (0.30) | medium SAND. (UNDIFFERENTIATED DRIFTY.
l} 2.70 T
. Firm to stiff brown slightly sandy slightly gravelly
- CLAY. Gravel is fine anguiar to subrounded
~ sandstone and shale. (BOULDER CLAY),
! 1 - )
o ;
- (1.80)
o
n
| - |
; | i~ {
| . . F |
| ! | i | e |
| I | | - ; !
| | ¥ T as0 [ - : :
| ; | : - ‘ i
i | | i — i i I
! H = | Compiete at 4.50m ! ;
: i i i . ;
Remarks R B

1E0mm Sauare Steetl Monuorng Wel Cover
caton cieared 107 services by Humsman
Fieid recaras ov “0.2 eV PID in opmiv

i Scale
(approx) | By

n

¢

Logged

D

Figure: No.

AEB.0OL2Y

4




Ware Consulting Limited Site
- - 53 Longfield Road Number
Tring Hunstman Olefins 6
| Hertfordshire, HP23 4DF OL215
savation Method Dimensions Ground Level (mOD)| Client Job
k JOB Mounted Rotary Solid 100mm to 3.50m Hunisman Patrochemicals Number
* Auger ABB
g
M - [
Location Dates Engineer Sheet
19/12/01 )
OoLs ABB Eutech Limited 1/1
|
Depth _ Water | i Level Depth L g
{rm) Sample / Tests Depth Field Records (mOD) (rm) Description Legend| & | instr
(m) (Thickness) =2
E MADE GROUND. Loose grey sandy anguiar fine to
o medium gravel.
T (0.40)
» 0.40
l—  (0.20) | CONCRETE.
- .60 1
- MADE GROUND. Laose brown slightly gravelly
L medium sand,
F{0.40) :
1 1.00 | Firm to stiff brown slightly sandy slightly gravelly
{_‘ CLAY. Gravel is fine to medium angular to
~ subrounded sandstone and shale. (BOULDER
- CLAY),
1 .
(150
1 L
L
Water strike(1) at 2.50m. © 250 ;
1 Possibly medium dense slightly silty fine to medium
o SAND. (UNDIFFERENTIATED DRIFT),
1 E_.
— (1.10})
[ -
" = | .
F - i
E - 3607
] Compiete at 3.60m
i . I !
| ; I r o
! : o | j |
| f = f
| | | | .
| 1 | z | - | | ,
{ | i | i L i | | i
| | I | - | .
L - | .
| | o | I .
| .‘ C j b |
! N : : |
Remarks g ; 1 ;
Fletd records oy 10 vV PID in ppmivy : (agg?éi) ; égggeﬁ !
-ocation clearea for services ov Huntsman '
"E0mm Sauare Stes Mannonng Wet Caver
1125 ZiD
Figure Na.

A8BB.0LLS
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Ware Consuiting Limited Site
WC i 53 Longfield Road e Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 40F OL216
.avation Method Dimensions Ground Level (mOD}| Client Job
N
JCB Mounted Rotary Sofid 100mm to 0.80m Huntsman Petrochermicals tmber
S§ Auger . ABB
Location Dates Engineer Sheet
24/01/02 .
OL8 Off-Plots ABB Eutech Limited 11
Depth Water X Level Depth e
{m) Sample / Tests Depth Field Records (mOD) {m) Description
(m) (Thickness)
. MADE GROUND. Possibly medium dense very sandy
- angular to subrounded fine to coarse gravel.
- (0.70)
N 0.70
I 0.10)  CONCRETE. .
- 0.80
- Complete at 0.80m
n
:;:_.
P |
- !
r J | :
: i 0 ! |
: - J ‘ |
‘ - : |
Remarks { Scale | Loagged
Backfillea with oentonite {{approxy | By
Location cleared or services oy Huntsman . :
©25 b
Figure Ne.,

ABBLOL216
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Ware Consulting Limited Site

i
I 53 Longfield Road
&; &/ C Tring . Hunstman Olefins 6 Number
. OL217

Hertfordshire, HP23 4DF

(cavation Method Dimensions Ground Level! (mOD)| Client Job
I JCB Mounted Rotary Solid 100mm to 5.00m Huntsman Petrochemicals Number
~ ™M Auger ABB
Location Dates Engineer Sheet
X 25/01/02
oLs " ABB Eutech Limited iPh
Depth Water Level Depth
(m) Sample ! Tests Depth Field Recards (mCD) N Description

m
(Thickness)

MADE GROUND., Possibly dense grey angular to
subrounded fine ta coarse grave! of clinker with
cobble and boulder of clinker up to 300mm.

T
i

L. (0.80)
’ N
- 0.90
{.__ Possibly medium dense brown very clayey fine to
1 E medium SAND. (UNDIFFERENTIATED DRIFT).
T (1.00) ‘

1.90
Possibly medium dense brown well sarted fine to
(0.30) | medium SAND. (UNDIFFERENTIATED DRIFT).

o
8
S

Firm to stiff dark brown slightly sandy slightly
gravelly CLAY. Gravel is fine lo medium angufar {o
subrounded sandstone and shale. (BOULDER
CLAY).

%‘5&}‘%'!‘!‘&‘!‘2 ’I‘f’[Tl‘i‘l‘f‘l‘!’l’!
2
£

1
Water strike(1) at 3.20m. 3.20
Possibly medium dense dark grey clayey fine to
! medium SAND. (UNDIFFERENTIATED DRIFT),
i 0.50) .
1
374
Possibly dense dark brown clayey fing (o maedium
= SAND interbedded with sandy clay.
- (UNDIFFERENTIATED DRIFT).
1 [
|
| i
| ; |
! (1.30) |
| a‘ | ’ i
! ! |
| | E J ‘ 5
‘ i ' , i = |
o.osm0o oo e
: Ly d
Q.2 eV PID n ppmivy f (aggar\éem | B?/ggez

- Location cieared for services oy Huntsman
“50mm Sauare Steej Montonng Weil Cover

Figure -Na.
“BR.OLZTT




Ware Consulting Limited
53 Longfield Road

Site

Numb
WC I / Tring Hunstman Olefins 8 W moer
Hertfordshire, HP23 4DF EC10
savation Method Dimensions Ground Level (mOD)| Client Job
Hand dug trial pi Huntsman Petrochemicals N“:Bb;r
Location tes Engineer Sheet
17/01/02 ) o
WEC ABS Eutech Limited 11
Depth Water Level Depth e 8
(nﬁ) Sample / Tests Depth Field Records {(moD) _(rg) Description Legend &
{m) (Thickness) =
- MADE GROUND. Loose brown sandy rounded fine to O
Lo 0.05 1 medium gravel. 1 %&'
C(029) o SR
L MADE GROUND. Possibly very dense black cabble (Flint?
L r Foundry Waste?). (1 LEE et
» 0.30
» Refusal on made ground
L Complete at 0.30m
=
| a n
| ‘ .
i — |
: - ! ‘
' Remarks Scale | Louged |
Location clearen for services oy Huntsman (approx) !
25 24D
Figure-ho.




Ware Consulting Limited
53 Longfield Road

Site

b
C Tring Hunstman Olefins 6 Number |
. . L Hertfordshire, HP23 4DF WEC102
savation Method Dimensions Ground Level (mOD)| Client Job T
Hand dug trial pit Huntsman Pstrochemicais NU;nsb;r
: ]
Location Dates Engineer Sheet
17/01/02
WEC ABB Eutech Limited 71
Depth Water X Level Depth o 3
{m) Sample / Tests Depth Field Records (mOD) {m) Description =
{m) (Thickness) =
L MADE GROUND. Loose brown sandy rounded fine to L
— 0.05 “f medium gravel. )
L (0.25) SEREES
L MADE GROUND. Possibly very dense black cobble (Flint? 1 ‘ség(
— Foundry Waste?). AR NS
o f
- 0.30 T
n Refusal on made ground
L. Complete at 0.30m
- i
- |
r
C |
e i
: | - | [
i : L | Lo
e ; i
; j | - “ i
i | | - ;
© Remarks i Scale | lLogged
Location cleared {or services by Hunisman fapprox) | By :
28 24D
“lgmradNo.

ABBWEC 02




Ware Consuiting Limited Site
53 Longfield Road Number
Tring Hunstman Olefins 6 i
Hertfordshire, HP23 4DF WEC103
savation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 2.40m ABB
Location Dates Engineer Sheet
06/12/01
WEC 'ABB Eutech Limited 1
Depth Water Level Depth 8
{m} Sample / Tests Depth Field Records (mQD} .(nE) Description Legend & | Instr
(m) (Thickness) =2
L MADE GROUND. Loose to possibly medium dense T
- brown clayey fine to coarse angular to subrounded
O shale, sandstone, concrete gravel.
1 L
0.60-0.60 D2 - (1.20%
0.60-0.80 D1 N
1 L
L 1.20
- Stiff brown mottled grey slightly sandy CLAY.
-~ (BOULDER CLAY).
O {035
1 o
— 1.55 | Stiff to very stiff red brown slightly mottled grey and |.
r black slightly sandy slightly gravelly CLAY. Gravel is
[ (0.35) | fine angular to subrounded sandstone and shale.
L (BOULDER CLAY).
— 1.90
L SHff to very stiff brown slightly sandy slightly
1 = gravelly CLAY. Gravel is fine angular to subrounded
— sandstone and shale. (BOULDER CLAY).
2.10-2.10 D4 r (0.50)
2.10-2.10 D3 o
2.10-2.20 D5 [
— 2.40
o Retfusal on very stiff clay.
- Complete at 2.40m
|-
-
E
[
-
2 |
‘ i N . i
| | r | ,’
! J |
| o | |
i | J— J | |
i | | ! {
I - | b |
| | ! . i . |
i . ‘ ‘ i
Remarks

. . : ; e
150mm Sauare Steel Monitoring Well Cover ! (agg?g() ‘ ’é‘;gg

Location cieared for services oy Hunisman i

Field recoras ov 0.2 ev PID i opmitv) : .

