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Introduction

Spectrum Geo Services (SGS) has been commissioned by
Swansea Garage Storage to undertake a preliminary
contamination assessment at a site in Briton Ferry.

Current Site Use

The site is currently used for for vehicle garages.

Site History

The site has had no particular industrial uses upon it although
immediately to the south has an approximately 100 year history
associated with gas manufacturing. The majority of the
production / processing occurred in the south of the site. The site
was however in decline from the late 1930’s with production
ceasing in approximately the mid 1940’s. Whilst in decline the
areas to the south and east of the site have been redeveloped
with residential housing along Regent Street West and Victoria
Road.

Geology, Hydrogeology and
Hydrology

The ground conditions at the site are expected to comprise of
made ground over estuarine alluvium underlain by glacial drift.
The solid geology is expected to be of a sequence of
Carboniferous upper Coal Measures consisting of Lower
Pennant and Rhondda beds. The superficial deposits and Coal
Measures are classified by the Environment Agency as minor
aquifers. Shallow groundwater is anticipated to flow to the west.

Conceptual Model and
Pollutant Linkage Assessment

Based on the information available a preliminary conceptual site
model has been developed for the site. On the basis of this
model three potential pollutant linkages have been identified,
these are

¢ Human health of occupants

e Groundwater

Recommendations

Based on the above its recommended that an intrusive
investigation is undertaken to assess the significance of the
identified Potential Pollutant Linkages

2012/R1
March 2020

BRITON FERRY GARAGES — SITE INVESTIGATION

Paae 5




spectrum &%
geo services @@

1.0 INTRODUCTION

1.1  Introduction
Spectrum Geo Services (SGS) were requested by Swansea Garage Storage,
to undertake a Site Investigation, of a site at Briton Ferry, between Victoria
Street and Shelone Road.
This report provides a summary of the works undertaken and assesses the
results obtained.

1.2 Scope of Works
The objectives of this assessment are:
¢ Provide a Phase 1 Report;
¢ To undertake a ground investigation and to obtain soil samples at site;
e To install standpipes to allow water monitoring:
e To undertake chemical testing to develop an assessment of contamination

levels,

Others had previously undertaken a Phase 1 Desk Study and Coal Mining Risk
Assessment for the site, which are Appended.

1.3 Development Proposals
It is understood that the intention is to develop the site for the purposes of
Commercial Garages. Thus, for the purposes of this assessment a
Commercial end use is employed.

1.4 Limitations
Subsoils are inherently variable and by their very nature are hidden from view
such that no investigation can be exhaustive to the extent that all soil conditions
are revealed. Conditions may therefore be present beneath the site that was
not apparent from the data available for review.
Unless specifically noted to the contrary, it should be assumed that this report
has not been submitted to any regulatory authorities for approval.
Redevelopment sites in particular may have planning conditions attached in
respect of contaminated land assessment. Where we are made aware of such

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
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conditions in advance of scoping the works, we can tailor the report to the
regulatory authority requirements. Where we are not made aware of any such
requirements there can be no certainty that our investigation will meet any or
all of the regulatory authority requirements.

2012/R1
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2.0
21

2.2

23

2.3.1

EXISTING SITE INFORMATION

Site Location

The site is located at approximate national grid reference (NGR) SS 738 943
within Briton Ferry, South Wales. The site is bounded by Regent Street to the
south. Victoria Street to the East and Shelone Road to the west. The Site
Location Plan is given in Drawing SGS/2012/01

The site is triangular in shape. The site consists of an open area, with zones of
hardstanding and grass, and numerous existing garages.

Surrounding Land Use

The site is located in a mixed residential / commercial area. Land use
immediately surrounding the site is detailed below.

e South - Remediated Former Gas Works beyond Regent Street West,
e East - Victoria Street beyond which are residential properties,
e West — Shelone Road, beyond which are further residential properties.

Geology, Hydrogeology and Hydrology

Geology

The site geology is based on information obtained from the published 1:10,660
and 1:50,000 British Geological Survey (BGS) geological mapping sheets
(Swansea) Solid and on information from previous investigations.

Ground conditions at the site are anticipated estuarine alluvium underlain by
glacial drift. The solid geology is expected to be of a sequence of Carboniferous
Upper Coal Measures consisting of Lower Pennant and Rhondda beds. The
map indicates two unnamed coal seams one on the northern site boundary and
one 100m to the south of the site. Both conjecturally outcrop beneath the
superficial deposits and based on the dip direction of the Rhondda beds to the
north it is likely that the southern most coal seam will underlay the site. The site
is located approximately 100m to the east of the Giants Grave Fault which runs
in a north south orientation down throwing strata to the east and has a large
effect on the stratigraphy of the region.

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
March 2020 Paae 8
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Previous investigations close to the site published mapped geology and BGS
borehole data have indicated the Geological units and lithology thickness likely
to be present at the site, details of this are summarised in Table 2.3.1.

Table 2.3.1: Summary of Site Geology:

Geological Unit or Lithology

Thickness (available Information)

Made Ground: Recent deposits expected to comprise
of waste products from gas manufacture, clinker, coal
rich materials, coke and reworked drift deposits.

Variable thickness up to 2.0 to 3.0m bgl
expected possibly up to 4.50m within

former gas holders.

Recent Deposits: Marine or Estuarine Alluvium
consisting of clay and peat, then sand with gravel and
sandstone fragments in a stiff brown silty sandy clay
matrix.

Thickness varies from 1.0-10m.

Solid Geology: Carboniferous, Upper Coal Measures
(Pennant), overlying Cefn Bryn Shales. Comprise of
sandstone horizons separated by shale, siltstone, seat
earth and coal.

Thickness not known. The site is located
on a north-south trending fault. The
downthrown side of the fault is to the
east. The regional dip (30 to 40°) on
both sides of the fault is northwards.

2.3.2 Hydrogeology

The Hydrogeology of the site is presented below in Table 2.3.2 and is based on
the EAW Groundwater Vulnerability Map sheet 35, West Glamorgan together
with an assessment of available geological information.

Table 2.3.2: Summary of Site Hydrogeology

Aquifer
Classification

Geological Unit

Aquifer Characteristics

Source
Protection
Zone

Groundwater
Abstractions

Made Ground Not classified

flow directions

Highly variable permeability No
and porosity. Perched water
may be present with variable

None recorded
within 1km of
site

Glacial Drift and Minor Aquifer

Variable permeability and No

None Recorded

Lower Pennant

Fractured or potentially

Estuarine Alluvium porosity. Perched water may within 1km of
be present with variable flow site
directions

Carboniferous, Minor Aquifer Variable permeability. No None Recorded

within 1km of

Beds Cont fractured rock with low Cont site
primary permeability. May
contain a multi-layered
2012/R1
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aquifer system with separate
water bodies in each
sandstone horizon.

Shallow groundwater is likely to be present in the made ground (1.5 to 2.0 m
bgl). The shallow groundwater appears to flow west. Groundwater is also
anticipated to be present in the Glacial Deposits. Waters with this unit also
appear to flow west. There is however uncertainty with respect to the continuity
between the two water bodies. The shallow groundwater appearing to be
perched above the waters in the superficial deposits.

Groundwater flow direction in the Coal Measures is uncertain; there is likely to
be a generally south westerly hydraulic gradient towards the sea, however
fractures will have an impact on flow direction and rates.

Based on the EAW Groundwater Vulnerability map sheet 35 and the
Envirocheck report, soils are described as being of a high leaching potential (U)
over the site.

2.3.3 Hydrology
The hydrology of the study area and surrounding environs is presented in Table
3 and is based primarily on Ordnance Survey Maps and visual observations on
information held by the EAW.
Table 2.3.3: Summary of Site Hydrology
Feature | Distance Flow Classification Abstractions | Discharge
From Site
Surface | N/A Likely to infiltrate N/A N/A N/A
Runoff directly to ground.
Jersey 250m west | Not Known GQA Grade D | No Licensed | N/A
Canal from the (Fair) * abstractions
site. within 1km of
the site.
Neath 400m m North east to south Not Known No Licensed | N/A
River west from west to Baglan / abstractions
the site. Swansea bay. within 1km of
the site.

Notes: Based on information obtained from the Environment Agency Wales *GQA — General Quality
Assessment scheme based on EA biological and chemical grading scheme. Watercourses are
graded from A to F (A bring very good and F being bad).

2012/R1
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The Jersey canal is located approximately 250m west of the site, it is uncertain
whether the canals are tidally influenced; or in hydraulic continuity with the River
Neath. The River Neath at its nearest point is approximately 400m west of the
site, at this point the river remains tidally influenced.

2.4 Site History

The history of the site and the surrounding area has been based on historic
Ordnance Survey Plans, information contained in the Envirocheck report, Gas
Works Celtic 2002 Report and EML 1997 Report. The historic land use of the
site and adjacent area is summarised in Table 2.4.

Table 2.4: Summary of Site History

Date

Information
Source

Site Land Use of
Significance

Adjacent Land Use of Significance

1875

EML Report
1997.

Agricultural.

Farmland. Small gas works to the
south. Structure details are not given.

1882

0S 1:2500

As previous

Residential dwellings to the southeast
and southwest from Regent street.
Site intersected by track orientated
north east to south west Open fields
to the south and west of site.
Established railway track is located in
the east. Iron Foundry located to the
south east. Gas works. Two
unidentified tank structures (later
identified as gas holders) present to
south of the site. Small buildings in
south east corner.

1884

0S 1:0560

As previous

As previous

1899

0S 1:2500

As previous

Gas works facility extends north with
additional buildings shown on site.
Two gas holders are no longer
shown. Large Gas Holder tank
situated in centre of site. Possible
retort house developed in the
southeast corner of the site.
Residential houses developed
southeast on regent street west.
School built to the south west.
Undeveloped open space to the north
and west of site.

2012/R1
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Railway infrastructure developed to
the east of the site, known as the
Rhondda & Swansea Bay Railway.

1900

0S 1:2500

As previous

The gas works site is extended to the
east and north with utility building
consisting of stables, cart shed,
foreman’s house and depot. Briton
ferry dock to the south. Jersey canal
and River Neath to the west.

1910

OS 6” Sheet
24NE from
Celtic 2002,
Report

As previous

A larger Gas holder with a small
building to the southeast has been
constructed in the northeast of the
site. Buildings have been removed
from the south west corner. Land in
the northeast corner of the site is part
of the gas works. Buildings forming
gasworks continue all along Victoria
Street and Regent Street. An iron
foundry is indicated to the south of
the gasworks.

1918

0S 1:2500

As previous

Residential housing developed to the
north of the site along east side of
Victoria Street. To the north west
residential housing along Shalone
Road developed. Sunday school
located north east.

Tank structure removed. Gas works
buildings have been developed along
the southern and eastern boundary of
the site. A square structure is shown
in the west of the site, near to the
area occupied by No’s 14 and 16
Regent Street West. We believe this
to be the purifiers.

1921

0S 1:0560

As previous

Gas works. Two circular tank
structures present. Small buildings
developed in south and east of the
site.

1936

Borough of
Neath Briton
Ferry
Gasworks
Undertaking

Not shown

Indicates the Briton Ferry Gas Works
layout consisting of two gas holders
tanks, purifiers, retort house, depot
and coal shed present on site. The
purifiers are located on land occupied
by Nos 14, 16 and 18 Regent Street

2012/R1
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Scale 41.66
feet to an
inch.

West. Land to the west of the purifiers
now occupied by No 12 is shown as
an open yard.

1938

0OS 1:0560

No change

Purifiers and stores have been
removed from south west corner of
the site which is now undeveloped.
Concrete cul-de-sac entrance
developed from Regent Street West
into the site

1941

0S 1:2500

As previous

Small structures present to the north.
Housing developed to north along
Victoria Street. Foundry to the south
east is now engineering workshops.
Residential properties develop north
and south along Shelone Road.
Allotment gardens are shown
approximately 130m to the east of the
site.

Gas work structures remains are
confined to the northern part of north
and east of the site, consisting of two
gas holder tanks, meter house and
some unidentified structures.
Residential housing with gardens now
occupies the south west portion of the
site around the cul-de-sac of Regent
Street West.

1951

0S 1:1250

As previous

Industrial estate has been developed
to the south east of site. Park Street
to north east re-named as Jersey
Terrace. Small structures increase to
the north of the site. Gas works.
Gasholders referred to on site.

1964

0S 1:1250

As previous

Shelone Road residential housing
extended north. No’s 30-40 no longer
shown on Regent Street West.

1970

0S 1:1250

Numerous small
structures developed.

South boundary two blocks of flats
replace terrace houses No 30-40.
Houses developed along eastern
boundary, now No’s 14-28a Victoria
Street. Play ground built south of
Jersey Terrace. Residential housing
with gardens built on west boundary
extending Victoria Street to south.

2012/R1
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Unidentified structure located
northwest of large Gasholder.

