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NON-TECHNICAL SUMMARY

This is the non-technical summary for Technical Paper No 5 Ground Conditions and
Contamination in support of the Environmental Assessment for the proposed recycling facility
at Crymlyn Burrows in the County Borough of Neath Port Taibot.

Site investigations, in the form of trial pits and boreholes, have been carried out to enable
samples of the existing soils which underlie the site, to be sent for laboratory testing and
analysis. The results of the tests show that there are elevated levels of contaminants within
the soils and is likely to be-as a result of previous activities at the site, by adjacent users and
historical backfill materials.

The effects on groundwater quality resulting from the proposed development are considered
to be minimal and may be considered as insignificant. Measures have been designed and
will be implemented in order to avoid or reduce disturbance of soils during construction work.
It is considered that these mitigation measures should ensure that changes in groundwater
quality do not occur.

Prior to construction, discussions-will take place with environmental health officers of the
Local Authority and Environment Agency. These discussions will allow for agreement-with
regards to acceptable levels of contamination which may be allowed to remain on the site and
any measures which may be required to remove contamination from the site.

ConsUliation with the Local Authority and Environment Agency will also be undertaken to
agree a process of ongoing water quality monitoring, prior to, during and after the construction
phase of the project. -
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INTRODUCTION AND TERMS OF REFERENCE

GIBB Environmental (GIBB) was commissioned on 18 September 1998 by Architects Co-
Partnership (ACP) to provide technical support for an Environmental Assessment for a
proposed reclamation facility at Crymlyn Burrows in the County Borough of Neath Port Talbot.
The Environmental Assessment project is being led by ACP.

The Environmental Statement will be presented in three parts:

Part 1 - Project Description and Existing Environmental Conditions
Part 2 — Plan and Policies

Part 3 - Assessment of Environmental Impact

ACP is responsible for Part 1 and Part 2 of the Environmental Statement. ACP and GIBB are
responsible for Part 3 of the Environmental Statement. The following Technical Reports are
provided by GIBB in support of the Environmental Statement to be submitted with the
Planning Application.

Technical Paper No. 1 — Ecological impact Assessment

Technical Paper No. 2 - Noise-and-Vibration _ - ~
Technical Paper No. 3 - Traffic and Highways

Technical Paper No. 4 — Water Resources

Technical Paper No. 5 — Ground Conditions and Contamination

Technical Paper No. 6 — Air Quality

This report is the Technical Paper No.5 Ground Conditions and Contamination.

The terms of reference for Technical Paper No.5 are to identify the existing ground .
conditions and contaminants and assess whether the proposed development will have any ~

adversé €ffect on the ground conditions. This will include consultationr- with the local
arganisations, site investigatiens, a review of previous uses of the land and results frgm the
laboratory testing, and consideration of the requirement for mitigation works —

The location of the proposed site is shown on Figure 1, and the location of the site
investigations are shown in Figure 2. A description of the waste recycling process is given in
Chapter 4 of this report. -
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3 SCOPING AND CONSULTATION EXERCISE

A scoping and consultation exercise was undertaken for the preparation of the technical paper
in support of the environmental assessment process. The objective of the scoping and
consultation exercise was to:

(a) identify environmental baseline data available for the site;

(b) gain an understanding of the proposed project in terms of the potential for
environmental effects; ~

(c) identify the key environmental issues to be addressed in the environmental
statement; and

(d) determine the extent and scope of any baseline surveys required.

The information sought for this exercise was obtained from various sources as set out below:

1. EnviroCheck Survey B =

An EnviroCheck report was obtained from the Landmark Information Group Ltd
(LIGL), a database company that specialises in the provision of environmental
information. This report provides historical ordnance survey maps, a site sensitivity
map and data tables pertaining to the site, which identify and tabulate information
such—as landfill sites, British Geologlcal ~Survey boreholes, Reglonally Important
Geological Sites (RIGS), Sites of Special Scientific Interest (SSSI), nature reserves,
. - water/greundwater abstraction points, discharge consents, etc.

The full EnviroCheck report is included in Appendix B

2. " Historical Records Review -

The history of the land was researched to identify the previous land uses of the site
and the surrounding environment. The object was to identify potentially
contaminative historical land uses on er-adjacent to the site. The search included—&
review of available historical maps, and other identified site-specific information.
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4

PROJECT DESCRIPTION

The process carried out within the waste recycling facility comprises of waste separation,
composting, refining and packaging and power generation. All operations are carried out
within an enclosed building in order to contain the dust, odour and noise. The building will be
insulated and all openings will be designed to minimise any impact on adjacent buildings.

incoming refuse vehicles deposit the waste on the floor of the reception building, where
buckets loaders stack -and transfer the waste material onto conveyors feeding the process
plant. Any large unwanted items are removed prior to treatment. The reception area will
utilise rapid response doors to minimise dust and odour emissions.

Waste from the reception area is placed in a large hopper, where the plastic refuse sacks are
split.open, the contents screened and conveyed to the_picking station. The picking stations
remove the recyclable materials, placing them in separate containers for exportation from the
plant. The remaining waste materials are further screened into materials which are
combustible and waste material suitable for composting. S

7Thé material suitable for combusting is further screened before being densified into pellet
form. The densified pellets are then stored prior to being fed into the combustor, which
generates etectricity td be used by the plant and exported to the National Grid.

" The material suitablefor composting is fed into the composting reactors, which convert the
_waste material into compest. The process involves the material'being continuously turned to
ehsure the correct aeration and moisture levels are maintained, for approximately 63 days.

The refined materiatis then bagged and stored ready for exportation. —
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5.1

51.1

REVIEW OF EXISTING INFORMATION
Site History
sources of information

The historical information reviewed below has peen compiled from Ordnance Survey maps as
follows: -

1880 1:2,500 Appendix C
1884 1:10,560 Appendix B
1899 1:2,500 Appendix B
1900 1:10,580 Appendix B
1917 1:2,500 Appendix B & Appendix C
1921 1:10,560 Appendix B
1938 1:10,560 - Appendix B
1041 1:2,500 Appendix B & Appendix C =
1964 1:10,560 Appendix B )
4971 1:2,500 : Appendix C = h -
1979 1:10,000 - “‘Appendix B
1989 1:10,000 Appendix B -

The maps in Appendix'c were obtained from the archives of Swansea City Records Office.

_Appendix B maps were provided by LIGL in the-EnviroCheck Report

5.1.2 _Introduction

51.3

51.4

During the last two hundred years of S0 and up until the second world war, Swansea was ond

of the country’s |argest and busiest ports. Along the navigable length of the River Tawe, _

heavy industrial factories were constructed to produce steel, tin, zinc, copper, arsenic etc. as
all the materials required for the production of these products were available, Ores were

imported from other parts of Britain or abroad and_coal imported from the South Wates coal

ﬁelds—which*é%ended from the Swansea \ valley eastwards. Over a period of time the docks
were expanded 1o cope with the larger ships bringing in the raw materials and exporting coal
and other finished products 10 all parts of the world. Theport was further enhanced by the
increased use of rail freight, which continued expanding up until the establishment of the M4
motorway.

The site is in and area_w_hich reflects Swansea’'s more recent industrial past as the docks
developed.. -

1880 - e = —_

The earliest map —vailable of the areadate from 1880 (Ordnance survey 1st Edition) and™~

indicate that the site was undeveloped and In its natural state as sand burrows (Crymiyn
Burrows). At this time the site was pounded to the north by a dual track rail line which
remains today. Beyond this and slightly to the north west, a chemical production factory
existed from pre 1880, owned by J.D. Pritchard & Company. Adjacent to the north of the
factory was the Port Tennant Canal which remains today but im-a disused state.

1880 - 1884

Between these years {he area remains substantially unchanged. The site is shown as
undeveloped rough pastures with no further developments in the surrounding area except
markings to the north of the site, east of the Pritchard chemical factory (noted on the map as
Burrows Works - Chemical), which may indicate a new poundary and the appearance of a pit.
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It is possible that this shows the construction of the terraced houses known as Pritchard’s

Cottages.

5.1.5 1884 -1899/1900

The site still remains undeveloped at this time. The Pritchard chemical works were still in use
and the company had constructed a terrace of six houses to the east of the factory (Pritchards
Cottages). A number of pits have appeared to the north and the east of the chemical factory,
possibly generated by the construction works in the local area.

Carriage repair sheds were also constructed to the west of the site, one immediately adjacent
to the site entrance as shown on the 1899 map. This structure remains and is currently used

by Gower Chemicals Ltd.

§.1.6 1899 -1917

By 1917 the area saw massive and rapid development on the Crymlym Burrows, possibly on
a par with the nearby docks expansion.

The site was now used as rail sidings, possibly as

holding areas for ore and coal either for the local industry or export.

Pritchard’s chemical works has been re-named Crymlyn Chemical Werks.

Immediately to the south of the-site a large tinplate works had opened. Marked on the maps
as Kings Dock Tinplate Works and owned-by Baldwins Ltd, the company also constructed a
number of houses further south. These houses exist today, the street being known as
Baldwin's Crescent. Surrounding the Tinplate works, to the south and east, the land shows .
—  distinct marks indicating that tHe _area has been backfilled to accommodate rait sidings. This
construction appears to be by end-tipping, probably using ash from the railways or slag waste

—  from the tin plate works.

5.1.7 1917-1921__ —_

There are no substantial changes to the site and the surrounding area. Censtruction of-a

“railway line had begun to the north of the site and the original railway lines. The-original lines

remain and are noted as serving the Vale of Neath. Within-the site, two rail lines were _

extended to the east and are indicated as the Rhondda — Swansea line. Both of theseines
—  Would have carried coal mainly for export from the extensive South Wales coal fields.

" The sand pit to the north of the chemical works has expanded, possibly due to on-going

construction works in the local area.

51.8 1921-1938 -

__Several structures_had been constructed on the land adjacent to the site: The Baldwms

_ tinplate works is indicated to have expanded considerably and another large tinplate works
had been constructed to the south. To the east, another 1arge tinptate works had been
-constructed, this being owned by the Elba Tinplate Company Ltd, who also constructed
housing to the south of the factory (Elba Crescent). —

Pritchard’s Cottages remain and are indicated as being inhabited, Crymlyn Chemical Works

___still appears to be operational.

5.1.9 1938 - 1941

The site itself remains largely unchanged at this time. During this period an extension of the
rail sidings occurred. Rail tracks were constructed closer to the site to the north. A spur off
the northern rail line had also been constructed, leading to further sndmgs at Jersey Marine,

approximately 1 mile to the east.
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5.1.10 1941 -1964

Buildings and railway lines around the site remain unchanged during this time. Pritchard’s
Cottages remain marked on the map but appear derelict. The chemical factory has now been
demolished, with most of this land to the north of the rail line having been reverted to sand
burrows/woodland/bog. The area previously indicated as a pit has now been reclaimed and is
featured on the plan as a contoured area.

5.1.11 1864 -1971

By 1971, the rail sidings had been fully removed from the site with only the Vale of Neath line
remaining. Rail sidings serving the Baldwin's tinplate works remain, however it is not known
when the works ceased production.

By this time the A483 (Jersey Marine/Fabian Way) road had been constructed linking
Swansea with the M4 motorway at Baglan, Port Talbot. During the mid 1960s the Ford motor
company constructed their factory adjacent to the A483. It is possible that the Elba tinplate
-works building was transferred to Ford.- -

5.1.12 1971 -1979

On the 1979 map, the site area is noted as the Freightliner Terminal. Baldwin’s tinplate
factory has been demolished and replaced by another works unit to the south of the site. An
additional building has been constructed to the east, just-south of the original tinplate works.
An oil storage area has also expanded along the coastline, to the south of the site.

5.1.13 1979 - 1989

_The site and surrounding ar:eas remain substantially unchanged up to 1989, with the_
dismantling of the Vale of Neath railway being the only alteration to the area. c

" 51.14 1989 - Present Day - _ _ =
The Freightline?terminal, still identified in the 1989 map-is-thought to have closed within the
last 5 years. From this time it is thought the site has remained derelict. Ford-Motor Co. still
occupy the former tinplate works to the south. The Gower Chemicals works occupies the —
formeﬁ'aﬂway sheds and warehouse to the-east.

;§.2 Previous Ground Investigations

Two previous ground investigations are known to have be_e;rToarried out recently, These were —
by Golder Associates (1989) and Eastwood Materials Laboratory [EML] (1996) Both of these —
reports are included aS Appendix E in this report.

No contamination testing was undertaken as part of the Golders report but the fourteen trial el
pits and-five cable percussion boreholes revealed made ground to a maximum thickness of
3.5m (generally 1 to 1.5 metres thick). =

The EML report revealed the ground to have been impacted, principally with diesel fuel and -
lubricating oil. Total PAH was recorded at levels up to 170 mg/kg. Made ground was
measured at thicknesses of between 0.6 and 2.4 metres.
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5.3 Pollution Incidents

Several Pollution incidents are recorded in the EnviroCheck report, although one concerning
an adjacent site user, Gower Chemicals, is not included. The incident, which is not recorded
in the EnviroCheck report, involved a leak of Arcton 11®, a chemical synonymous with
trichlorofluoromethane. This report is important as elevated levels of trichlorofluoromethane
were found in the groundwater of BHE3, adjacent to the Gower Chemicals site.

P:\Ground\WJ98326A\TechpapS 8. October 98
Issue 1 Final



6 EXISTING ENVIRONMENT

The existing environment is described below, pased upon observations made at the site and
the results of intrusive investigations.

6.1 Description of Site Conditions and Surrounding Area

The site is generally flat and is currently derelict. A large proportion of the centre of the site is
covered in a concrete hardstanding. This relatively good quality concrete is doweled and
sealed between joints.

To the north the Rhondda — Swansea railway line is currently in use and is known to carry
coal. Further north a SSSI area of me_lrsh (Crymlyn Bog) exists. immediately to the east of
the site is derelict tand where rail sidings once stood. -

The southern part of the site is bounded by a railway line used by Ford Motor_Co. for their
engineering works. This operati6n,_rpanufacturing motor components, is housed in the old tin
~works.

Two major operations aré h_o.used immediately to the west of the site. Gower chemicals
manufacturing various _types of refrigerants and a metal works, machining pipes and other
" materiafsfor Margham steelworks—

6.2 Fieldwork S —

The ground investigation fieldwork that has been carried out by Exploration Associates has —
included: — i —

° E'.evenTenvironmemal trial pits with disturbed sampling— =

e« Three shallow cable tool percussion environmental poreholes with in-situ testing, gas

monitoring and disturbed sampling. :

= « Four cable tool percussion geotechnical poreholes with in-situ testing and disturbed and
undisturbed sampling. A standpipe piezometer installation has been included one of the
boreholes for ground water observations. —

= =

- These—were located as shown in Appendix A.- Figure 2.

samples of soil amd groundwater were taken for chemical analysis and for future—'mspectionr-
In situ testing in the form of Standard Penetration Tests (SPTsywas carried out to assist withi
the preliminary geotechnical appraisal of the-site. -

Soil samples for each trial pit and borehole were selected for chemical analysis, pased on site
observations. - - -

pvC Type Il permanent groundwater monitoring wells were installed into all three
environmental boreholes drilled. The locations were chosen in order to assess the soil and
groundwater quality on-site, to allow the direction of groundwater to be evaluated, and to
assess the potential migration of contaminants on and off the site. The wells were purged
after installation to ensuré that the sample was taken from representative formation water.
One groundwater sample was submitted for chemical analysis from each well location. The
samples were delivered to the laboratories of Hyder Testing services for chemical analysis.
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6.3 Geology and Ground Engineering
The following information is based on preliminary borehole logs, trial pit logs and the driller’s
daily sheets. Laboratory test results for geotechnical sampies are unavailable.
The ground conditions that have been revealed by the excavations carried out to date reveal
Made Ground overlying Recent Deposits and Alluvium.
6.3.1 Made Ground - ~ - -
Made Ground was encountered in all the trial pits and boreholes, comprising of a_reinforced
concrete slab, hardcore, dense to very dense gravels and occasional cobbles of ash, coal and
~ slag. The thickness of the Made Ground varies between 0.5 and 1.6m.
—=6.3.2 Recent Deposits~ » a
= The Recent Deposits was encountered in all the boreholes and trial pits underlying the Made
Ground. These deposits comprise of loose to medium dense sand with occasional gravels, -
bands of peat and-escasional bands of soft clay/silt. The thickness of the Recent Deposits
varies between 3.7 and 6.5m. The thickness of the peat layer varies between 0.1 and 0.9m.
6.3.3  Alluvial Deposits ) - - = — B
The Alluvial Deposits were encountered in all the geotechnical boreholes. However-the full
" depth of these deposits.was not determined during this phase of investigation, due to the very
__densenature of the underlying gravels. —
The alluvial deposits generally comprise very soft to soft sandy silty clay, very loose to
medium dense sandy clayey silt, bands of peat, dense to very dense gravels and silty sand.
Both clay and silt horizons were found to contain varying amounts of peat and plant remains.
Boreholes- G1, G3 and G4 were terminated into very dense gravels and cobbles.__The
__thickness of the Alluvial Deposits penetrated varies between 13 and 19m=
6.4 Engineering Conditions — -
It is anticipated that the proposed development will have column_loads varying between 600
and 1200 kN, and a ground floor loading of 50 kN/sgm. Assuming the columns are supported
on 2m square foundations then the resulting loads on the founding medium will be 150 and
300 kPa.
The ground conditions, which include very soft alluvial deposits, are not adequate to provide
sufficient bearing capacities. Structures founded on these deposits with peat layers will be
subjected to considerable settlements and differential settlements.
P:\Ground\J98326A\Techpaps 10 October 98

The samples were transported under chain-of-custody and UKAS accredited analytical
methodologies were generally used.

Further ground investigations are proposed to be carried out by Exploration Associates, which
will include two geotechnical boreholes utilising the ODEX drilling method. The purpose of
these boreholes is to determine the depth of the dense gravel underlying this site
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6.5

6.5.1

6.5.2

The structures within this development are used to house and process domestic refuse, which
contains leachates, and therefore need to be designed with very low differential settlements.
in view of this requirement the existing ground conditions are not considered suitable.
Therefore the structures should be supported on foundations incorporating piles taken into the
very dense gravels.

Contaminated Land

necessary.

Objectives

The objective of the assessment was to evaluate potentially contaminated shallow soils and
groundwater within a targeted area of the site (Figure 2, Appendix A) for the presence of
contaminants and to assess whether historical and current activities have adversely impacted the
environmental condition of the site.

Contamination Criteria

In order to interpret the analytical results, it is common-practice to compare them with the
various guidelines published in the UK and Europe: the UK Interdepartmental Committee on
the Redevelopment of €ontaminated Land's (ICRCL) guidelines published as Guidance Note
59/83 (second edition 1987) and the guidelines published by the Dutch authorities as the
Dutch Test Table. These guidelines are used to provide an indication of the levels of
contamination present at the site, assessthe potential risks to health posed by the levels for
various end-uses and aid in the identification of potential environmental liabilities associated
with a site. — )

The ICRCL values provide the most appropriate guidance in the UK and are primarily
intended as a guide for site redevelopment. They were published in 1983 and revised in
1987 and use-the concept of “trigger concentrations-ef contaminants in soil which are related
to the intended end use of the site, these trigger concentrations differ_depending upon the
sensitivity of the end-use to contamination. There are two trigger concentrations given known
as the threshold level and the action level. In general; if after a thorough investigation, soil
samples from a_site show values below threshold trigger concentrations it is reasonable _to
regard the Site as uncontaminated. If, however, some results_exceed the action level, some
remedial action—may be required if the chosen form of development is to praceed. It is
recommended that sites with sample concentrations that fall between the threshold and action
trigger levels be assessed on a site specific basis, where considerations such as level of risk
and cost of remediation are taken into account in determining whether remedial action is

However, the ICRCL guidelines domot contain trigger concentrations for all contaminants in
soil and in particular they do not contain action levels for Tgtals. - Furthermore they do not
contain trigger concentrations for any contaminants in groundwater. They were developed in
the late 1970s/early 1980s using humans—as the most sensitive receptor to contamination,
and are now consideredto be somewhat dated by many practitioners. The Department of the
Environment has initiated a research programme into contaminated land in order increase the
list of substances for which guidance is given, to revise the current ICRCL limit values, and to
review their relation to ecological effects which in some _cases can be a more sensitive
receptor than humans. |t is likely that this programme will result in a revised set of ICRCL
guidelines in which a number of the threshold values are changed.

In the meantime, it is common practice to refer to the more comprehensive guidance levels
used by the Dutch authorities and given in the Dutch Test Table. However, these levels are
generally more stringent than the ICRCL values because they are not ‘end-use’ specific and
therefore the levels reflect the values at which the most sensitive receptors (ie. groundwater
or children) are considered at risk. In addition they have been developed for the Netherlands
specific ground conditions where groundwater is highly vulnerable to pollution from
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contamination. Nevertheless, the Dutch values are commonly used as a framework for
indicating and evaluating potential contamination risks for those contaminants not specified
by the ICRCL guidelines in soil and for contaminants in groundwater.

The Dutch guidelines are based on a framework comprising a ‘target' level and an
‘intervention' level. This replaces previous Dutch limits which have comprised an A, B and C
classification for uncontaminated, need for further investigation and need for environmental
remediation respectively.

The “Target' level is a reference value above which there is demonstrable poliution and
below which there is no demonstrable pollution.

The “Intervention’ Level is the threshold value above which the pollutant should generally
be treated, if sufficient volume of contamination exists.

The results of the chemical analysis are discussed in the following section.
6.5.3 Results of Chemical Analysis

a) Soils (Appendix F)

-Polyaromatic Hydrocarbons (PAH)

All of the soil samples tested for PAHs were below the ICRCL Threshold level for Landscaped
areas and hard cover: One sample however, TP2 @ 0.6 - 0.7m was greater than the Dutch
Intervention Level of 40 mg/kg at 61.91mg/kg. —

Total Petroleum Hydrocarbons (TPH)

This analysis was undertaken to indicate the presence of petroleum hydrocarbons in the =
subsurface. This-method attows the identification of the total concentration of petroleum
hydrocarbons in the Carbon 7 to Carbon_32 (C7-C32) range. -

Soil samples BHE2 and BHE3 were found-to contain concentrations— of petroleum

hydrocarbons (53.6 mg/kg, and 61.1 mg/kg, respectively) which exceed the Dutch Target

level concentration of 50 mg/kg. However, the concentrations did not exceed the Dutch —
—intervention level concentration—ef 5000 mg/kg. TPH concentrations tended to reduce with

soil depth. o o

Soil taken from trial pits contained only trace amounts of petroleum hydrocarbons and were

below the Dutch target level.

