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EXECUTIVE SUMMARY

Introduction Watt Power commissioned Parsons Brinckerhoff Ltd to undertake a Preliminary Risk
Assessment of Abergelli Power Project, South Wales to form a baseline geo-
environmental assessment to enable the completion of Chapter 10, Geology, Ground
Conditions and Hydrogeology of the Environmental Statement.

Site History The Project Site and surrounding area has remained predominantly grass fields and
with areas of woodland and marshland stretching back from the earliest historical data
from 1876 to the present day.
A gravel pit was present from 1896, and identified as ‘old’ in 1913. Other significant
historical land uses surrounding the Project Site, include Abergelli Colliery, and
associated buildings identified from 1935, and disused from 1964, a spoil heap adjacent
the colliery was identified from 1964.  The location of this spoil heap was identified as
an embankment in 2002.  This is likely to be associated with the landfilling works and
associated landfill extension which took place in the 1990’s. The National Grid
‘Swansea North’ substation in the western of the Project Site is evident on the historical
maps from 1991 to current day.

Geology ‘Made Ground’ is only likely to be present in areas where there are structures and
hardstanding associated with previous development, i.e. the landfill and surrounding the
colliery farm buildings.
The British Geological Survey on-line viewer and GroundSure GeoInsight Report
indicates that the area within the Project Site boundary is underlain by superficial
deposits of glacial till (predominantly clay), and glaciofluvial deposits of sand and
gravel.  There are also pockets of alluvium and peat present locally across the Project
Site.  The bedrock geology consists of the Grovesend Formation comprising
mudstones, siltstones, with well-developed coals, and minor lithic sandstones overlying
the Swansea Member.  There are two coal seams that were were worked from Abergelli
Colliery, these are known as the Swanse  Four Feet and Craigola.
Across the Project Site there are a number of historical ground working features,
including spoil / refuse heaps, a colliery and old gravel pits. The workings have included
the production of sand and gravel, and the working of coal seams underground.

Hydrogeology &
Hydrology

The superficial deposits that cover the Project Site are classified as unproductive strata
associated with the glacial till, and a Secondary A Aquifer associated with the
glaciofluvial deposits. The bedrock is classified as a Secondary A Aquifer. The
Environment Agency website and GroundSure Report indicate that the Project Site is
not situated within a groundwater Source Protection Zone (SPZ), with no SPZs are
located within 1km of the Project Site. The groundwater vulnerability has a varying
classification, from low to high leaching potential, dependent on the geology across the
Project Site.
There is one licenced groundwater abstraction on the Project Site, associated with
Abergelli Farm, used for general farming and domestic purposes. This is not currently
used.  There are an additional 16No. groundwater abstraction licences within 2km of
the Project Site.
The closest potable water supply is from the Lower Lliw Reservoir approximately 1km
north of the Project Site.
There are numerous drainage ditches, springs and small ponds present across the
Project Site that drain into the Afon Llan.  The Afon Llan flows in a south westerly
direction to the west and south of the Project Site, discharging into the Loughor Estuary.
Another watercourse, the Afon Lliw located 1.3km north of the Project Site also
discharges into the Loughor Estuary.
A pollution incident dated May 2007 relating to inert materials and wastes close to the
northern entrance to the Project Site caused significant impact to the water
environment.
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Conceptual Site
Model

The identified potential sources include the waste in the landfill and landfill extension,
Abergelli Colliery, and water treatment processes that took place where the landfill is
now located, and landfill and ground gases associated with these historic land uses.
Other possible on Project Site sources include possible fertilisers from agricultural
practises, and leaks and spills from associated machinery.
Human receptors have been identified based on the proposed current and end land use
including residents of dwellings within the vicinity of the Project Site, site workers and
construction workers during the Project construction works.  Controlled water receptors
have been identified as both the bedrock and superficial deposits that underlie the
Project Site that are classified as Secondary A aquifers.  The abstraction well on the
Project Site for Abergelli Farm, and the various surface water bodies across the Project
Site are also considered controlled water receptors.
Potential pathways have been identified from these sources to residents, workers and
controlled waters.