“lo grounawater strikes . 125 PV

Figure: No.
ABBWEC103




Ware Consuliing Uimited | gira T
53 Longfield Road Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 4DF WEC104
cavation Method Dimensions Ground Level (mOD); Client Job
Drive in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
§112/2001 to 2.0m 60mm to 2.00m ABB
Mounted Rotary Solid Location Dates Engineer Sheet
wwam Auger (100mm) 08/12/01-
19/12/2001 to 6.0m WEC 19/12/01 "ABB Eutech Limited 12
Depth Water K Level Depth o 3
(im1) Sample/ Tests Depth Field Records (mQD) {m Description Legend| & | Instr
(m) (Thickness) 2
L ST dark brown mottied black slightly organic
— CLAY. (UNDIFFERENTIATED DRIFT).
0.10-0.30 D1 L.
4 L (0.40)
0.30-0.30 D2 -
0.30-0.30 D3 o 0.40
- SHff brown siightly sandy sfightly gravelly CLAY.
- Gravel is coarse subrounded gravel of quartzite.
g (BOULDER CLAY).
C.00)
4 T
- 1.40
- Very stiff chocolate brown slightly sandy slightly
4 - gravelly CLAY. Gravel is fine to medium
- subrounded of fine grained sandstone. (BOULDER
O CLAY).
1.70-1.90 D4 L
2 T
-
(28D
2 L
| [—
2 L
r
Minor(1) at 4.20m. . 4,20
~ Soft brown very sandy CLAY. Sand is fine io
- medivm, (UNDIFFERENTIATED DRIFT).
| |
450480 o7 : i . |
-4.30 D6 ! [ |
4,50-4.80 03 | - :
Remarks ) i Scale ] Logged
| Heavy rain during window sarmoiing anifing | {approx) | By
Fietd recoras by 0.2 eV PO in ppmivs ; i
Location cleared for services by runtsman . e
50mm Sauare Steet Montonmg Wel Cover s oD

“BBWEC 04




Ware Consuliing Limited

53 Longfield Road

Site

Wq I Tring Hunstman Olefins 6 Number
Hertfordshire, HP23 4DF WEC104
cavation Method Dimensions Ground Level (mOD)| Client Job
Drive in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
5/12/2001 to 2.0m 80mm to 2.00m ABB
Jdounted Ratary Solid Location Dates Engineer Sheet
Swemn Auger {(100mm) 05/12/01-
18/12/2001 to 6.0m WEC 19/12/01 “ABB Eutech Limited 2/2
Depth Water Level Depth
(m) Sample/ Tests Depth Field Records (me(\j%) en‘i Description
(m) {Thickness)
- (1.30)
5 o 5.50 | Stiff red brown slightly sandy slightly gravelly CLAY,
~ Gravel is fine to medium angular to subrounded
. sandstone and shale. (BOULDER CLAY).
. (0.30)
- 600
- Complete at 6.00m
!; o i
i r
I - ! ! | |
| L | | J |
| i r ! | ;
| | J i | ! i
, I | | |
| . | ! :
t Remarks

: Scale Logged
| (approx} | By

125 2D

Figparer No.
SBEWEC 104




[———— T
. Ware Consuiting Limited Site
53 Longfield Road Number
Tring Hunstman Olefins 6 )
Hertfordshire, HP23 4DF WEC105
avation Method Dimensions i ey
on Me 86mm to 1.00m Ground Level (mOD) | Client Namber
Drive-in Window Sampler 80mm to 3.00m Huntsman Petrochemicals
40mm to ABB
e
Location Dates Engineer Sheet
05/12/01
WEC ABB Eutech Limited 171
Depth Water . Level Depth L
(m) Sample / Tests Depth Field Records {mQG0} (m) Description
(m) (Thickness)
c POSSIBLY MADE GROUND. SIiff red brown siightly
» gravelly clay.
e {0.30) G
u - B
- X8k
. 0.90 3
I POSSIBLY MADE GROUND. Very sait brown very
- gravelly clay.
:— f
Fast(1) at 1.50m. T (130
- Wet black olly impact.
2.10-2.10 D1 -
2.10-2.10 D2 - 2.20
L SHff to very stiff red brown slightly sandy slightly
o gravelly CLAY. Gravel is fine to medium subangular
- lo subrounded of fine grained sandstone.
- (BOULDER CLAY).
F
L~ (1.80)
= N
- NN
- \\\*\\\ N
- AN
T 400 ] -
- ; | | !
- | Complete at 4.00m ‘ I 11
. | | [
| % % P
| ] | o
: f o i Lo |
i i i L |
Remarks . ! Scale ‘ Loggad
“50mm Sauare Steed Monnonng Weil Cover C{approx) o By
Heavy rain aunng dniling (
PID faiure n ramn P -
SCRLON Cleared [or services by Hunsman nos =D
Figure Mo,

~BEWEC105




Ware Consulting Limited
53 Longfield Road

Site

WC Tri H tman Olefins 8 Number

l ring unstma 8
Hertfordshire, HP23 4DF WEC20
:avation Method Dimensions Ground Level {(mOD}| Client Job N
JCB Mounted Rotary Solid 100mm to 8.20m Huntsman Petrochemicals Number
- - Auger ABB
Location Dates Engineer Sheet
18/12/01 }
Ceniral Control ABB Eutech Limited 172
Depth Water . Levai Depth e E
(m) Sample/ Tests Depth Field Records (mQD) m Description Legend 5 | Instr
{m) (Thickness) 3
. MADE GROUND. Loose brown sandy gravel,
— (050)
2 o 0.50 | Sort to firm brown slightly sandy stightly gravelly
- CLAY. Gravel is fine to medium anguiar o
C. subrounded sandstone and shale, (BOULDER
L CLAY).
o L
2 C
I (4.50)
Slight seepage 3.0 to T
3.5(1) at 3.00m. -
2 -
1 [
j~‘ |
I '
‘ r !
! - |
i |
Il j—
| - :
I 1
- 2.00 )

. Remarks i Scale Logged
Sresd records by 0.2 av PID in pomivi . lapprox) | By
Lacation cieared for services nv Huntsman
S0mm Sauare Stest Monitoring Welt Cover . ~o

“igure No.

AEE.CTI0T




Ware Consulting Limited | sye [
53 Longfield Road Nu
WC l Tring Hunstman Olefins 6 mber
Hertfordshire, HP23 4DF WEC201
avation Method Dimensions Ground Level (mOD}| Client Job“‘m
JCB Mounted Rotary Solid 100mm to 8.20m Huntsman Petrochemicals Number
3 Auger ABB
9
Location Dates Engineer Sheet
18/12/01 .
Central Controf ABB Eutech Limited 272
Depth Water . Level Depth Lo 8
(my Sample / Tests | Depth Field Records (mOD) {m) Description Legend 5 | Instr
(m) (Thickness) =
5.00-5.50 D3 Minor(2) at 5.00m. L Very soft brown very sandy CLAY. Sand is fine.
5.00-5.50 01 *' (UNDIFFERENTIATED DRIFT).
5.00-5.50 D2 .
L
L. (0.90)
O 5.90 -
A Stiff red brown slightly sandy sfightly gravelly CLAY. [
1 - (0.30) | Gravelis fine to medium angular to subrounded
~ sandstone and shale. (BOULDER CLAY).
r 8.20
. Complete at 5.20m
iﬁ
I |
- !
F |
I |
i ; - |
Remarxs Scale Logged :
" {aporox) i By
<25 D
Flegure Ne

ABB.CCIE01




Ware Consulting Limited

Site

Refusal on very stiff clay.

Complete at 2.50m

53 Longfield Road Number
Tring Hunstman Olefins 6
¥ ; WEC202
Hertfordshire, HP23 4DF 4
avation Method Dimensions Ground Level {mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Peatrochemicals Number
B80mm to 2.50m ABB
Location Dates Engineer Sheet
08/12/01 .
WEC ABB Eutech Limited 171
Depth Water i Level Depth o 3
(m) Sample / Tests Depth Field Records {m0D) (my Description Legend =
{m) (Thickness) =2
- MADE GROUND Soft grey gravelly clay. Gravel is fine to o4
Slight seepage(1) at - 0.10 17 coarse angular clinker. -
0.05m. T {0.40) -
2 L 0.20 1 Stiff brown mottled black slightly organic CLAY. N
2 — (UNDIFFERENTIATED DRIFT).
- Stiff brown mottled grey slightly sandy slightly gravelly CLAY.
L Gravelis fine to medium subangular to subrounded of shale
3 - and sandstone. (BOULDER CLAY).
3 L
L ao)
4 L
4 .
4 L 250
—
-

—7
i

7

'!"]‘ T"z

Remarks
Locauon cieared for services oy Humisman
Fieid recoras oy 10.2 eV PID in Dpmivy
Bore backifiles with bentonite vetiets
' grounawater strikes in nawral grouna
avy rain 2unng aniling

Scale | Logged

‘ {approx) | By
Bt R 15
Figuse Me.