Volatile Organic Compounds (VOCs) —

All soil samples submitted for analysis were fOUﬁd'_-t_O be below the Dutch Intervention levels
for all VOCs for which intervention levels are available, although traces of certain VOCs-were

found in a number of-samples taking the concentrations af these particular VOCs above the
Dutch Targetvalue. - — -

Soil samples BHE1, BHE2 and BHE3 contained traces of Dichloremethane at 7.1 mg/kg, 11.3

- mg/kg and 4.98 mg/kg respectively. The higher concentrations were found to occur in
samples” collected from deeper levels in the borehole. Suil samples taken from the
environmental boreholes and all of the trial pits contained traces of 1,1,1 trichloroethane and
toluene at concentrations ranging from 0.0025 mg/kg to 32.8 mg/kg and 0.002 mg/kg to 23.1
mg/kg respectively. The highest concentration of 1,1,1, trichloroethane was found at BHEZ2,
between 2.5 - 3.5 meters depth and toluene at TP1, at a depth of 1.9 - 2.3 meters.

Trichloroethene was present in all trial pit samples at concentrations of 0.0011 mg/kg to 0.168
mg/kg, with the largest concentration occurring at TP6 between depths of 1.2 - 1.4 meters. In
comparison to the data from other boreholes, there is no connection of elevated
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concentrations with depth.

Traces of trichloromethane and M/P xylene were also found in some trial pit samples at
concentrations of between 0.002mg/kg to 0.088 mg/kg and 0.002 mg/kg to 0.035 mg/kg
respectively. The highest of these concentrations are found in TP1 soil samples, which in
addition to the compounds above, also contains tetrachloromethane and O-xylene at
concentration of 0.0107 mg/kg and 0.0118 mg/kg respectively.

Soil sampled from TP9 at a depth of 2.6-2.7 meters also contain a number of derivatives of
butyl/propylbenzene which are not found in any other soil sample. The concentrations of
these compounds are also very high in comparison to the concentrations of other VOCs. For
example sec-butylbenzene is found at elevated concentrations of 0.528 mg/kg

Metals

Samples taken from the top layers of the soil profile, from 0.1 to 1.2 meters show elevated
concentrations of the metals that have been analysed. The highest concentrations found in
the soil samples are detailed below. -

Arsenic was detected at concentrations of” 49mg/kg, 52mg/kg, 55mg/kg, 91mg/kg and
196mg/kg. in the soil samples from BHE3, TP2(0.6 ta 0.7m depth), TP4(0.4 to 0.6m depth),
TP8(0.3 to 0.4m depth) and-TP10(0.6 to 0.7m depth)-respectively, exceeding the ICRGL
Threshold level concentration of 40 mg/kg, especially in the latter two boreholes where the
concentrations > are particularly high. -

Boron was detected at concentratlons 4.3 mg/kg and 6.6 mg/kg in the soil samples from TP1_
and TP9 respectively, exceeding the ICRCL Threshold level concentration of 3 mg/kg. It

should be noted that the high concentration of boron in TP9 was found at a depth of between

2.6 and 2.7 meters. — -

Copper was detected at concentrations of 386mg/kg, -441mg/kg, 171mg/kg, 191mg/kg,

310mg/kg in the soil sampies from BHE3, TP2, TP5, TP8, TP10, respectively, all of which
exceed the ICRCL Threshold level concentration of 130 mg/kg.

Nickel was detected at concentrations of 80mg/kg, 74mg/kg and 76mg/kg .in tﬁsoil‘samples
from BHE3, TP8 and TP10, respecnvely, all of which exceed the ICRCL Threshold level
concentration of 70 mg/kg. ——

Zinc-was detected at concentrations of 5440mg/kg, 3550mg/kg, 330mg/kg and 407mg/kg in
the soil samples from TP2, TP5, TP6 and TP8, respectively, all of which exceed the ICRCL
Threshold level concentration of 300 mg/kg.

b)  Groundwater (Appendix F) - - =
Total Petraleum Hydrocarbons (TPH) ) _ -
Petroleum Hydrocarbons were not detected in any of-the groundwater samples taken fromr-the
environmental boreholes, therefore concentrations of TPHs in groundwater were within the
Dutch target value of 50 pg/l. —

Volatile Organic Compounds (VOCs)

Water samples collected from all boreholes were found to contain only traces of VOCs at

concentrations that do not exceed the Dutch Intervention values. However, the VOCs that

were detected during analysis are classed as being above the Dufch Target levels. These

particular VOCs are detailed below.

BHE1 was found to contain trichlorofluoromethane at a high concentration of 62.0pg/l,

although there is no target level defined for this compound in the Dutch recommendations.

Similarly 1,1,1 trichloroethane and tetrachloroethene are found at concentrations of 3.2 pg/l
P:\Ground\J98326A\Techpaps 13 October 98
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and 1.2 pg/l respectively, with no target level defined. 1,1 dichloroethane is also found in the
groundwater of BHE1 at 1.7 ng/l which is below the Dutch Intervention level of 400 ng/l

BHE2 contains a number of VOCs which include 1,3,5/1,2,4 trimethlybenzene, N-
butylbenzene, benzene, M/P xylene, O-xylene and p-isopropyltoluene at concentrations of
33.9 pg/l, 17.6 ug/l, 6.6 pg/l, 1.1 ug/l, 7.7 pg/l, 2.5 pg/l and 6.4 ng/l . The only compounds
which have been designated an intervention level are benzene (at 30 pg/!) and Xylene (at 70
ug/l) and so these compounds are below the Intervention Levels.

In groundwater sampled from BHE3 the only VOC to be present is trichloromethane existing
at a concentration of 3.4p.g/l which does not exceed the Dutch Intervention level of 400 pg/I.

Metals

Arsenic is present in BHE2 and BHE3 samples at concentrations of 51pg/l and 28 pg/l which
are above the Dutch target value of 10 pg/l but are just below the Intervention value of 60

ng/l. The groundwater sample taken from BHE1 shows a concentration of 9 pg/l which is just
below the target value.

-Chromium is only detected in BHE3.-The water sample from this borehole shows an. elevated
concentration of this metal of 70ng/l which exceeds the intervention value of 30 ug/l. -

Copper is detected in all three boreholes (BHE 1, 2, and_3) at concentrations between 20ug/|
and 40pg/l which are below_the intervention value of 75ug/l, but above the target value of
15ug/l. _ _

Lead is present in BHE2 and BHES3 to concentrations of 60ug/l and 180pg/l respectively. The
~Dutch Intervention level for arsenic in water is 60 ug/l, and therefore exceeds the intervention
" level in groundwater from BHES and is equal to the intervention level in BHE2

Mercury is present in BHE2 and BHE3 at concentrations of 0.14ugd and 0.04ng/l
respectively. The concentration of mercury in BHES is just below the target value of 0.05
ug/l, whereas BHE2 exhibits concentrations greater than the target level but below the™
Intervention level of 0.3 pg/l. B s

Nicketis-present in boreholes BHE1, BHE2 and BHES at concentrations of 30ug/l, 60pg/l and
100ug/l respectively. The concentration of Nickel in BHE3 is above the Intervention level of
75 ug/l and BHE1 and 2 are above the target value of 15 pug/l.

Concentrations of zinc in all three groundwater samples are below the intervention value of

800 pg/l at concentrations ¢ of 80 ng/l, 260pg/l and 610 pg/l respectlvely but exceed the target

value of 65 pg/l —

Boron was present in BHE1,_BHE2, and BHE3 at concentrations of 130ug/l, 190ug/l and

180pg/l. However, no assessment levels of boron in groundwater has been defined in the
Dutch criteria. - o -

Neither Selenium, chromium or cadmium werﬁetected in any of the borehole groundwater
samples.

5.2.3 Quality Assurance/Quality Control (QA/QC) (Table Appendix F_) o S
The duplicate groundwater sample, taken from BHE2 but labelled E4, showed good
correlation to the primary sample, with regard to all analysed parameters. Elevated
concentrations were not detected in the laboratory blank sample which indicates that cross
contamination via the sampling equipment or storage and transport of samples is unlikely to
have occurred.
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6.6

6.6.1

6.6.2

Gas

Gas monitoring was carried out at the site during drilling and on 16 October 1998, as detailed
in Appendix H. The results of gas monitoring have been interpreted with respect to the
guidance given in Waste Management Paper No.27 1991: Landfill Gas, and The Building
Regulations Approval Document 1991 Part C2 "Dangerous and Offensive Substances”.
These documents give a trigger value of 1% by volume for methane and 1.5% by volume for
carbon dioxide in buildings.

If methane or carbon dioxide levels in the soil atmosphere beneath the site are found to
exceed these trigger values, then a risk assessment and possibly remedial / preventive action
is appropriate.

Methane

Methane was recorded at elevated concentrations of 82% and 24% by volume in BHE1 and
BHE3, respectively, on 16 October 1998. . -

Carbon Dioxide ) =

Carbon dioxide was recorded at elevated concentrations of 2.6% and 1.7% by volume in
BHE1 and BHE3, respectively, on 16 October 1998.
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g CONSTRUCTION EFFECTS AND MITIGATION MEASURES

7.1 Construction Effects

The main construction works will take approximately 18 months to complete, and will require
the use of heavy machinery. It is assumed there will sub-structure will be supported on piled
foundations which will necessitate the removal of sections of the existing concrete apron.

Piling may provide a potential route for contamination to the deeper aquifer in the dense
gravels at approximately 20 metres depth. Dewatering activities from excavations may also
spread contamination and pollute controlled waters.

The effect of elevated methane and carbon dioxide must aiso be taken into account in both
the design and in any construction operations which may include confined spaces. Methane is
a potential explosive gas whilst carbon dioxide is an asphyxiate.

7.2 Mitigation Measures

The risks to workers, the general public and the environment from construction works on a
site where-elevated levels of contamination have been found will need to be assessed. Risk
assessments must be undertaken both by the contractor for the works and by those involved |
in the planning and design of the works. )

The Site Contractor would be required to undertake measures_to prevent the spread of
contamination. Typical construction activities such as excavation, trenching, and general site
—groundworks which disturb the ground, should be minimised both Tn design and execution,
and be carefully managed to limit disturbance and infiltration of the surface water. Where the
ash fill material is _excawvated it will need to be tested prior to either disposal or re-use.
Further consideration should be given to this when site layout is—finalised and working
methods and construction phasing have been identified. —

During the planning and design work, discussions will need to take place with officers of the
Local Authority with respect to acceptable levels of contamination. Ongoing consultation with
the Local Authority will be undertaken to ensure acceptable-work procedures at the site and
where contaminated materials are to be transported off-site. -

The construction will be designed in such a way as to prevent the inEFEss of gas from beneath
the floor slab, or into the buildings. The existing slab will be vented to prevent.the build up of
gases. - -
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8.1

8.2

OPERATIONAL EFFECTS AND MITIGATION MEASURES

Operational Effects

Operations at the site will be planned so as not to create further contamination. All fuel and
chemical storage will be within reinforced concrete bunded areas, all ground floor slabs are to
be designed and constructed to minimise cracking and the number of floor joints — reducing
the possible leachate migration. All surface water is to be stored and recycled through the
composting process, negating the need for soakaways. )

Mitigation Measures

Measures will be incorporated into the project during operation to prevent further
contamination of the soil and groundwater. No intrusive work shall be undertaken unless a
defined strategy, agreed with the Local Authority has been formulated.

The facility will be designed and operated in such a way that leachates generated during the
storage and treatment of-the waste will be collected and recycled into the composting
process.
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9 DEMOLITION/DECOMMISSIONING EFFECTS AND
MITIGATION MEASURES

It is understood that this facility will be in continuous operation for a minimum period of 12
years, after which the combustor will have to be replaced due to wear and tear. Replacement
work could take up to 3 to 4 months, after which the combustor will be in continuous operation
for a further 12 years.

Demolition should, when required, be undertaken in a safe and clean manner, preventing the
spread of dust and potentially harmful materials.

P:\Ground\J98326A\Techpap5 18 October 98
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10

10.1

MONITORING REQUIREMENTS

Construction Monitoring Requirements

It is recommended that gas and ground water monitoring is undertaken prior to construction to
provide a reasonable set of baseline data with which to compare future readings.

Ground water monitoring should be undertaken at location(s)-to be agreed with the Local
Authority, during critical phases when there may be a possibility of impacting the
groundwater. This will allow any further impact on the quality of the groundwater to be
identified, if it occurs. It will provide a database of information to show that the mitigation
measures undertaken during the construction works have been successful. If possible the
existing monitoring wells (BHE1 to BHES in Figure 2, Appendix B) should be utilised for this
purpose.

Due to the high concentrations of gas measured, monitoring, which will include flow
measurements, should be carried out to enable the risks posed by the subsurface gases to be
more clearly understood and incorporated into the design prior toconstruction. <=

Operational Monitoring Requirements

Monitoring may be required by the Local Authority during the operational life of the plant.
Ongoing monitoring of gas concentrations is recommended for both the exteriors and interiors -
of the building for a period following completion of the construction works.
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11

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of this investigation, there is evidence that both the made ground and
the groundwater beneath the site have been impacted. At this stage, it is not known if the site
is currently causing contamination of the groundwater. Due to the proximity of other possibly
contaminating facilities in the area it is considered likely that the findings of this assessment
reflect the true groundwater quality in the area.

It is recommended that gas and water monitoring is undertaken prior to, and during
construction, to provide a reasonable set of baseline data with which to compare future
readings. There should then be an ongoing monitoring regime to firmly establish and fully
understand the conditions at the site.

This monitoring should consist of water contamination sampling and testing, gas monitoring
and gas flow measurement. -

It is not considered necessary to undertake any remedial work at the site as the contaminated™ —

materials are considered to be isolated by the existingtoncrete slab, which is to be retained.
The development of the_site will increase the area of hardstanding on the site, which will
further isolate any contaminated materials and limit further infiltration of contaminates into the
groundwater.

It is recommended that any excavation of materials is undertaken after assessment of the risk
to site operatives and the-potential for leachate generation. All'works are to be undertaken in
a manner which will limit or prohibit these risks.
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EnviroCheck

EnviroCheck Report on:

Freightliner Terminal Site
SWANSEA

— National Grid Reference :
_ _ 269800, 193300 —

Prepared For :

- . Gibb Ltd -

5 Development House
Roed-End Road -

Oldbury
== — Warley —
B69 4HW"

Your Reference :
= Neil Parry, NVP/J410/P5174/355/
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. IL‘ EnviroCheck Contents

Summary

Environmental Setting

Industrial Setting

Useful Contacts

= BGS Borehole Order Form =

Introduction —

The Environment Act 1995 has made site sénsitivity a key issue, as the legislation pays as much attention to the
pathways by which contamination could spread, and to the vulnerable targets of contamination, as it does to the
potential sources of contamination. For this reason, Landmark's Site Sensitivity Data Sheet places great
empbhasis on statutory data provided by the Environment Agency and the Scottish Environment Protection
Agency; it also incorporates data from English Nature (and the Scottish and Welsh equivalents), the Environment
Agency (and the Scottish equivalent) and Local Authorities; and highlights hydrogeological features required by
—= - environmental and geotechnical consultants. It does not include any information conceming past uses of land.
The data sheet is produced by querying the legend databaseto 1km from a singfe point provided by the client

o Landmark has geocoded and plotted the data to 1m accuracy where possible. Where this isp+the case, data is
geocoded to +/- 100m accuracy. In the attached datasheet the National Grid References (NGRs) are rounded to
- . the nearest 100m in accordance with Landmark's agreements with a number of Data Suppliers.

Copyright Notice - ——

© Landmark Information Group Limited 1998. The Copyright on the information and data and its format as -
el contained in this EnviroCheck Report ("Report®) is the property of Landmark Information Group Limited

o ("Landmark") and several other Data Providers, including (but not limited to) Ordnance Survey, British Geslogical—
Survey, the Environment Agency and English Nature, and must not be reproduced in whole or in part by
photocopying or any other method, or be stored in an electronic or any other retrieval system. The Report is
supplied under Landmark's Terms and Conditions accepted by the Customer. Additional copies may be obtained
from Landmark, subject to Landmark's charges in force from time to time. The Copyright, design rights and any
other intellectual rights shall remain the exclusive property of Landmark and /or other Data providers, whose
Copyright material has been included in this Report.

A Landmark Information Group Service

Report Reference: ES3-12525-1 Page 2
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EnviroCheck

Summary

Data Type

50m

250m

500m

1000m

Water

Water Abstractions

Discharge Consents

Red List Discharge Consents

Prosecutions relating to Controlied Waters

Pollution Incidents to Controlled Waters

Nearest Surface Water Feature

Waste 3

Landfill Sites

BGS Recorded Landfill Sites

Waste Treatment or Disposal Sites

Waste Transfer Sites™

IPC Registered Waste Sites

Statutory / Authorisation

Integrated Pollution Controls

Air Pollution Controls

Registered Radioactive Substances

Prosecutions refating to Authorised Processes

Enforcement and Prohibition Notices

Planning Hazardous Substance Consents

Planning Hazardous Substance Enforcements

Other

Planning Applications (of possible contaminative uses)

BGS Rec;;ded Mineral Sites

BGS Boreholes ==

v/ 10

Sites of Special Scientific Interest -

Potentially Contaminative Industrial Use

AN
N

Water Abstractions identified, whose centres are more than 1000 metres (but less than 2000 metres) from the centre of the site: 1

A Landmark Information Group Service

Report Reference: ES3-12525-1
Date: 24th September 1998

Page 3



EnviroCheck Environmental Setting

Estimated
Details
Map Distance Source NGR
from Site
Water Abstraction
Operator B.P Qil Refinery Ltd 1300 EA 269900
Licence No 22/59/5/0007 194600
Location Location Description Not Available
Abstraction General Industrial
Source River
Daily Rate 0 cubic metres
Yearly Rate 205 cubic metres
Details Freemans Bund
Most Sensitive Groundwater Resource
- Minor Aquifer with possible Drift Deposits - EA/SEPA -
Discharge Consent
1 Operator Dwr Cymru Cyfyngedig 710 EA 269900
Property Type Sewerage Network - Sewers - 192600
Location Em O'Flow B Crymlyn Bur, Crymlyn Burrows S Scheme
Catchment Area N/A
Discharge Reference BEGO10502
“Issued 8th October 1969
Discharge Type Sewage Effluent Discharge-Crude Effluent —_
Discharge Coastal - - =
T Environment _
Received Water Sea Quitfall
Discharge Consent E = =
2 Operator Dwr Cymru Cyfyngedig . 500 EA ~ 269500
Property Type Sewerage Network - Sewers — — 192900
Location Emergency O'Flow A , Crymiyn Burrows Sewerage S -
Catchment Area N/A — —
Discharge Reference BEOO10501 - =
Issued 8th October 1969 _
Discharge Type ™ Sewage Effluent Discharge-Crude Effiuent —
" Discharge Coastal =
Environment %
Received Water Sea Qutfall R s
=il Site of Special Scientific Interest - B
8— Details _ Site of Special Scientific Interest - 820 Ell - 270500
— - 193700
Site of Special Scientific Interest - — .
9 Details — Site of Special Scientific Interest 270 - 269700
~ 193600
Site of Special Scientific Interest e T —_
10 Details Site of Special Scientific-Interest 580 # 279300
=3 193000
BGS Borehole
12 BGS Reference SS69SE 2 120 BGS 269800
Drilled Length 42.67 metres 193200
Bore Name CRYMLYN BURROWS (NEATH U.D.C.) BOREHOLE —
BGS Borehole o L = =
13 BGS Reference SS69SE 17 _ 510 BGS 269400
Drilled Length 21 metres — - 193000
Bore Name KINGS DOCK JUNC. E-SIDE APPROACH RD, SWANSEA, 2 S
- BGS Borehole = —_
14 BGS Reference §869SE 23 — 980 . BGS 268900 -
Drilled Length 0 metres - _' - 193700
Bore Name TIR JOHN POWER STATION. BH.2 — -
BGS Borehole A
15 BGS Reference SS69SE 28 910 BGS 269000
rep—— Drilled Length 0 metres - 193700
———Bore Name TIR JOHN POWER STATION. BH.7 —— —
BGS Borehole
16 BGS Reference SS69SE 16 490 BGS 269400
Drilled Length 22.22 metres 193000
Bore Name KINGS DOCK JUNC. E. SIDE APPROACH RD, SWANSEA. 1
A Landmark Information Group Service
Report Reference: ES3-12525-1 Page 4
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EnviroCheck Environmental Setting

Estimated
op Details Distance  Source NGR
from Site
BGS Borehole
17 BGS Reference SS69SE 22 990 BGS 268900
Drilled Length 0 metres 193600
Bore Name TIR JOHN POWER STATION. BH.1
BGS Borehole
18 BGS Reference SSB9SE 24 1000 BGS 269000
Drilled Length 0 metres 193800
Bore Name TIR JOHN POWER STATION. BH.3
BGS Borehole
19 BGS Reference SS69SE 29 980 BGS 269000
Drilled Length 0 metres 193800
Bore Name TIR JOHN POWER STATION. BH.8
BGS Borehole
20 BGS Reference SS69SE 139 - 1000 BGS 268900
Drilled Length 0 metres 192900
Bore Name SWANSEA BAY BW1 SCHEME BH 165
BGS Borehole
21 BGS Reference SS69SE 140 i 910 BGS 269000
Drilled Length 0 metres B — 192900
Bore Name SWANSEA BAY BW1 SCHEME-BH 175 -
BGS Borehole = z -
22 BGS Reference SS69SE 141 o 840 BGS 269100
Drilled Length 0 metres B 192900
Bore Name SWANSEA BAY BW1 SCHEME BH 185 B
BGS Borehole — —
23 BGS Reference SS69SE 142 _ = e 750 BGS 269100
Drilled Length 0 metres == ) 192800
Bore Name SWANSEA BAY BW1 SCHEME BH 195 o
- Landfill Site o —
24 Licence Holder Swansea D c_City Of 860 EA 269000
Licence Reference L1/21 A&B 193600
Site Tir John Tip, Crymlyn Bog, Swansea, W Glam S
Operator _The.Guildhall, Swansea, W Glam SA1 4PE e
Authority Environment Agency - Welsh Region South West Area — —_— .
Site Category Landfill Site ) - ¥ =
Licence Status Site is operational as far as is known o
Waste types on Site:. - -
Authorised waste  Household Waste ___
Max.Waste From Fees/Charges
- Prohibited waste Toxic/Poisonous Wastes — —_
A Landmark Information Group Service
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j \‘ EnviroCheck Industrial Setting