Conclusions and
Recommendations

In order to provide further information to assess the potential ‘pollutant linkages’, a
ground investigation will be carried out at detailed design stage to assess soil, ground
gas and groundwater conditions at the Project Site.
Analytical data will then be used to undertake risk assessments to assess potential
risks to human health and controlled waters.  The ground investigation will obtain
information on ground instability hazards, including the depth and extent of any peat
horizons. It will also focus on potential underground mine workings using mine
abandonment plans.  This information will then be used to complete a mining risk
assessment and interpretative geotechnical report.

This sheet is intended as a summary only
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SECTION 1

INTRODUCTION
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1 INTRODUCTION

1.1 Context and Objectives

1.1.1 Abergelli Power Ltd (APL) (the ‘Client’) has commissioned Parsons
Brinckerhoff Ltd to undertake a Preliminary Geo-Environmental Risk
Assessment (desk study) of the Abergelli Power Project (the Project
Site). The Project Site location is shown on Figure 1.1.

1.1.2 The principal objectives of the study were:

¶ To provide baseline information for the Geology, Ground
Conditions and Hydrogeology Chapter 10 of the Environmental
Statement (ES) for the Project Site;

¶ To detail the geo-environmental setting of the Project Site to
include the surrounding land use, historical land use, geology,
hydrology and hydrogeology;

¶ To assess the potential for pollutant linkages based on current and
future land uses; and

¶ To provide recommendations for further investigations or
assessments if considered necessary.

1.1.3 The report has been completed to reflect the requirements of
Preliminary Risk Assessments as outlined in Environment Agency
document CLR11 ‘Model Procedures for the Management of Land
Contamination’; which emphasises the use of conceptual site models
and the identification of “source-pathway-receptor” pollutant linkages.

1.1.4 In addition the key geo-environmental characteristics of the Project Site
and the surrounding area will be described to identify any key
constraints, resources and assets that could affect or be affected by the
Project.

1.1.5 The Project comprises:

¶ A new Power Generation Plant in the form of a Simple Cycle Gas
Turbine (SCGT) peaking power generating station fuelled by natural
gas and capable of providing a rated electrical output of up to 299
Megawatts (MW) comprising:

o The Generating Equipment including between one and five Gas
Turbine Generators and Balance of Plant which are located on
the “Generating Equipment Site”;

o A new Access Road to the Generating Equipment Site from the
B4489, formed by upgrading an existing Access Road between
the B4489 junction and the Swansea North Substation and
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constructing a new section of Access Road from the Swansea
North Substation to the Generating Equipment site; and

o During construction and decommissioning, a temporary
construction compound (the Laydown Area).

¶ A new Gas Connection to bring natural gas to the Generating
Equipment from the National Transmission System; and

¶ A new Electrical Connection to export power from the Generating
Equipment to the National Grid Electricity Transmission System
(NGETS).

1.1.6 The Generating Equipment, Access Road, and Laydown Area are
together known as the Power Generation Plant, and are located within
the Power Generation Plant Site.

1.1.7 The current proposed layout of the scheme is presented on Figure 1.2.

1.2 Scope of Work

1.2.1 The preliminary geo-environmental risk assessment collates and
presents factual information available for the Project Site from the
following sources:

¶ GroundSure GeoInsight Report (geological conditions, hazards and
mining hazards) (GS-1587648 29th July 2014) (Appendix A);

¶ GroundSure EnviroInsight Report (groundwater vulnerability,
landfills and pollution incident records, and sensitive land uses
within the vicinity of the Project) (GS-158647, 29th July 2014)
(Appendix A),

¶ The GroundSure MapInsight Report (historical maps) (GS-1587646
30th July 2014) (Appendix A),

¶ Soilscape Website (Cranfield University) via
http://www.landis.org.uk//soilscapes (viewed 30th July 2014);