1971 OS 1:2500 As previous Gasholder station noted to south on
map.

1980 OS 1:10000 | As previous No significant change

1999 OS 1:10000 | As previous All gas works structure have been

removed and small structures
replaced by open space. Residential
housing still remains along Regent
Street and Victoria Street.

Notes: * Dates relate to Ordnance Survey mapping and document publishing dates. OS — Ordnance

Survey.

2441

Gas Journal, September 25, 1917: Gives a brief account of the nearby Briton
Ferry gas works site in 1897. It details production rates, supply costs,
prepayment plans and that by 1917 practically every house had a supply of gas.
The gas works site was scheduled to have a railway siding constructed into the
site to transport coal in on, however at the time of writing it was still economical
to bring coal into the retort by horse and cart. The passage describes the site
as having four beds of six retort, with shallow generators, it also mentioned that
the exhausters though not coupled are driven by a gas engine of shafting, which
is also used to drive the rotary scrubber and all the pumps.

Summary of Site History

Based on the information available it appears that the site has been agricultural
fields until around 1970, thence garages. The operations at the gas works site
commenced pre 1875. Operations appeared to be in decline from the 1930’s.
By 1941 the southern portion of the site had been sold and had been developed
for residential housing. Decline of operations appears to have continued, and
in 1976 the eastern portion of the site was also sold on for residential
development.

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
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2.5

2.51

POTENTIAL CONTAMINATIVE LAND USE

Historic Potential Contaminative Site Use

The site was close to a gas work manufacturing process for over 100 years with
prolonged industry on site between 1920’s to the late 1970’s. In the most part
the production (retort/purifiers) appears to have been concentrated to the more
southern region away from the site now occupied by Regent Street West. This
area ceased being used for gas manufacture in the 1930’s following sale of part
of the area. The more northern proportion appears to have subsequently been
utilised for gas storage and distribution.

Coal Gas manufacturing sites like Briton Ferry produced gas through a process
of coal carbonisation which involving heating coal within retorts under oxygen
deficient atmosphere; yielding a mixture of solid, liquid and gaseous products
and leaving coke as the principal residue. On completion of the heating process
the subsequent material were separated which in turn produced gas, liquor, tar
and various other by products. Table 2.5.1 summarises the historical structures,
uses and processes which have been identified as being present on, or near to
the site, and details the associated potential contaminants.

Table 2.5.1: Summary of Historical Contaminative Site Uses

Process/ Structure Location Process Description Potential Contaminants of
Concern

Gas No longer Storage of gas. Water Coal tar, sulphide compounds,

Holders present adjacent | was to form a gas tight cyanides and BTEX
to the site. seal. Prolonged contact | compounds. Backfill waste
Historical maps | with the gas may have could have contained
indicate the resulted in numerous contaminants.
presence of two | contamination with Typically waste consists of
holders located | various compounds. demolition material generated
within the Wales | Gasholders were often during decommissioning of site
and West demolished and backfill | structures. If structures were in
Utilities Limited with waste product from | filled during operation of the
site boundary. the operation. site, the waste generated by
Another two coal gas production (spent
Gas holder are lime and oxides, tars and
shown on liquors, ash and clinker) may
southern have been used as fill
boundary of the materials.
site (1882 map).

2012/R1
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Above Ground Tank

Located to the
south of the site

Often used for storage
of ails, tars and liquors.

Unknown

Governor / Meter/
Pump House

South of the site

Used for metering and

control of gas pressures.

Contained valve and
control for gasholders.

Lubricants and asbestos
lagging of pipes.

Purifiers Was situated to | To remove impurities The primary contaminants may
the south-west like hydrogen sulphide, include up to 60% free sulphur,
of the site but is | carbon dioxide and sulphate, sulphide and up to
no longer hydrogen cyanide from 5% cyanides and thiocyanate.
present. Plans the gas, it was passed Complex cyanides can be
indicate that it is | through slaked lime or created under strong alkaline
replaced by ferric oxide. Waste bi- conditions or during
residential products were produced | combustion of complex
housing. in the form of foul lime cyanides. Hydrogen cyanide

or spent oxide. The can also be produced from
material was often free cyanide.

reused on site to fill

voids around the gas

holder or simply

discarded to the edges

of the site boundary.

Retort Has been Coal was heated to high | Compounds like clinker, coal,
replaced by temperatures in coal tar, phenols, ammonia,
residential ovens with reduced sulphate, sulphide, hydrogen

Cont housing oxygen. The gas stream | sulphide, hydrogen cyanide

exiting contained impure
coal gas, ammonical
liquor and tar. The
fusion of ash created
clinker by products.

and acids could be associated
by products.

2.5.2 Historic Potential Contaminative off site Uses

The only other potential contaminative site use to have occurred in the area is
the operation of a former iron foundry. This is however located over 100m from

the site.

253

Recent Contaminative Site Uses

The central portion of the site is currently occupied by garage structures; these
may result in small releases of oils, greases and antifreezes. Additionally

2012/R1
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asbestos materials may have been released to environment from cladding.
Adjacent to the area the site comprises of residential housing Shelone Road
and Victoria Street, this area of the site is not thought to have had any recent
contaminative site usage.

2.5.4 Statutory Authorities and Information Sources

Information from the Coal Authority shows that the site is unlikely to be affected
by past or present underground workings. At present no feasibility, licences and
planning consents have been passed for future works, though workable coal
exists in the locality of the site. The Coal Authority Report is appended.

Table 2.5.4: Other Site-Specific Information

Information Source

Information Summary

Envirocheck Report

Discharge consents

There are no discharge consents within 250m of the site. There are a
total of 29 discharge consents within 1km of the site discharging to the
River Neath, estuarial waters of the River Neath and to land.

Waste Management

Giants Grave landfill is located approximately 850m north west of the
site, when operational accepted household and industrial wastes equal
or greater than 75,000 tonnes per year. There are five Licensed Waste
Management Facilities within 1km of the site. Five waste
transfer/treatment site’s are within 1km of the site.

Substantiated Pollution Incidents
There are 8 substantiated incidents on the pollution register, 2 are within
500m of the site these involve lubricating oils and waste metals.

Pollution Incidents to controlled water
There are 13 recorded pollution incidents to controlled waters within
1km of the site. None are related to the site. Four were recorded within
500m of the site. These are:
* Unknown pollutant via leakage from Villiers Street Briton Ferry,
category 3 Minor Incident.
» Foam/Soap suds from Briton ferry category 2 - Significant Incident
 Crude sewerage entered the canal by direct discharge, category 2 —
Significant Incident.

* Neath Cargo Terminal, adjacent to Giant Grave pollutant unknown,
Category 3 — Minor Incident.

Flooding
A Tidal Indicative Floodplain is 250m south west of the site.

Air Pollution
There are three Air Pollution Controls within 1km of the site.

2012/R1
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Sensitive Land Uses
Five within 1km of the site have been designated Sites of Special
Scientific Interest (SSSI) on a geological merit.

Compressible Ground Subsidence Hazards
Risk rating high. Source British Geological Survey

Coal Authority Report The report states that the site is not within a zone of likely physical

influence on the surface from past underground coal workings. The site
is not within a zone of likely physical influence on the surface from any
present underground coal workings. There are no mine entries within, or
within 20m of the site. The records do not disclose any damage or claim
having been given, made or pursued in respect of the property since
January 1984.

Glamorgan Gwent GGAT confirm there are no known archaeological sites or finds in the
Archaeological Trust area of the site.

(GGAT). Celtic, 2002.

NPTCBC Planning Hold no records for the site before the local Government re-organisation
Department in 1974.

Countryside Council for Sites of Special Scientific Interest (SSSI). The nearest site is 2km west
Wales. Celtic, 2002. at Crumlin Burrows.
2.6 RESULTS OF PREVIOUS INVESTIGATIONS

A number of previous investigations and assessments have been produced
within or in close proximity to the study area:

In 1997 Neath Port Talbot County Borough Council (NPTCBC) were contacted
by a resident who expressed concern over a ‘Blue’ material associated with soil
in the garden of the property and the lack of plant growth in that area. Following
initial contact and the action was taken by NPTCBC and works completed as
summarised.

Following the complaint the Environmental Health Section of NPTCBC
recovered an initial soil sample from the garden of 12 Regent Street West,
Briton Ferry on 16.06.97. The sample revealed excessively high concentration
of Total cyanide (CN) 62,000mg/kg and Free CN 2,000 mg/kg.

On discovery of the elevated cyanide concentrations NPTCBC issued a door
step questionnaire to 24 properties in the locality requesting information on
visual evidence of contamination.

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
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Following completion of the door step survey six of the properties had soils
samples removed from the gardens and analysed for total and free cyanide.
Two samples were recovered from each property. The exact locations from
where the samples were retrieved and the reasons why the properties were
chosen is not known. The properties sampled included the following:

28 Shelone Road
10 Regents Street
14 Regents Street
24 Regents Street
20 Victoria Street

The identity of the sixth property identified as G.S is unknown.

The 12 No. soil samples revealed levels of detection for total and free Cyanide
(CN) below the guidance concentrations being used at the time (ICRCL trigger
levels, for gardens and allotments).

Although none of the samples recorded concentration exceeding the guidance
values used, it should be noted that the samples were in the majority retrieved
from flower beds. The results are therefore unlikely to be representative of site
wide conditions.

NPTCBC were in consultation with British Gas PLC Property Division regarding
ownership of part of the land associated with the former Briton Ferry Gasworks
site. Subsequent representation by British Gas stated housing land (Regent
Street and Victoria Street) was appropriated to Council Borough of Neath via
the Minister of Health on the 24.04.36, following an application by Neath Council
under S.65 of the Housing Act 1925. The council then re-developed the site for
housing (including Regent Street and Victoria Street).The lease of the site was
assigned by The Wales Gas Board to the Council in 1967, although the Council
had full control and management of the site since 1936.

Earlswood Material Laboratory, 1997 (12 Regent Street West, Briton Ferry. Investigation of
Ground Contamination):

In 1997 following the initial sample from No 12 Regent Street EML (now Jacobs)
were commissioned by NPTCBC to undertake an investigation of the ground
beneath No 12 Regent Street West. The purpose of the investigation was to
assess the nature and extent of ground contamination.

The fieldwork took place on the 11-12" August 1997, nine boreholes were
completed at No. 12 Regent Street to depths between 0.5m-3.0m bgl.
Groundwater was encountered at depths between 1.1m and 1.30m below
ground level (bgl). During the investigation olfactory evidence of contamination
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was noted frequently in the made ground. Additionally at one location oily
odours were noted in the Peat stratum identified below the Made Ground.

Chemical analysis revealed the Topsoil and Made Ground across the site to be
heavily contaminated with cyanides, arsenic, PAH'’s, phenols and sulphates.
Lower levels of other heavy metals, sulphur and mineral oils were also
recorded.

The report recommended that additional investigations should be undertaken
on the adjoining properties (Nos. 10 and 14 Regent Street West) to determine
whether contamination extends beyond No 12. The report details removal of all
2.5m of Made Ground from the site would be ideal though in reality impractical.
The suggested remedial works involve the use of a barrier layer between the
ground surface and the contaminated soil. The report suggests that a 750mm
thick barrier would be sufficient, comprising:

150mm topsoil

300mm clean subsoil.

Geotextile filter membrane

300mm clean single size gravel, and
geotextile filter membrane

The report provides an alternative method to reduce the size of excavation by
using a 150mm reinforced slab over 150mm thick hardcore bed, which would
provide suitable cover; this was subsequently employed at No. 12 Regent
Street following the investigation.

Celtic Technologies Limited, (Victoria Street, Briton Ferry, Neath Port Talbot County Borough
Council). Factual Environmental Assessment Site Investigation Report. R428B/02/1744. 2002
(Final).

Celtic Technologies Limited was commissioned by Lattice Property Holdings
LTD (LPH) on behalf of Transco to produce an Environmental Assessment Site
Investigation Report on land at Victoria Street, Briton Ferry. This report is
presented in Appendix C.

The objective was to quantify the nature and extent of solid, liquid or gaseous
phase contamination at the Victoria Street site in Briton Ferry. The investigation
did not investigate the land outside the current Wales and West Utilities Limited
boundary. The report detailed that the primary site use between the 1890’s to
the 1970’s was for gas storage. The report states that land to the south of the
site (within the NPTCBC site boundary) was involved in gas manufacture from
approximately 1870 to the 1940’s. Areas to the south and east were formerly
part of the earlier gas works but their use is stated as unknown in the Celtic
2002, report. .

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
March 2020 Paae 20



spectrum &%
geo services @@

Site works were carried out on site between 26" June and 6™ July 2002. The
investigation comprised nine cable percussive boreholes to depths between
3.10m and 10.70m bgl. Nineteen trial pits and two hand dug pits were
excavated to depths between 1.00m and 3.00m bgl. The trial pits and hand dug
pits were excavated to provide representative solid and liquid samples, locate
below ground structures, locate waste material and assess the made ground
and site geology. All of the boreholes were installed with groundwater
monitoring wells.