ABBEWECINZ




Ware Consuiting Limited
53 Longfield Road

Site

V‘/ ‘ l T Hunstman Ofefins & Number
ring unstman Olefins 6 j
: Hertfordshire, HP23 4DF WEC203
avation Method Dimensions Ground Level (mOD)| Client Job
. N
JCB Mounted Rotary Solid 100mm to 6.00m Huntsman Petrochemicals uvmﬁber
S uger ABB
Location Dates Engineer Sheet
19/12/01 o
Central Caontrol ABB Eutech Limited 12
_ Depth Water . Level Depth I g ,
m) Sample / Tests | Depth Field Records (mOD) (m Description Legend 5 | instr
(m) (Thickness) =
- Tarmacadam
. 0.10 ey
. MADE GROUND. Possibly dense grey clayey very %@:& 5
L sandy fine to coarse gravet RS
- 5 %‘&
-~ (060) g
. — %
C ‘i&&
I 0.70 ;
b SHff brown slightly sandy slightly graveily CLAY. .
s Gravel Is fine to medium anguiar to subrounded
[ sandstone and shale. (BOULDER CLAY).
2 -
2 L
s
2 L
r 3
4.50-5.00 02 Minor(1) at 4 .50m. o £50 |
4.50-3.00 D1 . ! Soft brown grey very sandy m AY. Band is fine o
| 4.50-5.00 03 - I medium. (UNDIFFERENTIATED DRIFT),
Rernarks Seale iLogged |
¢ 200mm Round Traffic Ratea Monitonng Wet Caver " {approx) | 8By !
Lacation clearea for services ov Huntsman )
Fleid recoras oy 0.2 2V PI0 in npmivy s -
Lo v
Siqure:No.

AEBRCTI02




Ware Consulting Limited
53 Longfield Road

Site

N
WC Tring Hunstman Olefins 8 umber |
L Hertfordshire, HP23 4DF WEC203
;avation Method Dimensions Ground Level (mOD)| Client Job B
JCB Mounted Retary Solid 100mm to 6.00m Huntsman Petrochemicals Number
h Auger ABB
Location Dates Engineer Sheet
19/12/01 )
Central Controt ABB Eutech Limited 212
Depth Water X Level Depth ?
(m) Sample/ Tests Depth Field Records (mOD) ‘(rﬁ‘, Description Legend B | Instr
(m) (Thickness) =
L oo
L 5.50 | SHIf red brown slightly sandy slightly gravelly CLAY. [
— Gravel is fine to medium angular to subrounded
L. sandstone and shale. (BOULDER CLAY).
. (0.50)
1 T so0
. Complete at 6.00m
.
n
g
! !
i !
0 o
: o D
- |
Remarks Scale | Logged
{approx) + By
25 Sub
Figurs Ne.

ABB.CC203




WCL

Ware Consulting Limited

53 Longfield Road

Site

! Fledd records oy 10.2 eV PID in opmiv)
Lecation clearea for services oy Huntsman
“50mm Sauare Steel Maniianng Well Caver

N
Tring Hunstman Olefins 6 umber
Hertfordshire. HP23 4DF WEC204
{cavation Method Dimensions Ground Level {mOD)| Client Job
JCB Mounted Rotary Solid 100mm to 7.80m Huntsman Patrochemicals Number
“tam Auger ABB
Location Dates Engineer Sheet
18/12/01 »
Central Control ABB Eutech Limited 2
Depth Water Level Depth ?
(m) Sample / Tests Depth Field Records mOD m Description Legendl = | |
m) ( ) (Thickness) P g § nstr
L MADE GROUND, Loose sandy angular to
o subangular fine to coarse gravel,
(050
2 L 0.50 | Seoft to stiff dark grey mottled black sandy organic
- CLAY with rare traces of fibrous plant remains.
- (0.30) | (UNDIFFERENTIATED DRIFT).
r 0.80 | SUff brown slightly sandy slightly gravelly GLAY.
o Gravet is fine angular to subrounded sandstone and
S shale. (BOULDER CLAY).
2 L
2 L (1.40)
2 c
o 2.20
. SHff red brown slightly sandy slightly gravelly CLAY.
- Gravel is fine angular to subrounded sandstone and
- shale. (BOULDER CLAY).
. (0.50)
1 =
L 2.70
- (0.20) | Stiff brown slightly sandy slightly gravelly CLAY.
- Gravel Is fine anguiar to subrounded sandstone and
- 2.90 1 shale. (BOULDER CLAY). s
1 C Stiff red brown slightly sandy sfightly gravelly CLAY.
— Gravel is fine angular to subrounded sandstone and
r shale. (BOULDER CLAY). -
r_
‘ =
j .
. Remarks

Scale | Logged
(approx} | By

Figure: fo,
ABECCZ04




[

WCL

.cavation Method

JCB Mounted Rotary Sofid
P Auger

Ware Consulting Limited
53 Longfield Road

Tring

Hertfordshire, HP23 ¢DF

Site

Hunstman Olefins 6

Dimensions

100mm 1o 7.80m

Ground Level (mOD)

Client

Huntsman Petrochemicals

Locatien Dates Engineer
18/12/01 .
Central Controf ABB Eutech Limited
Depth _ Water Level | Depth
(m) Sample / Tests Depth Field Records (meog) (erﬁ Description
(m) (Thickness)

7.50-7.80 D1

sll‘;|6Ix;lIr'ix!)'sxlIl!0{1[¢[(,1’1W‘W‘T‘T!*tcll]!"rjﬂ!f(ilt

I

il!l]iix

=
i
=

\‘
e}
o

..... becaming brown from 5.2m

———

Number

WEC204

Job
Number

ABB

Sheet

Compilete at 7.80m

]

I

T““T"T"rj‘ [

Y

7

‘315

!fl‘il;“ij

2

Remarks

Scale . Logged
(approx) » By
+:25 ZuD
Floures Na.

ABB.CC204-




WCL

Ware Consulting Limited
53 Longfield Road

Site

Numb
Tring Hunstman Olefins 6 umoer
Hertfordshire, HP23 4DF CC101
.cavation Method Dimensions Ground Level (mOD)| Client Job
{ Drive-in Window Sampier 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 2.00m ABB
Location Dates Engineer Sheet
T112/01 .
Central Control ABB Eutech Limited 111
Depth Water Level Depth
(m) Sample / Tests Depth ‘Field Records {mOD) ) rg Description
(m) (Thickness)
- MADE GROUND. Loose slightly clayey sandy angular
o medium gravel. Sheens and very strong petrol odours.
0.10-0.40 D1 Medium from MG(1) at .
0.10m. L (0.40)
45 -
0.40-0.40 D2 81 - 0.40
0.40-0.40 D3 . Very soft grey slightly sandy organic CLAY with rare plant
- sterns. Sand is fine. (UNDIFFERENTIATED DRIFT).
45 r
0.70-0.80 D6 L
- {0.80) -
0.80-0.80 D4 25 -
0.80-0.80 D5 ~
-
- 15 N
10 N 1.20
| - Soft red brown slightly mottied grey slightly sandy slightly
| - gravefly CLAY. Gravel is fine anguiar to subrounded
o sandsione &nd shale. (BOULDER CLAYY,
5 -
— (0.80)
: - ... becoming stiff from 1.6m
1.70-1.70 D7 L
L ... becoming very stiff from 1.8m
1 L 200
~ Refusat on clay
r Complete at 2.00m
. )
o
! L
| ! | -
; Ind i
* | - ; ! |
1 ; n | | o
! | ¢ | - f | |
| % s | - f % Lo
i’ 5 | ! b
! | ; i — ! : P
. ! | - i | i
Remarks 3 L o
Fiela recoras oy 10.2 &v PID in opmivi (a;gﬁ(‘ﬁ() i ngge
ZacxTiled with oentonie :
- Location clearea for services by Huntsman
25 =
Figure Ne.

ABBCC101




Ware Consulting Limited
53 Longfieid Road

Site

WC i Tring Hunstman Olefins 6 Number
Hertfordshire, HP23 4DF Cc102
savation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
60mm to 1.30m ABB
Location Dates Engineer _‘ShTet_
11/12/01 .
Central Control ABS Eutech Limited 171
Depth . Water . Level Depth L 3
(m) Sample / Tests Depth Field Records (mQOD) m Description b
(m) (Thickness) =
- Very soft brown slightly mottled grey slightly sandy slightly
— gravelly CLAY. Gravelis fine angular to subrounded
[ sandstone and shale. (BOULDER CLAY).
3.30-0.30 D1 O
0.30-0.30 D2 L ... bacoming soft from 0.4m
. {08
2 L
- ... becoming stiff from 0.6m
r ... becoming very stiff from 0.8m
[ 0.80
t_. Very stiff red brown slightly sandy slightly gravelly CLAY.
1 Gravel is fine angular to subrounded sandstone and shale.
— (BOULDER CLAY).
. {1.10)
1 L
1 T 200
— Refusal on clay
. Complete at 1.80m
-
- -
i " |
| S N
| f - A
| ; i i ! |
1 { ; [ i H {
i | H - i H H
I i 3 i i |
| i - ! P
Ramarks !