¶ Review of available BGS information via
http://mapapps2.bgs.ac.uk/geoindex/home.html (viewed 30th July
2014) (Selected information reproduced in Appendix B);

¶ Review of Geological Survey Maps, scale 1:10,560 Glamorgan
Sheet SN60SE, 1964, 1971, and Provisional Edition Sheet
SN60SW 1961;

¶ Review of EA Groundwater Vulnerability 1:10,000 Map Series,
West Glamorgan, Sheet 35, 1996.
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¶ Review of EA, 'What's in your backyard?' Website:
http://maps.environment-agency.gov.uk/wiyby/ (viewed 30th July
2014);

¶ Consultation information from National Resources Wales (NRW);

¶ Consultation information from the City and County of Swansea
Council (CCS);

¶ Coal Authority Mining Report, 1st August 2014 (Appendix C); and

¶ Google Earth Pro imagery (viewed 28th November 2014).

1.2.2 Parsons Brinckerhoff has reviewed planning applications submitted
within the vicinity of the Project Site, but they did not include any
information not already publicly available.

1.2.3 This report includes a review of the geological, hydrological and
hydrogeological information, recorded mining/mineral extraction
activities, pollution incidents, landfills, pollution controls, hazardous
substance registrations and the historical development of the Project
Site and up to a 1 km radius surrounding the Project Site.

1.2.4 Based on this information, a preliminary conceptual site model has
been produced through a tabular description of identified potential
sources of contamination, pathways for contaminant migration and
potential receptors for current and proposed future end uses.

1.2.5 The conceptual site model identifies complete source - pathway -
receptor pollutant linkages that could affect human health and
controlled waters, and highlights gaps and uncertainties in the available
information.

1.3 Limitations

1.3.1 Parsons Brinckerhoff has prepared this report for the sole use of the
Client in accordance with generally accepted consulting practices and
for the intended purposes as stated in the agreement under which this
work was completed. This report may not be relied upon by any other
party without the explicit written agreement of Parsons Brinckerhoff. No
other third party warranty, expressed or implied, is made as to the
professional advice included in this report. This report must be used in
its entirety.

1.3.2 The records search was limited to information available in a confidential
manner from the Client, GroundSure Ltd and public sources including
regulatory authorities.
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1.3.3 Unless Parsons Brinckerhoff has actual knowledge to the contrary,
information obtained from interviews or provided to Parsons
Brinckerhoff by site personnel and other information sources has been
assumed to be correct. Parsons Brinckerhoff does not assume any
liability for misrepresentation of information or for items not visible,
accessible, or present on the subject Project Site at the time of the site
reconnaissance.

1.4 Business Management System Control

1.4.1 Parsons Brinckerhoff operates under a Business Management System.
The Management System comprises the processes necessary for
effective operation of the business and is designed to meet the
requirements of BS OHSAS 18001:2007, ISO 9001:2008 and ISO
14001:2004.

Safety Management

1.4.2 Site activities, as well as office based work, has been undertaken in
accordance with Parsons Brinckerhoff’s Integrated Management
System – Safety Management Series which operates within the
standard outlined in BS OHSAS 18001:2007 (Certificate of
Registration: 81259-2010-AHSO-GBR-UKAS).

Quality Control

1.4.3 Work on this project and the preparation of this report has been
undertaken in accordance with PB’s Integrated Management System –
Quality Control Series which operates within the standard outlined in
ISO 9001:2008 (Certificate registration No 81255-2010-AQ-GBR-
UKAS).

Environmental Management

1.4.4 The design and implementation of this project has been undertaken in
accordance with Parsons Brinckerhoff’s Integrated Management
System - Environmental Management System Series that has been
developed in line with ISO 14001:2004 (Certificate registration No.
81257-2010-AE-GBR-UKAS).
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SECTION 2

PRELIMINARY GEO-ENVIRONMENTAL RISK ASSESSMENT
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2 PRELIMINARY GEO-ENVIRONMENTAL RISK ASSESSMENT

2.1 Site Referencing Information

2.1.1 Site referencing information is provided within Table 2.1Error!
Reference source not found. and the Project Site location is
illustrated on Figure 1.1.