Estimated
Map Belall Distance  Source NGR
from Site
Pollution Incident to Controlled Waters
3 Name Unknown Operator 500 EA 270200
Property Type Road (Lost Load) 193000
Location Jet Garage , Fabian Way , Swansea
Authority Environment Agency Welsh Region
Pollutant Miscellaneous - Fire water / Foam
Note Mechanical Failure
Incident Date 26th June 1995
Incident Reference 24572
Catchment Area N/A
Received Water N/A
Cause Spillage
Severity Category 3 - Minor Incident
Poliution Incident to Controlled Waters
4 Name Unknown Operator 580 EA 270300
—  Propenty Type Unknown = 193000
Location Fabian Way , Swansea Opp, Fords Factory
Authority Environment Agency Welsh Region
Pollutant Crude Sewage
= Note Not Given
Incident Date 17th February 1995
Incident Reference -22687 B -
__ Catchment Area N/A ) - -
Received Water N/A -
Cause Unknown
Severity Category 3 - Minor Incident —
Pollution Incident to Controlied Waters B
5 Name Unknown Qperator - - — 290 EA 270000
Property Type Unknown 193500
- Location Location Description Not Available — E = - -
Authority Environment Agency Welsh Region — --
Poliutant Light Qil
Note - Not Given _ = -
— Incident Date 9th February 1995 - =
Incident Reference 23086 .
Catchment Area N/A -
Received Water N/A e
Cause Unknown - T B
- ] Severity Category 3 - Minor Incident B —
Pollution Incident to Controlled Waters — = —
6 Name Unknown Operator 940 EA— 269000
Property Type Unknown 192800
Location — Tank Farm
Authority Environment Agency Welsh Region s .
Pollutart Unknown — [
Note Not Given - e
Incident Date 25th June 1996 =
Incident Reference 28924
Catchment Area N/A
Received Water N/A
Cause Unknown
Seventy Category 3 - Minar Incident —
Polilution Incident to Controlled Waters i == - .
i Name Unknown Operator - 320 EA 269500
Property Type N/A - - — 193200
Location Opposite Blazérs Caravans, Ewloe, Crymlyn Burrows, Swansea S
Authority Environment Agency Welsh Region =
Pollutant _ Crude Sewage
Note Mechanical/Electrical Plant Failure - —— e
Incident Date 10th October 1996 - .
Incident Reference 30444 T—
Catchment Area N/A 3 R
Received Water = N/A
Cause Burst 7/
I Severity Category 1 - Major Incident _
A Landmark Information Group Service
Report Reference: ES3-12525-1 Page 6
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EnviroCheck

Industrial Setting

Date: 24th September 1998

Estimated
Mop Details Distance Source NGR
D from Site
Waste Transfer Site

11 Licence Holder Gower Chemicals Ltd 450 EA 269400
Licence Reference NBWD 6 193100
Site Crymlyn Burrows, Swansea, W Glam SA1 8PT
Operator
Authority Environment Agency - Weish Region South West Area
Site Category Transfer
Licence Status Site is operational as far as is known
Waste types on Site:

Authorised waste  Ferric Chloride Max.Stor

Prohibited waste Elemental Sodium/Potassium
Metal In Fine Powder Form
Percussive/Explosive/Similar Waste
Special Wastes N.O.S.
Sub’S Control. Radioactive Subs Act'60
Waste Cont. Flam.Solvent (Exc.Petrol)
Waste N.O.S. -

Planning Application (of possible contaminative use) R

25 Name Filling Station Redevelopment 580 LPR 270300
Location Llandarcy Filling Station, Jersey Marine, Swansea, West Glamorgan SA1 8QB 193000
Authority Neath Port Talbot County Borough Council N 1
Description Petrol Filling Stations -

Application Ref. 95/0146/03 Dated 24th March 1995 - -
Status Detailed Plans Approved - -

Site Area n/a i :

Potentially Contaminative Industrial Use . -

26 Name Llandarcy Filling Station Jet 590 ~Catalist Petroleum 270300
Location Fabian Way, Swansea, West Glamorgan SA1 8QB Station Database 193000
Classification Fuel: retail sale of automotive fuel
Potentially Contaminative Industrial Use e = = - ===

27 Name Jeremy's Oil Distributors Ltd —— — 510 Thomsons Trade 270300
Location Elba Crescent, Crymiyn Burrows, Swansea, West Glamorgan SA1 8QQ Directory 193100
Classification Wholesale non-agricultural intermediate products, inc. waste/scrap

A Landmark Information Group Service
Report Reference: ES3-12525-1 Page 7



;‘ EnviroCheck

Useful Contacts

British Geological Survey Information Services Group
Keyworth

Nottingham

Nottinghamshire

NG12 5GG

Telephone 0115 936 3100
Fax 0115 936 3200

Environment Agency - Welsh Region South West Area
Llys Afron

Hawthorn Rise

Haverfordwest

Dyfed

SA61 2BQ

Telephone 01437 760081
Fax 01437 760881

Environment Agency Welsh Region

Rivers House —

St Mellons Business Park _

St Mellons —

Cardiff =
Mid Glamorgan
CF3 OLT

Telephone 01222 770088
Fax 01222 798555

Institute of Hydrology =

Maclean Building _ - S ) - =
Crowmarsh Gifford

Telephone 01491 838800

| WALLINGFORD B
" Oxfordshire - -~ _Fax 01491 692424
0X10 8BB — =
Neath Port Talbot County-Borough Council
Civic Centre = — 23
Port Talbot Te}ephone 01639 763333
SA131PJ Fax 01693 763444

Ordnance Survey

Romsey Road ——

| SOUTHAMPTON = i =
Hampshire — ) B
S0O16 4GU -

Telephone 01703 792000
Fax 01703 792404

A Landmark Information Group Service

Report Reference: ES3-12525-1
Date: 24th September 1998
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I;‘ EnVirO C he C k Additional Information

Report Reference: 12525-1
Site Address: Freightliner Terminal Site, SWANSEA,
Company Name:

Grid Reference: 269800 193300

EA (Water) Prosecutions

The following company(s) have been prosecuted as shown below, however, from the information
supplied , Landmark is unable to provide a National Grid Reference for the record(s).

Name A J G T and Rosemary Matth
Address Pennard Stream, SWANSEA, SAl
) Authority Environment Agency, Welsh Regio.I;
= Details EA Data. Other C.

Hearing Date —~ 29-Mar-90 - - -

Verdict = Guilty B )

Fine £450.00
B Costs £260.00 - - _

Name Alberto Culver Co (T:IK) Limited _
Address River Tawe, SWANSEA, SAI
Authority Environment Agency, Welsh Region T o
Details - EA Data. Industrial. — _ —
Hearing Date 16-Dec94 ,.;Cjﬂ Exs 3_ ];'
Verd_ict Guilty I o ﬂh - I l
Fine £3,000.00 — . o
Costs £391.98
Name Alcoa Mamufacturing (G.B.) Limited - - -
Adﬁf‘es& Trib of Eors Fa;vr_Brook, SWANSEA, SAl _ W ‘P — a
Authority Environment Agency, Welsh Region = L
Details ~ EAData. Ol - - . _
Hearing Date 01-Jul-94 o l -‘ _; -
Verdict Giﬁ}-' ) CoAET LY - R

B Fine £2,000.00
Costs £1,803.35

Landmark Informatien Group Limited 7 Abbey Court, Eagle Way, Exeter EX2 THY Report Ref 12525-1



Name

BP Oil Llandarcy Refinery

Address Queens Dock, SWANSEA, SAl

Authority Environment Agency, Welsh Region

Details EA Data. Industrial oil.

Hearing Date 30-Jun-93

Verdict Guilty

Fine £2,000.00

Costs £600.00

Name British Electrical Repairs Limited

Address River Tawe, SWANSEA, SA1

Authority Environment Agency, Welsh Region

Details EA Data. Industrial.

Hearing Date 16-Dec-94

Verdict Guilty i B

Fine £37000.00

Costs £345.50

Name Dwr Cymru Cyf

Add_l"ess -Unnamed tributary of Parkmill Stream, SWANSEA, SAT

Authority Environment Agency, Welsh Region - _ -

Details EA Data. Sewage. e

Hearing Date- 06-Sep-91 i

Verdict Gulty _

Fine £600.00 E

“Costs £540.00" s

Name Ethnic Cuisine Limited

Address Nant-y-Ffin, Viking Way, Winch Vzen Indusstrial Estate, Winch Wen,
SWANSEA, West Glamorgan, SAT 7DA _

Authority Environment Agency, Welsh Region ~

Details Environment Times Vol.4 Tssue ; For polluting the Nant-y-Ffin and the Nant __
Fenfrod Lake withrvegetable oil after a sippliage from the company's effluent
treatment plant. _

Hearing Date 05-Feb-98 o

Verdict—  Guilty o o

Fine £1,500.00

Costs £500.00

Landmark Information Group Limited 7 Abbey Court;Eagle Way, Exeter EX2 7THY

Report Ref 12525-1



Name Swansea City Council

Address Glan-Y-Wern Canal and Crymlyn Bog SSSI, SWANSEA, SA1
Authority Environment Agency, Welsh Region
Details EA Data. Other.

Hearing Date 31-Oct-90

Verdict Guilty

Fine £2,000.00

Costs £750.00

Name W E Dowds

Address Trib of Gors Fawr Brook, SWANSEA, SA1
Authority Environment Agency, Welsh Region
Details EA Data. Oil. -

Hearing Date 01-Jul-94

_Verdict Guilty
= Fine £2,000.00 - '
Costs £1,803.35 : ]
Name Welsh Water -
Address Ystalyfera, SWANSEA, SA — —
—Authority Environment Agency, Welsh Region — )
Details ENDS Report; 282; p.56. Guilty of 8 charges of supplying water unfit-for

s human consumption to addresses in Swansea Area. Some 18,000 people
- affected in Ystalyfera area. Customers complained of burning sensation in
throat, diarrhoea, stomach cramps.

Hearing Date— 15-Jul-98

Verdict _— Guilty — g
Fine £24,000.00 -
Costs £7,960.00

Current Trade Directory Search - ’ - - —

The following company(s) have been identified as possible contaminative premises as shown
below, however, from the information supplied , Landmark is unable to provide a National Grid
Reference for the record(s). ==

= Name PrincessSetvice Station
Address York Street, SWANSEA, West Glamorgan, SA1 3LZ
Classification Fuel: retail sale of automotive fuel
Data Source Petroleum Station Database
Source Date 30-Sep-97

Landmark Information Group Limited 7 Abbey Court, Eagle Way, Exeter EX2 7THY Report Ref 12525-1



Name Shooters Of Swansea

Address Regional Sports Centre, Upper Banc, SA1 7DS
Classification Weapons & ammunition [manufacture and storage]
Data Source Trade Directory
Source Date 26-May-95
Name SOUTH WALES SAND & GRAVEL
Address Prince of Wales Dock, Langdon Road, Swansea, West Glamorgan, SA1 8RQ
Classification Quarrying of sand & clay, operation of sand & gravel pits
Data Source Trade Directory
Source Date 01-Mar-97
Name THE FORGE —
Address Alexandra Road, Swansea, West Glamorgan, SA1 5EE
" Classification Metal_s: precious & non-ferrous metal manufacture . B
D;ta Source’ Trade Directory = - =
Source Date 01-Mar-97
Name Ward Bros Mining Ltd - )
Address Nanthir Colliery, SA1 1PC
Classification Mining of coal & lignite - N
Data Source -  Trade Directory o -
Source Date 26-My-95 _ - " )

Landmark Information Group Limited 7 Abbey Court, Eagle Way, Exeter EX2 THY TReport Ref 12525-1
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Map Details
Ordnance Survey County Series Published 1884
County Mapsheet Scale Year
Glamorganshire 024_00 1:10,560 1884
Ordnance Survey County Series Published 1900
County Mapsheet Scale Year
Glamorganshire 024_NW 1:10,560 1900
Glamorganshire 024_NE 1:10,560 1900
Glamorganshire 024_SE 1:10,560 1900
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Map Details
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Borehole-and Trial Pit Logs =
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TRIAL PIT RECORD

CAPROGRA-I\PLOTLOGIFLTPY PL3 NVP-§ 10-06-

PAGE 1 OF 1 TRIAL PIT NUMBER TP 1
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
{metres) {metres) DESCRIPTION SYMBOL PID TYPE RECOVERY | BACKFILL |{metres)
MADE GROUND: (Loose) light grey to black and
ironstained very sandy fine to coarse angular
gravel of porous slag and coal ash.
0.60
Chem 1
- 1.00
1.10 - - .
Loose dark brown very silty organic SAND with
rootlets (historic topsoil?)
0 Loose to medium dense yellow-brown slightly silty
fine to coarse SAND
o =f 1.90
Chem 2
2.30
2'60-_END OFPIT ~ _ - T _
EXCAVATED BY START DATE
REMARKS: EXUMA 24/09/98
Water seepage at 1.9m LOGGED BY COMPLETION DATE
Pit collapsing below 1.3m NVP 24/09/98
CHECKED BY JOB NUMBER
E210

EXCAVATION METHOD

JCB wheeled excavator

SITE

Ex Freightliner Site Neath

ELEVATION METRES (AOD)

GIBB




TRIAL PIT RECORB

]

COPROGRA TP

PAGE 1 OF 1 TRIAL PIT NUMBER TP 2
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
(metres) | (metres) DESCRIPTION SYMBOL PID TYPE RECOVERY | BACKFILL |imetres)
1 MADE GROUND: {Loose) black and dark brown very
4 sandy fine to coarse angular gravel and cobbles
] of porous and vitreous slag and coal ash.
2 0.60
] chem 1
A 0.70
0.80 Loose to medium dense yellow-brown slightly silty
1 fine to coarse SAND with some rootlets and dark
- brown very silty organic rich horizontal pockets
1 spaced at approximately 0.5m intervals.
| -1.20
e Chem 2
Il F1.60
3'50_ ENDOFPIT T B )
EXGAVATED BY START DATE ——r
REMARKS: - - —=
- - EXUMA 24/08/88 ]
Water seepage at 1.6m —[COGGED BY COMPLETION DATE
Pit collapsing below 1.0m NVP 24/09/98
CHECKED BY JOB NUMBER
E210
EXCAVATION METHOD SITE
JCB wheeled excavator Ex Freightliner Site Neath

ELEVATION METRES (AOD)

GIBB




TRIAL PIT RECORD

CAPROGRAT1WPLOTLOGIFLTPZ PL3 _NVP.

PAGE 1 OF 1 TRIAL PIT NUMBER TP 3
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
{metres}) {metres) DESCRIPTION SYMBOL PID TYPE RECOVERY BACKFILL |{metres)
1 MADE GROUND: {Loose) dark brown to black very
1 sandy fine to coarse angular gravel of porous
& vitreous slag and coal ash. 0.30
4 Chem 1
0.50-~"\MADE GROUND: Light brown silty clay with roots 050
{1 and ash. Chem 2
0.65 = 0.65
4 MADE GROUND: {Medium dense to dense) Black sandy
0.80 4 fine to coarse angular gravel of ash and porous
& vitreous slag with some cobble sized slag,
coarse limestone gravel, occasional rootlets,
- \bricks and metal fragments {probably iron).
1 Loose to medium dense yellow-brown slightly silty
1 fine to coarse SAND
E = = 1.60
4 — =f1.90
| 2.60 . : e -
Medium dense grey-green slightly silty fine to
coarse SAND.
280 T EnpoFPT . T T T |
= _|EXCAVATED BY ART DATE
REMARKS: EXUMA 24/09/98
Water seepage at 1.9m LOGGED BY COMPLETION DATE
Pit left open between 11:50 and 16:30, water rose NVP RO
o 1.60m. CHECKED BY JOB NUMBER
. . E210
Pit collapsing below 1.0m EXCAVATION METHOD SIE

JCB wheeled excavator

Ex Freightliner Site Neath

ELEVATION METRES {AQD)}

GIBB.




TRIAL PIT RECORD

PAGE 1 OF 1 TRIAL PIT NUMBER TP 4
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
{metres} | {metres) DESCRIPTION SYMBOL PID TYPE RECOVERY | BACKFILL |(metres)
: 1 MADE GROUND: {Loose) black very sandy fine to
= 1 coarse angular gravel of vitreous slag with
: 1 some porous slag and coal ash.
s
. 0.40
o . ] Chem 1
g . 0.60
=
& 4
9 -
g 0.90 , . -
I Loose to medium dense yellow-brown slightly silty
v "1 fine to coarse SAND
! o :
g 3 =f1.25
& 1 ey
] §
_ %,
- X0
. 3
. !
N i Loose to medium dense grey-green fine to ) %
coarse silty SAND - N S
- &
1 54
. ; lf-"?'
1 : 308
2 50__/Spongy black to brown slightly sandy clayey PEAT N\ S8 | aso
- ’ with many fine fibrous ptant remains :I Chem 2 L
2.60 - ; 2730
-+ Medium dense yellow brown, discoloured grey green
slightly silty fine to coarse SAND -
s T enoorpT — 7 - T
EXCAVATED BY START DATE o
REMARKS: N == EXUMA 24/09/98
Water seepage at 1.25m LOGGED BY COMPLETION DATE
Pit coliapsing below 1.3m NVP 24/09/98
CHECKED BY JOB NUMBER
E210

EXCAVATION METHOD

JCB wheeled excavator

SITE

Ex Freightliner Site Neath

ELEVATION METRES (AOD}

GIBB




TRIAL PIT RECORD

PAGE 1 OF 1 TRIAL PIT NUMBER TP 5
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
{metres) {metres) DESCRIPTION [SYMBOL PID TYPE RECOVERY | BACKFILL |{metres}
é 1 MADE GROUND: (Loose) Dark brown to black very
= 41 sandy fine to coarse angular gravel of porous A
w0 | slag and coal ash with much cobble and boulder gt
= sized slag. 50
E 1 : 0.40
e '._ _'..
& ] :| Chem 1
i y . S 0.60
5 i
g ] 5
0.90 - - -
N Loose to medium dense yellow-brown slightly silty
fine to coarse SAND ¥
] A
¢ ]
g = '.';'-L'. = 1.60
Loose to medium dense yellow-brown, discoloured L
1 grey-green slight;y silty fine to coarse SAND _ Y 1,8
_: B Chem 2 7 _
i ] - - " — 2.10
. o
1-2-80 END OF PIT - == -
o +EXCAVATED BY START DATE
REMARKS: EXUMA 24/09/98
Water seepage at 1.9m, rising to 1.6m LOGGED BY COMPLETION DATE
. . NVP 24/09/98
Pit coll bel 1.0
i e S s CHECKED BY JOB NUMBER
E210
EXCAVATION METHOD SITE
JCB wheeled excavator Ex Freightliner Site Neath
ELEVATION METRES (AOD)




0.0

TRIAL PIT RECORD

PAGE 1 OF 1 TRIAL PIT NUMBER TP 6
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
(metres) (metres) DESCRIPTION SYMBOL| PID TYPE RECOVERY | BACKFILL |{metres)
7 0.00
= 1 MADE GROUND: Light grey coarse angular limestone
9 4 gravel (Rail Ballast)
\i_') -
af
Z 0.40
5 ' MADE GROUND: (Loose) black very sandy fine to
al 71 coarse angular porous & vitreous slag and coal 0:50
g 1 ash with some cobble sized slag Chem 1
; A +0.70
i
& i
=
s 0.90 -
[ Loose to medium dense yellow-brown slightly silty ;
s 7| fine to coarse SAND
g ]
:{5" . k1,20
H E J Chem 2
4 = 1.40
O T EwoorPr T T T T
- EXCAVATED BY - START DATE
REMARKS: T . EXUMA 24/09/98
Water seepage at 1.4m LOGGED BY COMPLETION DATE
. . NVP 24/09/98
Pit coll f th f
t coflapsing from the surface CHECKED BY JOB NUMBER
E210
EXCAVATION METHOD SITE
JCB wheeled excavator Ex Freightliner Site Neath
ELEVATION METRES (AOD)




CAPRDGRA-1WPLOTLOG\ELTPT PL3 _NVP-§ _10-06-

E 0.0
TRIAL PIT RECORD
PAGE 1 OF 1 TRIAL PIT NUMBER TP 7
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
(metres) {metres) DESCRIPTION SYMBOL PID TYPE RECOVERY | BACKFILL |{metres)
1 MADE GROUND: Concrete, reinforced with a single
0.25 ] layer of 6mm mesh.
"1 MADE GROUND: Very sandy fine to coarse limestone
1 gravel partially cemented (lean mix concrete)
0.45 - 0.45
- MADE GROUND: (Loose) light grey to black and
| ironstained very sandy fine to coarse angular Chem 1
gravel of porous slag and coal ash.
N 0.70
-
1.15 | . . . XX
4 Loose to medium dense yellow-brown slightly silty
1 fine to coarse SAND
i = 1.60
- Chem 2
J 2.20
280 &nporPr — T T T
1 e
o = EXCAVATED BY _S_IABT DATE
REMARKS: EXUMA 24/09/98
Damp below 2.0m LOGGED BY COMPLETION DATE
. . NVP 24/09/98
Pit collapsing below 1.5m
psing CHECKED BY JOB NUMBER
E210
EXCAVATION METHOD SITE
JCB wheeled excavator Ex Freightliner Site Neath

ELEVATION METRES (AOD)

GIBB




£ O.U

TRIAL PIT RECORD

PAGE 1 OF 1 TRIAL PIT NUMBER TP 8
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
(metres) | {metres) DESCRIPTION SYMBOL| PID TYPE RECOVERY | BACKFILL |(metres)
9 0.08 J~MADE GROUND: Black bitumen-bound tarmac XX e
g MADE GROUND: Very sandy fine to coarse limestone
- 0.20 T\agravel partially cemented {lean mix concrete) o o,
g 1 MADE GROUND: (Loose) light grey to black and ) 0.30
& . \ ; ] chem 1 :
= 4 ironstained very sandy fine to coarse angular A 0.40
e gravel of porous slag and coal ash.
& ] )
o ¥
iz i 0
& N
& - (51
=
o) - S
é- | ‘
L::g 1.10 . . . e
Loose dark brown very silty organic SAND with
g 1 rootlets (historic topsoil?)
9 [ Loose to medium dense yellow-brown slightly silty Ht
1 fine to coarse SAND el
. P
d é;f 1.60
e Chem 2 :
| - — i =f1.90
— - i 2.00
- 280 END OF PIT - = |
EXCAVATED BY _START DATE
REMARKS: . - EXUMA 24/09/98 -
Water seepage at 1.9m LOGGED BY COMPLETION DATE
. . VP 24/09/98
Pit collapsing below 1.0m CHECKED BY N 768 NUMBER 103/
E210
EXCAVATION METHOD SITE
JCB wheeled excavator Ex Freightliner Site Neath

ELEVATION METRES (AOD)

GIBB




TRIAL PIT RECORD

PAGE 1 OF 1 TRIAL PIT NUMBER TP 9
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
{metres) {metres) DESCRIPTION SYMBOL PID TYPE RECOVERY | BACKFILL |{metres)
b
g MADE GROUND: Concrete, reinforced with a single
= 0.20 1 Jayer of 6mm mesh. -
gl 1 MADE GROUND: Very sandy fine to coarse limestone
2 1 gravel partially cemented {lean mix concrete)
b -
fiu
b 0.60 :
Hi MADE GROUND: (Loose) light grey to black and
o 1 ironstained very sandy fine to coarse angular
gravel of porous slag and coal ash. 0.80
Chem 1
1.10
Loose to medium dense yellow-brown slightly silty EN
“| fine to coarse SAND (P
1.80 - -
Loose to medium dense yellow brown, discoloured = £edt]
1~ grey green slightly siity fine to coarse SAND. -.-.,é;jn
2.60 __/S_pongy black to brown slightly sandy clayey PEAT AN : 2.60
' with many fine fibrous plant remains. j Chem 2
2.70 . - 2.70
Medium dense yellow brown discoloured grey green
slightly silty fine to coarse SAND _
201 EnooFRT T T T T =
— EXCAVATED BY START DATE
REMARISSY EXUMA i 24/09/98
Damp below 2.0m LOGGED BY COMPLETION DATE
Pit collapsing below 1.3m NVP 24/09/98
CHECKED BY JOB NUMBER
E210
EXCAVATION METHOD SITE
JCB wheeled excavator Ex Freightliner Site Neath