Fiewa recoras ov 10.2 eV PID in nomiv

Bacxfilea with oentorite

Locauon cieared for services by =untsmarn

Scale

: L.ogged

(aporox) | By

25

ZJD

Figure:Ne.
ABB.CZ102




Ware Consuiling Limited | gie I
53 Longfield Road
WC ! Tring Hunstman Olefins 8 Number
Hertfordshire, HP23 4DF CC103
cavation Method Dimensions Ground Level (mODR)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 2.00m ABB
- S
Location Dates Engineer Sheet
) 11/12/01 .
Central Controi ABB Eutech Uimited 171
Depth Water Leveal Depth 3
m) Sample ! Tests Depth Fieild Records mQoD m Description Le i %
( (m) (mab) {Thickness) P gend g
T MADE GROUND. Soft brown gravelly clay. Gravel is fine to
- coarse angular to subrounded of mudstone.
0.10-0.20 D3 - (0.30)
0.15-0.15 [B) X
0.15-0.15 01 L
- 0.30 | Soft becoming firm brown mottied black stightly sandy CLAY |
0.35-0.35 D4 - (UNDIFFERENTIATED DRIFT).
0.35-0.35 D35 - {0.20) .
1 - 0.50 | Firm becoming stiff brown mottied grey sfightly sandy slightly
— gravelly CLAY. Gravel is fine anguliar to subrounded
- sandstone and shale. (BOULDER CLAY).
q -
(150
— !
1 L
L .... becoming very stiff from 1.0m
1 C 200
- Refusal on clay
. Complete at 2.00m
c
.
—
‘ L
| L ! !
| .= | .
! - i i [
i ! - ; | § {
| - | o
“ | ol ‘
Remarks

i Field recoras by 10.2 v 210 in ppmiovi

Backilles with nentonie

Locauon cieared far samvices by Huntsman

~ Scale | Logged
{approx) | By

25 0
“igurer Mo,




Ware Consulting Limited

53 Longfield Road

Site

- N
; —» C I / Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 4DF CC1o4
savation Method Dimensions Ground Level (mOD)| Client _.j:b‘*‘%
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
B80mm to 2.50m AB8
Location Dates Engineer m
04/12/01
Central Control ABB Eutech Limited 11
Depth Water Level Depth _—“‘—ET
{m) Sampie / Tests Depth Field Records mOD m Description L =
(m) OO | il Tess) egend 3
o MADE GROUND. Soft to firm dark brown clay. R
0.8 L (@20 S
- 0.20 XS ”‘(&
— (0.10) H MADE GROUND. Soft dark brown gravelly clay. Gravel is “v’(/\'u 2
030-0.50 | D 0.8 - 0.30 || medium to coarse anguiar shale. [ —n
T (025 —— T
- Soft to firm dark grey to black mottied brown slightly organic
4 -~ WCLAY (UNDIFFERENTIATED DRIFT),
— 3.55
r. Stiff light brown slightly mottled grey sandy CLAY. Sand is
L fine. (BOULDER CLAY).
r (0.48)
4 T 100 Firm becoming very stiff red brown mottled grey slightly
) I~ sandy slightly gravelly CLAY. Gravel is fine o coarse angula
C lo rounded of sandstone, shale and mudstone. (ROULDER
L CLAY).
130-1.50 | D2 -
4 o
o (1.50)
4 C
230-2.50 | D3 -
4 T 250
— Refusal an very stiff clay.
o Complete at 2.50m

‘g"?“g““"{‘(jf; T ; T

1

H
i

i
I
I
!

Remarks
No grounawater sinkes
~ieid records by 0.2
Locaton ciearea for

aVv PID in oprmv
SBIVICES Dy Hunisman

“sre packiillea with nentonie pellets

Scale Logged
" lapprox) . By
25 SNiD]
“igure:Ne,

SBE.CO104




Ware Consulting Limited
53 Longfield Road

Site

- N
WC l Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 4DF CC105
savation Method Dimensions Ground Level (mOD}| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
£0mm to 3.00m ABS
Location tes Engineer Sheet
‘ 12/12/01 .
Central Control ABB Eutech Limited 171
Depth - Water Level Depth g
(m) Sample/ Tests Depth Field Records {mQD) (rﬁ) Description l.egend 2 nstr
(m) (Thickness) =

2.70-2.80 D2
2.80-2.80 D1

22

489

300

Slow from MG(1) at 1.60m.
290

(0.95)

(0.85)

2.45

(0.55)

3.00

MADE GROUND, Loose grey sandy subangular
fine to coarse gravel of clinker.

MADE GROUND. Loose o possibly medium dense
brown clayey sandy subanguiar fine to medium
gravel.

POSSIBLE MADE GROUND. Soft brown slightly
n gravelly sandy CLAY.

POSSIBLE MADE GROUND. Very soft dark grey
slightly gravelly sandy CLAY. Oily sheens, very
strong petrol odours.

Very stiff red brown stightly sandy slightly gravelly
CLAY. Gravel is fine anguiar (o subrounded
sandstone and shale, (BOULDER CLAY).

Refusal on clay
Complete at 3.00m

!‘Thl‘f{l}l“{:it

i ‘“Y‘j ¥ ”I

i“}“i 5‘5‘ j"i 1

. Remarks

Fieng recoras oy 10.2 eV PID in oomiv)
“50mm Zquare Stesl Monnonng Weil Cover
Location ciearea for services by Hunisman

Scale Logged

" lapprox} | By

25 2dD

Figure Mo
ABB:CCH0S




Ware Consulling Limited
53 Longfield Road

Site

N
Tring Hunstman Olefins 6 Umber
i ; CC106
Hertfordshire, HP23 4DF
.cavation Method Dimensions Ground Level (mQD)j Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
60mm to 1.90m ABB
Location Dates Engineer Sheet
12/12/01 .
Central Controf ABB Eutech Limited 171
Depth Water . Level Depth _— g
{m) Sample / Tests Depth Field Records (mOD) (m) Description Legend =
{m) {Thickness) 2
L Stff brown slightly sandy stightly gravelly CLAY. Gravel is
*' fine angular to subrounded sandstone and shale.
r (BOULDER CLAY).
L (0.40)
- 0.40
0.45-0.45 01 —  (0.20) | Soft to firm grey mottled black sandy CLAY.
1 - (UNDIFFERENTIATED DRIFT),
- 0.80
L Stiff red brown slightly sandy slightly gravelly CLAY. Gravel
L is fine angular to subrounded sandstone and shale.
- (BOULDER CLAY). -
1 -
- ... becoming very stiff from 1. 1m
L (130
i i
1 .
1.80-1.80 D2 n
“‘ 1.80
o Refusal on clay
- Complete at 1.90m
- | Lo
! - !
| - |
; " | |
‘ | o i :
i i . !

Remarks ) Scale Logged
lL.ocation cleared for services by Humsman Clapprox) @ By
Sackwilea wih nentonie
Fietd records by 0.2 eV P10 in opmitys e 5

FigureNe.

ABB.CC08




Ware Consulting Limited | gipe
53 Longfield Road Number
Tring Hunstman Olefins 6
I Hertfordshire, HP23 4DF CC1o7
avation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
50mm to 1.80m ABB
Location Dates Engineer Sheet
- 11712101 .
Central Controt ABB Eutech Limited 144
Depth , Water Level Depth
(m) Sample/Tests | Degth Field Records (mOD) ; (rg) Description
(m) (Thickness)
- Very soft light brown mottied grey sandy CLAY.
- (UNDIFFERENTIATED DRIFT).
T 050
0.30-0.30 D1 r
2 - 0.50 | Stiff becoming very stiff red brown slightly sandy slightly
~ gravelly CLAY. Gravel is fine angular to subrounded
. sandstone and shale. (BOULDER CLAY).
1 L
T (1.30)
1 o
C 180
- Refusal on clay
L Complete at 1.80m
| L
L
-
i
L :
.
i - | i
| - !
Remarks S 1 ed
Fieid recoras by 10.2 eV PID in gomivi . Jasg?&) i jésgg
Backiillea with oenmtonne
Location cteared for services ov Hunisman
sy o
Flgure Ne.

ABB.CCIW7




WCL

Ware Consulting Limited
53 Longfield Road

Site

Numb
Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 4DF CcC108
cavation Method Dimensijons Ground Level {(mQD)| Client Job ]
1 Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 1.60m ABB
Location Dates Engineer Sheet
11/12/01 .
Central Control ABB Eutech Limited 171
T
OER" | sample s Test pater Field Record (ReYE) | Depth Description L 2
m ample / Tests ep ie ecords m {m | escriptio egend
(m) (Thickness)] gend &
L— Soft brown mottled grey slightly sandy slightly gravelly CLAY "
. Gravels fine angular to subrounded sandstone and shale.
o (BOULDER CLAY).
1 L
- (1.60) | ... becoming stiff from 0.8m
1 ... becoming very stiff from 1.0m
L
[130-1.40 | Da n
1.40 D1 -
1,40 D2 -
1 L
C 1.60
L Refusal on clay
. Complete at 1.60m
F
N
r |
2
b
-
[ ] i
- ]
- i |
I i Lo
| ; - |
i , r | ||
| ! I | P
; L | .
| | | | Lo
i | ; ‘! ! ‘L i 1 i :
| ! | | L. g | L
| i i i " j ! P
| 1 * ] - ; z ]
| ] - :
! | i | I [ i
i i ; ! | N |
| Rernarks Seal Logged
: Fleld recoras oy 10.2 ev PID in DPITIV) (aog?o%c) i Bygg
; ~ocaton cieared for SBIVIces Dy Huntsman
' Backfillea with nentonite . D
Flgure: Ne,