Table 2.1: Site Description

Name of Site Abergelli Power Project

Site Location Abergelli Farm.

The Project Site is 2 km north of junction 46 of the M4,
approximately 1.4 km south east of Felindre, 1.2 km
west of Llwyncelyn and 1.6 km north of Llangyfelach.

Size and Shape of Site The site is an irregular shape in plan with an
approximate total area of 30 ha.

NGR / Latitude and
Longitude

Approximate centre of the site at: NGR 265284,
201431;
Latitude: 51°41'52.92 Longitude: 3°57'12.95

Current Site Use The land use is predominantly agricultural, used for
sheep and horse grazing.

Within the Project Site there is a small historic landfill
and the remains of Abergelli Colliery, both of which are
located north of Abergelli Farmhouse.

2.1 Site Setting and Surrounding Environment

2.1.1 The site setting and surrounding environment is described in Table 2.2.

Table 2.2 Site Setting and Surrounding Environment

Site Access Site access will commence from the west via the B4489 utilising
the existing National Grid road and then extends (via current
agricultural land) to the west of the Generating Equipment Site
and along the southern boundary of the Gas Compressor
Station.

Ground Cover Ground cover at the Power Generation Plant Site primarily
comprises fields used for grazing, bounded by drainage ditches,
fencing and hedgerows. The Generating Equipment Site and
Laydown Area are divided into two areas by a soft surface horse
training track known as ‘the gallops’ with a block of broadleaved
woodland to the east classified as Ancient Woodland and a Site
of Importance for Nature Conservation (SINC).

Site
Topography &
Elevation

The land within the proposed Generating Equipment Site is at
approximately 90 m above Ordnance Datum (AOD) and gently
slopes down towards the south.
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Surrounding
Area

The area surrounding the Project Site is, at present,
predominantly rural in character, although there is a park and
ride facility to the south and a substantial amount of utilities
infrastructure in the area, some of which cross the Project Site.
A Gas National Transmission System Pipeline (Feeder 28), and
a Welsh Water Main pipeline cross the Project Site and there is
also a network of electricity pylons and overhead lines which
lead to and from National Grid’s Swansea North substation.
Furthermore a Water Treatment Works is located to the north
west while the Cefn Betingau Solar Park is located to the east of
Project Site.
The closest residential dwellings are detailed in Chapter 3, the
closest 440m south of the Generating Equipment Site, and
Abergelli Farmhouse approximately 620m north of the
Generating Equipment Site.

Environmentally
Sensitive Areas

A block of broadleaved woodland to the east of the existing
Generating Equipment Site is classified as Ancient Woodland
and a Site of Importance for Nature Conservation (SINC).
Further Ancient Woodland is also present to the south of the
National Grid Access Road.

2.2 Geological Information

2.2.1 The geology of the Project Site has been reviewed with reference to the
following sources:

¶ BGS Digital Geological map of Great Britain at 1:50,000 scale
www.bgs.ac.uk/geoindex; viewed on 30th July 2014;

¶ The GroundSure GeoInsight Report (geological conditions, hazards
and mining hazards) (GS-1587648 29th July 2014), Appendix A;

¶ BGS archive borehole log: SN60SE24, Appendix B;

¶ Review of Geological Survey Maps, scale 1:10,560 Glamorgan
Sheet SN60SE, 1964, 1971, and Provisional Edition Sheet
SN60SW 1961; and

¶ Coal Authority Mining Report, Appendix C.

2.2.2 On the basis of the above, the ground conditions beneath the Project
Site are likely to comprise the following:

Made Ground

2.2.3 Made Ground is not indicated on BGS records.  It is only likely to be
present in areas where there are structures and hardstanding
associated with previous development, i.e. the landfill and surrounding
the colliery farm buildings within the vicinity of the Project Site.
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2.2.4 If present, the stratum would be of unknown provenance and could
include a range of materials such as colliery spoil.