ELEVATION METRES (AQOD)

GIBB




E 0.0

TRIAL PIT RECORD

PAGE 1 OF 1 TRIAL PIT NUMBER TP 10
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
(metres) | {metres) DESCRIPTION SYMBOL PID TYPE RECOVERY | BACKFILL |{metres)
: 0.00 MADE GROUND: Light grey coarse angular limestone
5 0.10 T\ gravel (Rail Ballast) Ed
& 1 MADE GROUND: (Loose) black very sandy fine to
3 {1 coarse angular porous & vitreous slag and coal
2] 1 ash with some cobble and boulder sized slag and
o cobble sized brick
g -
o . 0.60
o h
E :l Chem 1 070
d ]
J
= J
O
g ul
o 1.10 - = -
s Loose to medium dense yellow-brown slightly silty
e 1 fine to coarse SAND
0. -
i) -4
E 1.60
J Chem 2
- = - =f 2.00
20T %npoFPRIT - T T
EXCAVATED BY — START DATE
REMARKS: = - —
i = EXUMA 24/09/98
Water seepage at 2.0m LOGGED BY - COMPLETION DATE
Pit collapsing from 1.2m NVP 24/09/98
CHECKED BY JOB NUMBER
E210
EXCAVATION METHOD SITE
JCB wheeled excavator Ex Freightliner Site Neath
ELEVATION METRES (AOD)




TRIAL PIT RECORD

CAPROGRAT1WPLOTLOGYLTR11 PL3 NVP-5 10.07-9

JCB wheeled excavator

PAGE 1 OF 1 TRIAL PIT NUMBER TP 11
ELEVATION | DEPTH SAMPLE SAMPLE DEPTH
{metres) | (metres) DESCRIPTION SYMBOL PID TYPE RECOVERY | BACKFILL [{metres)
1 MADE GROUND: (Loose) black very sandy fine to
4 coarse angular gravel of porous slag and coal
1 ash with some cobble sized bricks and some medium
| tocoarse elongated gravel sized lumps of
previously molten metal (zinc?)
0.65 | . . .
1 Loose to medium dense yellow-brown slightly silty
1 fine to coarse SAND
1.55 | .
4 Spongy dark grey to brown sandy, silty, clayey
1 PEAT with some fine fibrous plant remains
18T wporpr - T T T T :
- EXCAVATED BY. _ START DATE o
REMARKS: - - EXUMA 29/09/98
Pit damp below 1.55m LOGGED BY COMPLETION DATE
. . NVP 29/09/98
Pit coll bel 1.3
i SORARSING TREIONE S CHECKED BY 708 NUMBER
E210
EXCAVATION METHOD SITE

Ex Freightliner Site Neath

ELEVATION METRES (AQD)

GIBB




15-0CT-1998 12:44

EXPLORATION ASSOCIATES

Q1656 646606

P.u2

D3 . [F15/49/98

l Meteorological and Site Conditions
¢per rr i RF State of ground
. Wwind
wind Direction
Cloud Cover
Precipitation
Temperature(deg.C) ’
Barometric Pressure(mb)
Equipmelt Us Gl Infrared Gas Analyser |GMI Landsurveyor X |GMI Co2 Portable
Other:|FID.
Surypy Irfibrmaglon
BH Whter [evel oz CH4 Co2 ~ voc, Others/Comments
@ | (%ovivy~ (%viv) ppm Depth to base of hole (m) —
- B2 0:50 20.90 0.00 0.00 T 150
1, 21.00 0.00 0.00 2.50
- 1. 20,70 0.00 0.00 3.50
— 1 20.70 0.00 0,00 450 -
1. 20.70 .00 0.00 5.50
2. 20.60 0.00 0.00 6.50
2 20.70 0.00 0.00 7.50 _
1 2. 20.80 0.00 0.00 8.50 -
2170 | 2080 0.00 - 0.00 8.50._
1 1 20.90 ° 000 | 000 g00
= —o 20.80__ 0.00 - 0.00 1.00
D 20.80 0.00 — 0.00 2.00
z. 20.80 0.00 0.00 3.00
2 20.80. 0.00 0.00 4.00
2.90 20.80 0.00 0.00 5.00
- ap 20.80 — 0.00 000 6.00

Remgrks:

are ve

|ﬁe bncelfiration oflgases recorded above are subjact to the accuracy, as specified by the manufacturer, of the
instrutnent|fidoptdld. f|concentration accuracies of less than +/- 2% are required, it is recommended that gas samples
d and labjpratory analyses are undertaken.

Gasl|jVio

torig iRecord

Project:

Explpration

Dciates

-Jorsey Marine, Swansea
Gibb, Enviroment Engineering

Contract: 158214

Figure:




Sampling Strata e hn ©

Casing [ Date/ |SPT N o BRI t
Depth Type Depthg Wale{ (Cu) Description (Th?:lfngsa) Level Legend
o 28/09 ) : . [ G.L.
i 1998 MADE GROUND: (Medium dense) black slightly - R E P
- 0.25 B NIL silty sandy fipe to coarse angular gravel of - (0.40) B s
[ pulverised fly ash with.vitreous and [ ol | S
L 0.40 D NIL scoraceous ‘slag with occasional cobbles. | 0.40 g
- Dense yellow brown stightly silty fine to :
L coarse SAND with occasional coarse sand to L.
- _fine gravel of lignite mudstone and white to 5
B black shell fragments. . B
o ) .. at 0.40m with some boulders (<350mm) of [
[ 1.50-1.95 co 1.50| 1.50 | 36 welded slag J =
- 1.50-1.95 B . -
i " - (2.40) *
[ 2.50-2.95 CD 2.50| 1.90 | 28 -
- 2.50-2.95 B -
[ C 2.80°
&) . . . 3.00
B ' Spongey grey mottled black slulghtly silty - o
i ~| sandy. PEAT with fine fibrous.plant remains. i
[ 3.50-3.95 W) 3.50| 2.00 | 30 . . R 1R
L 3.50-3.95 B - Dense \(ellou brown discoloured grey green [
E - slightly silty fine to coarse SAND with E
E occasional coarse 'sand 'to fine g{;ravel of N
L = _ lignite mudstone and white to b ack shell B
: fragments. 5L LT L - -
- IR, i : -
[ 4.50-4.95 D 4.50| 2.00 | 26 e [ (2.90)
L 4.50-4.95 B -
F 5.25-5.75 B o from'5.25m with occasional fibrous t -
E __ decayed plant remains i
[ 5.90 0 | S — [ 5.90
- 6.00-6.45 co | _6.00| 2.20 2 = 0 : ) i
- 6.00-6.45 B spongey ~very soft black to brown locally e -
9 i - sandy PEAT with many fibrous plant remains. N S
- 1 - =] . 2 e NI
- 6.75-7.25 B L . ... from 6.75m to 7.40m becomes plastic - ¢1.50) W = s § §
E _;e;y soft locally slightly sandy very silty | - BIEIC ) %\
= EAT . . - = \if._ . \ \
[ - C Ll \\\\\\
- N A, \ \\
[ 7.40 b |— . 7.40 - %E\\\
- 7790-7.95 | co | 6.50|3.40| 3 R _ . A NN
F g.gg-s.oo 5 5 vfr¥ ?oftltflue_ggey shghtlr.iggdy very silty [ (0.60) T \ \\\
L 3. CLAY loca with occasional fibrous peat = x. oA
— 8.00| 3.40 + remains."i?‘x_ TR < 2 e L. 8.00 = \\ :\\\
- 8.00 29/09 M A Sy AR e &
B 8.00 * = : S B
8 - - End ‘of Borehole. N
Equipment: | j e Groundwater - - :
auip Light cable per Ll No. Struck Behaviour L Sealed
. - 1 - 3.50 No.obvi trike. Ceased.
Borehole Dia (mm) Casing Dia (mm) ! d?‘i‘l)li;mgu:ts{%m?\ deg?ge» e )
200 to 8.00m 200 to 8.00m standing water rose from 3.20m Drilled by FF
to 2.00m in 20mins. - - .4 Logged bg RB
Checked by
Remarks Water added to assist boring from 1.20m to 3.50m
Inspection pit excavated to 1.20m (1.50Hrs). . g .
Installation of a 50mm nominal diameter UPVC standpipe, slotted at 0.5mm in a 2mm sand bed from 6.50 to
See key sheet 1.50m with a sump to 8.00m = FLE: . ol e D AT
and appendices NERAS " W
for explanations. 2 L TR g Form 1/0
Project Contract
Borehole Record fee _ 158214
Jersey Marine,Swansea G.I.
GIBB. Environmental Engineering Borehol
. - ole
@ Exploration Associates o E1(1 of 1)




| Strata ;:

Water | (@) | Description :
. 2_5_109 S ot W T e Wt TR DO D i ot st :
17998 .| | MADE GROUND:'(Medium dense) black ‘very sandy.’is |-
. $ine .to coarse angular.gravel.of glaggy ». 702 [
. bituminous waste ash and coal with occasional " 'L .
cobbles. e L T e - 0.50
DRY Dence Yellow bfahn‘s{!ghflfnsiig;. ineto - . [
-50/09 coarse SAND (with a setrong chemichal - - i
DRY . bituminous odour from 1.00m to 6.00m). -
: : R IR (T cabon R AR
1.20 | 33 ... from 1.50m to 2.00m With ‘occasjonal | 19
cobble to boulder sized red welded - -
pumiced/scoracecus slag (foreghore wash?) -
~.. from 1.50m becomes grey green. T . F iy
2.00 | 22 il 2
2.50 | 3 .
v @ v o= - (7.40)
... from 4.30m with some—to occasional fine
2.00 5= fo coarse rautded gravel of predominmantly _ |-
gandstone-and occasional cobolaes With e ¥
single subrounded cobble of red welded o
pumiced /scorsceous slag. S L
S ,:. 2.20 | 178R ... from 6.00m with shell fragments =
- 6.75-7.25 8 = N il
- ; = _ I S
L 7.507.95 1 7.50| 2.25| 8 .. from 7.50m to 7.80m wizh shells .
B 7.50-~7.80 : =
[ 7.90 5| Sk esie e SeeETEeLes eeeamasesevanes = 7.90
- i : || 8.00| 2.25 - 8.00
p 8-00% Cf ft bl Lightly sand Lty €L :
3 . : soft blue grey slightly sa very silty CLAY -
. 2.00§ h with occas?onZL fige tz coar:e rZaned ;ravel =
i ! ) of mudstone and sandstone. -
It : X End of Borehole. F
Equiprent: : P Groundwater —
" ; Ijrghf sathe [RERSESSIen No. Struck Behaviour Saalec _
i , =
b 0 : I 1 2.00 Roge to_1.00m in 20-mins
aOfEhOl_b Di f’nm} . >CESIH9 Dia (mm) 2 1.60/1 -30,1_10 in 5/10/15 mins i = .
200 fo 8.ipm [ | 200 o &.00m . brilled by FF
{: I Logged b RB
[ Checked by
Remdrks atdr added to assist boring_from 1.00m To 2.00m ' ' 7
: t fhashed rig before accessing borehole. Ingpection pit excavated to 1.20m §30mins). Contamination
i hmg es obtained from 2.50m to’3.50m (3No). Installation of a SOmm nominel diameter UPVC standpipe,
Seg:;Fszgg i lotted at 0.5mm ard installed in a 2mm se from 6.00m to 2.00m with a sump to 8.00m.
an endijps . .
for expj__t}naulil s. : L ) Fotm 1/0
Ie
pL. : Project ontract
Boréholp Récord roje _ Contr 158214
R . Jersey Marine, SwWangea G.I.
N T Gi88. Envireormental Engincering Borehole
@u:Bq#or%ﬁqn Associates _ E2(1 of 1)

TOTAL P.B2




Strata . - - L

Sampling T

Casing [Date] [SPT NI o corintion woni vimmians intimeiimmitde s = Depth

Depth Type Depth |Watér | (Cu) -Description «=-privimresristieen- {Thicl?ness) Level Legend

— 28/09 . G.L. =
- 1998 MADE GROUND: (Very Dense) grey slightly sandy | S
i fine medium to coarse angular gravel of . I F Tl e
1 predominantly scoraceous slag B W | RO
[ 0.50-1.00 B |NIL [DRY L (0.80) SON| B
3 e [ 0.80 4 /|
= 'MADE ‘GROUND: Very dense black sandy fine to = / /
- 1.20-1.50 cD 1.20|DRY 50/ ‘| coarse angular gravel of pulverised fly ash . (0.80)
- 1.20-1.50 B 75 with scoraceous "and. vitreous slag brick with B / /
= occasional cobbles:and boulders** .. .- L
- - - 1.60 %
E T ) Dense yellow brown discouléred grey slightly’ C
[ 2.00-2.50 cD 2.00|DRY 46 silty fine to coarse SAND with occasional = /_4
- 2.00-2.50 B fine to medium sub-rounded gravel of - ’\3\ ’\
¥ sandstone and mudstone wWith occasicnal fine B QQi §§
N gravel sized shell fragments E & N
[ 3.00-3.50 cD 3.00| 2.00 | 46 -
- 3.00-3.50 B I
F o el it - (3.20)
" 4.00-4.50 cb 4.00| 2.70 | 3% ...at 4.00m with occasional fine-fibrous "
- 4.00-4.50 B | peaty inclusions . ; s _ N L
| 4.80-5.00 D . 4.80
L. 5.00-5.50 cD _5.00| 2.50 | 19 B . . 3 —
- 4.70-5.50 B SEongey»blégk to brown localty slightly sandy [
B PEAT- With jmanE fibrous plant remains - - (0.70)
B -7..from”5.00m to:5.50m becomes ‘firm plastic L
L skightly:sandy very sTlty PEAT with some - 5.50
R ~fibrous.organic remains B
- - = == [ 5.70
[ 6.00-6.50 B Soft gréy very silty CLAY with fibrous -
- B vegetative matter**, . N E (0.80)
_ 6.50-7.00 co | 6.50] 3.00 | 25 Denég_brdwn sligg;l silty fine to coarse . 6.50 )
- —_— 6.50| 3.00 _| SAND with occasional fibrous plat remains and [
- 6.50 = =75 29/09 soft peaty inclusions. B
3 10 [ (Y (NP S ke -
B [

Equipment: | ight cable percussion ——

Groundwater
No. Struck -Behaviour - Sealed

1 '3.00 " No'obyious strikes, water

Water added to assist boring from 1.60m to 5.50m
Inspection pit excavated to 1.20m (2hrs). '~ "~ .
See key sheet Gas tests taken from 1.00m_to 6.00m at 1.00m intervals. .
and appendices Installatjon of a 50mm nominal diameter UPVC. stand pipe, slotted at 0.5mm

Borehole Dia (mm) Casing Dia (mm) maintained between 2.00 and
200 to 6.50m 200 to 6.50m 3.00m during drilling. Dritled by PO
auh- ; Logged bg RB
Checked by
Remarks Chiselled from 1.30m to 1,60m (45 mins)

in a 2.0mm sand bed from

for explanations. 5.50m to 2.50m with a sump to 6.50m. Form 1/0
Project Contr
Borehole Record 0] _ ontract 455514
Jersey Marine,Swansea G.I.
GIBB. Environmental Engineering Borehol =
@ Exploration Associates ©®  E3(of1)

NV @)



P6-0CT-1998 ©3:38 EXPLORATION ASSOCIATES 01656 646606 pP.a2

@5 [Sampliglg = § e 30 Strata a7 :
e R T Casing | Date/ [SPTN sV : Dll'l : :
Depth - | T : %?q:;thg Wa!e{ (Cu) Description “|(Thickness) Level . Legend
R T ; (29709 ! i
) — : 11998 MADE ROUND? Very ense gr - /
- e I concrete.';’ 8% ""\ 3 " =
- 0.3040.6( 1050 s : = oo 0= 2355 /
- 0.6051.2€ i A : HADE. GROUND: Vary donde. blagk to grey T 0.60
3 T | sughtty sandy fine to coarse angulsr gravel "I
£ f : bgredurm nantl.y scnrnceous slag ulth many, .. f /
L S : les. PR : A . R
- 1.2001.68 1.20[prY | 50/ - (1.20)
- 1.2051.6( 85 MADE GROUMND: Very dense bLack sardy ﬂne to [
- L coarse angular gravel of pulverisad fl ash L
- . with ssh slag (vitreous and gcoraceocus 3l o
E - : sHtstone br:ck and shells with occasmnal - - .
E F cobbles and boulders (<300mm) - - 1.80 e
[ 2.00-2.4 | 2.00fprY . | 49 - L
£ EO0 % ' Dense locall¥ very dense yellou “brown B y
= R : slightly silty fine to coarse SAND With N
[ 2.50-3.9 | cccagional fine gravel of mudstone ahd rare = £ -
L g ! slag (reworked natutal / Nind blown) £ Ht il
. 3.00:3.41 3.00| 2.20 | 56 E e i 4
E: 3.5n}4.0 | b TR e i e - o /
: : o P Kl _ - - (3.70) HChaTy /
. 4.00-6.4 (| 4.00] 2.00| 39 ..:-from ‘ UOm slag absent H]th occasional = :_ 3
B o : . f ,rouls plant femains < - _ B 2, :
[ 4.50-5.08 E . ...frorn 4.50m go 5 OOm ith peaty [ e ]/
i i 1 - “inclubiol L - - i:
: = ! 5! b ¥
[ 5. 00-5.4 l-5.00] 2.00 | 4% o e - 2
o [+ £ §t 5 .0 3 50 " C
- 5.00- . :50/09 —— 2 R
; i'| s.00] 3.0 g E: S
" 5.50-5.7 - L L. 5.50 KL
- 5.70-6.0 f ' Plastw ‘$irm’ &ark hruun to, black slightly — [ 5.70 o
5 o : . sardy’ very ‘s {1ty PEAT ‘With' meny fine fibrous B o it
L. 6.06-6.4 #c || 6.00| 3.00 | 50/ plant remains. == o
- 6.0G-6. i : 20 bTovT LT Ty b ‘ ol
- . . . Lo |,.; ¥ ".. . : €0.90) . R
N . Very .dense dark E ery’ sandy fine To L
— : | . coarige ‘rounded GPAV L!of predominantly = | B .
- 6.60-7.0 i “Sandstone B - 6.60 i T
B — 5 N b,
3 i ; — [ ¢0.49) — Pa e
L. 7.00-7.4 i | 7.00| 3.00 | 50/ ey—tﬂrml dark brown to black shghtly - 7.00 SO/
- 7.00-7.5 I R doni 160 |, sand%/ silty PEAY with many-fibreus plant : = o 20
N L S rema ns b e R
—+ | ; = - (0.80) DS /
E P Very dense_blsck s‘-‘ﬂhtl‘r sandy sub- rounded - a0
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C 7.50-7i05- (| cff |ll7.50| 2.20 | 4 B - S \
- 7.50-71F5 8 — F 7.60  |-0.36 P
i 'i Soft grey s'light':‘ly sa'ndf very sflty CLAY with [ - \
= iq H occasional lenses of peat . | = "
] ! ; : 3 \
- 6.50-81bs el ||8.50] 2.65.| .z _ 2 o ;
- 8.50-81F5 c B - - . \
2 2 r — .65 B Py \
E E - T .-.from 9.20 very sandy — E i \
[ 9.50-9!55 cll |l9.50| 2.7 | 2 - . S '

T 9-50-9:95 sl | = - - \
. ~ . . N
Equipment: Groundwater __ | Ground Level 7.26 mop ——

AHIPMET oaffyte 1 - No. Struck Behaviour - Sealed | Coordinates  269610.12  mE-
g 1 4.10 Rese to 1.70m in 20 mins 193233.82 W
. " . < o 1. 1 mns
Bocehole dia (nifh) || Ghsing Dia (mm) 5°55/2.5072.00 10 5/10/15 mins
200 to 7.5 Bo0 to 17.50m ST brilled by FF
H i SO s ow e Logged oT
i L Chécked
Remarﬁ%a chikel sg from 4.20m to 4.50m (60 mins), 4.60m %o 5.00m (90 mins), 5.00m to 5.50m (90 mins), 5.80m to
i 6.40m mins) :
3 J h rig and ipment 45 mins = | :
See key sheet H; ug bgrghgle_mamzﬁ 90 mins TP
and apFe Hicegll Digl inEpection pit 60 mins '
for a%p sn_: = 1 ; Eﬁ:{tﬁtgns?hﬁgnssg 35&3523‘\9'&&““ g *n la-atinn of mnoar e ot _gafl Ugicina A0 _mine Form 1/0
i 7 | Project " [contract
s . : 158214
Boreh%)le e I'; . é%geyEMa?ine,suahfeEhg'i[. )
- - . Environmental nearing —
' ) . : Borehole
@Eﬂ(pl atipn|Associates G2(1 of 2)
L |




1S-0CT-19398 12:45

EXPLORATION ASSOCIATES

01656 646606

P.a4

Samplin A Strata
B acing [Date/ [SPT N - )
Depth -, Ty E:‘lapthg Wam{ (Cu) | Deseription S (Thiclg'teas) Level
L s 07/10 =
L 10.25570. : - 10.25  |-3.01
" 10502 21050 378 L ilty SAND f
L - . {v] -
- : 7050|260 ose grey very s'1 Ty SAN -
- : | ; s oo & K
[ 11.00°11.4 i11.00| 3.00 | 3 &=
L™ 11.00:711.4 ! =
L~ o .
2 E
P 12.504%2.9 3.0 2 [
- 12.50-§2.9 .
13254030 .
- F (7.25
. 14.00-14.4 3.40 (-9 - - ¢ ’
- 14.00-14.4 - = .
- 14.00-14.4 3
F 14.75-75.2 -
o = - -
F 15.50-35.998 sl [[15.50| 3.60| 6 [ -
L 15.50-15.9 ol |t | C
L 15.50-%5.9 s || -
| ! i L
- 16.25-%6.79f| e - = E -
- : | = = —
5 ¢ i — -
B .- ! . .
L. 17.00-17.4 sif |M7.o0| 380 ( 7 e
E 17.00-%7.¢ off |i i | . B N
X 'i 17.50| 3.80 4 ~ £
R o —+ i Ces ks e R S L 17.50 [-10.26
¥ a End of Borehole. -
- - - .
: i I -t
" - B = -
Equipment: Groundwater = 2
el i o 1 ! No, Struck Behaviour Sealed ggggg?hki;gl ;6%61%\.?% mw -
> b : - 193233.82 mN
Borehole Dia (rifh) %aing Oia {(mm) -
200 to 7.5 00 to 17.50m Drilled by FF
. I - Logged bg oT
: i Chécked by
Remarks
See ksysljn‘bet
and appendice: :
for expl am_qtmn i 3 Form 1/0
It Project Contract
; 158216
Boreh‘ple e l‘ﬂ Jersey Marine,Swansea G.I.
- an GIBB. Envirommental Engineering Borehole
@Ei:pl atipn|Associates ' ' G2(2 of 2)
i H I

4




P1656 646606

P.B>

1S-0CT—-1898 12:46 EXPLORATION ASSOCIATES
I
A I > i .
Samplin = Strata
Date/ [SPT N P Baoth-
Depth T \Aéat;;[ (Cu) Description Thi ek%t:%) Level Legend
B . og/ — .L. .08
B : | 1998 . MADE GROUND: Reinforced corcrete ™* - o= 8 T
% . - 0.30 [7.78 :
- 0.60-1..20 'l MADE GROUND: Very compacted hardcore ** L 0.60  [7.48
L 'l MADE GRGUND: Very dense black to grey - 5
8 . g alightly sandy fine to ¢tcarse angular gravel L
- 1.20 © 1 1.20|DRY 50/ of -agh, slag and brick fra ts and wooden o
[ 1.20-1.70 4 95 - 29;“‘9 and occasional cobbles (and boulders C ¢1.30)
| i i — ]
. | — :
L h il E
[ 2.00 1 2.00| 1.80| 47
- 2.00-2;50‘ i -~ 1.90 6.18
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1. INTRODUCTION

Earlswood Materials Laboratory was instructed by the Head of Engineering of Neath Port
Talbot County Borough Council to undertake 2 ground investigation for a proposed new
access to the Freightliner depot at Jersey Marine. This report describes the investigations

carried out, presents the results obtained, and makes recommendations for design and
construction of the proposed works.
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SITE DESCRIPTION

The site is located to the north of A483 Fabian Way at Jersey Marine, between the Gower
Chemicals works and the Ford plant. The location and topography of the site is shown on

Drawing W2507/TP1 enclosed with this report.