Three of the boreholes were installed in the two former Gas Holders on site.
Two of the boreholes were installed with twin monitoring wells to discreetly
monitor water in the made ground and the superficial deposits.

The results of the investigation indicated the site was underlain by made ground
which extended to a maximum depth of 4.3m bgl. This was encountered inside
a gas holder. Outside of the holders made ground extended to a maximum
depth of 2.75m bgl. Beneath the made ground alluvial deposits were proved.
These extended to a maximum of 4.7m bgl. Beneath these deposits Glacial
Deposits were encountered. These were proven to depth of 10.7m bgl.

Groundwater was encountered within the Made Ground at its interface with the
Alluvial deposits. Groundwater was also encountered within the Glacial
Deposits. The CELTIC report states that the waters in the Glacial Deposits are
confined by the overlying Alluvial clays. Review of the results of the monitoring
indicates that there is however uncertainty with respect to this statement and
the partial continuity between the two water bodies may occur at the site.

Forty-five representative soil samples were retrieved during the investigation.
The samples were analysed for a range of toxic and phototoxic metals,
inorganics, aromatics, PAH and TPH. Elevated Levels of the following
determinants were encountered as shown below. Details of the exploratory
excavation locations are given in the Celtic Report.

Maximum Concentrations Reported In CELTIC Technologies Ltd Report

Determinant Maximum Concentration

arsenic 920mg/kg (BH1)

Lead 10,700mg/kg (BH1)

Mercury 4.3mg/kg (TP7)

Selenium 17mg/kg (BH1)

Copper 5,240mg/kg (BH1)

Zinc 46,000 (HP1)

TPH 8,400mg/kg (TP2/3)

Total PAH 1,189mg/kg (BH1)
2012/R1

March 2020

BRITON FERRY GARAGES — SITE INVESTIGATION

Paae 21




spectrum &%
geo services @@

Free cyanide

38mg/kg (TP16)

Complex cyanide

287mg/kg (HP1)

Elemental sulphur

6,300mg/kg (BH9)

Water soluble sulphate

6,955mg/kg (BH9)

The spatial distribution of these maximum concentrations is varied across the
site. However there does seem to be a connection between the former
gasworks structures and elevated levels of analysed determinants, though the
relationship and distribution is not clear.

BH1 which is located on the southern boundary of the Wales and West Utilities
Limited land recorded the maximum concentrations of determinants. These
included PAH’s, benzene, arsenic, lead, selenium, copper.

TPH was recorded at its maximum concentration in TP2 and TP3 which were
excavated adjacent to BH1. This area of the site is situated north of the former
retort houses (1877-1938) associated with the former Briton Ferry gas works.

Four of the soil samples tested for leachability (using NRA method) for a range
of determinants. The following determinants were above levels of detection pH
7.9mg/l (TP14), total organic carbon 4.1mg/l (TP9), conductivity uS/cm (BH1),
total sulphate 155mg/I (TP2/3), ammonium 3mg/l (BH1) and iron 1.1mg/l (BH3).
There seems to be a relatively low leaching potential for most contaminants
across the site.

Two rounds of water monitoring were completed at the site. Maximum
concentrations are as follows:- total organic carbon 1,301mg/I (BH5 shallow),
conductivity uS/cm 14,950mg/kg (BH3) , TPH 0.13mg/l (BH5 shallow),
thiocyanate 2.3mg/l, total sulphate as SO4 670mg/l (BH9), total ammonium
37.9mg/l (BH9), Arsenic 0.17mg/l (BH8), cadmium 0.05mg/l (BH8), lead 4.9mg/I
(BH8) selenium 0.02mg/l (BH8), copper 5.6mg/l (BH8), nickel 0.66mg/l (BH8),
zinc 11.7mg/l (BH8). Apart from BH9 and BH3 the elevated concentrations
indicated above were recorded in samples taken from the perched water.

The report provides factual information on the ground investigation undertaken
at the site in Briton Ferry. It states the primary site use was gas storage and
later gas distribution. The investigation describes areas to the south and east
of the Celtic site boundary which is now replaced with residential housing with
gardens which were once part of the former Gas Works, but the extent and
nature of contamination were outside the scope of investigation. The CELTIC
report also indicated that potential contaminated soil and ground water could
affect the properties of Regent Street West and Victoria Road, which had been
developed onto the footprint of the former gas work site.

2012/R1
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3.0

4.0

SITE VISIT

In order for the author to be familiar with the site, a site visit was completed on
9 March, 2020.

The walk over confirmed that the site comprises of a relatively flat triangular
area of land, with numerous garage blocks surrounded by grassed and
hardstanding areas.

PRELIMINARY CONCEPTUAL MODEL AND ASSESSMENT OF
POTENTIAL POLLUTANT LINKAGES

Based on the information collated Spectrum Geo Services has developed the
following site conceptual understanding of the study area.

The site is approximately triangular in shape and occupies.
Source Characterisation

Based on the historical review of the land use the site, the former Briton Ferry
Gas works was identified as the most significant potential source of
contamination. The Gas Works site evolved over a period of time changing in
area, shape and usage.

The Celtic 2002 site investigation identified Made Ground to comprise of mainly
reworked natural material, building rubble, clinker and waste product
associated with gas manufacture in varying quantities. Evidence of tar staining,
oils and odours was noted during some excavations.

The results of chemical analysis of soils from the Wales and West Utilities
Limited site have identified elevated concentrations of compounds of concern
in the Made Ground (metals, inorganic’s and organics). Elevated
concentrations were also found in natural stratum underlying the Made Ground
in BH9 and BH1. In the absence of site specific information it is anticipated that
the conditions encountered beneath the Wales and West Utilities Limited site
will be typical of the conditions of the soils outside the site boundary (but within
the former gas works site boundary). This assumption appears supported by
the results of testing of soils from No 12 Regent Street West.

Groundwater analysis revealed elevated concentration of contaminants
predominantly in the perched water body on site. VOC’s, production of CO2 and
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reduced concentrations of Oz were noted in soil atmospheres within some of
the boreholes (BH8, 6 and 5) on site. Given the site investigations it is apparent
that shallow soils and groundwater now present the main source of
contamination on site.

Previous investigation by NPTCBC and Celtic Technologies has highlighted
contamination of the near surface soils and the groundwater. However the
extent and distribution of contaminants across the total area of the gas works
site is still not fully understood.

A key set of unknowns highlighted by these investigations is the extent,
concentrations and distribution of contamination below the properties of Victoria
Street to the east and Shelone Road to the west.

Pathway Characterisation

Pathways refer to the means by which a contaminant may be exposed to
susceptible receptors. This can include direct contact (such as ingestion or
inhalation) or pathways where the contaminant has to physically move from its
point of origin (groundwater migration, gas portioning).

Direct contact with the exception of site workers will be minimal. It is envisaged
that site workers would be aware of the risks associated.

The groundwater was encountered between 0.90m - 1.00m bgl. Water bodies
appear to flow west towards the River Neath 400 m west.

During the Gasworks investigation there was variation in the rest water levels
between groundwater in the made ground and the water in superficial deposits.
This may indicate partial hydraulic continuity between the two water bodies. The
shallow groundwater appears to be perched above the waters of the superficial
deposits, with the Alluvial Deposits between the two bodies acting as an
aquitard to the downwards migration of contamination. As outlined above the
aquitard is however only partial. Absent waters from the made ground have the
potential to migrate downwards into the waters in the Glacial Deposits identified
previously. The chemistry of the waters appears to confirm this partial
continuity, with impact to water in Glacial Deposits being recorded in Celtic BH1
and BH9.

Groundwater is also anticipated in the Lower Pennant Measures, these waters
are anticipated to flow south to the sea. The sands and gravels are a highly
permeable unit. With the unit horizontal rather that vertical groundwater
movement is likely to occur. This is likely to restrict movement of contaminates
from the Glacial Deposits into the Pennant Measures
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Based on our present understanding of the site and information collated in the
desk study,- it is plausible that the following pathways could be present on site:

Direct Contact (including inhalation)
Surface water movement

Chemical attack

Groundwater movement, and

Vapour migration within unsaturated zone

Receptors Characterisation

‘Receptor’ is the term used in risk assessments for people or environment which
may be exposed to impacted media or at or near an evaluated site.

It is anticipated that workers employed to undertake works at site would be
made aware of the potential risk by the site owners. Workers within this area
are unlikely to represent a sensitive receptor.

Groundwater has been identified within the made ground and (during previous
Gls) the glacial deposits. These waters appear to flow west towards the River
Neath 400m away.

Based on the information collated the likely receptors associated with the site
are:

¢ Human Receptors — Site users
e Surface waters in the River Neath, and
e Groundwater in Glacial Deposits

Based on this conceptual understanding a preliminary assessment of the
pollutant linkages has been made. This is presented in Table 4 overleaf.
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Table 4 Source Pathway Receptor Risk Assessment

Potential Receptor | Potential Potential Comments Impact Risk
Source Pathway Event Ranking
Human Health Contaminants Direct contact The risk of contact with contaminates remains low. It is Moderate Low -
associated with | Ingestion & assumed that ground workers will have the appropriate training medium
use as garages | Inhalation of and PPE to work on the site. Therefore the risk to site workers
dust in these is low. No growing of crops is to be allowed thus the
risk is low.
Groundwater Contaminants Shallow Groundwater in which a range of compounds of concern have Moderate Low
In Glacial Deposits associated with | groundwater been previously detected within the Made ground beneath the
adjacent former | migration Wales and West Ultilities Limited site. This groundwater appears

Gas Works

to be in a degree of continuity with the waters in the Glacial
Deposits. The results indicate that although an aquitard is
present beneath the two units. There is partial continuity
between the two waters (as evidence by chemistry of Celtic BH9
and BH1) and that vertical gradient for migration of compounds
from the Made ground to Glacial Deposits is present. Glacials
appear to be absent at the study site.

2012/R1
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Potential Receptor | Potential Potential Comments Impact Risk
Source Pathway Event Ranking
Surface Waters Groundwater in | Horizontal Shallow ground water within the made ground and glacial Moderate Low
marine and migration of deposits could be in continuity with the surface waters of River
estuarine groundwater Neath. The river is however located 400 m from the site.
deposits
Given the distance between the site and the River Neath the
influence on surface waters is anticipated to be negligible.
Ground Waters Groundwater in | Horizontal Considering the anticipated depth to the coal measures. Itis Moderate Low
the Coal migration of considered that groundwater in the Coal Measures is unlikely to
Measures groundwater be in continuity with waters within the River Neath.

Notes: Definitions of terminology used for Qualitative Risk Assessment are Appended.
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41 Summary of Potential Pollutant Linkages
The assessment of the site has indicated that a range of potential pollutant
linkages are associated with the soil and groundwater contamination potentially
present beneath the site. Most are considered to be low risk. The linkages
present indicate that the following receptors may be at risk.

e Groundworkers and users of the garages.

5.0 SITE INVESTIGATION OPERATIONS

5.1 Site Works
Site works comprised 12 Window Sample holes, which was undertaken on 09
and 10 March 2020. Conditions during the fieldwork were mostly wet. The
positions are shown on Drawing SGS/2012/02.
The positions of the holes were determined to provide a reasonable spread of
data.
The work was undertaken in accordance with BS5930.
Samples were recovered of strata encountered, to allow chemical laboratory
testing.
On completion each position was backfilled with arisings, or a 50mm
groundwater monitoring pipe was installed.
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6.0 LABORATORY TESTING

6.1 Introduction

On completion of site operations, selected soil samples were scheduled for
laboratory testing. The following laboratory testing was undertaken and is
Appended.
- Soil Chemical Analysis Suite, comprising

- Arsenic,

- Asbestos Screen,

- Chromium,

- Copper,

- Lead,

- Mercury,

- Nickel,

- Cyanide,

- Speciated PAH 16MS

- Soil Organic Matter,

- Total Petroleum Hydrocarbon CWG

- Phenols Total HPLC,

- pH, Water Soluble Sulphate
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- Groundwater Chemical Analysis Suite, comprising (dissolved);
- Arsenic,
- Chromium,
- Copper,
- Lead,
- Mercury,
- Nickel,
- Cyanide,
- Speciated PAH 16MS
- Dissolved Organic Content,
- Total Petroleum Hydrocarbon CWG
- Phenols Total HPLC,

- pH, Sulphate
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7.0 SITE CONDITIONS ENCOUNTERED

71 Ground Conditions

12 Window Sample Holes were constructed, which noted a generalised
succession as indicated in Table 7.1.

Stratum Depth to base (m) Remarks

MADE GROUND 1.40-2.20 Various granular and
cohesive lithologies
with slag, ash,
ceramics, plastic etc

Soft CLAY 1.70 —3.50 Probable fluvial
deposits

Fibrous PEAT 2.00 - 3.50 Relatively thin
deposits

Probable  weathered | (3.00) — (4.00) Resulted in refusal at

SANDSTONE all positions bar WS12
and 12A

Table 7.1. Generalised Strata

7.2 Groundwater Conditions

During the field operations, water was encountered at between 0.9 and 1.0m
depth, in all bar WS01 - although the methods employed will mask accurate water
strike data.