Superficial Deposits

2.2.5 The superficial deposits located across the Project Site comprise
predominantly of glacial till (a diamicton; predominantly clay) and
glaciofluvial deposits of sand and gravel. There are also pockets of
alluvium and peat present locally within the Project Site boundary.  The
mapped peat is located north west of Abergelli Farm, and within the
north eastern corner of the Generating Equipment Site and Laydown
Area, see the excerpt of a superficial geology map in Appendix A.  The
likely permeability of the superficial deposits range from very low (within
the clays) to very high (within the sand and gravel) across the Project
Site.

2.2.6 There are records of three boreholes formed within the Project Site
boundary held by the British Geological Survey (BGS); only one of
these is currently available for viewing online1 and presented in
Appendix B. The record has a reference of SN60SE24 and is located
east of Abergelli Farm (NGR 265200, 201600), in an area mapped as
being underlain by Devensian glaciofluvial deposits of sand and gravel.

2.2.7 The superficial deposits recorded on the log comprise yellow brown
gravelly clay down to 6 metres below ground level (m bgl), overlying a
grey brown clayey gravelly sand, clayey sand and sandy clay down to
15.8 m bgl of likely glaciofluvial deposits that is underlain by firm yellow
clay becoming stiff grey gravelly clay that is likely to be glacial till;
proven to a maximum depth of 16.8 m bgl.  Traces of coal were
identified at 10.7 m bgl within the clayey sand.

Bedrock Geology

2.2.8 The bedrock geology underlying the Project Site consists of the
Grovesend Formation from the Westphalian stage of the Carboniferous
period, comprising “argillaceous mudstones and siltstones, with well-
developed coals, and minor lithic sandstones”2.  This is the youngest
unit in the South Wales coalfields.  The lower boundary “is placed at
the base of the Swansea Four Fee Coal of the Swansea district” “where
it overlies mudstone seatearth” at the top of the Swansea Member.

2.2.9 The north eastern corner of the Project Site consists of the Swansea
Member, also from the Westphalian stage, comprising “green-grey
pennant sandstone, with thin mudstone / siltstone and seat earth
interbeds and mainly thin coals”.  The lower boundary of the Swansea

1http://scans.bgs.ac.uk/sobi_scans/boreholes/256144/images/10509869.html
2 http://www.bgs.ac.uk/lexicon/lexicon.cfm?pub=GDB
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Member “is placed at the base of the Golden Seam (Swansea Three
Feet or Graigola) (Woodland et al., 1957), where the coal rests on
mudstone seatearth within the Pennant Sandstone Formation”. This
geological formation is overlain conformably by the Grovesend
Formation.

2.2.10 There are many faults identified within the region of the Project Site.
The faults predominantly run from north west to south east, with the
downthrow (displacement) noted to the west-south west.  There is no
information of the dip angle on the geological maps.

2.2.11 There was a ‘Slant’ identified at Abergelli Colliery, which provided
access to both the Graigola and Swansea Four feet coal seams.  At a
slightly higher latitude than Abergelli Colliery the Swansea Four Feet
and Brynwhilach Two Feet seams are identified with fault offsetting
both seams.

2.2.12 The permeability of the bedrock geology ranges from low to high,
depending on the degree of fracturing.  There are nine faults across the
Project Site, two of which have been observed, according to BGS
records, and the others inferred either as a normal fault or along a coal
seam.  An excerpt from the geology map is provided in Appendix A.

Soils and Agriculture

2.2.13 There are two different soil classification areas across the Project Site.
The predominant soil classification is described as “slowly permeable,
wet, very acidic upland soils with a peaty surface”.  The soils are
described as “low fertility” and land cover is described as “moorland
rough grazing and forestry”.  The precipitation “drains to the stream
network”. It is noted in the source information that overgrazing of this
unit could lead to accelerated run-off and soil erosion3.