The proposed access road route commences at a junction with Elba Crescent at the south of
the Gower Chemicals site. It theri follows an existing road running parallel to the railway
track serving the Ford plant for approximately 70m. It then crosses the railway track and then
runs parallel to the north side of the track to finish in an area of dense scrub land. The area

around the site is generally level and is mainly occupied by various industrial premises

~ including Gower Chemicals, Ford, Shell UK and ERF Trucks.

Historic Ordinance Survey maps at 25" to 1 mile Scale dated 1880 and 1917 have been
consulted to determine former land use on the site. The 1880 map ndicates that the site was
an area of rough grazing land. The 191 7-map indicates railway locomotive sheds, workshops
and associated yards in the area to the north of the present railway line, and fields tothe south.

The present Gower Chemicals works occupies the former railway sheds and workshops.

[§%)
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3. GEOLOGY

The 1:10560 Scale geological map (SS69SE) indicates that the site is underlain by Blown
Sand overlying the Middle Coal Measures. It is possible that Alluvium may be present
between the Blown Sand and the AdbewimnMiidia. (el Kacamur .

01437/R784

(U3}



s]

e
ridhm

S

|

]

P

e

tl}m

“

blatasdat

|

|

(e

(2

S

&

4. GROUND iNVESTIGATION

4.1 Fieldwork

Ground investigation fieldwork was undertaken on 24" and 25" September 1996,
and comprised four trial pits (TP1, 2, 4, and 5) and one road core (at location TP3).
The trial pit and road core locations are shown on drawing W2507/TP1 enclosed

with this report. "

.  The trial pits are logged by an engineering geolbgist in accordance with

BS5930:1981, and the logs are presented in the Appendix A.

4.2 TLaboratory Testing

California bearing ratio (CBR) tests were carried out on selected soil samples in

accordance with BS1377:Part 4:1990 Clause 7.4. —

The road core was logged, and the compressive strength of the concrete was

== _ determined in accordance with BS1881:Part 120:1993.

Selected soil samples were screened for contamination. This testing was undertaken
by Anchem Analytical Laboratories. Additional analysis of mineral oils was

undertaken by Hyder Environmental. ) -

The results of laboratory testing are presented in Appendix B.
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5. GROUND CONDITIONS

The ground conditions revealed by the investigation comprised Made Ground overlying

Blown Sand.

5.1

5.3

01437/R784

Made Ground

The Made Ground is between 0.6m and 2.4m thick and consists mainfy of medium
dense, dark grey or black, usually gravelly, sand containing slag, clinker, coke, brick,

concrete, ash and glass fragments.

The results of California Bearing Ratio tests indicate that the CBR vaiue of the Made

Groun-c_i may be assumed to be greater than 15%.

The results of chemical tests indicate that the Made Ground in the vicinity of the
“existing level crassing is heavily contaminated with oil, with concentrations up to

2.3% being measured. Loss of ignition fesults of around 40% were measurea—,

indicating a high content of combustible material, which may include organic matter

and coal.

Further analysis identified that the oils consist mainly of I?ydrocarbons typical of
diesel fuel oil and lubricating oil. Samples also contained various polyaromatic
hydrocarbons typical of coal tar, with total polyaromatic hydrocarbon contents of 48

and 18mg/kg being measured, indicating slight contamination by coal tar,

Blown Sand

Deposits of Blown Sand were encountered beneath the Made Ground, consisting

mainly of loose to medium dense orange brown fine to medium sand.

The CBR value of this stratum is expected to be in excess of 15%.
.
Ground Water

Ground water was encountered at depths between 1.6 and 2.1m.



él 8. ENGINEERING DISCUSSION AND RECOMMENDATIONS

The formation for the proposed road is likely to be mainly within the Made Ground, but the

v sl

underlying sand may be encountered in some cases. Provided that compaction is applied to

the formation, a CBR of 15% is achievable in both cases. Therefore, a capping layer will not

05 s s

be required.

| £

The Made Ground should be treated as contaminated, the principal contaminates being diesel

fuel and lubricating oil. It is recommended that any exposed surfaces are covered as soon as

practicable with pavement materials or 500mm thickness of clean, inert soil cover. The area
. of Made Ground exposed at any time should be kept to the minimum practicable. A
] substantial proportion of the materials making up the Made Ground are potentially

combustible and therefore care must be taken to avoid-fires on, or close to, the Made Ground. ~

It is recommended that site operatives wear overalls, boots, and gloveé at all times to
minimise skin contact with the soil. It is also recommended that €ating, drinking and smoking

is prohibited within working areas. Washing facilities should B& provided on site, and shmzl-d =

- ingestion of contaminants. _ o
- - — I - W//{/ N . a

R.L.Seedhouse P.T.E.'le_gker —

a be used before meal breaks and before personnel -leave the site, to minimise the risk of
Geotechnical Engineer Laboratory Manager

Date: 6th November 1996

@f::_
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1. GEOLOGICAL SURVEY OF GREAT BRITAIN (England and Wales) 1:10,560
scale sheet SN679SE

2. BS5930:1981. Code of practice for site investigations.

3. BS1377:1990 British Standard methods of test for soils for civil engineering
purposes,

4.

BS1881:Part120:1993. Testing concrete: Method for determination of the

compressive strength of concrete cores.
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Appendix
Trial Pit Logs
TP1, TP2, TP4, TP5
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- Job No.: TP 2
Earlswood Materials Laboratory |ousr
_ Sheet 1 of 1
Equipment: Job: Freightliner Access Road
i |f Flond excavated pit Client:  Neath Port Talbot C.B.C.
% Ground Level Coordinates Dates
' 27/06/1996
2710611996
o Red. | | sampte | sPT Core Water Records
| é S'U‘ata DeSCl‘ipﬁonS Level | Legend Depth | Sample Depth No. ICPT Recovery Remang
TCR SCRRQD Levels Piezo.
Bitlumem bound surfacing matenals ¢ 0.30 N\
(MADE GROUND) Py N
- - - ©30) | o030-080 [B 1
Black sand anid if‘me [n?dzunp! (wgh 1 050 = H
3 SoRe MABE GROUND) / 030 | os0-0s0 18 3
£ Black sandy 1o very sandy (mainl 1 .80 9
i O B o ke
angular mainly sandstone r&1[1:')3\.n=:l £
\aggregale (MADE GROUND) B ]
Orange fine 1o medium SAND -
_\medium dense? (BLOWN SAND)
2 End of Borehole -
i —— -
] | =
] :
- H I
- i - | = 17
— T 1 |
] |
i 'l ]
) T | .
I | | ]
I ~
l' _ i i ] =
S : 1 =
: i i
; v 3 1 }
’ : ] L 1
B |- SR o .
W \ I L i 4
= - — 1 : ‘ - | —
- | i l —
- . ] ! ' = ]
; = A I - '
| i
. RN :
¥ | - | i |
- ! i i
% . p— { ' [ == ]
A | -
% : ; |
! ] !
I N '
% . i
Remarks Key Logged By:
% Pit dimensions: 0.45m X 0.70m X1.0m. Pit dry. ! U Undisturbed sample S SPT (split spoon) JCO
& -P Piston sample C SPT (solid cone)
B Bulk disturbed sample / Water strike |
43 D Small disturbed sample Y Water level !I Scale
'1’32 W Water sample { 1:50
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Job No.:

Earlswood Materials Laboratory |osr

TP4

Sheet 1 of 1

Equipment; Job: Freightliner Access Road
Pit excavated by JCB. Client:  Neath Port Talbot C.B.C.
Ground Level Coordinates Dates
24/09/1996
24/09/1996
‘ Red. SampleI SPT Core Water Records
ra S ipti Level |Legend Ne. /CPT | Recovery
S ta De Cri thﬂS | Depth | Sample Depth . Remarks
TCR SCRRQD (eveis Piezo.
Tiark grey silty gravelly fine medium : N
sand 9m§diuwmgdenseyio dense? (MADE D i (g'gg) ] N
\GROUND) . ] | (0.30) 0.40 i B 1
Grey black gravelly silty sand of main § 00 1 :
ash%md clirgcer W’IH\ lgss ieces - 4 |
medium dense? (MADE GROUND) ! =
Orange brown fine medium SAND -
medium dense (BLOWN SAND) (1.50)
i | 1.50 2 D ]
] ] " 210 1 &
End of Borehole 24/00/1996
_ Depitm2.10
« Canng:0.00
|
. | ] | . ]
— ] — g
i - i
| I~
=G | 4
: j ] B ]
~. L ~
'. i
! 1 f b
S A -
5 !
= ; L — S
: — )
i L <
A l i - _ =
[ ] r -+ ]
; 1 =]
|
— o -
| -
" s ! ]
: { | {
; 1 l 1
Remarks " Key | Logged By:
Eiﬁfdﬁndeﬂéég?igfgéga}3”1“;( 5(-; ’t‘;'_l : U Undisturbed sample S SPT (split spoon) JCO
Pit sides became very unstable or?ce' © P Piston sample C SPT (solid cone)
groundwater encountered. B Bulk disturbed sample y Waler strike !
D Small disturbed sample ¥ Water level f Scale
W Woater sample i 1:50
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Job No.:

Earlswood Materials Laboratory | o

TPS

“Sheet 1 of 1

Equipment: Job: Freightliner Access Road
7} | Phexcavated by JCB Client:  Neath Port Talbot C.B.C.
% Ground Level Coordinates Dates
24/09/1996
— 24/09/1996
j Red. Sample | SPT Core Water Records
Strata Descriptions vl | Logend | 0% | om0 |\ | et | Recovery | 7T
sg TCR SCRRQD Levels Piezo.
& GSrey black fine to medium slightl 7 N
'§ gm\},elly fine medium sand (ngtur%i with (0.50) \
much coke fines) with many roots and 0.40 1B
rootlets - ioose to medium dense? (MADE 0.50 ]
' ‘GROUND) :
% Orange brown fine to medium SAND
d - medium dense? (BLOWN SAND) T - ]
(1.50)
2.00 ] &
_ End of Borehole
J ]
! ] ]
) i ] =
— e
] :
— T 1
| |
= H t
N 5 ==
. \ i
— . ,= |
i H
= R I oL ‘
= @ ! i
= 1 i '-
= o “
! i i
. i 2 L ! 4
_ |
P | :
- = ] i ==
_— : i I 1
2 : ' T | =
% - ) : 1 ‘ j ==
- s i J l :
— 1
: - |
I T B | H
] - - | || -
- - P ! | . | ]
-3 i i | T — H
I B
i = . | L
hig : % . | : ]
-3 : i 1 : b
L : | | 3
i { 'l [ |
A ! i | I
% . . |
'[ .
|| | b
: Remarks li Key Logged By:
3 Pit dimensions: 1.0m X 2.5m X 2.0m. { U Undisturbed sample S SPT (split spoon) JCO
Sides became ve?yagﬁs?abie rgncgépm' i P Piston sample C SPT (solid cone)
= groundwater encountered. B Bulk disturbed sample  Water strike 1
:;.3 D Small disturbed sample Y Water level I Scale
wh W Water sample : 1:50
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Appendix B.

1 aboratory Test Results.
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3 LABORATORY CORE REPORT LABORATORY REPORT No.: 01437/01437/1
Sample No.: Z0147/01437/1

jpage of
Date 25-Sep-13996
%(Echeme Freightliner Access, Jersey Marine
Client HEAD OF ENGINEERING (NPTCBC)
Location T3
.% Surface Material| Concrete
Logged By GM i
‘3| Operators’ GJE & NPD
i
% =
~-te Drilled 24-Sep-1996 Core Diameter - 150 mm
§_‘k;:,,}ad.Conditi"on Sound Road Texture Rough
Layer Layer Layer Agg. |Grading| Binder Main Voids| Recovery
s Ref . |Thickness Type - |Size Type ‘Aggregate - |
mm mm:
A 220 Other — 20.0(well Cement Limestone |Few |Totally
(see Graded or intact
! remarks) ) None | _
B 90 Granular| 40.0|Well None Slag _|FFew Total but
T Sub-Base Graded or broken/frag!
o . None |mented =
g €~ 130 Granular| 40.0|well None Limestone |Few Incomplete |
I~ Sub-Base Graded or = :
- : None

Remarks:LAYER A IS A CONCRETE SLAB WITH -8mm DIAMETER REINFORCEMENT, 140mm FROI
TOP SURFACE ’ =

(3

¥,
Z

A
|

2
i
l
|

i

i R
|
i
|
l
|

A

' HEAD OF ENGINEERING (NPTCBC) gﬂ?
DEPT.OF TECHNICAL SERVICES

@ CIVIC CENTRE

% PENLLERGAER

% SWANSEA SA4 1GH P.T.E.Tucker
Laboratory Manager

=
-
=
o]
¢
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LABORATORY TEST REPORT LABORATORY REPORT No.: 01437/96/1.01437
'Page 1 of 1 ' Sample No. : L01437
‘pDate 25-Sep-1996

COMPRESSIVE STRENGTH OF CONCRETE CORES TO B.S. 1881: PART 120 1983

Scheme Freightliner Access, Jersey Marine
Client HEAD OF ENGINEERING (NPTCBC)
Site Ref. FREIGHTLINER ACCESS ROAD,_ JERSEY MARINE
Eﬁ Location T3 .
Material FIELDWORK -
Specification .
R gontractor - Ticket No:
(| arce
Date Supplied _ N Date Received "24-Sep-1996
Date Sampled 24-Sep-1996 Date Tested 25-Sep-1996
! TEST RESULTS
CORE NO. — - . 1
DENSITY Kg/m3 2381
% VOIDS _ - _ 1.5%
AGE UNKNOWN
STRENGTH N/mmZ — SN a5 =
ESTIMATED IN SITU TUBE STRENGTH N/mm2 56.5
METHOD OF END PREPARATION CUT & GROUND
Remarks : - -
% ("
A G
& R R
2 = N
= —
i
L3
= MR S.REES 4
= HEAD OF ENGINEERING (NPTCBC) g

DEPT.OF TECHNICAL SERVICES
CIVIC CENTRE

g PENLLERGAER P.T.E.Tucker
4 SWANSEA SA4 1GH Laboratory Manager
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s
4 EM AnaLyTICAL
=] _LABORATORIES =="
g TESTING
t No, 0934
h Unit Sa D'Arcy Business Park
D'Arcy Way Llandarcy Neath SAIQ 6EJ
Mr. P. Tucker, Tel: 0792 323223 Fax: 0792 323236
Neath Port Talbot County B.C., Laboratory Analysis Report
i Earlswood Materials Laboratory, No. 17272/96/RJL
. Neath Abbey Business Park, Date 21st October 1996
% Neath. ' Sample No. 14636/1 to 4
P Date sample tested 3rd 1o 18/10/96 Date sample received  2/10/96
Sample -

(1

4 Soil Samples from Freightliner Access, Jersey™ -

Marineoff Elba Crescent, 01437, labelled:- -

14636/1 - T1 B2 1.0. - : "
- - 14636/2-T20.3-0.6.

14636/3 - T4 B1 0.4-

14636/4 - TS B1 0.4.

Not sampled by us.

|.
1

1
e

- We have analysed the above samples as requested in accordance with documented

i

in-house procedures and ourTtesults are as follows:- -

=]

aiiEE ah

L

U C

on behall of Anchem Analytical Laboratorics

Signed

B

(G.D. Cotue)
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Laboratory Analysis Report No. 17272/96/RJL (Cont.)

Page 2 of 2.

d’m

X

rs ks

!

14636/1 14636/2 14636/3 14636/4

pH 8.0 8.0 A 7.6
% Material passing a 2mm sieve 50 52 64 9S4
% Total Sulphate (as SO,) <0.01 0.04 0.08 <0.01
% Loss on Ignition * 12.3 38.8 40.5 8.6
% Material Recovered at SG 1.6% 7 24 38 4
Total Cyanide (as CN) * <1 <1 1 <1
Total Phenolic Compounds * 2 2 1 6
Toluene Soluble Material * <50 51000 12000 <50
Mineral Oil % - 6300 763 -
Total Ojl * - 23000 4500 -
Total Cadmium (as Cd) 1.0 - <1 5.5 1.8
Total Lead (as Pb) 158 180 1970 214
Total Chromium (as Cr) 121 153 83 49
Hexavalent Chromium (as Cr) * <1 <1 <1 <1
Total Mercury (as Hg) * — 0.1 <0.1 2.0 0.3
-Total Selenium (as Se) * 0.5 0+ 1.6 0.7
Total Copper(as Cu) - - - - 108
L Total Nickel (as Ni) = - - - 30
Total Zinc (as Zn)} - - - - 395

R

wldll WA o B Rl

itz

Results are quoted in mg/Kg (p.p.m.) unless otherwise stated and are expressed on
air dried material passing a 2mm test sieve, with the exception of total phenolic
compounds which is-expressed on an “as received” basis. pH And total sulphate
analysis based on 9.5 and 5.5 of British Standard 1377:Part 3:1990, electrometric

and gravimetric analysis respectively. Metals with the exception of Chromium VI refer
to agua regia-soluble species, analysis by A.A.S. Mercury and selenium analysed by
vapour generation A.A.S. Toluene Soluble material refers to oil, pitch, tar, grease
compounds etc. Total oil and mineral oil refer to tetrachloroethylene soluble species
and are calculated Gsing HMSO parameters, analysis by FTIR. The material -
recovered at S.G. 1.6 consisted mainly of bituminous and non carbonaceous material
with a low content of coal.

* - These analyses are not included within the scope of our NAMAS accreditation.

ANCHEM ANALYTICAL LABORATORIES
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i ANCHEM AnavyTICcAL
. L ABORATORIES
- Unit 5a D'Arcy Business Park D'Arcy Way Llandarcy Neath SA10 6EJ Tel: 01792 323223 Fax: 01792 323236
Laboratory Analysis Report
. Mr. P. Tucker, No.  17271/96/RJL
Neath Port Talbot County B.C., Date. 21st October 1996
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Earlswood Material Laboratory,
Neath Abbey Business Park,

Neath, SA10 7DR.

Date Sample Received. 2/10/96

Date Sample Tested.  17/10/96.

Sample No. 14636/2 & 3

Sample )
2 Soil Samples, labelled:- -

Freightliner Access Jersey Marine off Elba Crescent.

14636/2 - T2 0.3 - 0.6, 01437.
- 14636/3 - T4 B1 0.4, 01437,

Not sampled by us.

An analysis has been carried out the above samp'les as requested and the results

are as follows:- =

PAH
14636/2 14636/3
Benzo (b) ﬂuoranthene - 21.5 057 B
Benzo (k) fluoranthene 12.8 0.22
Benzo (a) pyrene 31.6 0.54
Benzo o (ghi) perylene 19.8 0.67
Fluoranthene - T 69.2 0.83 —
Indeno (1,2,3, - cd) pyrene 14.6 0.35
Total PAH 170 S
All results are quoted in mg/Kg (p.p.m.).
Signed: Q\b C) CA‘O

On Behalf of Anuhem Ana tatoratories

. (G.D. Cottie)




: Hyder
J TEST CERTIFICATE
. Consulting  SAMPLE REFNO:  $1223039
%’-
Earlswood Materials Laboratory
Newby House
Neath Abbey Business Park
< Neath Abbey
, Neath
! SAMPLE DESCRIPTION 01437 T2 0.3-0.6M
ﬁ —
D-*erminand . Result
“.iied Solids % Total - ~ 78.5
‘GC Mass Spec. - see attached rcport
Persistant Mineral Qil Dry We1ght 1760

3
i
i
i -
:
i

'

e
|

Ll

-

i

£ L Down -
i Jperations Manager-South

i Further information on methods of analysiy svailable on request
5= 1 Indicaies determinand analysed by external sub-contracior
N - sec amached comments
Laborxtory Accreditation Nos 1(Bridgend) = 1229 2(Runcom) = 0897

Hyder Environmertal
Southern Laboratories

Mid Clamorgan Science Park

2 Technology Drive
Bridgend CF313NA

© Tel: +44 (0)1656 647 557
Fax: +44 (0)1656 646 525

Report Date 31-Oct-96

Date Received 24-Oct-96
Date Completed 31-Oct-96

Regstered office: 2-3 Cornwall Terrace, Regent's Park, London NW1 4QP. Registered in England No. 2212259,

Units Method Lab No
- % 2 1
" 1
mg/'kg 1
Page 1of 1
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Hyder Environmental
Southern Laboratories

Mid Glamorgan Science Park
2 Technology Drive

[RYOTTIE |

. Bridgend CF313NA
Hyder s
& Tel: +44 (0)1656 647 557
. Fax: +44 (0)1656 646 525
' Consulting
k! Earlswood Materials Laboratory DS/RG/F1/6411
3 Newby House
Neath Abbey Business Park
Neath Abbey . -
Neath ' _
SA10 7DR 31 October 1996
é GCMS ANALYSIS
DATE TAKEN: 29/10/96 SAMPLE DESCRIPTION: 01437 T2 0.3-0.6M

é

Sample S$1223039 was found to contain the following: -

§ DETERMINAND - - RESULT UNITS
_ D, Naphthalene (Internal Std) ) 1000 _ pg/kg
i Naphthalene - 1050 pglkg '
Methyl Naphthalene Isomer — - . 858 pglkg
Methyl Naphthalene Isomer 332 uglkg
i 1,1°-Biphenyl | 352 uglkg
Dimethyl Naphthalene Isomers 2059 - relkg
- 1,2-Dihydro Acenaphthalene 1058 rglkg
g ~Methyl Biphenyl Isomer - — 200 ' uglkg
5  Dibenzofuran - 995 uglkg -
Trimethyl Naphthalene Isomers 1835 ug/kg
! B 9H-Fluorene 1672 pelkg -
Methy! Biphenyl Isomer . 275 pglkg
Methyl Biphenyl Isomer o 179° uglkg _
é Methyl Dibenzofuran Isomer 1191 nglkg
é\’ Methyl Fluorene Isomer 305 pglkg
- Methyl Fluorene Isomer 337 uglkg
A =—Methyl Fluorene Isomer. 198 T uglkg

Compounds found were ideftified by library searching againét NIST library and quantified relative
to D, Naphthalene, the internal standard.