ABECO

1

08




WCL

Ware Consulting Limited

53 Longfield Road

Site

N
Tring Hunstman Olefins /8 Umber
Hertfordshire, HP23 40F CC109
cavation Method Dimensions i
avatio e ESemso 1.00m Ground Level (mOD)| Client il?fr)nb
Orive-in Window Sampler 80mm to 3.00m Huntsman Petrochemicals er
40mm to ABB
.
Location Dates Engineer Sheet
04112401 )
’ Central Control ABB Eutech Limited 171
|
Depth - Water ) Level Depth L
{rm) Sample / Tests Depth Field Records (mCD) m Description
(m) (Thickness)
L MADE GROUND. Loose grey becoming dark brown (i
- clayey angular fine to medium gravel. Gravel of
L grey shale, brown mudsione and fine grained
L sandstone.
030-040 | D1 -
38 L
39 "
=~ (1.50) .
102 -
-
Fast(1) at 1.00m.
42
L™ 150 [ MADE GROUND. Looss dari grey medium o
- coarse angular shale and mudstone gravel
1.60-1.90 D2 350 C (roadstone type fill). Very oily product and strong
L solvent odaurs,
o S
1.90-1.90 D3 380 — <
F‘ ' ",(; ]
et 4
[ (.20 B0s 0t NN
P A N
F S NN
3z — /{k:;:?fx(
N Rnee
[ O N
- R
L- f(‘(f%(‘ LS N
t' 2.70 — \\
- Soft grey mottled dark brown CLAY. —
2.80-2.90 D4 - (UNDIFFERENTIATED DRIFT). — \
4 — N
(0.80) A— W
d — N
2 T 380 [ , N
L 5871 Possibly medium dense light brown slightly clayey
; ne.SAMD. (L DIFFERENTIATE DRIFTY: \\\\s\\
- N
- (0.45) | Firm red brown slightly sandy slightly gravelly \\bg
- CLAY. (BOULDER CLAY). NN
[ N \\\\\
[~ \Q.\‘-
400
-
| s Complete at 4.00m J
1 - |
‘ E J = |
i ; | — I !
; H | i i : !
| | ! i Iad i i
: i i ! | [ — !
i ! ! ; | i i !
| [ ! i - H
| ! : e ;
; i ! - ;
| ! —

Remarks Scale Logged
“SOmm sauare siget monitonng wel cover lapprox) | By
~2CANON cleared for services v Huntsman ’

Fiewa recoras oy 10.2 eV PID in opmiv) .
R S
Figure Ne.

~BEWECI08




Ware Consulting Uimited

53 Longfield Road

Site

N
WC ! ; Tring Hunstman Olefins & umber
Hertfordshire, HP23 4DF CC110
avation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Pstrochemicals Number
80mm to 2.00m ABB
Location Dates Engineer Sheet
11/12/01 )
Centraf Control ABB Eutech Limited i
Depth Water Level | Depth 5
m} Sample / Tests Depth Field Records moD m Description L =
) (rm) O | i Mess) ' egend =
- Soft brown mottled black sandy CLAY.
[ (UNDIFFERENTIATED DRIFT).
C (0.30)
0.20-0.20 D1 N
r 0.30 | stiff brown mottled grey slightly sandy slightly graveily CLAY. |
a Gravel s fine angular to subrounded sandstone and shale.
L (BOULDER CLAY),
1 L
N 0.60)
- 0.90
— Stiff to very stiff red brown slightly sandy slightly gravelly
1 L CLAY. Gravel is fine anguiar to subrounded sandstone and
[ shale. (BOULDER CLAY).
L. {1.10)
1 L
1 LT 200 i

T
i

T

T
|

]TT‘I’TT‘f"‘z}»}![t

!

Refusal on clay
Compiete at 2.00m

!‘Ilr‘r§‘§)|llli‘l‘zf1

L

Remarks

Fieid recoras ov 10.2 ev PID in CRMVE

Backiilea with sentonie

LOCAIOoN ciearea for services py Hurtsman

Scale | Logged

*{approx) . By
n2E o
Figure No.




Ware Consulting Limited
53 Longfield Road

Site

: P Number
Tring Hunstman Olefins 8
Hertfordshire, HP23 4DF CC111
:avation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 2.00m ABB
Location Dates Engineer Sheet
17/01102 .
Central Control ABEB Eutech Limited 11
Depth Water . Level Depth -
{m) Sample / Tests Depth Field Records (mOD) A{m) Description
{m) (Thickness)
. MADE GROUND. Loose grey slightly clayey sandy rounded
0.05-0.15 D3 fine to medium gravel. Petrol odours.
0.10-0.10 Dz 56 C (0.258)
0.10-0.10 D1 Damp MG(1) at 0.20m. L.
23 - 025 | Soft dark grey brown sandy CLAY. (UNDIFFERENTIATED
- DRIFT).
1 - (0.35)
- 0.60 "
- Soft to firm brown mottied grey slightly sandy slightly gravelly
L CLAY. Gravel is fine anguiar to subrounded sandstone and
- shate. (BOULDER CLAY). .
1 r (0.40)
1 L 100 Stiff red brown sfightly sandy slightly gravelly CLAY. Gravel
- is fine angular to subrounded sandstone and shale.
C (BOULDER CLAY).
;“
1 - (1.00) ... becoming very stiff from 1.5m
L 200
— Refusal an clay
r Complete at 2.00m
L
o
I i
-
3
—
- !
| L L
| ] | | [
| ; . ‘ !
! ; | r | .
: i | | | i by
! i ; i — : o
| i { | - i : !
; ! ‘ - & [
Remarks ) ) - Seaie L.ogged
L cleared lor services pv Huntsman {approx) | By
¢ with cenonie
Fieta recoras py *0.2 eV PID in somiv
c2E 2.0
Flgure Ne,

ABE.CCT1




Ware Consuiting Limited

53 Longfield Road

Site

' - Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 4DF CC111A
avation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 2.00m ABB
Location tes Engineer Sheet
17/01/02 , _
Central Control ABB Eutech Limited 171
Depth Water . Level Depth - 3
{m) Sample [ Tests Depth Field Records (mOD) (m) Description Legend
(m) Thickness) =
- L TOPSOIL
— 005 -
C Stiff to very stiff brown lo dark brown slightly mottied grey
- slightly sandy slightly gravelty CLAY. Gravel is fine anguiar to
— subrounded sandstone and shale. (BOULDER CLAY).
r
1 L
1 L
o (1.95)
1 O
1 o200
— Refusal on clay
r Complete at 2.00m
r
| L
| !
| o,
i ! i
i - ‘ }
Remarks ‘

‘Location ciearea far services oy Hunsman
Backfillea with centonite

Fielg records by (0.2 av PO in opmivy

Scale Logyged
{approx) | Ry

s D
Flaare No.

ABB.CCT 1A




Ware Consuiting Limited
53 Longfield Road

Site

Numb
WC I | Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 4DF CC112
zavation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
80mm to 2.80m ABB
Location Dates Engineer Sheet
17/01/02 .
Central Control ABB Eutech Limited 171
Depth ) Water . Level Depth o 3
{m) Sample/ Tests Depth Field Records (mOD Am) Description Legend =
{m} (Thickness) =2
L Very stiff brown ta red brown slightly sandy slightly gravelly
n CLAY. Gravel is fine angular to subrounded sandstone and
[ shale, (BOULDER CLAY).
L (080
1 L
o 0.90 B
I 0.85 [] Possibly dense grey green sandy angular gravel.
. 1 - (UNDIFFERENTIATED DRIFT).
110-1.10 D1 . Soft brown very sandy CLAY. (UNDIFFERENTIATED
0-1.20 D2 N DRIFT).
- {0.75)
1 - ... becoming firm from 1.5m
n 1.7¢
. Firm to stiff red brown slightly sandy slightly gravelly CLAY.
- Gravel is fine angular to subrounded sandstone and shale.
» (BOULDER CLAY).
1 C
(110
1 -
- 280
- Refusal on clay
r Complete at 2.80m
::f”
-
-
o !
I
. |
- ’ i
| - | ;
; f o | | !
| b b
Remarks Scale Logged
Fieid recards oy 10.2 eV PiD in opmiys - {approx) | By
Backiillea with centonne :
Location cieared for services oy Huntsman e ~5
Figure-Na.