2.2.14 Through the centre and north eastern section of the Project Site, the
soils are described as “freely draining, slightly acid loamy soils”.  The
soils are of “low fertility”, with “arable and grassland” land cover and
precipitation “drains to local groundwater and rivers”.  There is potential
for groundwater contamination with these soils, comprising nitrate,
siltation and nutrient enrichment of streams from soil erosion.

2.2.15 The agricultural land classification for the land within and surrounding
the Project Site is grade 4 (“poor quality agricultural land”)4 “with severe
limitations which significantly restricts the range of crops and / or level

3
http://www.landis.org.uk/soilscapes/index.cfm

4 Ministry of Agriculture, Fisheries and Food Welsh Office Agricultural Department (1975) Agricultural Land Classification of
England and Wales Map, Scale 1:2,000,000.
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of yields, mainly suited to grass with occasional arable crops”5.  The
Project Site is known to be utilised as improved grazing for sheep and
horses, with small areas of marshy grassland and woodland copses
interspersing the improved grassland to the north and east. The
importance of this resource is considered low.

Ground Workings and Mineral Resources

2.2.16 According to the GroundSure GeoInsight Report (Appendix A), based
on historical mapping there have been a number of historical surface
ground working features on the Project Site.  These comprise refuse
heaps, a colliery, old gravel pits, unspecified pits and a pond.

2.2.17 The GroundSure GeoInsight Report has identified a gravel pit at
Abergelli Fach that produced sand and gravel. There are also a number
of surface mineral workings, including sand and gravel, sand,
sandstone and one underground deep coal working within 1km of the
Project Site.  All operations have a “ceased” status (i.e. they are no
longer active workings).

2.2.18 The Project Site is not within an area of tin or clay mining, or brine or
gypsum extraction.

Underground Coal Mining

2.2.19 A review of the GroundSure GeoInsight Report identified Abergelli
Colliery which is located adjacent to the Project Site approximately 500
m north of Abergelli Farm.  A coal pit, shaft, colliery, and mine spoil
heap have all been identified on historical mapping at locations
extending to between 480 m and 1 km from the Project Site boundary
(i.e. off-Project Site).

2.2.20 Further details on Abergelli Colliery are presented in the Coal Authority
Mining Report (Appendix C) and are summarised below.

2.2.21 The Project Site is in the likely zone of influence from workings in three
seams of coal, from shallow to a depth of 380 m.  The Coal Mining
Report indicates the coal seams were last worked in 19866.

2.2.22 There are two mine entries close to the Project Site, one of which is
located in the vicinity of Abergelli Colliery (north of Abergelli Fach
Farm). The other is located south of the National Grid’s ‘Swansea
North’ electrical substation at NGR 264970, 200800.  There is no
record of any treatment to the mine entries.

5
Ministry of Agriculture, Fisheries and Food Welsh Office Agricultural Department (October 1988) Agricultural Land

Classification of England and Wales, Revised guidelines and criteria for grading the quality of agricultural land.
6 Non-Residential Coal Authority Report, 01/08/14
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2.2.23 The Project Site is currently not in an area for which the Coal Authority
is determining to grant a licence to remove coal using underground
methods, where a licence has been granted or in an area that is likely
to be affected at the surface from any planned future workings.
However, reserves of coal exist and could be worked in the future.

Opencast Coal Mining

2.2.24 The Coal Authority report states that the Project Site is not within the
boundary of an opencast site from which coal has been removed by
opencast methods, and does not lie within 200 m of a boundary of an
opencast site.  It also states that the Project Site is not within 800 m of
the boundary of an opencast site for which the Coal Authority are
determining whether to grant a licence to remove coal by opencast
methods, or for which a licence to remove coal has been granted.

Ground Stability / Subsidence

2.2.25 The Coal Authority Mining Report (Appendix C) indicates that no notice
of the risk of the land being affected by subsidence has been given
under section 46 of the Coal Mining Subsidence Act 1991.

2.2.26 Abergelli Farm has been subject to remedial works, by or on behalf of
the Coal Authority under its emergency surface hazard call out
procedures. No further information was provided, however two damage
notices or claims for alleged subsidence damage were made in June
1995 and November 1996.