Ongoing water monitoring was undertaken at the site, the results are appended.
It was noted that a piezometric surface existed at approximately 1 to 1.50m
depth.

It should be noted that groundwater levels vary due to changes in climatic and
other conditions, and may therefore vary from those recorded during these
operations.
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8.0 CHEMICAL CONTAMINATION ANALYSIS
Chemical contamination testing has been undertaken on soil and groundwater
recovered from the site.
The measured concentrations have been compared against the given guidelines
where applicable. Where maximum values measured exceed the guidelines
then the Values of the contaminants tested are compared to the relevant
available threshold values (Soil Guideline Values - SGVs, LQM Generic
Assessment Criteria, Water Guideline Values EQS etc.)
Soil Organic Matter contents were elevated and a value of 6% has been
employed in the soil assessment.
The following Tables 8.1 and 8.3 present the results of the soil and water
analyses.
Sample ID o w5 § [WSO1 | WS03 | WS04 | WS08 | WS10 | WS12A
Depth to Top = £ © | 140 | 050 | 200 | 1.00 | 0.10 0.50
> 59 Commercial
Depth to Bottom O | 150 | 070 | 240 | 1.20 | 0.30 0.80 GAC
% Stones >10mm % wiw 0.1 193 | 37 | <041 | 44 25 <0.1
pH pH 0.01 757 | 719 | 596 | 765 | 7.26 8.06
Sulphate (acid soluble) mglkg 200 610 | 860 | 1400 | 910 | 670 800
Cyanide (total) mg/kg 1 <1 <1 <1 8 12 10 34
Phenols - Total by HPLC mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 686
Organic matter % wiw 0.1 33.2 60.6 42.4 64.1 54.6 22
Arsenic mg/kg 1 10 32 22 54 45 23 640
Copper mg/kg 1 67 229 25 222 232 212 109000
Chromium mg/kg 1 15 16 20 27 22 16 330
Lead mg/kg 1 93 906 34 246 488 257 6490
Mercury mg/kg 0.17 <0.17 0.18 <0.17 | <0.17 | <0.17 <0.17 414
Nickel mg/kg 1 31 53 25 35 57 36 1800
Asbestos in Soil (inc.
matrix)
Asbestos in soil NAD NAD NAD NAD NAD Chrysotile
Asbestos Matrix Loose
(microscope) - - - - - Fibres
Asbestos ACM - Suitable
for Water Absorption Test? N/A N/A N/A N/A N/A N/A
PAH-16MS
Acenaphthene mg/kg 0.01 0.02 <0.10 | <0.01 | <0.01 0.07 0.12 190000
Acenaphthylene mg/kg 0.01 0.02 0.36 <0.01 | <0.01 0.27 0.34
Anthracene mg/kg 0.02 0.07 3.21 <0.02 | <0.02 0.43 0.53 536000
Benzo(a)anthracene mg/kg 0.04 0.44 15.4 <0.04 0.06 2.94 4.02 131
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Benzo(a)pyrene mg/kg 0.04 0.61 11.8 <0.04 | <0.04 3.3 3.97 14.3
Benzo(b)fluoranthene mg/kg 0.05 0.67 15.8 <0.05 | 0.06 4.29 5.25 142
Benzo(ghi)perylene mg/kg 0.05 0.48 4.75 <0.05 | <0.05 1.38 2.02 1440
Benzo(k)fluoranthene mg/kg 0.07 0.2 6.41 <0.07 | <0.07 1.32 1.55 1430
Chrysene mg/kg 0.06 0.54 17.3 <0.06 0.09 3.36 4.05 14000
Dibenzo(ah)anthracene mg/kg 0.04 0.08 1.14 <0.04 | <0.04 0.3 0.42 14.3
Fluoranthene mg/kg 0.08 0.48 29.8 <0.08 0.12 5.8 7.03 72300
Fluorene mg/kg 0.01 <0.01 0.22 <0.01 | <0.01 0.1 0.16 66800
Indeno(123-cd)pyrene mg/kg 0.03 0.56 712 <0.03 0.04 1.94 2.82 142
Naphthalene mg/kg 0.03 0.05 0.49 <0.03 [ <0.03 0.16 0.23 8180
Phenanthrene mg/kg 0.03 0.25 5.97 0.09 0.08 2.22 2.02
Pyrene mg/kg 0.07 0.45 25.1 <0.07 | <0.07 | 4.78 6.17 54200
Total PAH-16MS mg/kg 0.01 4.92 145 0.09 0.45 32.7 40.7 944793.6
TPH CWG
Ali >C5-C6 mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01 <1
Ali >C6-C8 mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01 <1
Ali >C8-C10 mg/kg 1 <1 4 <1 <1 4 4 167000
Ali >C10-C12 mg/kg 1 <1 4 <1 <1 2 4 171000
Ali >C12-C16 mg/kg 1 2 9 <1 1 4 8 171000
Ali >C16-C21 mg/kg 1 3 8 5 6 6 12
Ali >C21-C35 mg/kg 1 8 13 28 129 114 150
Total Aliphatics mg/kg 1 16 36 32 138 130 179 509000
Aro >C5-C7 mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01
Aro >C7-C8 mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01
Aro >C8-C10 mg/kg 1 4 6 5 5 7 10 58600
Aro >C10-C12 mg/kg 1 2 5 <1 <1 5 68300
Aro >C12-C16 mg/kg 1 5 14 3 11 18 68400
Aro >C16-C21 mg/kg 1 42 141 15 43 67 28400
Aro >C21-C35 mg/kg 1 169 485 46 53 224 327 28400
Total Aromatics mg/kg 1 222 654 57 76 289 427 252100
TPH (Ali & Aro >C5-C35) mg/kg 1 238 690 87 214 418 606 761100
BTEX - Benzene mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01
BTEX - Toluene mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01
BTEX - Ethyl Benzene mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01
BTEX - m & p Xylene mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01
BTEX - o Xylene mg/kg 0.01 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 <0.01
MTBE mg/kg 0.01 <0.01 | <0.01 | <0.01 | <0.01 | <0.01 <0.01
Table 8.1. Soil Chemical Testing Assessment
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Sample ID Q WS04 | WS05 | WS10 | WS12 Value Standard u
pH (w) pH 0.01 6.93 6.93 6.77 7.01
Sulphate (w) mg/l 1 56 42 41 21 250 UK DWS
Cyanide (total) (w) mg/l 0.005 | 0.009 | 0.187 | 0.038 | 1.491 0.05 EU DWS 2 29.82
Phenols - Total by
HPLC (w) mg/l 0.01 <0.01 | <0.01 | <0.01 | <0.01 0.50 UK DWS
DOC (w) mg/l 0.2 7.9 5.1 7.3 8.2
Arsenic (dissolved) ug/l 1 <1 12 2 16 10 EU DWS 2 1.6
Copper (dissolved) ug/l 1 3 5 1 1 2000 EU DWS
Chromium (dissolved) ug/l 1 <1 <1 <1 <1 50 EU DWS
Lead (dissolved) ug/l 1 <1 <1 <1 <1 25 EU DWS
Mercury (dissolved) ug/l 0.1 <0.1 <0.1 <0.1 <0.1 1 EU DWS
Nickel (dissolved) pg/l 1 8 3 6 2 20 EU DWS
PAH 16MS (w)
Acenaphthene (w) ug/l 0.01 <0.01 0.2 <0.01 | <0.01 NS
Acenaphthylene (w) ug/l 0.01 <0.01 0.11 <0.01 | <0.01 NS
Anthracene (w) ug/l 0.01 <0.01 0.17 <0.01 | <0.01 0.1 EU Standard 1 17
Benzo(a)anthracene
(w) ug/l 0.01 <0.01 0.39 0.01 0.03 0.05 BaP Threshold 1 7.8
Benzo(a)pyrene (w) ug/l 0.01 <0.01 0.44 0.02 0.03 0.01 EU DWS
Benzo(b)fluoranthene
(w) ug/l 0.01 <0.01 0.4 0.02 0.03
Benzo(ghi)perylene (w) ug/l 0.01 <0.01 0.33 0.02 0.02
Benzo(k)fluoranthene
(w) pg/l 0.01 <0.01 0.15 | <0.01 0.01
Indeno(123-cd)pyrene
(w) ug/l 0.01 <0.01 0.41 0.03 0.03 0.1 EU DWS 1 12.9
Chrysene (w) ug/l 0.01 <0.01 0.49 0.03 0.03 NS
Dibenzo(ah)anthracene
(w) ug/l 0.01 <0.01 0.06 | <0.01 | <0.01 0.05 BaP Threshold 1 1.2
Fluoranthene (w) ug/l 0.01 <0.01 0.94 0.02 0.03 0.1 EU Standard 1 9.4
Fluorene (w) ug/l 0.01 <0.01 0.13 <0.01 | <0.01 NS
Naphthalene (w) ug/l 0.01 <0.01 | <0.01 | <0.01 | <0.01 2.4 EU Standard
Phenanthrene (w) ug/l 0.01 <0.01 0.37 0.01 0.01 NS
Pyrene (w) ug/l 0.01 <0.01 0.84 0.02 0.04 NS
Total PAH 16MS (w) ug/l 0.01 <0.01 5.43 0.18 0.26 2.81 1 1.93
TPH CWG (w)
Ali >C5-C6 (w) ug/l 1 <1 <1 <1 <1
Ali >C6-C8 (w) ug/l 1 <1 <1 <1 <1 300 WHO DWS
Ali >C8-C10 (w) ug/l 5 11 7 <5 <5
Ali >C10-C12 (w) ug/l 5 7 <5 <5 <5
Ali >C12-C16 (w) ug/l 5 7 8 <5 <5 300 WHO DWS
Ali >C16-C21 (w) ug/l 5 7 22 <5 6
Ali >C21-C35 (w) ug/l 5 64 216 11 111 Insoluble Insoluble
Total Aliphatics (w) ug/l 5 96 253 11 117 600

UK DWS

Aro >C5-C7 (w) ug/l 1 <1 <1 <1 <1 1 Benzene

2012/R1
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WHO DWS
Aro >C7-C8 (w) ug/l 1 <1 <1 <1 <1 700 Toluene
WHO DWS
Aro >C8-C10 (w) ug/l 5 22 18 5 7 300 Ethylbenzene
Aro >C10-C12 (w) ug/l 5 5 7 6 7
Aro >C12-C16 (w) ug/l 5 8 18 <5 9 100 WHO DWS
Aro >C16-C21 (w) ug/l 5 19 57 6 19
Aro >C21-C35 (w) ug/l 10 56 158 31 117 90 WHO DWS 2 2.39
Total Aromatics (w) ug/l 10 110 257 48 159 1191
TPH (Ali & Aro >C5-
C35) (w) ug/l 10 206 510 60 277 1791
BTEX - Benzene (w) ug/l 1 <1 <1 <1 <1 1 UK DWS
BTEX - Toluene (w) ug/l 1 <1 <1 <1 <1 700 WHO DWS
BTEX - Ethyl Benzene
(w) pg/l 1 <1 <1 <1 <1 300 WHO DWS
BTEX - m & p Xylene
(w) ug/l 1 <1 <1 <1 <1 30 EQS Fresh
BTEX - o Xylene (w) ug/l 1 <1 <1 <1 <1 30 EQS Fresh
MTBE (w) pg/l 1 <1 <1 <1 <1 NS

Italics - Surface Water

Table 8.2: Water Chemical Assessment

8.1 Soils Assessment
Risk Assessments in accordance with CLEA Guidelines, are undertaken on the
basis of the assessment of the linkages between Source-Pathway-Receptor.
Where one of these does not exist, then there is no perceived risk of
contamination.
Based upon the results obtained herein, as shown in Table 8.1, there would not
appear to be a SOURCE, due to the fact that none of the contaminant values
exceed current assessment criteria.
However, a single sample from WS12A (at the south eastern corner of the site)
contained loose fibres of Chrysotile asbestos.
Thus, as the occurrence was localised, a hotspot removal is recommended,
together with an asbestos management plan for ongoing groundwork, due to
the potential for re-occurrence at the site.

2012/R1
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Waters Assessment

Values of chemical compounds recorded during the laboratory testing, have
been compared to current standards and guidelines, as shown in Table 8.2. Most
current guidelines relate to drinking water standards, or where these are absent,
to surface water standards.

It is clear that the perched waters at the site have some degree of contamination.

WSO05 has elevated concentrations of dissolved cyanide and arsenic, elevated
PAH values and “heavy” aromatics. Though total Aromatics do not exceed
guidelines.

WS12A noted elevated dissolved cyanide and arsenic and “heavy aromatics”.
Similarly to WS05 total Aromatics do not exceed guidelines. In general these
would be classed as “mineral oils”.

COAL MINING RISK ASSESSMENT

A Coal Mining Risk Assessment CMRA has been undertaken for the site, by GIL,
during 2017 (report P1266-01) and is included within Appendix F. Based upon
that CMRA, the following comments are considered relevant.