2R
LI

[0

. D SIMONS
e i :
i Organic Chemistry Manager _ Page 1 of 2
@ Further information on methods of analysis on request
*Indicates determinand not covered by NAMAS Accreditation
&% tIndicates determinand enalysed by external sub-contractor

[

Registered office: 2-3 Cornwal! Terrace. Regent’s Park, London NW1 4QP. Registered in England No. 2212959
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Hyder Environmental
Southern Laborataries

Mid Glamorgan Science Park

2 Technology Drive

H l; d er Bridgend CF313NA

Tel; +44 (0)1656%647 557

Fax:+44 (0)1656 646 525

Consulting

Earlswood Materials Laboratory DS/RG/F1/6411
Newby House
Neath Abbey Business Park
Neath Abbey
Neath
SA10 7DR . 31 October 1996
GCMS ANALYSIS
DATE TAKEN: 29/10/96 SAMPLE DESCRIPTION: 01437 T2 0.3-0.6M
Sample S1223039 was found to contain the following:
DETERMINAND - - RESULT - UNITS
9H-Fluoren-9-Ol 231 relkg
Dibenzothiophene - 440 pg/kg
Phenanthrene 7722 pelkg
Anthracene 1915 pe’kg
Methyl Anthracene Isomers 1892 uglkg
Methyl Anthracene Isomers ~ 1833 pelkg
Methyl Phenanthrene Isomer - 795 pekg
2-Phenylnaphthalene L . 997 — pelkg
Fluoranthene - T ) 6822 uglkg
Pyrene - - 5605 pglkg
Methyl Pyrene Isomers i _ 2638 pglkg
Triphenylene - : 796 pg/kg
Benz A Anthracene 1366 pg/kg
Benzo J Fluoranthene Isomer 584 nglkg
Benzo J Fluoranthene Isomer 140 pg/kg
Benzo J Fluoranthene Isomer 148 unglkg

All the above are PAH compounds typical of coal tar. In addition to the above the sample was found

oil.

to contain approximately 30,000 micrograms per kilogrant of hydrocarbons typical of diesel or fuel

Compounds. found were identified by library searching against NIST library and quantified relative

to Dg_Naphthalene, the internal standard.

D SIMONS
Organic Chemistry Manager

Further information on methods of analysis on request
*Indicates determinand not covered by NAMAS Accreditation
tlndicates determinand analysed by external sub-contractor

Registerec office: 2-3 Cornwall Terrace, Regent's Park, London NW1 4QP. Regrstered in Engiand No. 2212959

Page 2 of 2



: Hyder Environmenta!
R4 Sauthern Laboratories
Gl Mid Clamorgan Science Park
2 Technology Drive
N H g d e r Bridg_end CF313NA
: TEST CERTIFICATE s orescansn
_ ; Fax: +44 (0)1656 646 525
of Consulting  SAMPLE REFNO:  $1223040
| Earlswood Materials Laboratory Report Date 31-Oct-96

:1 Newby House
«i Neath Abbey Business Park

Neath Abbey Date Received 24-Oct-96

% Neath Date Completed 31-Oct-96

?é SAMPLE DESCRIPTION 01437 T4 B1 0.4M

1B

i

2 rminand : _ Result Units  Method Lab No
Dried Solids % Total = 86.8 % 1
GC Mass Spec. - see attached report - ' 1
Persistant Mineral Oil Dry Weight 607 mg/kg — 1

I
|
]
1 1

|
|

|

I
|
|
|
|
l

™ perations Manager-South Page 1 of 1

0

Further information on methods of analysis svailable on request
1 Indicazes determimand mmalysed by cxternal sub-contractor
N - sce amached comments

% Laboratory Accreditation Nos 1(Bridgend) = 1229 2(Rumcom) = 0897

:E
Redd

Registered office: 2-3 Cornwali Terrace, Regent s Park. London NW1 40P. Registered in England No. 2212959
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Sample $1223040 was found to contain the following: -

3 DETERMINAND : _RESULT “UNITS -
" D, Naphthalene (Internal Std) 100 - pglkg
% Naphthalene 337 ' ug/ke
¥i Methy! Naphthalene Isomer 717 —  pglkg
Methyl Naphthalene Isomer 168 ug/kg
% 1,1’-Biphenyl - 221 pglkg
Dimethyl Naphthalene Isomers B 1839 ug’kg =
1,2-Dihydro Acenaphthalene _ 315 ng’kg
E - Dibenzofuran  ~ — 245 —uglkg
Trimethyl Naphthalene Isomers - 766 pglkg
—Methyl Biphenyl Isomer B 175 pglkg
% Methy! Dibenzofuran Isomer o 138 pelkg .
- Methyl Dibenzofuran Isomer 336 nglkg
Methyl Fluorene Isomer 146 B pglkg
§ p Methyl Fluorene Isomer 186 o pglkg
{ 9H-Fluoren-5-One 148 pglkg
Dibenzothiophene - 163 ugl/kg
= Phenanthrene __‘ 1937 peglkg
3 Anthracene - - 349 pglkg
_Methyl Anthracene Isomer o 2002 i pglkg
Dimethyl Phenanthrene Isomer - 291 prelkg

Compounds found were identified by library searching against NIST library and quantified relative
to Dy Naphthalene, the internal standard. —— -
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Further information on methods of analysis on request
*Indicates determinand not covered by NAMAS Accreditation
+Indicates determinand analysed by external sub—contractor
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Tel: +44 (0)1656 647 557
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Consulting ’
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£ SA10 7DR 31 October 1996
}é B GCMS ANALYSIS
DATE TAKEN: 30/10/96 SAMPLE DESCRIPTION: 01437 T4 0.4M
g '
i3 Sample S1223040 was found to contain the following:
+ { °  DETERMINAND _ RESULT UNITS
g Fluoranthene 2713 uglkg
Pyrene ) 2406 uglkg
é Triphenylene 1020 ug'kg
Benz A Anthracene ) - 1025 uglkg
5 All the above are PAH compounds typical of coal tar. In addition to the above the sample was
found to contain approximately 40,000 micrograms per kilogram of hydrocarbons typical of diesel
or fuel oil, and approximately 560,000 micrograms per kilogram of hydrocarbons typical of a
g lubricating oil eg. engine oil. o
Coapounds found were identified by library searching against NIST library and quantified relative
g to Dy Naphthalene, the internal standard. '
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e Further information on methods of analysis on request
*Indicates determinand not covered by NAMAS Accreditation
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l. INTRODUCTION

Golder Associates (UK) Lid. have been instiructed by Neath Borough Council,

letter reference PH/VLH.10.20, dated 11ih August 1988, to undertake a

ground 1nvesligation at the former Freightliner Terminal site, Jersey

Marine (Figure 1). The object. of Lhe ground investigation was to determine

Lhe nature and extent of (Lhe superficial deposils present within the site

in order td allow an assessment of the foundalion requirements on the siie.

s report contains a factual account of the ground investigation

undevtaken, ineluding irial pit and borehole logs and laboratory test

resulls.  Engineering recommendations relating Lo the geotechnical aspects

of foundalion design and consiruction are alsoc included.

GolderAssociates (UK)Ltd.



]

Hherai¥

ol

il

laind

March 1989 2 8853018

2. TIE SITE AND FPROPOSED DEVELOPMENT

The sile is localed to the west. of Jersey Marine in the vicinity of Crymlyn
Burrovs (Figure 2). A number of railway sidings occupy the north of the
site bevond which is a large expanse of marshy land referred (Lo as Craml vn
Bog. The southern site boundary is located adjacent to Ford Molor

Corporation’s Swansea Molor Components faclLory. The southern areas of Lhe

sile are occupied by dense tree and shrub growth. The eastern site

boundary borders waste land which is occupied by dense trees and shrubs
wilth some evidence of recent. ti pping of made ground. The western beundarsy

borders derelicU land previously occupied by offices of the former

Freightliner company.

The site is relatively flat lying and occupies approximately 6.8 hectares.
The site 1s roughly rectangular in shape and is exlensively covered wilh a

coneretbe havdstanding. The proposed development will comprige the

consbruction of a number of single storey light industrial developmenls of

conventional portal frame design. Site infraslructure, comprising (he

conslruction ol access roads—and parking areas and installation of services

will alSo be required. The proposed-sile layoul. is shown in Figure 2.

GolderAssociatacilTK\1 +A4
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5 3. GEOLOGY

) A general review of Lhe sile geology has been underiaken by examinalion of

“n-

: the 1:10,560 geological map of the area (Reference 1). The sile is shown
Lo be underlain by extensive superficial deposits, a significant propori.ion

;\I| -‘ﬁ

of which comprise wind blown sand of recenl origin, Bedrock comprising

essentlally sandstone and mudstone of CLhe Lower Pennant Measures of {he

[LEFres

§:

Upper Coal Measures Series, is preseni benealh {hese deposils at. deplhs in

excess of-20m. A borehole drilled within Ford Motor Corporation’s—factnry,

=g

approximately 130m soulh of the site, encountered up to 1™m of superlicial

deposits comprising sand and clay overlying sandstone and mudstone bedrock.

The ground invesligation described in this report encountered similar

conditions Lo those described above. —

+ is considered unlilkely that the site is underlain by shallow coal

mineworkings and therefore the threat posed to surface development by

mining relaled ground subsidence is considered remole.

A O OEN O EE R B
|
I

W eXne s

GolderAssociates (UK td
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4. GROUND INVESTIGATION

4.1 General

Fieldwork, comprising the excavation of fourteen tirial pits and five cable

percussion boreholes, was undertaken in April and November 1988

respeclivel ¥, The tria] pPit and borehole locations are shown in Figure 2.

The fieldvork was wndertaken at all times under the supervision of a member

-of Golder Associates engineering staff, who supervised the excavalion and

Jogged all the trial pits and boreholes. Detailed trial pit and borehole

logs are given in Appendix T. All fieldwork was carried oul in accordance

with BS 5930 (Reference 2). )

4.2 Trial Pits - — : -

The trial pils were excavaled (o dgtermine Lthe ground conditions_at shallow

deplh and oblain seil samples {or laboratory testing. A total of fourteer

tlrial pits were excavaled by a JCB MK 3 belonging to Stadium Transport [id,

_The pits were excavated Lo a maximum depth of 3.08m. Large bulk

of Nealh.

sanples were  Laken at various deplhs and generally at each significant

change of so0il type. Special attention was paid at all times to the

recording of groundwaler entries and waf]_sLabiliLy-

GolderAssociates (UK) Ltd.
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4.3 Cable Percussion Boreholes

Five cable percussion borcholes were drilled al. Lhe posilions shown on
I

Figure 2, by BB Drilling Lid. of Nobktinghan. Standard penetration tesls
were undertaken at approximately lm intervals to approximately 10m below
ground level and thereafler al. approximalely 1.5m intervals Lo delermine

lhe consistency/relalive density of the superficial deposits. 1In gdeneral,

large bullt samples were laken over the tesl range for detailed logging and

Faboratory Lesling chiselling Lechniques were occasionally emploved. Tn
order Lo aid boring in the made ground. Water was added to Lhe borings in
order Lo maintain a positive water head and prevent disturbance ai. Lhe base -

of boreholes in sand and silt deposits and Lo assist borehole advancement

and sample recovery. The majority of boreholes were  terminated at 20m

below existing g_,t'ound level. —

Groundwater entries amd levels were recorded in two boreholes, however,

since waler was added during boring it was not always possible {o eslablish

accuralely the groundwaler table. The depths of strata encountered,

samples taken, in-situ lesls carried oul. and tesl resulls are given on the

borehole | ogs, Appendix I. -

3.4 Laboratory Testing = " :

taboralory Lesting was carried out on large bullc samples recovered rom Lhe

trial pits and boreholes. The following Llesls were undertaken:

Golder Acscnciatoc(TIKYI +A4
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Atlerberg limits and moisture conlent determinalions on samples

displaying cohesive properties.

Particle size distribulion Lesls Ly sieve and hydromeler analvsis

on granular and cohesive sanples respectively.

Chemical Lesls to delermine Lhe sulphale, pH and organic malter

content of samples of nalural and made ground depositis.

The chemical tesls and hyvdrome(er analvses were undertaken by Thyssen T.0d.

of Llanelli and Universi Ly College, Swanscn.  The natural moisture conlent.,

Allerberg Limil Lests -and the_particle size

distribution tests Ly sieve

ana],\;:r.is were underlaken by Golder Associales (ULN) Lid. All laboratory™

Lests were carried out in ariordance with BS 1377 (Reflerence 3). The

laboratory test results are presented in Appendix TII.

GolderAssociates(UK)Ltd.
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D GROUND CONDITIONS

stk

5.1 General

The results of Lhis investigalion indicate {hat .the general ground

b
% conditions al Lhe site comprise made ground of variable thickness and
— composition, overlying thick natural deposits of recent and alluvial
i
‘ origin. Groundwaler was encountered at shallow depth in all €he trial pils
= and boreholes. A deological_ section through {he site 4s shown in Figure 3.
£ ,
fiiy

5.2 Hadc; Ground

Made ground was encountered in all the trial pits and the majority of

boreholes. The deposit-is characteristically heterogeneous in composition

and variable in thickness and comprises ihree general material lypes as

follows:

Lovse gravel, cobble and boulder sized angular ash, slag and

coal {ragments _

Loose silty fine to-medium sand with some Lo occasional cobbie

and boulder sized brick and masonry {ragmenis

Medium dense silty fine to medium sand _

LEEY e W W3 J?l .mﬁéal LR M8 SR _Em W8 5

GoldérAssociates (UK) Ltd.
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The fall Lhickness of Lhe made ground

deposits was delermined in all Che

[rial pits and boreholes. A maximim recorded thickness of 3.0m s

cneountered in borehole 2, hovever, in

Lhe majorily of cases this deposid,

ranges in thickness {rom 1 1o 1.5m.

Standard penelrat ion Lesls (SPT) were undertaken al various deplhs in thige

deposits and the resulls indicate a mediun dense Lo dense relalive density

wilh N’ values in the range of 21 to 33 and & mean of 25. It should he

slressed Lhat a relatively small number of {ests were carried out and

therefore the results may nol.be exactly representative of the conditlions

neross the entire site.

A single particle size distribution test by

on a sample of made ground recovered from borehole 2. The result—of l;his

Tanalysis confirms

the deposit—as comprising essentially a sandy {ine Lo

conrse gravel erial larger 1ihan

cobble size is excluded from the test.. Due s the heterogeneous nature of

made ground malerial it is likely that material of cobble size or greate;

-Lhe made ground at this site. The pariicle size

should be present within

distribution {est curve is given in Appendix I7. -

Five chemical ftests were undertalen on selected samples of made ground.

Total sulphate cone

entrations lie in the range 0.019 to 0.45 percenl and pli

values i1 (he range 7 to 9.9. The resulls are given in Appendix TT.

Golder Associates (UK)Ltd.
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5.7 Recent Denosits

Recent. deposits were encounlered below the made ground deposits in all the
horcholes and Lrial pils. The deposit is characlerised by moderalels {hick
deposits of wind blown sand with peal. bands and occasional clay and sjlt

horizons.  The following malerial types have been identified at bthe site:

Mediun dense Lo dense slightly silty Tine to medium sand with
oceasional Mine Lo coarse subrounded gravel, cobbles and shell

f1ragments (wind blown sand) .

Spongy odorous peat with partially decayed wood fragments.

Firm very silty clay/clavey silt.

This deposil. was fully pe;giraled by all—the boreholes. A maximam recorded

thickness of 12.50m was encountered in borehole 1A, however, in the

majorily of cases typical thicknesses lie in the range of 4.5 Lo 8m. A

Lhick peal band was encounlered in all the boreholes at 3.5 to 5.5m below

ex1gling ground level.

The peal is typically—thickest in Lhe wes Lern and

cenlra[_areas of the site where bLoreholes JA, 1, 2 and 3, encountered a I

Lo 1.5m thick peal band at 3.5 to 4m below existing ground level.

Flsevhere, Lhe peaC—Band is much thinner e.g. 0.5m Lhick 1nuggrehole‘4.__

Standard penelralion lesls were underiaken al. various depths within these

deposils.,  The resulting "N' values exhibit a wide range {rom 4 Lo 44 and a

mean of 21, {thus confirming a medium dense relalive densitly. The majority

GolderAssociates (UK) Ltd.
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of these tests were undertaken in Lhe wind blown sand. A single Lest,
mnderlaken in clay/sill material in Lorehole 1A recorded an *N' value of

11, A plol of SPT 'N’ value versus deplh is shown in Figure 4.

A number of parlicle size distribulion Lestls by sieve analysis were
indertaken on selecled bulk samples of Lhe wind blown sand. The resulis

conlirm Lhe deposit as comprising essentially a silly Tine to medium sand

wilh occasional (ine to medium gravel. The curves_exhibit a uniform

grading, confirming the sand to be of wind blow origin. The particle size

distribulion test curves are given in Appendix IJ. Two chemical tesls were

_wndertaken on samples of wind blown sand. Tolal sulphate concentrations

lie in the range 0.014 to 0.019 percent and pH” value in the_range 8.4 Lo

3.4, Three organic_ matter content Lests were undertaken on samples of

peat recovered [rom the boreholes. The resulling organic matter conlents,

determined by loss on ignition at. 600 degrees certigrade, lie in the range

— 37.36 to 65.90 percenl. ~Chemical test resulls are given in Appendix IT.

5.4 Alluvial Deposils

Alluvial deIX)sit._s were encounlered In all the boreholes al depth below the

made  ground and Tecent-deposils. The [ull Lhickness of Lhese deposils was

not. delernined. A maximum recorded thickness of 13m was encountered in

borehole 4. The deposil can be broadly divided into Lwo principal malerial

Lypes as {ollows:

GolderAssociates (UK) Ltd.



: March 1989 11 8853018
1
,i i lLoovse and medium dense/soft and firm sandy clayey and very
- clavey silt, and slightly to very silty clav with occasional
¥
Lo some {ine to coarse gravel, shell [ragments with
! . .
i occasional organic traces.
z . lLoose and medium dense silly Tine to medium sand.
i
l Standard penetralion tesls were undertahen in— these deposits at Various
depths. The resulljng "N’ values lie in the range 4 to 29 with a mean ol

E 15, thus confSrming a medium dense relative density. A plot of SPT 'y

s — value versus-deplh for the alluvial deposits is shown in Figure 5.

Dised

~ on lhese resulls, i ig possible Lo estimale the equivalent undrajied eh op

YR

) strength of these materials by use of the foIlowing approximate cuplr cal

relationshjﬁ—(Refe;;nce 4):

shear strength = § "NY (IN/m2 ) -

wheve 'N' = gpT resul

as 1s the case

' This applies to malerials with p]asLichg>indices up Lo 15,

Tfor the alluvial- deposils atl, this site. The resulting equivalent, undrained

shear strenglhy lie in the range of approximalely 30 {o 130 kN/mz

indicaldng a consislency ranging from soft to firm/stiff. -

Five natural moislure content and Allerberg limit leslsg were undertaken o

sclected samples of coliesive malerial recovered from Lhe boreholes.

Natural woisture conlents lie in the range 30 Lo 40 percenl.. Liquid and

plasblic Timils ie in Lhe range 24 Lo 37 and 12 (o 27 percenl respecitively.,

GolderAssociates (UK 1 +A4
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Pavlicle size distribution Llests by hydrometer analysis were underlaken o

bwo samples of silt/clay. The resulling tesl curves are presenled |

Appendix IT.  As shown, the samples comprise essentially a sandy and very

sandy clavey sill wilh some Lo occasional gravel .

N

Groundwater
wroundwater

Groundwater was encountered in all the trial Pits and boreholes.

Moderately strong and strong seepage rates were observed f{rom the recent

deposits and at Lhe interface between Lhe made ground

and the undery g

recenl deposils af

- deplhs ranging from 1 Lo 2m helow existing ground levél.

Fater was added during boring of Lhe cable percussion boreholes in order to

malrlain a positive waler head and hence reduce disturbance at the base of =

the horehole. In such cases, il was not possible to identify the depth of

any groundwaler seepage.

Groundvater levels are subject to seasonal variations and therefore {he

levels recorded during the fieldwork period should be regarded as a guide

only, We do not anticipate signif_icarﬂ»;—tida]. variations in “the ground

waler level at t.his—siie. -

GolderAssociates (UK)Ltd.



ﬁi\-l Ry ]

Py rmira

Yorr

.

lz 2

el

March 1989 b & 8853018
6. LHGINEERING RECOMMENDAT] ONS
6.1 General

The proposed development consists of a 1¥umber of light industrial single
storey buildings and assoclated access roads. The future use of (he uni s
1s not known al. presenl thus a design load of BO-I(N/m2 has been estimated
as A conservalive upper limit for the purpose of foundatlion

recomnendations.  The sjize of the buildings is in the order of 45 by 18m.