ABB.CC1i2




Ware Consulting Limited
33 Longfield Road

Site

e

: Fleta recoras pv 10.2 sV PID in oomivi
:30mm Sauare Steet Monitanng ‘Well Cover
Locaten cleared for services ov Humisman

C I Tring Hunstman Olefins 6 Number
g » Hertfordshire, HP23 4DF CC113
.cavation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80mm to 1.00m Huntsman Petrochemicals Number
60mm to 2.00m ABS
Location Dates Engineer Sheet
12042101
Central Control ‘ABB Eutech Limited 171
3 T e
Deps [ Sample/Tests | Goser Field Record he¥d) | Deptn Descripti L s
m P asts en ield Records m m escription d s
(m) ( (Thickness) P sgen B Instr
L MADE GROUND. Loose brown rounded cobbles. y
- 0.08 |
. 0.15 [1 CONCRETE. i
L 0.20 Iy
b (0.05) || MADE GROUND. Loose brown sandy angutar fine
3 - to medium gravel.
. (0.40)
[N Loose brown slightly gravelly sandy CLAY. Gravet
45 = is fine angular, (UNDIFFERENTIATED DRIFT),
— 0.60
0.60-0.70 D2 Water strike(1) at 0.60m. . Soft grey green stained black sandy gravelly CLAY.
0.70-0.70 BN 800 L (0.30) | Highly impacted by hydrocarbons with strong
b hydrocarbon odours. (UNDIFFERENTIATED
955 N DRIFT).
600 - 0.90
t__ Firm red brown slightly sandy slightly graveily
42 CLAY. Gravel is fine angular to subrounded
- sandstone and shale. (BOULDER CLAY).
L ... becoming stiff from 1.2m
L (110)
15 L -... becoming very stiff from 1.5m
4 O
1 LT 200
— Refusai on clay
- Complete at 2.00m
-
3
¢ —
=
! g‘:‘ |
| b
F | } | |
| o ’ H l i
| [N | 1 ! |
| - | o
= : i |
. o
" Remarks

Scale Logged

~iapprox) | By

o5 on




Ware Consulting Limited Site [
53 Longfield Road Number
Tring Hunstman Olefins 6
Hertfordshire, HP23 4DF CC114
avation Method Dimensions Ground Level (mOD)| Client Job
Drive-in Window Sampler 80rmim ic 1.00m Huntsman Petrochemicals Number
80mm to 3.00m ABB
Location tes Engineer Sheet
17/01/02 )
Central Control ABB Eutech Limited i1
Depth ) Water . Level Depth o 3
(m) Sample / Tests Depth Field Records (mOD) {m) Description Legend &
(m) (Thickness) =
L MADE GROUND. Loose brawn sandy clayey angular fine 1o eomiaas:
—  (0.15) | coarse gravel. LR
r 0.15 \,\‘2 x,\,\;\(:
L MADE GROUND. Loose light orange angular cobbles of fire K\/\\‘Zgg“@
- brick. &S
L S
5 L
r. (1.05)
’ —
C 1.20 z
- SHiff to very stiff brown becoming red brown rmottled grey -
- slightly sandy slightly gravelly CLAY. Gravel is fine angular tof;
- subrounded sandstane and shale. (BOULDER CLAY),
L. {0.40) !
1
r 1.60 | Stiff dark brown mottled black sandy CLAY. (BOULDER
L 170 ]CLAY).
- Stiff to very stiff red brown mottied grey siightly sandy slightly
- gravelly CLAY. Gravel is fine angular {0 subrounded
- sandstone and shale. (BOULDER CLAY).
1 L
C (1.30)
1 [
L 300
f— Refusal on clay
r Complete at 3.00m
. L
! ‘ —
! 1 e i '
‘ Remarks ) Scale : Logged
Lacation clearea for services by Hunisman Clapproxy By

Sackiileq with bentonie
Figig recorns ov 10.2 &V PID in ocpmiv)
Cm -

Figure No.
ABB.CO e




Ware Consulting Limited
53 Longfield Road

Site

. N
WC ! / Tring Hunstman Olefins 6 umber
Hertfordshire, HP23 4DF CC201
cavation Method Dimensions Ground Level (mOD)| Client Job
JCB Mounted Retary Salid 100mm to 4.00m Huntsman Petrochemicals Number
Sterm Auger AB8
Location Dates Engineer Sheet
18/12/01 )
Central Contral ABB Eutech Limited 114
Depth Water X Leve! Depth o
{m) Sample / Tests Depth Field Records {mQD)} A{m Description Legend|
{m) (Thickness)
L Soft light brown sandy CLAY.
- (UNDIFFERENTIATED DRIFT),
2 O (040
\:’ 0.40
L. Soft brown sandy CLAY. (UNDIFFERENTIATED
- DRIFTY.
) 3 P (1.30)
. -
L 1.70
L Saft brown grey slightly sandy slightly gravelly
- CLAY. Gravel is fine 1o medium angular to
— subrounded sandstone and shale. (BOULDER
- CLAY).
500 - Very strong hydrocarbons and solvent adours
— from 2.m .
-
2.30-2.70 [0y
2.30-2.70 02
2.30-2.70 D3 .
2500 L
- (1.80)
F
.
250 - ... becoming stiff from 3.2m
-4.00 D4 50 P 3.50 , :
o~ 00 255} Stiffred:brown'stightly sandy slightly gravelly CLAY!
BIB0MI00 (8]} - Gravel is fine to medium anguiar.to. subrounded
i sandstone and shale. (BOULDER CLAY), Appears [
— (0.50) | unimpacted by hydrecarbons and solvents.
-
-
F 4.00 |
4[- Cumplete at 4.00m i
| o ; |
! - i |
; r ? o
! . ! I I | !
! i { !
| | r / | . !
f ! r | n |
| | R
Remarks L d
1E0mm Sauare Stees Monitonng well Cover (agg?éib i nggg
-0cauon cieared for services oV Huntsman .
Fieia recoras by ©0.2 8V 2D in nomiv)
25 s
Figure-Na,

ABB.CTZM




Ware Consuiting Uimiled
53 Longfield Road

Site

T T T T e,

7 Numb
W Tring Hunstman Otefins 6 Hmber
Hertfordshire, HP23 4DF CC202
cavation Method Dimensions Ground Level (mOD}| Client Job
JCB Mounted Retary Solid 100mm to 5.60m Huntsman Petrochemicals Number
Stern Auger ABB
Location Dates Engineer Sheet
17112/01
Central Controf 'ABB Eutech Uimited 12
Depth Water Level Depth g
(n‘i) Sample/ Tests Depth Field Records (mOD) ] n‘% Description Legend T | instr
(m) (Thickness) =
C Stiff brown slightly sandy sligntly gravelly CLAY. T
— Gravel is fine to medium angular to subrounded N
. sandstone and shale. (BOULDER CLAY). §
1 L Al
L -
o A
. - /'v /
- e
1 C 200 A
- AL
i Al A
- //‘ rd
C g //
~ A
S R o
1 _ Va
- A
r 4 A
a 1
C AL
1 L 2.00 | SUff red brown skightly sandy slightly gravelly CLAY. /
— Gravel is fine angular to subrounded sandstone and e /,/
r shale. (BOULDER CLAY). 45
/// 4
F // //
/
E‘ e
1 - 0N
L (1.50) N
1 o
C
1 o180 :
t— Stiff red brown, slightly. sandy. slightly.gravelly: Gl
= Gravel'is fine to medium anguiar to subrounded
- dstone-and:shale:(BOULDER CLEAYY:
- !
b
“+ "“‘—
n s
g [ (1.50} )
i \j’“ |
| e ;
- !
‘ H f i
‘ ! - I
| i by |
| ; - ‘
T .00 .

Remarks - e Logged
Fieid records by 10.2 eV PID in DpMmitv) : laégffof;) ! ngg
Locaton cleared for services Dy Hunsman ;

*50mm Sauare Steel Momitoning Wett Cover . o
Figure No

~BELCCZ0Z




WCL

icavation Method

JCB Mounted Rotary Salid
“t=m Auger

Dimensions
100mm to 5.80m

Ware Consulting Limited
53 Longfield Road

Tring

Hertfordshire, HP23 4DF

Site

Hunstman Olefins 8

Ground Level (mQD)

Client

Huntsman Petrochemicals

Location

Central Contral

t
(m) Sample / Tests

Dates
17/12101

Engineer

" ABB Eutech Limited

Water
Depth Field Records
(m)

5.50-5.80 oy

Level Depth
oD m)
(Thickness)

Description

SUff grey slightly sandy CLAY. (BOULDER CLAYY,

Nurnber

Cc202

Job
Number

ABB

Sheet

L dz'§
egend &
=

Possibly moderately strong grey MUDSTONE.
1 WURASSIC REDCAR MUDSTONE FORMAT!OM

Complete at 5.60m

\!s;.isil:’1irj"T“llAfr)rgﬂissilru]<r1t|||1!illlixiﬁ”rr‘l“[‘{—{"r“lxixxfll(illl
! [ f

‘E‘T"Tij‘rj T l T

{Z! il‘) 1'1‘"]1

Remarks

. Scale ; Logged

¢ {approx) | By
©25 D
Flgure: Na.