Based on the information presented within the GIL CMRA, the following
conclusions can be drawn in respect of the of shallow coal mine workings
beneath the site and associated subsidence risk.

Geological maps and Coal Authority records show the Brithdir Coal (also known
as Tillery Rider No. 2) cropping out in the south of the site. As the rock strata dip
to the north, probably at angles of between 22° and 45°, the Brithdir Coal is likely
to be present at shallow depth beneath a substantial area of the site north of its
outcrop. Information relating to the Brithdir Coal in the area is sparse, but the
information that has been found suggests that its thickness could be between
0.50 mand 1.75 m.

None of the information consulted gives any indication that the Brithdir Coal has
been worked in close proximity to the site. It is also significant that all workings
in the wider area, which are known to the Coal Authority or shown on either
geological or historical maps, lie beyond either the unnamed fault to the east or
Giant’s Grave Fault to the west. There is no evidence of any workings within the
triangular shaped fault block that encompasses the low lying area on the valley
floor where the site is located.

Given the site’s topographical and geological setting in an area of superficial
Tidal Flat Deposits on the valley floor at low-lying elevations of between 5 and 6

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
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mAOQD, it is unlikely that early mining operations pre-dating the 1870s/1880s
Ordnance Survey maps would have tackled the challenges of sinking shafts
through soft, water-bearing superficial strata when easier access to the coal was
possible on the elevated valley sides. In summary, the desk study information
indicates that the Brithdir is likely to be the only shallow coal beneath the site.
Whilst this seam has been worked in the wider area, there is no evidence of
any shallow workings have taken place in the Brithdir local to the site or within
the fault block where the site is located.

Based on the findings of this desk-based assessment, it is our opinion that the
Brithdir is highly unlikely to have been worked beneath the site and that the risk
of subsidence associated with shallow coal mine workings is extremely low. It is
therefore concluded that no further assessment of mining subsidence risk is
warranted in the context of the proposed development and that no special
foundation measures in respect of mining subsidence risk are necessary.

In order to confirm that the above conclusion is consistent with the expectations
and requirements of other stakeholders (such as regulators, warranty providers,
funders, etc.), it is advised that all relevant parties be consulted prior to final
decision making.

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
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10.0 CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations of this report have been compiled based
on our general understanding of the site, previous reports, information available
at the time of writing and the written conceptual model presented.

The desk study information has detailed that the dominant land use at the site in
Briton Ferry has been as open fields and private garages, with the land to the
immediate south as a gas works. That Gas work related industry has spanned
approximately 100years. The site layout has changed some-what over this
period, with areas to the south and east of the site being replaced by residential
housing. However, it remains clear that the primary source of contamination in
the area of this site is likely to be due to the Gas Work industry.

The assessment of the site has indicated that direct contact, ingestion and
inhalation of contamination by the occupants of the site is a potential pollutant
linkage, particularly with regards asbestos fibres. It is considered that this risk
can be mitigated by hot-spot removal and an asbestos management plan.
Groundworkers should be made aware of the risks associated with heavy metal
contamination at WS05 and 12a. Foundations for garages with anticipated low
loadings should be kept above the water table.

Additional to risk to human health and third-party property the soil and
groundwater conditions present beneath the residential properties may also pose
a risk to groundwater in the Glacial Deposits. However, this investigation has
noted what appears to be an absence of Glacial Deposits. In addition, the Clays
and Peats between the Made Ground and the weathered bedrock will act as an
aquiclude, preventing downward migration of contaminants. SGS recommend
the borehole wells be decommissioned in accordance with NRW Guidelines.

The test results indicate that contamination of the water is not site-wide and
appears to be in perched zones. Indeed, given the direction of groundwater flow,
the elevated values at WS05 would be expected at the southern boundary —
which has not been found to occur. Thus, it is likely to be a discrete perched
water with little chance of lateral migration.

Migration of dissolved contaminants to surface water is considered to be
unlikely, as the direction of movement would be through the former gas works,
which have been previously remediated, and which therefore would likely
attenuate the contaminants.

Thus, the asbestos hot spot removal is considered to be the required
remediation at site. Once that removal has been undertaken, a verification
report will be required to demonstrate that the hotspot has been remediated.

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
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The CMRA indicates that there is low risk of past Coal working beneath the
site, at depths which would affect or inform foundation choice.
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APPENDIX A
Drawings
Site Location Plan Drawing SGS/2012/01
Exploratory Hole Location Plan Drawing SGS/2012/02
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APPENDIX B

Window Sample Logs

WSO01 to 12a
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Window Sampling Hole Journal

Inspection Pit Dimensions

Hand Vane: Raw Data

Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 0.80
87 2.00 3.00 1.00
87 3.00 4.00 0.90
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 1.50 |MADE GROUND: Multicoloured slightly silty sandy
1.40-1.50 angular to subangular fine to coarse GRAVEL of
coke,coal,slag,limestone and sandstone. Fill.
1.50 2.00 [Soft grey and brown peaty CLAY.
Possible TIDAL FLAT DEPOSITS.
2.00 230 |[Soft grey CLAY.
Possible TIDAL FLAT DEPOSITS.
2.30 3.50 Soft brown and grey peaty CLAY.
Possible TIDAL FLAT DEPOSITS.
3.50 3.90 Soft light grey gravelly CLAY. Gravel is angular to
subangular fine to coarse of sandstone. Possible
weathered bedrock.
3.90 4.00 Strong grey SANDSTONE. Possible bedrock
BRITHDIR MEMBER.
End of Hole
Backfill Details
(if no installation)
Key to soil samples: B = bulk D =tub L = liner ES = environmental soil
Groundwater Strike If Yes |Project Project No
N Depth of strike  |After 20 mins Depth sealed IBriton Ferry 2012
[o]
Remarks GL-1.0m 50mm plain pipe Operator APEX Date  09/03/2020 |Hole No.
1.0m -4.0m 50mm slotted pipe
PL WS01

|Logger |Date 09/03/2020
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Window Sampling Hole Journal

Inspection Pit Dimensions

Hand Vane: Raw Data

Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 0.70
87 2.00 3.00 0.70
87 3.00 3.60 0.50
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 0.65 |MADE GROUND: Multicoloured silty sandy angular
1.80-2.00 to subangular fine to coarse GRAVEL of brick, slag
sandstone and limestone.
0.65 1.00 |MADE GROUND: Black silty angular fine to medium
GRAVEL of coke and coal.
1.00 1.40 |No Recovery
1.40 1.60 |MADE GROUND: Black silty angular fine to medium
GRAVEL of coke and coal.
1.60 2.00 |MADE GROUND: Multicoloured clayey subangular to
subrounded fine to coarse GRAVEL of brick, coke,
coal, limestone and sandstone. Fragments of wood
and ceramics.
2.00 2.30 [No Recovery
2.30 2.70 |Soft grey CLAY. Possible TIDAL FLATS DEPOSITS
2.70 3.00 Fibrous brown PEAT.
3.00 3.60 |Soft light and dark grey gravelly CLAY. Gravel is
angular to subangular fine to coarse of sandstone.
Possible weathered bedrock.
End of Hole Backfill Details
(if no installation)
Key to soil samples: B = bulk D =tub L = liner ES = environmental soil
Groundwater Strike If Yes |Project Project No
Depth of strike After 20 mins Depth sealed i
0.9 ! ! |Briton Ferry 2012
Remarks Operator APEX |Date 09/03/2020 JHole No.
PL IDate 09/03/2020 WS02

ILogger
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Window Sampling Hole Journal

Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 0.90
87 2.00 3.00 0.80
87 3.00 4.00 0.40
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 1.60 JMADE GROUND: Multicoloured slightly silty
0.50-0.70 sandy angular to subangular fine to coarse GRAVEL of
coke,coal,slag,limestone and sandstone. Fill.
1.60 220 |MADE GROUND:Soft brown orange and
grey clayey sandy subangular to subrounded fine to
coarse GRAVEL of limestone, sandstone, brick and
slag.
2.20 2.65 |Soft dark grey and brown slightly sandy CLAY.
Possible TIDAL FLAT DEPOSITS.
2.65 3.00 Fibrous brown PEAT.
Possible TIDAL FLAT DEPOSITS.
3.00 3.50 |Soft light grey gravelly CLAY. Gravel is angular to
subangular fine to coarse of sandstone. Possible
weathered bedrock. BRITHDIR MEMBER
End of Hole
Backfill Details
(if no installation)
Key to soil samples: B = bulk D = tub L = liner ES = environmental soil
Groundwater Strike If Yes |Proiect Project No
Depth of strike After 20 mins Depth sealed IBI’itOI’] Ferry 20 1 2
1.0m
Remarks Operator APEX |Date 09/03/2020 JHole No.
|Logger PL |Date 09/03/2020 WS03
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PO SBricems Window Sampling Hole Journal
Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 1.00
87 2.00 3.00 0.80
87 3.00 3.40 0.30
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 0.50 |MADE GROUND: Black and orange angular fine to
2.00-2.40 medium GRAVEL of coke, coal and brick.
0.50 0.80 |MADE GROUND:Soft brown slightly sandy slightly
gravelly CLAY. Gravel is angular to subangular fine to
coarse of sandstone, limestone coke and coal.
0.80 1.50 |MADE GROUND: Multicoloured slightly silty sandy
angular to subangular fine to coarse GRAVEL of
limestone, brick, coke and slag.
1.50 2.40 |Soft grey and brown peaty CLAY. Possible TIDAL
FLATS DEPOSITS.
2.40 2.80 Fibrous brown PEAT.
2.80 3.40 |Soft light grey slightly sandy gravelly CLAY. Gravel is
angular to subangular fine to coarse of sandstone.
Possible weathered bedrock.
End of Hole
Backfill Details
(if no installation)
Key to soil samples: B = bulk D = tub L = liner ES = environmental soil
Groundwater Strike If Yes |Proiect Project No
Depth of strike After 20 mins Depth sealed I i
0.90 P p Briton Ferry 2012
Remarks Installation: Operator APEX Date  09/03/2020 |Hole No.
GL - 1.0m 50mm plain pipe
1.0m - 3.40m  50mm slotted pipe WS04

|Logger PL |Date 09/03/2020
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PO SBricems Window Sampling Hole Journal
Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 0.80
87 2.00 3.00 0.90
87 3.00 4.00 0.50
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 1.80 |MADE GROUND: Multicoloured slightly silty sandy
0.80-1.00 angular to subangular fine to coarse GRAVEL of
coke,coal,slag,limestone and sandstone. Fragments
of plastic and wood. Fill
1.80 2.00 |Dark clayey to very clayey fine to medium SAND.
Possible TIDAL FLAT DEPOSITS.
2.00 2.50 |Soft dark brown and black slightly sandy peaty CLAY.
Possible TIDAL FLAT DEPOSITS.
2.50 3.00 Fibrous brown PEAT.
3.00 3.50 [No Recovery
3.50 3.90 |Soft to firm light grey slightly sandy gravelly CLAY.
Gravel is angular to subangular fine to coarse of
sandstone. Possible weathered bedrock.
3.90 4.00 |Strong grey sandstone recovered as angular cobbles
of sandstone. Possible bedrock.
BRITHDIR MEMBER
End of Hole
Backfill Details
(if no installation)
Key to soil samples: B = bulk D = tub L = liner ES = environmental soil
Groundwater Strike If Yes |Proiect Project No
Depth of strike After 20 mins Depth sealed I i
0.90 P p Briton Ferry 2012
Remarks Installation instead of WS06 Operator APEX Date  09/03/2020 |Hole No.
GL - 0.60m 50mm plain pipe
0.60m - 3.60m 50mm slotted pipe WS05

|Logger PL |Date 09/03/2020
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PO SBricems Window Sampling Hole Journal
Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Ria Tvpe Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 0.90
87 1.00 2.00 0.60
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 1.80 |MADE GROUND: Multicoloured slightly silty sandy
0.50-0.70 angular to subangular fine to coarse GRAVEL of
coke,coal,slag,limestone and sandstone. Fill.
1.80 2.00 |MADE GROUNDBIack silty subangular to subrounded
fine to coarse GRAVEL of fused slag
End of Hole
Backfill Details
(if no installation)
Key to soil samples: B = bulk D = tub L = liner ES = environmental soil
Groundwater Strike If Yes |Proiect Project No
Depth of strike After 20 mins Depth sealed IB it F
0.90 riton Ferry 2012
Remarks Operator APEX |Date 09/03/2020 JHole No.
WS06

|Logger PL |Date 09/03/2020
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Window Sampling Hole Journal

Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Ria Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 0.90
102 1.00 2.00 0.70
87 2.00 3.00 0.70
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 0.10 |MADE GROUND: Soft brown and black slightly
1.50-1.80 sandy slightly gravelly CLAY. Gravel is angular to
subangular fine to coarse of brick and limestone.
TOPSOIL.
0.10 0.90 |MADE GROUND: Multicoloured slightly silty sandy
angular to subangular fine to coarse GRAVEL of
coke,coal,slag,limestone and sandstone. Fill.
0.90 1.50 |MADE GROUND: Multicoloured clayey subrounded
fine to coarse GRAVEL of coke and slag. Burnt
Furnace Material.
1.50 1.80 |Soft dark grey sandy CLAY. Possible TIDAL FLATS
DEPOSITS.
1.80 2.00 [Fibrous brown PEAT.
2.00 2.70 |Soft to firm grey and brown gravelly CLAY. Gravel is
angular to subangular fine to coarse of sandstone.
Possible weathered bedrock.
2.70 2.90 |Soft to firm light grey slightly gravelly CLAY. Gravel is
angular to subangular fine to coarse of sandstone.
Possible TIDAL FLAT DEPOSITS.
2.90 3.00 |Strong grey SANDSTONE recovered as angular Backfill Details
gravel of sandstone. Possible bedrock. BRITHDIR (if no installation)
MEMBER.
End of Hole
Key to soil samples: B = bulk D =tub L = liner ES = environmental soil
Groundwater Strike If Yes |Project Project No
Depth of strike After 20 mins Depth sealed i
0.9 ! ! |Briton Ferry 2012
Remarks Operator APEX |Date 09/03/2020 JHole No.
ILogger PL IDate 09/03/2020 WSO07
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PO SBricems Window Sampling Hole Journal
Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 0.80
87| 2.00] 3.00] 040
87 3.00 3.40 0.40
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 0.20 |MADE GROUND: Brown and dark brown clayey
1.00-1.20 angular to subangular fine to coarse GRAVEL of
sandstone, limestone, coke, coal and brick.
0.20 0.95 [|MADE GROUND: Brown and black slighlty silty
sandy angular fine to coarse GRAVEL of coke, coal
slag, limestone and brick.
0.95 1.50 |MADE GROUND: Multicoloured subrounded fine to
coarse GRAVEL of coke, coal and slag. Burnt
Furnace Material.
1.50 1.80 |Firm dark grey slightly sandy CLAY. Possible
TIDAL FLATS DEPOSITS
1.80 2.00 Fibrous brown PEAT.
2.00 3.00 |Soft to firm light grey slightly sandy slightly gravelly
CLAY. Gravel is angular to subangular fine to coarse
of sandstone. Possible weathered bedrock.
3.00 3.35 |Firm light grey gravelly CLAY. Gravel is angular to
subangular fine to coarse of sandstone. Possible
weathered bedrock.
3.35 3.40 |Strong grey SANDSTONE recovered as angular
gravel of sandstone. Possible bedrock. BRITHDIR Backfill Details
MEMBER. (if no installation)
End of Hole
Key to soil samples: B = bulk D =tub L = liner ES = environmental soil
Groundwater Strike If Yes |Project Project No
Depth of strike After 20 mins Depth sealed i
0.9 ! ! |Briton Ferry 2012
Remarks Operator APEX Date  09/03/2020 |Hole No.
1.0 - 1.30 No Recovery.
2.0 - 2.60 No Recovery ILogger PL IDate 09/03/2020 WS08
1 1




specithhrhurm . e ] ]
PO SBricems Window Sampling Hole Journal
Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 0.90
102 1.00 2.00 0.70
87 2.00 3.00 0.70
87 3.00 3.50 0.40
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 0.20 |MADE GROUND: Black silty angular fine to medium
0.30-0.50 GRAVEL of coal and coke.
0.20 0.80 |MADE GROUND: Brown, grey and black slightly
gravelly clayey fine to medium SAND. Gravel is
subangular to subrounded fine to coarse of slag.
0.80 1.40 |MADE GROUND: Brown and orange subrounded to
rounded fine to coarse GRAVEL of slag. Burnt
Furnace Material.
1.40 1.70 |Firm grey and dark grey slightly sandy CLAY.
Possible TIDAL FLAT DEPOSITS.
1.70 3.00 Fibrous brown PEAT.
3.00 3.50 |Soft light grey slightly sandy gravelly CLAY. Gravel is
angular to subangular fine to coarse of sandstone.
Possible weathered bedrock.
End of Hole
Backfill Details
(if no installation)
Key to soil samples: B = bulk D = tub L = liner ES = environmental soil
Groundwater Strike If Yes |Proiect Project No
Depth of strike After 20 mins Depth sealed IBI’itOI’] Ferry 20 1 2
1.0m
Remarks Operator APEX |Date 09/03/2020 JHole No.
WS09

|Logger PL |Date 09/03/2020




specithhrhurm . e ] ]
PO SBricems Window Sampling Hole Journal
Inspection Pit Dimensions Hand Vane: Raw Data
Type Geonor Pilcon Impact
Eauipment or Ria Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 0.70
87 2.00 3.00 NR
87 3.00 3.60 0.50
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 0.30 |MADE GROUND: Dark brown slightly gravelly silty
0.10-0.30 fine to medium SAND. Gravel is angular to sub-
3x60mm angular fine to coarse of limestone and sandstone.
glass jars
0.30 1.40 |MADE GROUND: Multicoloured slightly silty sandy
angular to subangular fine to coarse GRAVEL of
coke,coal,slag,limestone and sandstone. Fragments
of ceramics.
1.40 1.75 |Soft to firm dark grey slightly sandy CLAY. Possible
TIDAL FLAT DEPOSITS
1.75 2.00 Fibrous brown PEAT.
2.00 3.00 [No Recovery
3.00 3.50 |Soft to firm light grey gravelly CLAY. Gravel is
angular to subangular fine to coarse sandstone.
Possible weathered bedrock.
End of Hole
Backfill Details
(if no installation)
Key to soil samples: B = bulk D =tub L = liner ES = environmental soil
Groundwater Strike If Yes |Project Project No
1.00 Depth of strike  |After 20 mins Depth sealed IBriton Ferry 2012
Remarks Installation: Operator APEX Date  09/03/2020 |Hole No.
GL - 1.50m 50mm plain pipe
1.50m - 3.50m 50mm slotted pipe ILogger PL IDate 09/03/2020 WS10
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Window Sampling Hole Journal

Inspection Pit Dimensions

Hand Vane: Raw Data

Type Geonor Pilcon Impact
Eauipment or Riq Type Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 1.00
102 1.00 2.00 0.45
87 2.00 3.00 0.10
87 3.00 3.30 0.20
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 0.80 |MADE GROUND: Black slightly silty sandy angular to
0.50-0.80 subangular fine to coarse GRAVEL of coke, coal,
slag,limestone and sandstone. Fill.
0.80 1.00 |MADE GROUND: Brown and orange slightly silty
subrounded fine to coarse GRAVEL of fused slag.
1.00 1.55 |No Recovery
1.55 1.70  |Soft dark grey slightly sandy CLAY. Possible TIDAL
FLATS DEPOSITS.
1.70 2.00 Fibrous brown PEAT.
2.00 2.90 [No Recovery
2.90 3.00 |Softlight grey CLAY. Possible TIDAL FLAT
DEPOSITS.
3.00 3.20 |Soft light grey gravelly CLAY. Gravel is angular to
subangular fine to coarse of sandstone. Possible
weathered bedrock.
3.20 3.30 |Strong grey SANDSTONE recovered as angular fine to
coarse gravel. Possible bedrock. BRITHDIR
MEMBER
End of Hole Backfill Details
(if no installation)
Key to soil samples: B = bulk D =tub L = liner ES = environmental soil
Groundwater Strike If Yes |Project Project No
Depth of strike After 20 mins Depth sealed i
0.9 ! ! |Briton Ferry 2012
Remarks Operator APEX |Date 09/03/2020 JHole No.
PL IDate 09/03/2020 WS11

ILogger
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Window Sampling Hole Journal

Inspection Pit Dimensions

Hand Vane: Raw Data

ILogger

Type Geonor Pilcon Impact
Eauipment or Ria Tvpe Dando Terrier 16 19 19
Size (mm) 20 33 33
Window Sampling: Tube Driving Data 25 Tick one box
Tube dia Depth Recovery Time Casing depth Debth Peak Remoulded
(mm) From To (m) (min:sec) (windowless) P 1 2 3 1 2 3
102 GL 1.00 0.50
102 1.00 2.00 NR
87 2.00 3.00 0.70
87 3.00 3.30 0.25
Pocket Penetrometer: Raw Data
Depth 1 2 3 4 5 6
All depths are m below ground level JUse GDMS data entry to input raw data to HoleBASE
Samples Strata Installation
Type No. Depth Depth Description Details
E/s GL 1.00 |MADE GROUND: Black slightly silty sandy angular to
0.50-0.80 subangular fine to coarse GRAVEL of coke, coal,
3X60mm slag,limestone and sandstone. Fill.
glass jars
1.00 2.00 No Recovery
2.00 3.00 |Black silty sandy subangular to subrounded fine to
coarse GRAVEL of coke, coal and slag. Probably
this material has come from stratas above this zone
3.00 3.30 |Soft light grey gravelly CLAY. Possible TIDAL FLATS
DEPOSITS
End of Hole
Installation details:
GL - 1.30m 50mm plain pipe
1.30m - 3.30m  50mm slotted pipe
Backfill Details
(if no installation)
Key to soil samples: B = bulk D =tub L = liner ES = environmental soil
Groundwater Strike If Yes |Project Project No
Depth of strike  |After 20 mins Depth sealed IBriton Ferry 2012
0.90
Remarks Installation: Operator APEX Date 10/03/2020 |Hole No.
Moved WS12, 0.50m west due to obstruction at 0.80mbg|.
Driller notes pushing cobble 1.0m - 2.0m PL IDate 10/03/2020 WS12A
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Units 7 & 8 Sandpits Business Park
Mottram Road, Hyde, Cheshire, SK14 3AR

FINAL ANALYTICAL TEST REPORT

Envirolab Job Number:
Issue Number:

Client:

Project Manager:
Project Name:

Project Ref:

Order No:

Date Samples Received:

Date Instructions Received:

Date Analysis Completed:

Prepared by:

A'n
|/

Vi amohh

L

Melanie Marshall
Laboratory Coordinator

20/02660
1 Date: 26 March, 2020

Spectrum Geo Services
Foxglove Cottage

Cwm Risca Lane
Tondu

Wales

CF32 OEH

Rob Griffiths
Britton Ferry
2012
2012/01
17/03/20
17/03/20
25/03/20

Approved by:
AN

\/

“ _%ﬁ-- ein (-

Sophie France
Client Service Manager

N

77CERTS
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Envirolab Job Number: 20/02660

Client Project Name: Britton Ferry

Client Project Ref: 2012

lab

Lab Sample ID 20/02660/1 | 20/02660/2 | 20/02660/3 | 20/02660/4 | 20/02660/5 | 20/02660/6
Client Sample No
Client Sample ID WSs01 WS03 WS04 WS08 WS10 WS12A
Depth to Top 1.40 0.50 2.00 1.00 0.10 0.50
Depth To Bottom 1.50 0.70 2.40 1.20 0.30 0.80 <
Date Sampled 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 % .
a) I
Sample Type Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES 5 3
i2] = =
Sample Matrix Code 4AB 6AE 5A 4AB 6ABE 6AE g g 2
% Stones >10mma 19.3 3.7 <0.1 4.4 25 <0.1 % wiw 0.1 AT-044
pHp™ 7.57 7.19 5.96 7.65 7.26 8.06 pH 0.01 A-T-031s
Sulphate (acid soluble)po™* 610 860 1400 910 670 800 mg/kg 200 A-T-0285
Cyanide (total)a™* <1 <1 <1 8 12 10 mglkg 1 A-T-0425TCN
Phenols - Total by HPLCa <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 mg/kg 0.2 A-T-050s
Organic matterp™* 33.2 60.6 42.4 64.1 54.6 22.0 % wiw 0.1 A-T-032 OM
Arsenico™ 10 32 22 54 45 23 mg/kg 1 A-T-0245
Coppero™” 67 229 25 222 232 212 mg/kg 1 A-T-0245
Chromiump™* 15 16 20 27 22 16 mg/kg 1 A-T-0245
Leadp™” 93 906 34 246 488 257 mglkg 1 AT-024s
Mercuryp <0.17 0.18 <0.17 <0.17 <0.17 <0.17 mg/kg 0.17 A-T-024s
Nickelp"* 31 53 25 35 57 36 mg/kg 1 A-T-0245
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Envirolab Job Number: 20/02660

Client Project Name: Britton Ferry

Client Project Ref: 2012

lab

Lab Sample ID 20/02660/1 20/02660/2 20/02660/3 20/02660/4 20/02660/5 20/02660/6
Client Sample No
Client Sample ID WS01 WS03 WS04 WS08 WS10 WS12A
Depth to Top 1.40 0.50 2.00 1.00 0.10 0.50
Depth To Bottom 1.50 0.70 2.40 1.20 0.30 0.80 g
3
Date Sampled 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 9
a ©
Sample Type Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES 5 °
@ = 2
. = IS 5
c
Sample Matrix Code 4AB 6AE 5A 4AB 6ABE 6AE 5 = 2
Asbestos in Soil (inc. matrix)
Asbestos in soilp* NAD NAD NAD NAD NAD Chrysotile AT-045
Asbestos Matrix (microscope)p - - - - - Loose Fibres A-T-045
Asbestos ACM - Suitable for Water N/A N/A N/A N/A N/A N/A A-T-045