2.2.27 Geological hazards at the site identified in the GroundSure GeoInsight
Report are detailed within Table 2.3.

Table 2.3 Geological Hazards

Stability Collapsible ground Negligible to very low

Compressible ground Negligible to high

Ground dissolution Null to negligible

Landslide Very low to low

Running sand Negligible to low

Shrinking or Swelling
Clay Negligible to very low

Radon hazards The Project Site is in a Radon Affected Area, as
between 3-5% of properties are above the
Action Level. Radon protective measures may
be necessary in the Project.
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2.2.28 The high hazard associated with compressible ground is mapped and
presented within the GroundSure GeoInsight Report and is presumably
associated with the peat. One of the high hazard areas is situated in
the location of the Generating Equipment Site, along the eastern
boundary, and the other to the west and north west of Abergelli Farm.

2.2.29 Consideration of this hazard will be made in the design of any ground
works (including site investigation, earthworks, de-watering) and
foundation design.

2.3 Hydrogeological Information

2.3.1 The hydrogeology of the site has been reviewed with reference to the
following sources:

¶ GroundSure EnviroInsight report dated 29th July 2014 (Appendix
A); and

¶ Environment Agency Website ‘What’s in your backyard’
(http://www.environment-agency.gov.uk/) 30th July 2014.

2.3.2 The aquifer classifications associated with the superficial geology
comprise “unproductive strata” for the glacial till and “secondary A
aquifer” for the glaciofluvial deposits.

2.3.3 The bedrock geology has been classified as a Secondary A aquifer.

2.3.4 Unproductive strata are rock layers or drift deposits with low
permeability that have negligible significance for water supply or river
base flow.

2.3.5 Secondary A aquifers are permeable layers capable of supporting
water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers.

2.3.6 The BGS archived borehole log identified a water strike at 10.7m bgl
(ground level was 113m AOD). However, there was no information
regarding the resting water level in this borehole.

2.3.7 The GroundSure EnviroInsight Report has identified areas susceptible
to groundwater flooding within 50 m of the Project Site.  This is
associated with superficial deposits, where shallow unconsolidated
sedimentary aquifers overlie unproductive strata.  The susceptibility to
groundwater flooding is potentially at the surface, which means that
given the geological conditions in the area, groundwater flooding
hazard should be considered in all land-use planning decisions.  The
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BGS confidence rating of this groundwater flooding is classified as
'high'.

2.3.8 Groundwater quality in the study area has been assessed against the
objectives of the Water Framework Directive (WFD). According to the
EA website the current quantitative quality is good and is predicted to
remain so in 2015. The current chemical quality is poor and expected to
remain so in 2015.

Licenced Groundwater Abstractions

2.3.9 The GroundSure EnviroInsight Report has identified one groundwater
abstraction licence on the Project Site, associated with Abergelli Farm.
The licence number is 22/59/4/0027 with groundwater used for general
farming and domestic purposes.  The version start date was
01/02/1993, as there is no end date, it has been assumed to be still
active.

2.3.10 There are an additional 16 No. groundwater abstraction licences within
2 km of the Project Site all used for general farming and domestic
purposes.  The location of licensed groundwater abstractions within the
vicinity of the site are presented in Figure 10.1 of the Environmental
Statement.

Groundwater Vulnerability

2.3.11 The Project Site does not lie within a groundwater Source Protection
Zone (SPZ).

2.3.12 Groundwater vulnerability has been identified from the GroundSure
EnviroInsight Report with a varying classification across the Project
Site; i.e. from low to high leaching potential.

2.3.13 Low soil vulnerability is described as soils in which pollutants are
unlikely to penetrate the soil layer because either water movement is
largely horizontal, or they have the ability to attenuate diffuse
pollutants. High soil vulnerability is described as coarse or moderately
shallow soils which readily transmit non-adsorbed pollutants and liquid
discharges but have some ability to attenuate adsorbed pollutants
because of their clay or organic matter content.