ABR.CC202




Ware Consulting Limited
53 Longfield Road

Site

WC l Tring Hunstman Olefins & Nu‘mber
Hertfordshire, HP23 4DF CC203
(cavation Method Dimensions Ground Leve! (mOD)| Clent Job
JCB Mounted Rotary Solid 100mm to 1.50m Huntsman Petrochemicals Number
Stern Auger ABB
Location es Engineer Sheet
17/12/01 \
Central Controt ABB Eutech Limited 171
Depth Water Level Depth 3
(m) Sample / Tests Depth Field Records moOD m Description L =
(m) MO0} | rhidless) P sgend § | Instr
0.00-0.15 | D1 ) L MADE GROUND. Loose black grey sandy angular &&& ST
0.00-0.15 D2 Fast from MG(1) at 0.05m. ~ (0.15) | fine to coarse. Heavily impacted by oily olreieey NS
0.00-0.15 D3 " . 0.15 []hydrocarbons. - NIR
- Stiff brown sfightly sandy slightly graveily CLAY.
r Gravel is fine to medium angular to subrounded
i sandstone and shale. (BOULDER CLAY).
o (1.38)
- 150
e Drilling stopped due to impacted perched
C. waters
L Complete at 1.50m
“._._.._.
T
, : - i |
: | o | | :
Remarks

Unanie o ao Heausnace PID testing on natural so0ils cue © perched waiers cross contaminating anlf retumns
HP!O recoras oy 0.2 eV PID in opmivi
ocanon cieared for services by Huntsman
’Qfﬂm Sauare Steel Montonng Weit Cover

Scale Logged

- {approx) | By~

125 24D

“igure No.
ABB.CC203




Ware Consuiting Limited Site
53 Longfield Road Number
Tring Hunstman Olefins 6
_ Hertfordshire, HP23 4DF CC204
:cavation Method Dimensions Ground Level (mOD)| Client Job
JCB Mounted Rotary Solid 100mm to 3.55m Huntsman Petrochemicals Number
Stam Auger . ABB
Location tes Engineer ! Sheet
17/12/01 .
Central Controi ABB Eutech Limited 171
Depth Water ] Level Depth o g
{m) Sample / Tests Depth Field Records (mOD) {m} Description Legend & | Instr
(m) {Thickness) =
L MADE GROUND. Loose clayey sandy gravel.
L. {000
2 R
- 0.90
- Saft to firm brown slightly sandy slightly gravelly
2 - CLAY. Gravel is fine to medium anguiar to
- —~ subrounded sandstone and shale. (BOULDER
r CLAY).
! [
2 T (1.30) "
Slight minar seepage(1) L
at 2.00m. —
2 -
L 2.20
- SUff red brown slightly sandy slightly gravelly CLAY.
- Gravel is fine anguilar to subrounded sandsfone and
— shale. (BOULDER CLAY).
5 b
o
BNCIETe
2 C
L™ 3.30 [ Very stiff grey GLAY. (BOULDER CLAY). e
3.40-3.40 D2 8 r. Y Y ( L — N
0.3 40 D1 C (0.20) -
- 3.50 ,
B 355 } Passibly strong grey MUDSTONE. (JURASSIC
. LREDCAR MUDSTONE.EQRM TION)
. Refusal an mudstone
Complete at 3.55m
r i
[ |
O | I | | !
r | | ! J ‘
[ |
] ! ; }
. ¢ | i
o |
| ! ~ : ! i
‘ | | ; |
| ? : N |
1 i H i
H — ' i |
| | [ i [ i
i Rernarks : ; | ed |
: Fiewd records oy 0.2 &V PID in ppmiy) : (agg?&) I éggg
Lacation cleared for services oy Hunisman | ;
180mm Square Steet Montonng Well Cover ’ o
g mor
Figura Ne.

SBR.CCI04




APPENDIX C
QA/QC FORMS

CHAIN OF CUSTODY
AND SELECTED LAB QA/QC CHECKS
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LABORATORY PERFORMANCE DATA

The following section presents precision and bias data for the test methods
used in the investigation. Precision and Bias parameters are within accepted
UKAS and MCerts (where proposed) limits.

BIAS - is the difference between the analytical result and the actual
concentration expressed as a percentage (the actual concentration is
assessed using a standard of known concentration). The bias is usually less
than 10% depending on the method — see following data.

PRECISION - the reproducibility of an analytical result by a method, the
standard deviation expressed as a percentage of the known concentration,
usually less than 15% depending on the method — see following data.
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APPENDIX D

CONCENTRATION OF CONTAMINANTS -
DETECTED IN SOIL AND GROUNDWATER
SAMPLES
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TABLE D9: DIESEL RANGE ORGANICS - SOIL Units = mg/kg
OLEFINS 6
iiinr:gtlj Depth Soil Type !-?;Z:oei::ra:)':)?\es Interpretation
OL101 0.1-0.2m Made Ground 926 Lube oil
OL101 3.2-3.5m Sandy Clay 91 unknown pattern detected
OL102 1.7-1.9m Sand 68 unknown pattern detected
OL103 0.0-0.1m Made Ground 1117 diesel/iube oil
OL104 3.0-3.4m Sand 45 1 discrete Peak at approx C25
OL105 0.3-0.4m Made Ground 7 No identfication possible
OL1086 1.4-1.5m Boulder Clay 10 unknown pattern detected
OL107 1.6-1.9m Boulder Clay 47 unknown pattern detected
OL108 2.3-2.5m Sand 61 unknown pattern detected
OL110 0.1-0.2m Boulder Clay 26 unknown pattern detected
OL111 0.5-0.6m Sand 65 unknown pattern detected
OL114 0.1-0.2m Made Ground 180 Biodegraded Diesel
OL115 1.5-1.6m Sand 5 No identfication possible
OL201 4.2-4.5m Silty Sand 122 Possible Gasolene Residue / Possible Kerosene Type Residue/ Biodegraded Diesel/ Poss Lube Ol
OL202 1.4-1.6m Sandy Clay 32 unknown pattern detected
OL203 1.5-1.6m Made Ground 96 unknown pattern detected
OL204 54-57m Silty Sand 17 unknown pattern detected
OL208 3.0-3.5m Silty Sand 14 unknown pattern detected
OoL210 0.3-0.4m Made Ground 120 Biodegraded Dieseal
{  OL214 2.4-2.5m Sand 37 unknown pattern detected

WILTON ETHYLENE CONTROL

Sample . Diesel Range .

identity Depth Soil Type Hydrocarbons Interpretation
WEC103 0.6-0.8m Made Ground 5 Possible Lube oil

WE 104 0.1-0.3m Organic Clay 57 possible humic acids
WECT104 1.7-1.9m Boulder Clay 54 possible Biodegraded Diesel
WEC104 4.5-4.8m Sandy Clay 83 Possible Gasolene Residue / Possibie Kerosene Type Residue/ Biodegraded Diesel/ Poss Lube Off
WEC201 5.0-5.5m Sandy Ciay 68 Possible Gasolene Residue / Possible Kerosene Type Residug/ Biodegraded Diesel/ Poss Lube O#f
WEC203 4.5-5.0m Sandy Clay 47 Possible Gasolene Residue / Possible Kerosene Type Residue/ Biodegraded Diesel
WEC204 7.5-7.8m Boulder Clay 57 Possible Gasolene Residue / Possible Kerosene Type Residue/ Possibie Biodegraded Diesel
CENTRAL CONTROL

lsdae,-r:ﬁt[; Depth Soil Type :;Zfi::iii%i interpretation

CC1o1 0.1-0.4m Made Ground 1,039 «|Biodegraded-Diesel/l:ube-oil

CC101 0.7-0.9m Sandy Organic Clay 45 unknown pattern detected

GGC103 0.1-0.2m Made Ground 180 unknown pattern detected

CC105 2.7-2.9m Boulder Clay 1,870 PAH'S/Lube oil

CC 109 1.6-1.9m Made Ground 2,307 unknown pattern detected/lube oif

CC109 2.8-2.9m Grey Clay 207 Possible kerosene type residue/possible lube oil

CCitt 0.05-0.16m¢  Made Ground 41 unknown pattem detected

CC112 1.1-1.2m Sandy Clay 53 Possible PAH's

CC113 0.6-0.7m Sandy Clay 2,938 Lube oil/Possible Biodegraded Digsel

CCca01 2.3-2.7m Boulder Clay 157 possible gasoline residuss/ diesel/ possible Lube O /Possible Humic acids
CC201 3.5-4.0m Boulder Clay 73 Possible Gasolene Residus/Possible kerosene type Residue / Possile Biodegraded Diesel
CcCc202 5.5-6.6m {Possible Mudstone 71 possible gasolene Residus/possible kerosene residue

CC203 0-0.15m Made Ground 4,659 Biodegraded Diesel/ lube oif




TABLE D10: DIESEL RANGE ORGANICS - WATERS Units mg/t

OLEFINS 6
Sample Diesel Range Interpretation
Identity Hydrocarbons
QLi102 <0.010 No Identification Possible
OL104 0.016 unknown patiern detected
oL107 <0.010 No identification Possible
OL114 0.012 unknown_pattern detected
0OL201 0.012 unknown pattern detected
OL204 <0010 No Identification Possible
OL206 <0.010 No Identification Possible
0L207 <0.010 No Identification Possible
0OL208 <0.010 No ldentification Possible
oLzt <0010 No identification Possible
0OL213 <0.010 No |dentification Possible
OL214 <0.010 No ldentification Possible
OL21s <0.010 No Identification Possible
OL217 <0.010 No Identification Possible

WILTON ETHYLENE CONTROL

Sample

Diesel Range
identity Hydrocarbons

interpretation

WEC1058B 8.53 1 Discrete Peak at C15/ Lube Oil

WEC201 0.084 Possible Lube oil

WEC203 0.050 unknown pattern detected/ Possible Lube Oil
WEC204 <0.010 No ldentification Possible

CENTRAL CONTROL

Sample Diesel Range .