Absorption Test?p
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Envirolab Job Number: 20/02660

Client Project Name: Britton Ferry

Client Project Ref: 2012

lab

Lab Sample ID 20/02660/1 | 20/02660/2 | 20/02660/3 | 20/02660/4 | 20/02660/5 | 20/02660/6
Client Sample No
Client Sample ID WS01 WSs03 WS04 wso08 WS10 WS12A
Depth to Top 1.40 0.50 2.00 1.00 0.10 0.50
Depth To Bottom 1.50 0.70 2.40 1.20 0.30 0.80 5

°
Date Sampled 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 Qo

A ©
Sample Type Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES 5 3

2 = <

Sample Matrix Code 4AB 6AE 5A 4AB 6ABE 6AE g % 2
PAH-16MS
Acenaphthenea™* 0.02 <0.10 <0.01 <0.01 0.07 0.12 mglkg 0.01 A-T-019s
Acenaphthylenea** 0.02 0.36 <0.01 <0.01 0.27 0.34 mg/kg 0.01 AT-0195
Anthracenea™" 0.07 3.21 <0.02 <0.02 0.43 0.53 mg/kg 0.02 A-T-0195
Benzo(a)anthracenea™” 0.44 15.4 <0.04 0.06 2.94 4.02 mg/kg 0.04 AT-0195
Benzo(a)pyrenea™” 0.61 11.8 <0.04 <0.04 3.30 3.97 mg/kg | 0.04 AT-0195
Benzo(b)fluoranthenea™* 0.67 15.8 <0.05 0.06 4.29 5.25 mg/kg 0.05 A-T-019s
Benzo(ghi)perylenea™* 0.48 4.75 <0.05 <0.05 1.38 2.02 mglkg 0.05 A-T-019s
Benzo(k)fluoranthenea™" 0.20 6.41 <0.07 <0.07 1.32 1.55 mg/kg | 0.07 AT-019s
Chrysenen™ 0.54 17.3 <0.06 0.09 3.36 4.05 mg/kg | 0.0 AT0195
Dibenzo(ah)anthracenea™* 0.08 1.14 <0.04 <0.04 0.30 0.42 mg/kg 0.04 A-T-019s
Fluoranthenea™ 0.48 29.8 <0.08 0.12 5.80 7.03 mg/kg 0.08 A-T-019s
Fluorenea™* <0.01 0.22 <0.01 <0.01 0.10 0.16 mg/kg 0.01 A-T-0195
Indeno(123-cd)pyrenea™* 0.56 7.12 <0.03 0.04 1.94 2.82 mg/kg 0.03 A-T-019s
Naphthalene A** 0.05 0.49 <0.03 <0.03 0.16 0.23 mg/kg | 0.03 A-T-018s
Phenanthrenea* 0.25 5.97 0.09 0.08 222 2.02 mg/kg | 0.03 AT-019s
PyreneAM” 0.45 25.1 <0.07 <0.07 4.78 6.17 mg/kg 0.07 A-T-019s
Total PAH-16MSa™* 4.92 145 0.09 0.45 32.7 40.7 mg/kg 0.01 A-T-0195
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Envirolab Job Number: 20/02660

Client Project Name: Britton Ferry

Client Project Ref: 2012

lab

Lab Sample ID 20/02660/1 20/02660/2 20/02660/3 20/02660/4 20/02660/5 20/02660/6
Client Sample No
Client Sample ID WS01 WS03 WS04 WS08 WS10 WS12A
Depth to Top 1.40 0.50 2.00 1.00 0.10 0.50
Depth To Bottom 1.50 0.70 2.40 1.20 0.30 0.80 g
Date Sampled 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 13-Mar-20 % .
a e
Sample Type Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES Soil - ES 5 -8
i2] = =
Sample Matrix Code 4AB 6AE 5A 4AB 6ABE 6AE g % %
TPH CWG
Ali >C5-C64* <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-0225
Ali >C6-C8x" <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-0225
Ali >C8-C10a <1 4 <1 <1 4 4 mg/kg 1 A-T-0555
Ali >C10-C12,™ <1 4 <1 <1 2 4 mg/kg 1 A-T-0555
Ali >C12-C16,™ 2 9 <1 1 4 8 mg/kg 1 A-T-055s
Ali >C16-C21,™* 3 8 5 6 6 12 mg/kg 1 A-T-055
Ali >C21-C354 8 13 28 129 114 150 mg/kg 1 A-T-055s
Total Aliphaticsa 16 36 32 138 130 179 mg/kg 1 A-T-085s
Aro >C5-C74* <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-0225
Aro >C7-C8x" <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-0225
Aro >C8-C10a 4 6 5 5 7 10 mg/kg 1 A-T-055s
Aro >C10-C12,M* 2 5 <1 <1 4 5 mg/kg 1 A-T-0555
Aro >C12-C16a 5 14 2 3 11 18 mg/kg 1 A-T-055s
Aro >C16-C21,™* 42 141 5 15 43 67 ma/kg 1 A-T-055
Aro >C21-C35,™* 169 485 46 53 224 327 mg/kg 1 AT-0555
Total Aromaticsa 222 654 57 76 289 427 mg/kg 1 A-T-055s
TPH (Ali & Aro >C5-C35)a 238 690 87 214 418 606 mg/kg 1 AT-0555
BTEX - Benzenen” <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-0225
BTEX - Toluenea” <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-0225
BTEX - Ethyl Benzenea” <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 A-T-0225
BTEX - m & p Xylenea” <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 i
BTEX - 0 Xylenea” <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg 0.01 i
MTBEA" <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/kg | 0.01 A-T-0225
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REPORT NOTES

General

This report shall not be reproduced, except in full, without written approval from Envirolab.

The results reported herein relate only to the material supplied to the laboratory.

The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after
initial scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the
initial Asbestos testing is completed.

Analytical results reflect the quality of the sample at the time of analysis only.

Opinions and interpretations expressed are outside the scope of our accreditation.

If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable.

A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected
may not be an accurate record of the concentration at the time of sampling and, as a result, may be invalid.

The Client Sample No, Client Sample ID, Depth to Top, Depth to Bottom and Date Sampled were all provided by the client.

Soil chemical analysis:

All results are reported as dry weight (<40°C).

For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass,
metal or twigs) are removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This
is reported as '% stones >10mm'.

For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis and this supersedes any “A” subscripts

All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos
may be present and/or if they are from outside the European Union and this supersedes any "D" subscripts.

TPH analysis of water by method A-T-007:
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved
phase only.

Electrical Conductivity of water by Method A-T-037:
Results greater than 12900pS/cm @ 25°C / 11550uS/cm @ 20°C fall outside the calibration range and as such are unaccredited.

Asbestos:

Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present
in small numbers as discrete fibres/fragments in the original sample.

Stones etc. are not removed from the sample prior to analysis.

Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by
sedimentation/phase contrast optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable
for analysis by hand picking and weighing (normally if the asbestos is present as free fibres) quantification by sedimentation is performed.
Where ACMs are found a percentage asbestos is assigned to each with reference to '‘HSG264, Asbestos: The survey guide' and the
calculated asbestos content is expressed as a percentage of the dried soil sample aliquot used.

Predominant Matrix Codes:

1 =SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample.
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS
accreditations, with the exception of bulk asbestos which are BSEN 17025 accredited.

Secondary Matrix Codes:

A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,

E = contains roots/twigs.

Key:

IS indicates Insufficient Sample for analysis.

US indicates Unsuitable Sample for analysis.

NDP indicates No Determination Possible.

NAD indicates No Asbestos Detected.

N/A indicates Not Applicable.

Superscript # indicates method accredited to ISO 17025.

Superscript "M" indicates method accredited to MCERTS.

Subscript "A" indicates analysis performed on the sample as received.

Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve

Please contact us if you need any further information.
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Envirolab Deviating Samples Report
Units 7&8 Sandpits Business Park, Mottram Road, Hyde, SK14 3AR

Tel. 0161 368 4921 email. ask@envlab.co.uk
Client: Spectrum Geo Services, Foxglove Cottage, Cwm Risca Lane, Tondu, Wales, Project No: 20/02660
CF32 0EH Date Received: 17/03/2020 (am)
Project: Britton Ferry Cool Box Temperatures (°C): 10.5

Clients Project No: 2012

NO DEVIATIONS IDENTIFIED

If, at any point before reaching the laboratory, the temperature of the samples has breached those set in published standards, e.g. BS-EN 5667-3,
ISO 18400-102:2017, then the concentration of any affected analytes may differ from that at the time of sampling.
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Units 7 & 8 Sandpits Business Park
Mottram Road, Hyde, Cheshire, SK14 3AR

FINAL ANALYTICAL TEST REPORT
SUPPLEMENT TO TEST REPORT 20/03209/1

Amendments: Request for Additional Analysis

Envirolab Job Number: 20/03209

Issue Number: 2 Date: 27 April, 2020

Client: Spectrum Geo Services
Foxglove Cottage

Cwm Risca Lane
Tondu

Wales

CF32 OEH

Project Manager: Rob Griffiths

Project Name: Briton Ferry
Project Ref: 2012
Order No: 2012/01
Date Samples Received: 07/04/20
Date Instructions Received:  07/04/20
Date Analysis Completed: 27/04/20

Prepared by: Approved by:

Jelgleasst - 24

Holly Neary-King
Administration & Client Services Supervisor

«»:_——D ,:\73 (HERAL ———
~ —

Danielle Brierley
Client Manager

1247
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Envirolab Job Number: 20/03209

Client Project Name: Briton Ferry

Client Project Ref: 2012

lab

Lab Sample ID 20/03209/1 20/03209/2 20/03209/3 20/03209/4

Client Sample No

Client Sample ID WS04 WS05 WS10 WS12

Depth to Top

Depth To Bottom s

Date Sampled 06-Apr-20 06-Apr-20 06-Apr-20 06-Apr-20 % _

a e

Sample Type Water - EW | Water - EW | Water - EW | Water - EW ‘5 —8
i2] = =

Sample Matrix Code N/A N/A N/A N/A g g z

pH (w)a" 6.93 6.93 6.77 7.01 pH 0.01 AT-031w

Sulphate (w)a* 56 42 41 21 mg/l 1 A-T-026w

Cyanide (total) (w)a" 0.009 0.187 0.038 1.491 mg/l 0.005 | A-T-042wTCN

Phenols - Total by HPLC (w)a <0.01 <0.01 <0.01 <0.01 mg/l 0.01 A-T-050w

DOC (w)a* 7.9 5.1 7.3 8.2 mgil 0.2 AT03w

Arsenic (dissolved)a” <1 12 2 16 ugll 1 A-T-025w

Copper (dissolved)a” 3 5 1 1 g/l 1 A-T-025w

Chromium (dissolved)a* <1 <1 <1 <1 ug/l 1 A-T-025w

Lead (dissolved)a” <1 <1 <1 <1 g/l 1 A-T-025w

Mercury (dissolved)a” <0.1 <0.1 <0.1 <0.1 g/l 01 A-T-025w

Nickel (dissolved)a® 8 3 6 2 ug/l 1 AT-025w
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Envirolab Job Number: 20/03209