[ made ground overlying recent

deposils of wind bLlow, sand and peatl which in turn overlie alluvial

Grounmd condilions at Lhe site consist o

deposits of a si) Ly clavey nalure. A h_igh ground water table at Im below

ground Jevel was encounlered on the site. ) _

6.2 Foundalion Design ang Conslruction —- -~

The assumed ground profile and associaled engineering parameters ulilised

in analysing Lhe foundation design are_given in Figure 6. —The allowable

hevaring capacily of Lhe medium dense wind blown .sand below the made ground -

will be approximately 100 -JN/m2 which is adequate _to supporl —-Lhe

anticipated imposed loads. 7

The major problem associaled with building on the proposed site is Lhe

order of magnitude of selllement resulting {rom t{he imposed load. The

selllement, is made up of Lhree components:

GolderAssociates (UK) Ltd.
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3
H
. unmediate setilement
) consolidation selilementl
i
d

secondary compression

The various oplions for foundalion desi gn are discussed below together with

b a crilique of Lheir anticipaled performiance with parlicular emphasis on
selllement.

i

i -

Tl

E‘ _ 6.2.1 Convénlional Spread Foundalions

For low loadings of 30 kKN/m? comventional strip footings_of say 1m wide at —

a nominal depth of 0.5m are generally adequale for transferring imposed

. “Toads Lo Lhe ground. However, in ihis case the anticipated l;o_taln

settlements™wWill be in the order of 75mm. This gives a consi_derable ra.t‘lge
ol dif{ferential selllement., and angular dislortion up Lo 1:150. Since the

fulure use of the buildings is not lnown at present it—4s not possible to

commenl. on whether or not this is a lolerable value. It is however, not

recommended Lo utilise strip footings at Lhis site since the associated

selllemenls could prove_detrimental to structural integrity of the

buj Jdings.

6.2.2 Narrow Strip (trench fill) Foundalions

- s Li

it Ta avoid the detrimental effects of excessive selllement due to the peat il
may be possible Lo found on the medium dense sandy deposits below the peat.
@ layer, To construct this foundation, a trench could be excavated Lo a

I?-."?: i
3
GolderAssociates (UK)Ltd.
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depth below the peat and filled with suitlably compacted lean mix concrele,
Follmeing this, convent.ional spread foundations could be placed directly

onto the concrele trench fi]11.

However, construction of this foundation configuration is likely to be
tmpractical due Lo the deplh of excavalion for Lhe trenches: in some parts
of the sile up to 6m below ground level, and the need to dewaler on a
Targe-seale and/for provide shuttering Lo stabilise the excavation.

6.2.3 Raflt Foundation

Often  a ralt is chosen as a foundation solulion when large differential
seltlemenls are ‘l;hought; to be problematic. Calculations based on a large

flexible _raft 45m_ by 18m, close (o ground surface, have yielded total

selllements in the order of 100mm. The zone of influence of such a large

luaded area extends Lo l',he-firm clays of the al luvial deposits at a deplh

of approximately 10m, and Lheir compression adds signii’icantly to Lhe

resul ling large sel.llements.

An alternalive confi‘gura(.-jon is that such a raft be split into three

discrele rigid rafts of smaller dimensions, 15m x 18m. Analysis of this

configuration shows that total selttlements are in (he order of 63mm and

dilfferent izt sel.llements leading Lo angular distortion of—up to 1:200 are

still possible.

TL is Lherefore not recommended Lo adopt Lhis option, as tolerable

selllements are nol. known al present.

GolderAssociates (UK) Ltd.
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6.2.4 Small Diameter Driven Piles to Alluvial Deposits

As i1s the case al this sile, where poor ground conditions are encount ered
close Lo Lhe ground surface, the appropriate solution may be Lo found Uie

structure on piles driven Lo a suitable depth to mobilise adequate StLrenglh

Lo support Lhe struclure.

An analysis for driven reinforced concrete piles to support a load of 30

kN/m2 over an area of ane facLory unit shows Lhat a suitable confliguralion
wonld be 0.5m diameter piles on a grid spacing of 3in cenlres_in the order
ol 15 Lo 20m—dong. This configuration will mobilise ihe req@ired carrying

capacity wilh an associated factor of safely of approximalely 3. No

significant settlemenls are associated with this opltion, and allhough it is—

likely Lo be an ac&:eptabie solution, Lhe cost of piling and associated work

1s generally quite high, and may not be warranted as a cost ef[‘ectiw—:_

solution in this case.

6.2.5 Ground Trealwent Prior Lo Construclion

Ground treatmenl prior fo consiruction in the form of preloading would

cause Lhe majorily of (he predicted settlemeni (see Section 6.2.3) Lo_lake

place within a pre-determined Ctime period.  Settlement in the granalar

milerial is nol Lime dependenl. and will take place immediately the preload
15 placed., Consolidation setilement and secondary compression are bolh
fime dopendent, and the latler, although of relalively small magni tude,

will

continue Lo ocour alfler 100 per cenl consolidation has Laken place.

MAlAarAcecAa it~ 1INV 20
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The calculated time period for 90 per cent consolidalion of Lhe
compressible layers will be approximately 40 davs, during which mosl of Lhe
selllement «ill have laken place. TFurlher seltlemeni will occur afler Lhis
period associated wilh the remainder of Lhe consolidation selllement, plus
secondary compression, but will only contribute approximately an additional
10 per cenl o Lhe Lolal selllement.

The preloading should impose a. Joad equal to or greater than the
anbicipaled uniformly distribiled load from the buildings. IL is
recommended  Lhat, during the preloading stage,”monitoring should Le carried

out of Lhe excess pore water pressures in selecled strala, Including the

compressible peal layver, in addition to monitoring of %ftal and relalive

seltlements within the strata. This will enable an accurate determination

of the progress of Lhe consolidation settlement to be made, which is

necessary to provide instructions to remove the preload and then commence

consltruction.  The anticipaled time period of 40 days is based on assumed

malerial properlies and may vary according to actual material properties

existing on site.

On vemoval of the preload and prior Lo construction some rebound of tlwe

ground will ocecur, and will be in the order of 30 per cenl of Lhe total

sebblement occurring under the preload. Thus the overall effect of Lhe

preloading procedure will cause 70 per cent of Lhe predicted setllement io

have occeurred by Lhe start of construclion phase. Upon removal of Uhe

preload,  Lhe natural ground surface should Le prool rolled and prepared

CAldar AcenmiadbAa~TIWVVY 23
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fe.g. by the addition of a base 311 if required) for structural
Foumdations.  Large rafl. foundations would then be a suilable foundation

wilh associated tolal seltlements in Lhe order of approximately 25umn.,

6.3 Recommendations

Tn the previous sub-seclion, various oplions {or foundaltion design are
considered. Strip footings and narrow trench {1ll foundations are

dismissed due To the likelihood of excessive selllement and construclion

dilfficulties and cosls respectively. The oplion of a raft bearing on

natural untrealted ground is unsatislfactlory also due to_likelihood of

excessive setlilenents. =

A piled foundaCiaon is Likely to incur a relatively high cost. The high
cost of piling is associated wilh Lhe struclural design of the piles, pile

caps and capping beams logether with naterial costs, and—the cost of the

relalively high degree of supervision required in their installation.

Alternalively, prel vading requires only occasional moni Loring and would not

involve additional foundation material costs greater than thal required (Cor

a raft foundalion. The major cost asseeialed with preloading is the

acquisition and importation of fill onto the sile, but is likely to be
lower Lhan the cost of design and installalion of piles. A suitable {j)]
material wvould consssl of general hardcore, builder’s rubble or similar

matervial, but excludi ng any organic materials or household refuse. Preload

Fi11l should bLe placed only over Lhe areas of Lhe propased struclures or

roaduways.,

GoldérAssociates (UKVI 4
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Alternatively it may prove worthwhile Lo investigate {Lhe option of

utilising the existing hardstanding which covers a large area of Uhe il

Lo support the proposed structures.  An appraisal of the curreni condilion
of the concrele and mesh reinforcemer i could offer an opportunily lor
substantially reducing the cosl. of foundations should it be possible o

Found dirvectly on he hardslanding. The relatively light loads of (he

proposed single storey industrial wiils may nol exceed loads previouslsy

imposed on the hardstanding.  Past usage of the site as a freight Lterminal

handling- conlainers suggests Lhat the existing slab way offer adequale

support, for the anticipated development. 1L s therefore recommended Lhat

Further: invesligalion inlo this aspecl. of the sile be carried out as paet

of a delailed foundation design for siructures on lhe site, as if it proves

possible Lo found e faclory units on the hardstanding without {he need

Lor growsd trealment. or pilling, this will result in a considerable cost

saving to the project..

6.4 Slability of Excavalions B

Excavations which may be necessary on site fer-the installation of seivices

may be made stable by Tforming temporary side slopes of 1.5 horizonlal Lo 1

vertical.  However, this is only the case for excavation up to Im Lelow

Mesent ground  level. For depths below this level, significant seepage

I

rales due Lo the ground water level being at shallow depth, may require

addilional slabilisalion measures. Pumiping [rom a sump located at Lhe

boltom of the excavalion may be adequale Lo control seepage in some

excavalions.  T{ Is anticipaled {hat Ltemporary or permanen{. sheeling will

GolderAssociates (UK) Ltd.
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be required for excavations in excess of approximately 1.5m deep or {or
excavations' which are to be left open f{or a long period of time. Seepage
rates into excavations will be dependent on the prevailing weather

conditions and may vary with tidal conditions.

6.5 Subsurlace Concrele

The results of chemical tests to determine sulphate levels indicate
concentrations in the range 0.014 (o 0.45 percent. Based on the upper
value recorded in this range, it is recommended +hat Class 2 concrele

should be used in cases where subsurface concreile 1s to be used—

GOLDER ASS:IATES (UK) LTD.
s e

M. J. Doherty, C. Eng. ) T

P. . Seymour, C. Fng. =

Golder Accancriatec(1IK) I td
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Borehole Logs
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KEY TO TRIAL FIT AND BOREIOLE LOGS

uloz
Ulozx
S(56)

S(100) ¢

S({50r)

C(46)

V(30)

-NOTES:

disturbed sample, jar

disturbed sample, bulk

undisturbed sample, 102mm diameter

undisturbed sample, no recovery

slandard penetration test ('N’ value - blows/300mm)

slandard penetration test, {ull 300mm penetration not
achieved, ’'N' value obtained by extrapolation.

sLandarq penetration test, refusal to driving, (penetration
of less than 7o5mm {or 50 blows)

cone penetration test (’N’ value - blows/300mm)

field vane test (undrained shear strength - kN/m ).

Shell and auvuger boring techniques have been used in this

investigation. These miethods inevitably result in some

mixing of layered soils. 1In addition, fine materials may be

washed from granular soils during the drilling.

_The groundwater levels shown on the exploratory hole records

are those observed at the time of -the 1investigation. The
rate of boring may not allow the recording of equilibrium

waler lexels. Groundwater levels may be subject to seasonal

variation.

GolderAssociates (UK)Ltd.
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KEY TO TRIAL PIT AND BOREHOLE LOGS (Cont'd...)

It was frequently not possible to inspect strata in situ
because of unstable conditions in the trial pits. The
density of cohesionless strata nand shear strengths of
cohesive strata have therefore been estimated from excavated

spoil and may vary from those in sitlu.

Any comments made in this report are based on information at

exploratory hole locations and it should be noted that

variations may exist between these holes.

It should be noted that a comprehensive study of all
a@ailable historical records e.g. old Ordnance Survey maps,
has not been carried out. The comments provided in this

-report are based on the results of exploratory holes,

Logether with a review of selected dala.

Goldeér Associates (UK) Ltd.



PROJECT Freight Liner, Jersev Marine TP\]AL P” NO. 1
.i N CLIENT Neath Borough Council CONTRACTOR Stadium Transport SHEET 10F 4
i HACHIHE TYPE JCB MRITI LOCATIOK See site plan LOGGED BY Gaup
i SIZE OF PIT 1 %S »0.5 GROUXO SURFACE ELEYATIOK, mQO, DRAWK BY Gaup
DATE EXCAYATED 16.4.88 FIKAL DEPTH, m 3.08
:% £ SAMPLES/TESTS
S =
a = = | E
’ | DEPTHm — | = GEOLOGICAL DESCRIPTION
) © = E
! §§ Ho. [TYPE | = ‘2 -
ES F|& | &
£ |FROM| T Zl=] &
i 0

Loose black fine to coarse angular gravel composed of ash and coal particles
many cobbles and occasional boulders.
(MEDE GROUND)

.

bl
|

KKK KX

b2 |2-00{3.00| 2 8 2.00 -

k. : .

T I Medium dense pale to dark brown slightly silty fine to medium SAND with
L Pt some rootlets. -
(RECENT DEPOSITS)

g - - — :X 3.08 - - E

REMARKS

l.  Strong groundwater seepage at I.3m. 2

SCALE 1025 Golder Associales L TRIAL PIT LOG PRUJECT ko, BB53019
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PROJECT Freight Liner, Jersey Marine TP\[AL P” NO 2 =
CLIEHT Heath Borough Council COKTRACTOR Stadium Transport SHEET 1 0F 1
MACHIKE TYPE JCn MkITI LOCATIOK See site plan LOGGED BY Gdup
SIZE 0F PN by 5w 005 GROUKD SURFACE ELEVATION, mQ0 DRAWK BY Gdup
DATE EXCAYATED 18.4.88 FIKAL OEPTH, m 2.44
€ SAMPLES/TESTS
- [=]
= =
o = | E
=1 OEPTH,m - = GEOLOGICAL DESCRIPTION
o e | = E
= Ho [TYPE| 2 | = | -
x - @ = e
Z |FRoM| 10 Elsl &
[==) w (SN o
0
i >< Loose black silty sané with many cobble and boulder sized brick and
masonry fragments
>< (MADE GROUND)
= U >< - =
1.10]2.44[ 1 B T 10
. —Medium dense yellow brown fine to medium SAND and with some roctlets .
— (RECI"'T DEPOSTTS)
L ===
2 | — 4
i 2.44
& B I ]
- 4
REMARKS
Groundwater scepage at 1.5m.
Sl 1225 Golder Associales [ TRIAL PIT LOG PROJEC] ko 8853018
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2. Unstable pit walls at 2.3m

'ﬁBJEET Freight Liner, Jersey Marine TRIAL P” NO. 3
CLIEKT Neath Borough Council CONTRACTOR Stadium Transport SHEET 1 OF 1
MACHINE TYPE  acs MhTII LOCATIOK See site plan LOGGED BY Gdup
SIZE OF PIT b & x 0.5 GROUXC SURFACE ELEVATIOK, mQ0D. DRAWK BY Elll
DATE EXCAVATED 1€.4.88 FIKAL OEPTH, m  3-30
= SAMPLES/TESTS
o’ o
= 2| &
wJ
=1| DEPTH,m | = GEOLOGICAL DESCRIPTICK
wl (=) =] E
gg No TYPE gé Eé Eg
& |FROM | 10 = =l =
=) 12 [ve] o
® [Moala ez B
:>><: Loose black sandy gravel sized ash with occasional cobbles
>< (MADE GROUND) l
0.3212.30| 2 B %S ROk
1 - =
3
Mediuwn denég-yellow brown fine to medium SAND
(RECENT DEPOSITS)
b _ E
+ 71 - E
I 1 . —]
2.30 =z
3 | _ 4
REMARKS
1. <Strong aroundwater secpage at 2.3m.

SLE 1: 25 Golder Associales TRIAL PIT LOG 1PRUJEEI %. 8853018




: i PRUJECT Freight Liner, Jersev Marine TP\[AL P” NO. L _-|
o= 7 ICLIENRT Neath Borough Council CONTRACTOR Stadium Transport SHEET 1 0Fy
! HACHIKE TYPE JCR MKITT LOCATION See site plan LOGGED BY Géup
SIZE OF PUT box 5 x 0.5 GROUKD SURFACE ELEVATIOK, mQD ORAWK BY Gaup
DATE EXCAYATED 18.4.88 FIKAL OEPTH, m 1.80
]
¥ - SAMPLES/TESTS
I. (=]
— o
oo S| e
1 = DEPTH,m = GEOLOGICAL DESCRIPTION
* e ISR E
= No. | TYPE g§ gé Eg
} & |FROM| T0 ==L =
] b o w (=)
! 0 ool 1.on] 1 R

Loose black sandy gravel composed of ash with occasional cobbles.
(MADE GROUND)

bl !

]
—

XX XX

ikl
|
|

Medium dense yellow brown fine to medium SAND
(RECENT DEPOSITS) ——

..-wﬁg ﬂ
T

I : 3 180

R —

REMARKS

B

1. Strong groundwater seepage at 1.0m,

<)

e

i

SGALE 1. 25 Golder Associates J TRIAL PIT LDG JPROJEEI k. 8853018 |




} . PROJECT Frecight Liner, Jersey Marine TP\IAL PH NO 5
Z! - CLIEXT Neath Borough Council COKTRACTOR Stadium Transport SHEEL 1081
HACHINE TYPE JCB MKIIT LOCATIOK See site plan LOGGED BY Gdup
SIZE OF PIT I 5% 0.5 GROUKO SURFACE ELEVATIOK, mQ.O0. ORAWK EY Gdup
. DATE EXCAYATED 16.4.88 FIRAL DEPTH, m  2.40
&
E
) E SAMPLES/TESTS
= <%
. = o |2
=z N 1=
% =1 OEPTH m e GEOLOGICAL DESCRIPTION
ey © = e
g Ho |TYPE| =2 =2 .
z =2 e &
- & |FROM| T0 sl %
o (%] [ve] o
; 0]
o.0onf1.00f B
% i >/ Loose black sandy gravel composed of ash with occasional cobbles
. >2 (MADE GROUND)
i
- § ) 1.00
w = Teawl= =
i s
Lo —
. Medium dense yellow brown/light grey fine to medium SAND with some
et ’ ‘_ rootlets and pockets of dense brown silty SAND -
g i e TR (RECENT DEPOSITS) - ~
X - - -
= e &
L - 3Ly
3
X =
i e 2.40
s ey I
= s -
:%‘ = L
)
¢
REMARKS
% l. Strong groundwater seepage at |.0m,
i
SGUE 1: 25 Golder Associales TRIAL PIT LOG PROJECT ko, 8853018




> [ PROJECT Freight Liner, Jersey Marine TR[AL P” NO. 6
’ . CLIEKT Neath Borough Council CONTRACTOR Stadium Transport SKEET 106
i HACHINE TYPE ACR MEITT LOCATION See site plan LOGGED BY Gdup
3 SIZE OF PIT 1 xS % 0.5 GROUKD SURFACE ELEVATION, mQO ORAWK BY Gdul
DATE EXCAVATED 1£.4.88 FIKAL OEPTH, m 1.20
2
3 |  SAMPLES/TESTS
- o
& 2| €
7 = DEPTH, m - : GEOLOGICAL DESCRIPTION
.§ w N © E; =
i = o (Y| 2 [ 5|
= >
Z [rRoM| 10 =y K
o (7] wy (o)
i -0
2 0.0011.40] 1 B

Loose black sandy gravel composed of ash with occasional cobbles.
(MADE GROUND)

XXX

gy

2 e Medium dense vellow brown/light grey fine to medium SAND with some roctiets
- = x and pockets of dense brown silty SAND

70 (RECENT DEPOSITS) - —

2 =

l

REMARKS

l. Strong groundwater seepage at 1.4m.

SULE 1025 | Bolder Associates [ TRIAL PIT LOG [Frosect . 8353018
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* | PROJECT Freight Liner, Jersey Marine TRIAL P” NO. 7
CLIENT Neath Borough Council EUNTRAUUR Stadium Transport SHEET 1 0Fq
HACHINE TYPE JCB MKTII LOCATIOK See site plan LOGGED BY Gdup
SIZE OF PIT P 5 x 0.5 GROUKO SURFACE ELEVATION, m Q0. ORAWK BY  Gdup
DATE EXCAVATED 10.4.60 FIRAL DEPTK, m 1. 50m
1= SAMPLES/TESTS
:- [oen)
— (=
(=% [ )
e} 1= E
= DEPTH m | GEOLOGICAL DESCRIPTION
9] [} = E
g e | = = —
= (e > E
& |FROM | T0 - S B
0D o [N [am=]
i
Loose black sandy gravel composed of ash with occasional cobbles.
\ (MADE GROUND) B 7
L ><
- 1.30 _
Ao Medium dense vellow brown/light qrey SAND with some rootlets and pockets
% of dense brown silty SARD. _
y Tl i.50 (RECENT DEPOSITS) B -
L — ]
L2 __ _
3 -
e L |
REMARKS
l. Strong groundwater seepage at 1.3m,
2. Pit walls unstable beneath 1.3m.
3. No samples taken.
SUL 1. 25 i 1
Golder Associales TRIAT PIT LOG PROJECT . 8853018




- < | pROJECT Freight Liner, Jersey Marine TP\IAL PH No 8 )
T oo | CLIEAT Neath Borough Council COMTRACTOR Stacdium Transport SKEET 1003
MACHINE TYPE JCR MKIII LOCATION See site plan LOGGED BY Gaup i
SIZE OF PIT 1 3 5 x 0.5 GROUKD SURFACE ELEVATION, mQD ORAWK BY Glup
DATE EXCAVATED 18.4.38 FIKAL DEPIK, m 1.80G
3 e SAMPLES/TESTS
= o
. o (=
| S DEPTH, m o e GEOLOGICAL DESCRIPTION
& |From| 10 o8

3

Loose black sandy gravel composed of ash with occasicnal cobbles,
(MADE GROUND)

Medium dense vellow brown/light arey fine to medium SAND with some rootless
and pockets of dense brown silty SAND
(RECENT DEPOSITS) - )

M~ R B
|

|
W T B v &t
b Lo <><><><>Q<></ SYMBOLIC L0G
I
| L)
|

L =

i -2 h . !

i . 4

—J | | ) ) J
==} B

Le
|

|
|

§
AN =
REMARKS
l. Strona groundwater seepage at 1.2m,
L= 2. Pit walls unstable below 1. 2m.
3. No samples taken.
..z} SLU 1125 Golder Associales | TRIAL PIT LOG IPRUJEU . 8853018
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PROJECT Freight Liner, Jersey Marine TP\]AL PIT NOg
CLIENT Neath Borouagh Council COKTRACTOR Stadium Transoort SHEET 3 07 1
HACHIKE TYPE JCR MKIIIX LOCATIOK See site nlan LOGGED BY Giup
SIZE OF PIT Py S x 0.5 GROUKD SURFACE ELEVATICK, mQ0 ORAWK BY Giup
DATE EXCAYATED  18.4.88 FINAL OEPTH, m 2.20
I= SAMPLES/TESTS
= S
a- [t e
[ow] =} .
=1 DEPTH,m | = GEOLOGICAL DESCRIPTION
. = E
=} o JTYPE| 2| 5 [ -
=z sl £
& [FROM| T Zhsl S
o w ey o
e
i Loose black sandv gravel comnosed of ash with occasional cobbles. 1
§ (MADE GROUND)
-1 ] 5 =%
i ></ 1.30 -
- |
| 18 HMedium dense yellow brown/light grey fine to medium SAND with some b
i | o 5, Trootlets and pockets of dense brown silty SAND =
R _' (RECENT DEPOSITS)
— : .2-'
2 = s 1
S (1 2.20
3| i -
REMARKS
I. Groundwater secpage at 1, 8m.
2. Pit walls unstable below 1.8m.
3. No samples taken.
SULE 1:25 Golder Associales TRIAL PIT LOG
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PROVISIONAL RESULTS - GROUNDWATER
Laboratory Ref GW65570 ~ GW65571  GW65572  GW65573  GW65566 GW65568 GW65569