Identity Hydrocarbons Interpretation

CC104 <0.010 No Identification Possible

CC105 5.35 Gasoline Residues/Naphthalene/Methyl Naphthalene/Possibie Lube Off
CC109 8.65 Gasoline Residues

CC113 124 Gasoline Residues/ Lube Oil

Cc201 299 Gasoline Residues/ Lube Oil

CC202 0.212 Lube oil

CC203 3.65 Biodegraded Diesel lube oil

CC204 0.143 unknown _pattern detected

OLEFINS 6 (Feb 03)

Sample | Diesel Range N
ldentity | Hydrocarbons nterpretation
oL102 0.013 unknown pattern detected
OL104 0.038 unknown patlern detected
OL114 0.014 unknown pattern detected
0L204 0.015 unknown pattern detected
0OL206 0.013 unknown pattern detected
OL207 0.012 unknown pattern detected
oL211 0.064 unknown pattern detected
OL213 0.011 unknown pattern detected
OL214 4.306 unknown pattern detected

CENTRAL CONTROL (Feb 03)

Sample | Diesel Range N

identity | Hydrocarbons fnterpretation

CC109 0.618 possible gasoline residue/pessible fube oil
CC113 4615 biodegraded diesel/possible lube oit
CC203 0.023 unknown paitern detected




TABLE D11: PETROL RANGE ORGANICS - SOILS

Units = ma/kg
OLEFINS 6
Total
Samg?le Depth Soil Type | Volatiles | Benzene | Toluene Ethyl Total
Identity Benzene | Xylene
C4 to C13
OL101 0.2m Made Ground!  <0.010 <0.010 <0.010 <0.010 <0.010
OL101 3.25m Sand <0.010 <0.010 <0.010 <0.010 <0.010
OL102 1.2m Sand <0.010 <0.010 <0.010 <0.010 <0.010
0OL102 1.8-1.9m | Boulder Glay | <0.010 <0.010 <0.010 <0.010 <0.010
OL103 0.05m | Made Ground 101 <0.010 0.033 0.100 0.549
OL103 1.4-1.5m Sand <0.010 <0.010 <0.010 <0.010 <0.010
OL104 3.4-3.5m Sand 0.598 0.088 0.036 0.058 0.189
OL105 0.4m {Made Ground 14.4 0.051 0.098 <0.010 0.047
OL106 0.6m Boulder Clay 0.300 <0.010 <0.010 <0.010 <0.010
OoL107 1.7-1.8m | Boulder Clay 0.680 0.489 0.022 <0.010 0.029
OL108 2.4m Sand 2.98 1.35 0.052 <0.010 0.032
OL110 0.15m | BoulderClay ! <0.010 <0.010 <0.010 <0.010 <0.010
OL111 0.55m Sand <0.010 <0.010 <0.010 <0.010 <0.010
OL114 2.5m Sand 3.10 2.92 <0.010 <0.010 0.033
OL115 1.6m Sand 0.410 0.019 <0.010 <0.010 0.089
OL115 2.9m Sand 0.516 0.035 0.025 <0.010 0.182
0OL201 4.2-4.5m | Silty Sand 0.313 <0.010 <0.010 <0.010 0.130
OL202 1.4m Sandy clay <0.010 <0.010 <0.010 <0.010 <0.010
OL203 1.5m Made Ground 6.37 <0.010 <0.010 0.011 0.378
OL204 5.4-57ml Silty Sand <0.010 <0.010 <0.010 <0.010 <0.010
OL206 4.4-50m| Silty Sand 0.033 <0.010 <0.010 <0.010 0.033
0OL208 3.0-35m; Silty Sand 0.453 0.250 <0.010 <0.010 0.059
OL214 2.9m Boulder Clay 0.045 <0.010 0.014 <0.010 0.021
WILTON ETHYLENE CONTROL
Total
Samg!e Depth Soil Type | Volatiles | Benzene | Toluene Ethy! Total
Identity Benzene | Xylene
C4 to C13
WEC103 0.6m IMade Ground} 0.128 <0.010 <0.010 0.042 <0.010
WEC104 0.3m Organic Clayj  <0.010 <0.010 <0.010 <0.010 <0.010
WEC104 4.5-4.8m | Sandy Clay <0.010 <0.010 <0.010 <0.010 <0.010
WEC105 2.1m 1Made Ground] 2.895 <0.010 <0.010 <0.010 0.072
WEC 201 5.0-5.5m | Sandy Clay <0.010 <0.010 <0.010 <0.010 <0.010
WEC203 4.5-5.0m | Sandy Clay <0.010 <0.010 <0.010 <0.010 <0.010
CENTRAL CONTROL
Sample Lotal Ethyl Trntal
identity Depih Soii Type tolat;fs Benzene | Toluene E%%:}:;m‘ Xylene
: Caplo Oy ’
CC101 0.4m Made Ground] 583.330 0.477 1.061 11.439 19.089
CC101 0.8m Organic Clay |  26.434 0.030 <0.010 0.161 0.285
CC101 1.7m Boulder Clay 0.137 <0.010 <0.010 0.053 0.075
CCio2 0.3m Boulder Clay <0.010 <0.010 <0.010 <0.010 <C 010
CC103 C.15m  { Made Ground 8.155 <(.010 <0.010 <0.010 <C.010
CC105 2.8m Boulder Clay | 552590 0.113 0.414 17.137 154.709
CC108 0.45m Sandy Clay 1.379 <0.010 <0.010 0.018 0.137
CC106 1.8m Boulder Clay <0.010 <0.010 <0.010 <0.010 <0.010
GC107 0.3m Sandy Clay <0.010 <0.010 <0.010 <0.010 <(.010
CC108 1.4m Boulder Clay 0.547 <0.010 <0.010 <0.010 0.484
CC109 1.9m Made Ground 1,157 0.109 0.104 3.092 23.078
CC110 0.2m Sandy Clay <0.010 <0.010 <0.010 <0.010 <0.010
CC11 0.1m Made Ground 2.906 C.0186 <0.010 <0.010 0.116
CC112 1.1m Sandy Clay 0178 <0.010 <0.010 <0.010 0.044
CC113 0.7m Sandy Clay 177.388 0.888 <0.010 3.380 3.941
CCcz201 2.3-2.7m | Boulder Clay | 2,831.740 0.380 13.020 12.680 11,586,625
CC201 3.5-4.0m | Boulder Clay 5.757 0.014 0.112 0.626 4.937
CC203 0.15m IMade Ground] 25.118 <0.010 <0.010 <0.010 0.130




TABLE D12: PETROL RANGE ORGANICS - WATERS
OLEFINS 6
Sam?le Totat Volatites Benzene Toluene Ethy! Total Xylene
Identity Benzene
Cst0Cyy
OL102 <0.010 <0.010 <0.010 <0.010 <0.010
OL104 0.356 0.038 <0.010 <0.010 0.089
oL107 <0.010 <0.010 <0.010 <0.010 <0.010
QoL114 <0.010 <0.010 <0.010 <0.010 <0.010
OL201 <0.010 <0.010 <0.010 <0.010 <0.010
0OL204 <0.010 <0.010 <0.010 <0.010 <0.010
QL2206 <0.010 <0.010 <0.010 <0.010 <0.010
oL207 <0.010 <0.010 <0.010 <0.010 <0.010
0OL208 <0.010 <0.010 <0.010 <0.010 <0.010
oL211 <0.010 <0.010 <0.010 <0.01¢ <0.010
OL213 <0.010 <0.010 <0.010 <0.010 <0.010
0olL214 <0.010 <0.010 <0.010 <0.010 <0.010
oLz1s <0.010 <0.010 <0.010 <0.010 <0.010
oL217 <0.010 <0.010 <0.010 <0.010 <0.010
WILTON ETHYLENE CONTROL
Sam;?le Total Volatites Benzene Toluene Ethyl Total Xylene
|dentity Benzene
Csto Gy,

WEC105B <0.010 <0.010 <0.010 <0.010 <0.010
WEC201 <0.010 <0.010 <0.010 <0.010 <0.010
WEC203 <0.010 <0.01¢ <0.010 <0.010 <0.010
WEC204 <0.010 <0.010 <0.010 <0.010 <0.010

CENTRAL CONTROL
Sam:?[e Total Volatiles Benzene Toluene Ethy! Total Xylene
Identity Benzene

CitoCyy

cCio4 <0.010 <0.010 <0.010 <0.010 <0.010
CC105 288 0.224 0.071 0.205 7.77
CC108 88.1 0101 0.035 0.085 519
CCii3 387 1,69 23.4 7.18 10.48
CcC201 6.85 0.080 0.036 <0.010 4.80
CcC202 <Q.010 <0.010 <0.010 <0.010 <0.010
£czo3 17.8 <0.010 <0.010 <0.010 <0.010
CC204 <0.010 <0.010 <0.010 <0.010 <0.010

Units mg/i

OLEFINS 6 (Feb 03)

Totai
Samr.:le Volatiles | Benzene | Toluene Ethyl Total
Identity Benzene | Xylene
CstoCyy
oL1o2 0.046 <0.01 <0.01 <0.01 <0.01
OL104 <0.01 <0.01 <0.01 <0.01 <0.01
OL114 0.194 <0.01 <0.01 <0.01 <0.01
0L204 0.112 <0.01 <0.01 <0.01 <0.01
OL208 <0,01 <0.01 <0.01 <0.01 <0.01
OL207 <0.01 <0.01 <0.01 <0.0% <0.01
o2t <0.01 <0.01 <0.01 <0.01 <0.01
OL213 0.064 <0.01 <0.01 <0.01 <0.01
OL214 <0.01 <0.01 <0.01 <0.01 <0.01
CENTRAL CONTROL (Feb 03)
Total
Sam;?le Volatiles | Benzene | Toluene Ethy! Total
Identity Benzene | Xylene
Cst0Cyy
cCros | 11.7 0.048 < 0.01 0.070 0.486
£C113 259 0.074 0.111 0.801 0.884
CC203 1.917 <0.01 < 0.01 <0.01 < 0.01
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