Client Project Name: Briton Ferry

Client Project Ref: 2012

lab

Lab Sample ID 20/03209/1 20/03209/2 20/03209/3 20/03209/4
Client Sample No
Client Sample ID WS04 WS05 WS10 WS12
Depth to Top
Depth To Bottom s
Date Sampled 06-Apr-20 06-Apr-20 06-Apr-20 06-Apr-20 % _
a e
Sample Type Water - EW | Water - EW | Water - EW | Water - EW ‘5 —8
i2] = =
Sample Matrix Code N/A N/A N/A N/A g g z
PAH 16MS (w)
Acenaphthene (w)a* <0.01 0.20 <0.01 <0.01 ug/l 0.01 AT-019w
Acenaphthylene (w)a* <0.01 0.11 <0.01 <0.01 g/l 0.01 AT-010w
Anthracene (w)a" <0.01 0.17 <0.01 <0.01 g/l 0.01 A-T-0L9w
Benzo(a)anthracene (w)a* <0.01 0.39 0.01 0.03 g/l 0.01 A-T-010w
Benzo(a)pyrene (w)a" <0.01 0.44 0.02 0.03 ug/l 0.01 AT-019w
Benzo(b)fluoranthene (w)a* <0.01 0.40 0.02 0.03 ug/l 0.01 A-T-019w
Benzo(ghi)perylene (w)a* <0.01 0.33 0.02 0.02 ug/l 0.01 AT-010w
Benzo(k)fluoranthene (w)a* <0.01 0.15 <0.01 0.01 g/l 0.01 A-T-0L9w
Chrysene (w)a" <0.01 0.49 0.03 0.03 g/l 0.01 AT-019w
Dibenzo(ah)anthracene (w)a* <0.01 0.06 <0.01 <0.01 ug/l 0.01 AT-019w
Fluoranthene (w)a* <0.01 0.94 0.02 0.03 ug/l 0.01 A-T-019w
Fluorene (w)a* <0.01 0.13 <0.01 <0.01 ug/l 0.01 AT-019w
Indeno(123-cd)pyrene (w)a* <0.01 0.41 0.03 0.03 Hg/l 0.01 AT-019w
Naphthalene (w)a” <0.01 <0.01 <0.01 <0.01 g/l 0.01 A-T-019w
Phenanthrene (w)a* <0.01 0.37 0.01 0.01 g/l 0.01 A-T-019w
Pyrene (w)a" <0.01 0.84 0.02 0.04 g/l 0.01 A-T-0L9w
Total PAH 16MS (w)a” <0.01 5.43 0.18 0.26 g/l 0.01 AT-019w
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Lab Sample ID 20/03209/1 20/03209/2 20/03209/3 20/03209/4
Client Sample No
Client Sample ID WS04 WS05 WS10 WS12
Depth to Top
Depth To Bottom E
Date Sampled 06-Apr-20 06-Apr-20 06-Apr-20 06-Apr-20 % _
a e
Sample Type Water - EW | Water - EW | Water - EW | Water - EW ‘5 —8
i2] = =
Sample Matrix Code N/A N/A N/A N/A g g z
TPH CWG (w)
Ali >C5-C6 (w)a* <1 <1 <1 <1 g/l 1 AT-0220
Ali >C6-C8 (w)a* <1 <1 <1 <1 ug/l 1 A-T-022w
Ali >C8-C10 (w)a* 11 7 <5 <5 ug/l 5 A-T-055w
Ali >C10-C12 (w)a* 7 <5 <5 <5 ug/l 5 A-T-085w
Ali >C12-C16 (w)a* 7 8 <5 <5 ug/l 5 A-T-055w
Ali >C16-C21 (w)a* 7 22 <5 6 ug/l 5 A-T-055w
Ali >C21-C35 (w)a* 64 216 11 111 Hg/l 5 AT-055w
Total Aliphatics (w)a" 96 253 11 117 g/l 5 A-T-055w
Aro >C5-C7 (w)a* <1 <1 <1 <1 ug/l 1 A-T-022w
Aro >C7-C8 (w)a” <1 <1 <1 <1 g/l 1 A-T-022w
Aro >C8-C10 (W)a 22 18 5 7 g/l 5 A-T-05w
Aro >C10-C12 (w)a* 5 7 6 7 g/l 5 A-T-055w
Aro >C12-C16 (w)a* 8 18 <5 9 ugll 5 A-T-055w
Aro >C16-C21 (w)a* 19 57 6 19 g/l 5 A-T-055w
Aro >C21-C35 (w)a* 56 158 31 117 ug/l 10 A-T-055w
Total Aromatics (w)a 110 257 48 159 ug/l 10 A-T-055w
TPH (Ali & Aro >C5-C35) (W)a 206 510 60 277 g/l 10 A-T-05w
BTEX - Benzene (w)a* <1 <1 <1 <1 ugll 1 AT-022w
BTEX - Toluene (w)a* <1 <1 <1 <1 ugll 1 AT-022w
BTEX - Ethyl Benzene (w)a* <1 <1 <1 <1 g/l 1 A-T-022w
BTEX - m & p Xylene (w)a* <1 <1 <1 <1 g/l 1 A-T-022w
BTEX - 0 Xylene (w)a* <1 <1 <1 <1 g/l 1 A-T-022w
MTBE (w)A* <1 <1 <1 <1 ug/l 1 A-T-022w
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REPORT NOTES

General

This report shall not be reproduced, except in full, without written approval from Envirolab.

The results reported herein relate only to the material supplied to the laboratory.

The residue of any samples contained within this report, and any received with the same delivery, will be disposed of six weeks after
initial scheduling. For samples tested for Asbestos we will retain a portion of the dried sample for a minimum of six months after the
initial Asbestos testing is completed.

Analytical results reflect the quality of the sample at the time of analysis only.

Opinions and interpretations expressed are outside the scope of our accreditation.

If results are in italic font they are associated with an AQC failure, these are not accredited and are unreliable.

A deviating samples report is appended and will indicate if samples or tests have been found to be deviating. Any test results affected
may not be an accurate record of the concentration at the time of sampling and, as a result, may be invalid.

The Client Sample No, Client Sample ID, Depth to Top, Depth to Bottom and Date Sampled were all provided by the client.

Soil chemical analysis:

All results are reported as dry weight (<40°C).

For samples with Matrix Codes 1 - 6 natural stones, brick and concrete fragments >10mm and any extraneous material (visible glass,
metal or twigs) are removed and excluded from the sample prior to analysis and reported results corrected to a whole sample basis. This
is reported as '% stones >10mm'.

For samples with Matrix Code 7 the whole sample is dried and crushed prior to analysis and this supersedes any “A” subscripts

All analysis is performed on the sample as received for soil samples which are positive for asbestos or the client has informed asbestos
may be present and/or if they are from outside the European Union and this supersedes any "D" subscripts.

TPH analysis of water by method A-T-007:
Free and visible oils are excluded from the sample used for analysis so that the reported result represents the dissolved
phase only.

Electrical Conductivity of water by Method A-T-037:
Results greater than 12900pS/cm @ 25°C / 11550uS/cm @ 20°C fall outside the calibration range and as such are unaccredited.

Asbestos:

Asbestos in soil analysis is performed on a dried aliquot of the submitted sample and cannot guarantee to identify asbestos if only present
in small numbers as discrete fibres/fragments in the original sample.

Stones etc. are not removed from the sample prior to analysis.

Quantification of asbestos is a 3 stage process including visual identification, hand picking and weighing and fibre counting by
sedimentation/phase contrast optical microscopy if required. If asbestos is identified as being present but is not in a form that is suitable
for analysis by hand picking and weighing (normally if the asbestos is present as free fibres) quantification by sedimentation is performed.
Where ACMs are found a percentage asbestos is assigned to each with reference to 'HSG264, Asbestos: The survey guide' and the
calculated asbestos content is expressed as a percentage of the dried soil sample aliquot used.

Predominant Matrix Codes:

1 =SAND, 2 = LOAM, 3 = CLAY, 4 = LOAM/SAND, 5 = SAND/CLAY, 6 = CLAY/LOAM, 7 = OTHER, 8 = Asbestos bulk ID sample.
Samples with Matrix Code 7 & 8 are not predominantly a SAND/LOAM/CLAY mix and are not covered by our BSEN 17025 or MCERTS
accreditations, with the exception of bulk asbestos which are BSEN 17025 accredited.

Secondary Matrix Codes:

A = contains stones, B = contains construction rubble, C = contains visible hydrocarbons, D = contains glass/metal,

E = contains roots/twigs.

Key:

IS indicates Insufficient Sample for analysis.

US indicates Unsuitable Sample for analysis.

NDP indicates No Determination Possible.

NAD indicates No Asbestos Detected.

N/A indicates Not Applicable.

Superscript # indicates method accredited to ISO 17025.

Superscript "M" indicates method accredited to MCERTS.

Subscript "A" indicates analysis performed on the sample as received.

Subscript "D" indicates analysis performed on the dried sample, crushed to pass a 2mm sieve

Please contact us if you need any further information.
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Envirolab Deviating Samples Report
Units 7&8 Sandpits Business Park, Mottram Road, Hyde, SK14 3AR

Tel. 0161 368 4921 email. ask@envlab.co.uk
Client: Spectrum Geo Services, Foxglove Cottage, Cwm Risca Lane, Tondu, Wales, Project No: 20/03209
CF32 0EH Date Received: 07/04/2020 (am)
Project: Briton Ferry Cool Box Temperatures (°C): 10.4, 10.3

Clients Project No: 2012

NO DEVIATIONS IDENTIFIED

If, at any point before reaching the laboratory, the temperature of the samples has breached those set in published standards, e.g. BS-EN 5667-3,
ISO 18400-102:2017, then the concentration of any affected analytes may differ from that at the time of sampling.
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APPENDIX D
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APPENDIX E

GAC Derivations
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T: 01656 723666

M: 07415 353463

e: enguiries@spectrumgen.co.uk
w: spectrumgeo.co.uk

DERIVATION OF GENERIC ASSESSMENT

In accordance with current UK guidance on legislation including Part 2A of the Environmental
Protection Act 1990, and based on the principles of risk assessment, Spectrum Geo Services has
derived generic criteria for interpretation of soil and groundwater chemical analysis (Spectrum Geo
Services Generic Assessment Criteria — 5G5S GAC). The assessment of chemical data from an intrusive
investigation is undertaken in a tiered approach, the first stage being a Generic Quantitative Risk
Assessment (GQRA).

The Soil Guideline Values (SGVs) for 11 compounds published by the Environment Agency, are based
upon a sandy loam soil with 6% soil organic matter (S0M). The 6% S0M and sandy loam soil type, is
not considered by Spectrum Geo Services to be realistic of “typical” UK soil conditions, and EA
guidance states that at 6% SOM, SGVs may not be sufficiently protective (ie the values are too high to
be sufficiently certain that they describe land where there is no risk to human health or the risk is
negligible). For the Spectrum Geo Services GAC, all the SGV inputs have been used apart from the SOM
and soil type, which were amended to 1% and sand: thereby ensuring a suitably conservative
Spectrum Geo Services GAC appropriate for most soils and Made Ground encountered in the UK. Itis
noted that none of the screening criteria used in the UK, including the 5GVs, have a statutory basis.

The Spectrum Geo Services GAC for soil assessment are based on the generic scenarios outlined in the
Contaminated Land Exposure Assessment [CLEA) methodology and guidance documents, and include
inhalation, ingestion, dermal contact of seil and dust as pathways for commercial and residential
scenarios; as well as ingestion of home grown produce for residential with gardens scenarios. These
have been calculated by use of two proprietary risk assessment models [CLEA Version 1.06 and the
ASTM RBCA! Tool Kit Version 2.6 for Chemical Releases) which have been altered, where necessary,
to reflect the current UK approach to human health risk assessment as set out in the Contaminated
Land Report (CLR) 11 and the CLEA gnidance documents (incorporating Science Reports
SC050021/5R2 (January 2009), SR3 (January (2009), SR4 (September 2009) and SGV Reports
(2009)). The physiochemical data has been taken from or derived using the methodology detailed in
SR7 (November 2008), and SGV reports (2009), where feasible. The toxicology data has been taken
from the current published EA toxicology documents. We have referred to all publications and
guidance issued up until the 10 April 2012,

In the absence of published EA data, reference has been made to the following sources of information
in order of priority:

= Chartered Institute of Environmental Health (CIEH)/Land Quality Management (LQM)
[Version 2 dated 2009) GAC, including addendums up until 10 April 2012).

= Contaminated Land: Applications in Real Environments (CL:AIRE) and partners GAC,
including addendums up until 10 April 2012,

= Other published sources of information, such as the RBCA V2.6 database.

This approach by Spectrum Geo Services follows the withdrawal of CLR 7-10, CLEA UK (beta), CLEA
V1.04 and CLEA V1.05 by the Environment Agency and DEFRA. The approach has been applied to all

2012/R1 BRITON FERRY GARAGES — SITE INVESTIGATION
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contaminants with the exception of lead, as the lead SGV has been withdrawn by the Environment
agency.

The Part 2A revised Statutory Guidance created the need for new technical tools and advice to be
developed to help regulators and others to conform to the requirements of the guidance. This led to a
Defra-funded research project (SP1010), which developed a methodalogy to derive Category 4
Screening Levels (CS4Ls) for six contaminants (benzo-a-pyrene, cadmium, arsenic, benzene,
hexavalent chromium and lead). The C45Ls are less conservative than GAC as they describe a low risk
as opposed to minimal risk scenario. However, consistent with the developed GAC, sites below the
C45Ls are within Category 4 (lowest risk category) and therefore suitable for use.

Defra’s Policy Companion document to the SP10102 project states that where the C45L value has been
derived for a contaminant where an SGV exists, it is anticipated that risk assessors will use the C45L
value in line with Part 2A statutory Guidance. In the absence of a suitable C4SL, risk assessors should
identify and select appropriate generic assessment criteria in accordance with established good
practice, On this basis, Spectrum Geo Services has adopted the use of C45Ls for the six contaminants
for which they are available and will apply in holuse GAC for other contaminants of concern within
our screening assessments.

tAmerican Society for Testing Materials - risk Based Corrective Action Model

25P1010: Development of Category 4 Screening Levels for assessment of Land affected by ination — Policy Companion Bocument,
Defra, revised December 2014,

2012/R1
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APPENDIX F

Coal Mining Risk Assessment
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APPENDIX G

Phase 1 Data
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