Client Ref E1 E2 E3 E4 E5 E6 Trip Blank
Sample Date  01/10/98 01/10/98 01/10/98 01/10/98 29/09/98 29/09/98 29/09/98
Units ug/l ug/l ug/! ug/l ug/l ug/l ug/|
DETERMINAND
DICHLORODIFLUOROMETHANE LT 2.0 LT 2.0 LT 2.0 LT 2.0 LT 20 LT 2.0 LT 20
CHLOROMETHANE LT15 LT15 LT 1.5 LT1.5 LT1.5 LT15 LT15
VINYL CHLORIDE LT 1.5 LT 1.5 LT1.5 LT 15 LT1.5 LT1.5 LT1.5
TRICHLOROFLUOROMETHANE 62.0 LT1.5 LT1.5 LT1.5 LT1.5 LT1.5 LT15
1,1-DICHLOROETHENE LT1.5 LT1.5 LT1.5 LT15 LT1.5 LT 1.5 LT 1.5
DICHLOROMETHANE LT 25 LT 25 LT 25 LT 25 LT 25 LT 25 LT 25
TRANS-1,2-DICHLOROETHENE LT1.5 LT 1.5 LT 1.5 LT1.5 LT 1.5 LT1.5 LT15
1,1-DICHLOROETHANE 1.7 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT 1.0 LT 1.0
2,2-DICHLOROPROPANE LT1.0 LT 1.0 LT1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0
CIS-1,2,DICHLOROETHENE LT 1.0 LT1.0 LT1.0 LT 1.0 LT1.0 LT 1.0 LT 1.0
BROMOCHLOROMETHANE LT1.0 LT 1.0 LT1.0 LT 1.0 LT 1.0 LT1.0 LT1.0
TRICHLOROMETHANE LT 1.0 LT 1.0 3.4 LT1.0 35.0 11.8 LT 1.0
1,1,1-TRICHLOROETHANE 3.2 LT1.0 LT 1.0 LT1.0 LT1.0 LT 1.0 LT1.0
1,1-DICHLOROPROPENE LT 1.0 LT 1.0 LT1.0 LT 1.0 LT1.0 LT 1.0 LT1.0
TETRACHLOROMETHANE LT1.0 LT 1.0 LT 1.0 LT1.0 LT1.0 LT1.0 LT1.0
BENZENE LT 1.0 1.1 LT1.0 1.0 LT 1.0 LT 1.0 LT 1.0
1,2-DICHLOROETHANE LT 1.0 LT 1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0
TRICHLOROETHENE _ LT1.0 LT 1.0 LT 1.0 LT1.0 LT1.0 LT 1.0 _LT1.0
1,2-DICHLOROPROPANE LT 1.0 LT 1.0 LT1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0
DIBROMOMETHANE N a LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0
BROMODICHLOROMETHANE LT1.0 LT1.0 LT10 — LT 1.0 10.4 3.9 LT 1.0
TRANS-1,3-DICHLOROPROPENE LT 1.0 LT 1.0 LT1.0 LT 1.0 LT1.0 LT 1.0 LT 1.0
TOLUENE LT1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0
CIS-1,3-DICHLOROPROPENE LT1.0 LT1.0 LT1.0 LT 1.0 LT 10 LT 1.0 LT 1.0
1,1,2-TRIGHLOROETHANE LT 1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT 1.0 LT 1.0
TETRACHLOROETHENE 1.2 LT 1.0 LT 1.0 LT 1.0 LT10  LT10 LT1.0
1,3-DICHLOROPROPANE - LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0
DIBROMOCHLOROMETHANE LT 1.0 LT1.0 LT 1.0 LT1.0 2.0 1.1 _LT1.0
1,2-DIBROMOETHANE LT 1.0 LT1.0 LT 1.0 LT+6 LT 1.0 LT1.0 LT 1.0
CHLOROBENZENE LT 1.0 LT 1.0 LT1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0
1,1,1,2-TETRACHLOROETHANE _ LT1.5 _LT15 LT1.5 L7156 _LT15 AT15 LT1.5
ETHYLBENZENE LT10 - LT10 LT1.0 LT1.0 LT1.0 LT 1.0 LT1.0
M/P XYLENE — LT20 77 LT 20 4.5 LT 20 LT 2.0 LT 2.0
O-XYLENE — LT1.0 25 LT1.0 2.3 LT 1.0 LT 1.0 LT 1.0
STYRENE LT-1.0 - LT 1.0 LT1.0 LT 1.0 LT 1.0 LT1.0 LT1.0
TRIBROMOMETHANE - LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0
ISOPROPYLBENZENE LT1.5 LT 1.5 LT1.5 LT1.8 LT1.5 LT 1.5 LT1.5
BROMOBENZENE LT1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0
1,1,2,2-TETRACHLOROETHANE LT 1.5 LT1.5 LT1.5 LT1.5 LT1.5 LT15 LT 1.5
1,2,3-TRICHLOROPROPANE . LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0 LT 1.0 LT 1.0
N-PROPYLBENZENE LT15 LT 1.5 LT 1.5 LT1.5 LT15 LT 1.5 LT1.5
2-CHLOROTOLUENE LT1.5 —_~ LT 1.5 LT1.5 LT1.5 LT 1.5 LT 1.5 LT 1.5
1,3,5-TRIMETHYLBENZENE ~ . LT1.5 339 _ LT15 317 LT 1.5 LT15 LT1.5
4-CHLOROTOLUENE LT1.5 LT1.5 LT 1.5 LT1.5 T LT1.5 LT 1.5 LT 1.5
TERT-BUTYLBENZENE S S LT10 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0
1,2,4-TRIMETHYLBENZENE T LT15 176 — LT1.5 — 9.8 LT 1.5 LT 1.5 LT 1.5
SEC-BUTYLBENZENE LT 1.5 LT 1.5 LT1.5 LT 1.5 LT 1.5 LT 1.5 LT1.5
1,4-DICHLOROBENZENE LT 1.0 LT1.0 LT 1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0
P-ISOPROPYLTOLUENE LT10 6.4 LT 1.0 6.0 LT 1.0 LT 1.0 LT 1.0
1,3-DICHLOROBENZENE — LT1.0 LT 1.0 LT 1.0 LT 1.0 LT 1.0 —+Ft.0 LT1.0
1,2-DICHLOROBENZENE LT1.0 LT 1.0 LT1.0— LT 1.0 LT1.0 LT1.07  &T1.0
N-BUTYLBENZENE — LT1.0 6.6 LT 1.0 6.1 LT 1.0 LT1.0 LT1.0
1,2-DIBROMO-3-CHLOROPROPANE LT 1.0 LT1.0 LT1.0 LT 1.0 LT1.0 LT1.0 LT 1.0
1,2,4-TRICHLOROBENZENE LT 3.0 LT30 LT 3.0 LT 3.0 LT 3.0 LT 3.0 LT 3.0
HEXACHLOROBUTADIENE LT 2.0 LT 20 LT 20 LT 2.0 LT 2.0 LT 20 LT20
NAPHTHALENE LT 3.5 LT 3.5 LT 3.5 LT 35 LT 3.5 LT 35 LT35
1,2,3-TRICHLOROBENZENE LT 3.0 LT 3.0 LT 3.0 LT 3.0 LT 3.0 LT 3.0 LT 3.0
TOTAL 63 76 3 61 47 17 0
Gibb Ltd

Freightliner Project
15/10/98 Provisional Report
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PROVISIONAL RESULTS - GROUNDWATER

15/10/98

Freightliner Project
Provisional Report

Laboratory Ref GW65570 GWB5571 GW65572 GW65573  GW65566 GWG5568  GW65569
Client Ref E1 E2 E3 E4 E5 E6 Trip Blank
Sample Date  01/10/98  01/10/98  01/10/98  01/10/98  29/09/98  29/09/98  29/09/98
Units ug/l ug/l ug/!l ug/l ug/l ug/! ug/!
DETERMINAND
DICHLORODIFLUOROMETHANE LT 20 LT 2.0 LT 2.0 LT 2.0 LT 2.0 LT 2.0 LT 2.0
CHLOROMETHANE LT 1.5 LT 1.5 LT15 LT15 LT1.5 LT1.5 LT15
VINYL CHLORIDE LT 1.5 LT1.5 LT1.5 LT15 LT1.5 LT1.5 LT1.5
TRICHLOROFLUOROMETHANE 62.0 LT1.5 LT15 LT15 LT15 LT1.5 LT 1.5
1,1-DICHLOROETHENE LT15 LT1.5 LT1.5 LT15 LT15 LT1.5 LT15
DICHLOROMETHANE LT 25 LT 25 LT 25 LT 25 LT 25 LT 25 LT 25
TRANS-1,2-DICHLOROETHENE LT1.5 LT15 LT15 LT1.5 LT1.5 LT1.5 LT1.5
1,1-DICHLOROETHANE 1.7 LT 1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0
2,2-DICHLOROPROPANE LT1.0 LT1.0 LT 1.0 LT 1.0 LT1.0 LT1.0 LT1.0
C1S-1,2,DICHLOROE THENE LT1.0 LT 1.0 LT 1.0 LT1.0 LT1.0 LT1.0 LT1.0
BROMOCHLOROMETHANE LT1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT 1.0 LT1.0
TRICHLOROMETHANE LT 1.0 LT1.0 34 LT 1.0 35.0 11.8 LT1.0
1,1,1-TRICHLOROE THANE 3.2 LT 1.0 LT 1.0 LT1.0 LT 1.0 LT 1.0 LT1.0
1,1-DICHLOROPROPENE LT 1.0 LT 1.0 LT 1.0 LT1.0 LT 1.0 LT1.0 LT1.0
TETRACHLOROMETHANE LT1.0 LT1.0 LT 1.0 LT1.0 LT 1.0 LT1.0 LT1.0
BENZENE LT1.0 1.4 LT 1.0 1.0 LT 1.0 LT1.0 LT1.0
1,2-DICHLOROETHANE LT 1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0
TRICHLOROETHENE LT1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0
1,2-DICHLOROPROPANE LT1.0 LT1.0 LT1.0 LT 1.0 LT 1.0 LT1.0 LT 1.0
DIBROMOMETHANE LT1.0 LT1.0 LT 1.0 LT1.0 LT 1.0 LT1.0 LT1.0
BROMODICHLOROMETHANE - LT1.0 LT1.0 LT1.0 LT1.0 104— 3.9 LT 1.0
TRANS-1,3-DICHLOROPROPENE LT1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0
TOLUENE LT 1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0
CIS-1,3-DICHLOROPROPENE LT1.0 LT1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LF1.0
1,1,2-TRICHLOROE THANE LT1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0 LT1.0
TETRACHLOROETHENE 1.2 LT 1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0
1,3-DICHLOROPROPANE LT 1.0 LT10 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0
DIBROMOCHLOROMETHANE LT 1.0 LT 1.0 LT1.0 LT1.0 2.0 1.4 LT 1.0
1,2-DIBROMOETHANE LT 1.0 LT1.0 LT 1.0 LT 1.0 LT1.0 LF+.0 LT1.0
CHLOROBENZENE LT 1.0 LT1.0 LT1.0 LT10  LT1.0 LT 1.0 LT1.0
1,1,1,2-TETRACHLOROETHANE LT1.5 LT15 LT15 __ LT15 LT15 LT1.5 LT15
ETHYLBENZENE LT 1.0 LT 1.0 LT1.0 — LT1.0 LT 1.0 LT1.0 LT 1.0
M/P XYLENE - LT 2.0 7.7 LT20 45 LT 2.0 LT 2.0 LT 2.0
O-XYLENE — LT1.0 25 LT1.0 _23 LT1.0 LT1.0 LT 1.0
STYRENE LT 1.0 LT1.0 LT1.0 LT 1.0 LT 1.0 LT1.0 LT 1.0
TRIBROMOMETHANE LT10 — LT1.0 LT1.0 LT 1.0 LT1.0 LT1.0 LT1.0
ISOPROPYLBENZENE LT1.5 LT1.5 LT 1.5 LT1.5 LT1.5 LT15 LT15
BROMOBENZENE ~LT1.0 LT 1.0 LT 1.0 LT 1.0 LT1.0 LT1.0 LT 1.0
1,1,2,2-TETRACHLOROETHANE LT 1.5 LT15 LT15 LT15 LT 1.5 LT1.5 LT1.5
1,2,3-TRICHLOROPROPANE LT 1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT 1.0 LT1.0
N-PROPYLBENZENE LT 1.5 LT1.5 LT15 LT1.5 LT15 LT1.5 LT 1.5
2-CHLOROTOLUENE LT 1.5 LT1.5 LT15 _ LT15 LT15 LT1.5 LT1.5
1,3,5-TRIMETHYLBENZENE LT15" 339 LT15 317 LT1.5 LT15 LT1.5
4-CHLOROTOLUENE LT15 LT15 LT15 LT1.5 LT1.5 LT1.5 LT15
TERT-BUTYLBENZENE LT10 __ LT1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0
_ 1.24-TRIMETHYLBENZENE LT1.5 17.6 LT15 9.8~ LT15_. LT15 LT15
SEC-BUTYLBENZENE LT1.5 LT15 LT1.5 LT1.5 LT1.5 LT1.5 LT15
1,4-DICHLOROBENZENE LT 1.0 LT1.0 LT1.0 LT1.0  LT1.0 LT1.0 LT 1.0
P-ISOPROPYLTOLUENE LT1.0 6.4 LT10° 6.0 LT 1.0 LT 1.0 LT 1.0
1,3-DICHLOROBENZENE LT10 _ LT1.0 LT1.0 LT 1.0 TIT1.0 LT1.0 LT1.0
1,2-DICHLOROBENZENE LT1.0 LT1.0 LT1.0 LT1.0 LT 16~ LT1.0 LT 1.0
N-BUTYLBENZENE LT40 6.6 LT1.0 6.1 LT 1.0 LT 1.0 LT 1.0
1,2-DIBROMO-3-CHLOROPROPANE LT 1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0 LT1.0
1,2,4-TRICHLOROBENZENE LT3.0 LT3.0 LT3.0 LT 3.0 LT 3.0 LT3.0 LT 3.0
HEXACHLOROBUTADIENE LT 2.0 LT 2.0 LT 2.0 LT 2.0 LT 2.0 LT2.0 LT 2.0
NAPHTHALENE LT3.5 LT3.5 LT35 LT3.5 LT3.5 LT3.5 LT3.5
1,2,3-TRICHLOROBENZENE LT3.0 LT3.0 LT3.0 LT3.0 LT3.0 LT3.0 LT3.0
TOTAL 68 76 3 61 47 17 0
Gibb Ltd



g obed

€0'0
2000 >
SL'0>
£0°0>
200>
g0'0>
£0'0
100>
£00>
S00°0 >
AN
S00°0>
86-dog-6Z
93
89SGIMD

€00
¢00°0 >
SL0>
€00 >
c0°0>
500>
S00 >
10°0>
€00 >
G000 >
91’0
S00°0>
86-dos-62
g3
99GSIMDO

P dgaio
|
¥
|
_
_

500 oo
2000 > 2000 >
510> S0 >
€00> 10

£0°0 rop
S00> gl

€00 zZeo

100> | 100>
£0,0 > 100
500°0 > 5000 >

910 810
€500 820°0

86-190-10 I ge100-10
3 €3
£/G59MO ZLSS9MD

9z'0
<000 >
SL'0>
| 800
vL0
900
+0°0
100>
£0°0 >
G000 >
Iy 610
1500
86-190-10
z3
LLSSOMD

SIINS3Y ONILSIL Y31VMANNOYD 1VNOISIAOYd

3LIS ¥3INITLHOIFYA

800
¢00°0 >
SL'0>

mo._o
200>

S0'0>

200

100>
€00 > _
m@o.o >

eL'o

6000

86-320-10
13

102559MO

(1/6w) auiz
(/bw)  wnjusjes
(¥bw) 1409 @l no

(ybw) 2N
_ (yBd)  Aunosspy
(1/Bu) pee

(yBur) 1addop
(yBw) g wniwoy
(I/Bw)  wnjworyo
(I/Bw)  wnwpey
(1/Bw) uolog
(ybw)  omwssiy
ajeg ajdweg
2y 8o
Jay Alojeioqe]



APPENDIX G

Well Development Records

Issue 1 Final



GIBB ENVIRONMENTAL
WELL DEVELOPMENT
FIELD RECORD

E210
FREIGHTLINER, NEATH

FORMER FREIGHTLINER SITE

NV PARRY

01-Oct-98
BHE1

Well Development Date:  01-Oct-98 Start Time: 07:50 Finish Time: 09:15
Depth from TOC to Tap of Sediment Before Developing: m After Development: m
Total Well Depth (actual depth w/o sediment from TOC): 8.00 m

Casing Stick-up (TOC to Ground Surface): 0 cm (or): Casing Recess (Ground Surface to TOC): m
Screen Length: 450 m Depth to Top Screen Slot: 1.50 m
Depth from TOC to Static Water before Developing: 1.25 m After Developing: 1.25 m
Length of Water Column: = 4.75 m Water Level is: -0.25 m Above / Below Top Screen Slot
Well Diameter: = 50 mm Borehble/Saudpack Diameter: 150 mm
Volume of Water Loss During Drlling (if used_): 0 litres -

Volume of Water in Well and Sandpack (before development); 24.25 litres g a sandpack porosity of 20%

Volume of Water to Remove for Development: 121.2 litres i.e. 5 x well volume =
Depth from TOC to Static Water 24 hours after Bevelopment: m

Note development should continue until the following conditions are met:

1) Well water is reasonably clear

- (unable to fill bailer after ten minutes, wait for recharge). Purging after development.requires the removal of at least three well volumes

2) Removal of at least five well volumes (inlcuding saturated filter annulus plus water loss during drilling; or evacuation of all available water from well

Te:xrperature deg. C == - 14.8 14.8 14.7 Ta.7
H - B 7 7.2 7.1 7.1
Specific Conductivity uS - 17 13 12 12
No. of Litres Removed i 15 ) 122 128
Time I 08:08 08:55 09:05 00:10

TOTAL VOLUME OF WATER REMOV-135 Litres

Comments:

Weather: overcast, cool, dry

14.5

Air temp C:

Type and Size of Well Developing Equip Disposable bailer

Description of Surge Technique (if used):

Physical Description of Water: Dark brown, oily sheen




GIBB ENVIRONMENTAL
WELL DEVELOPMENT
FIELD RECORD

E210

FREIGHTLINER, NEATH

FORMER FREIGHTLINER SITE

N V PARRY

01-Oct-98

BH E3

Well Development Date: ~ 01-Oct-98 Start Time: 10:05 Finish Time: 10:55

Depth from TOC to Top of Sediment Before Developing: 6.00 m After Development: 6.20 m

Total Well Depth (actual depth w/o sediment from TOC): 6.50 m

Casing Stick-up (TOC to Ground Surface): 43 cm (or): Casing Recess (Ground Surface to TOC): m

Screen Length: 3.00 m Depth to Top Screen Slot: 2,00 m

Depth from TOC to Static Water before Developing: 2.18 m After Developing: 221'm

Length of Water Column: - = 2.82 m Water Level is: 0.18 m Above / Below Top Screen Slot
B Well Diameter: - 50 mm Borehole/Sandpack Diameter: 150 mm

Volume of Water Loss During Drilling (if used): E)-OO litres —~ R

Volume of Water in Wel! and Sandpack (before development): 14.40 litres ing a sandpack porasity of 20%

Volume of Water to Remove for Development: 71.98 litres i.e. 5 x well volume

Depth from TOC to Static Water 24 hours after Development: m

Note development should continue until the following conditions are met:

1) Well water is reasonably clear

— 2) Removal of at least five well volumes (inlcuding saturated filter annulus plus water loss during drilling; or evacuation of all available water from well

e (unable to fill bailer after ten minutes, wait for recharge). Purging after development requires the removal of at least three well volumes.

~ lITemperature deg. C L - 14.3 14.0 14.1 — 14
H - == 6.9 7.0 6.9 6.9

Specific Conductivity uS - 8 7 7 7
No. of Litres Removed T - 10 82 90 110
Time - 10:12 —1030 10:32 10:35

TOTAL VOLUME OF WATER REMOV 120 Litres

Comments:

Weather: avercasl, cool, dry

15.7

Aictemp C:

Type and Size of Well Developing Equip  Disposable bailer

Description of Surge Technique (if used): —_—

Physical Description of Water: Dark brown, becoming clear




E210
FREIGHTLINER, NEATH

GIBB ENVIRONMENTAL
WELL DEVELOPMENT
FIELD RECORD

FORMER FREIGHTLINER SITE

NV PARRY

01-Oct-98
BH E2

'Well Development Date: ~ 01-Oct-98 Start Time: 09:25 Finish Time:

Depth from TOC to Top of Sediment Before Developing: m After Development: 6.68 m
Total Well Depth (actual depth w/o sediment from TOC): 8.00 m

(Casing Stick-up (TOC to Ground Surface): 0 cm (or): Casing Recess (Ground Surface to TOC): m
Screen Length: 4.00 m Depth to Top Screen Slot: 1.50 m
Depth from TOC to Static Water before Developing: 1.13 m After Developing: 221 m
Length of Water Colunm: 437 m  — Water Level is: -0.37 m Above/Below Top Screen Slot
Well Diameter: - 50 mm - Borehole/Sandpack Diameter: - 150 mm
Volume of Water Loss During Drilling (if used): - 0.00 litres ) -
Volume of Water in Weil and Sandpack (before development): 22.31 litres assuming a sandpack porosity of 20%

Volume of Water to Remove for Develoy 111.55 litres i.e. 5 x well volume

Depth from TOC to Static Water 24 hours after Development: _ m

Note development should continue until the following conditions are met:
1) Well water is reasonably clear =

—_ - 2) Removal of at least five well volumes (inlcuding saturated filter annulus plus water loss during drilling; or evacuation of all available water from well

(unable to-fll bailer after ten minutes, wait for recharge) Purging after development requires the removal of at leastthree well volumes.

Temperature deg. C T - = 13.6 13.0 13.1 13.1
pH - 7/ . 6.9 6.9 6.8
Specific Conductivity pS - 10 12 11 12
IINo. of Litres Removed = 2 10 120 130 145
Time - 09:30 9:50 TS5 10:10

TOTAL VOLUME OF WATER REMOV 135 Litres

Comments: — -

‘Weather: overcast, cool, dry Airtemp C: 17 =

Type and Size of Well Developing Equip Disposable bailer —

Description of Surge Technique (if used): e

IIPhysical Description of Water: Dark brown, oily sheen, very strong organic (diesel?) smell
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Gas Monitoring Results =
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Freightliner Terminal - Gas Monitoring Results - 16 October 1998

BH No Gas Concentration (%) Groundwate | Cover
r
0, CO, CH,4 Depth (m) Type
E1 2 2.6 82 1.3 Flush
E2 20.2 0.2 0 1.12 Flush
E3 5 1.7 24 1.66 (BGL) Raised
(0.2m)

Atmospheric pressure; 1008; Temperature 15degrees C

Issue 1 Final
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