Discharge Consents to Groundwater

2.3.14 There have been three discharge consents on the Project Site, all now
expired or revoked:

¶ Discharging to land associated with Abergelli Farm in 1987;
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¶ The National Grid Gas Compressor Station, discharging sewage to
an unnamed land drain, effective between 2007 and 2010; and

¶ Trade discharges (site drainage) to the Afon Llan, revoked in 2011.

2.3.15 Further details of other discharge consents within 500 m of the Project
Site boundary is presented in the GroundSure EnviroInsight Report.

2.4 Hydrological and Drainage Information

2.4.1 There are a number of small watercourses within the vicinity of the
Project Site that drain to the Afon Llan, along with a number of springs
and small ponds.

2.4.2 The Afon Llan flows in a south westerly direction to the west and south
of the Project Site, discharging into the Loughor Estuary.  In addition,
another watercourse, the Afon Lliw is located approximately 1.3 km
north of the Project Site and also discharges into the Loughor Estuary.

2.4.3 Artificial water features include the Felindre water treatment works with
covered reservoir situated immediately north of the Project Site, and
the Lower Lliw reservoir situated approximately 1.1 km north of the
Project Site.

2.4.4 The closest potable water supply is from the Lower Lliw Reservoir
approximately 1 km north west of the Project Site.  The original start
date of abstraction was 09/08/1989.

Flood Risk

2.4.5 The GroundSure EnviroInsight Report indicates that the southern tip of
the scoping boundary is located in an area at risk from flooding with an
estimated annual probability of between 1 in 1000 (0.1%) and 1 in 100
(1%) from rivers (i.e. Flood Zone 2 and 3). However, the Project Site is
not located within an area at risk from flooding.

2.4.6 According to the British Geological Survey (BGS) there are areas within
50 m of the Project Site that are susceptible to groundwater flooding.
This is associated with shallow unconsolidated sedimentary aquifers
which overlie unproductive aquifers (Superficial Deposits flooding).

Licensed Surface Water Abstractions

2.4.7 According to the GroundSure EnviroInsight Report there are no surface
water abstractions within the Project Site boundary. However, there is
one licensed surface water abstraction within 825 m east of the Project
Site used for “lake and pond throughflow”, sourced from the Afon Llan.
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Discharge Consents to Surface Water

2.5 There are no active discharge consents to surface water; however
there are seven consents which have either expired or have been
surrendered.

Recorded Pollution Incidents

2.5.2 According to the GroundSure EnviroInsight Report there have been
three pollution incidents within the Project Site. Two were related to
atmospheric pollutants and effects, causing a minor impact to air in
2002 situated in the National Grid Gas Plc.  The third was related to
inert materials and wastes described as soils and clay causing a
significant impact to the water environment.  The incident was dated
May 2007 and located on the northern boundary of the Project Site.

2.6 Recorded Landfill Sites

2.6.1 The GroundSure EnviroInsight Report and Environmental Agency data
indicate one authorised landfill and an adjacent historic “Landfill
Extension” located within the Project Site boundary, presented in
Figure 10.1. This is named the Abergelli Fach Farm landfill and its
current status is ‘closed’.  The total void space was calculated at
75,000m3, with a total tonnage of 142,500t. The landfill was only able to
accept non-biodegradable wastes.

2.6.2 The Landfill Extension is reported to have accepted inert waste.  The
planning application for this extension was granted in 1997.  National
Resources Wales (NRW) have provided the Working Plan and
associated drawings for the landfill which were dated March 1994
(Appendix D).  The total void space was calculated at 99,898m3, with a
total tonnage of 179,816t.

2.6.3 The Working Plan described the land as low lying, and poorly drained.
Approximately three quarters of the landfill area was covered by a mine
soil dump from Abergelli Colliery.  This mine waste was removed
leaving a layer of well compacted mine waste over the majority of the
landfill area.  The area of ground that was covered by the mine spoil
was used for drying out of water treatment sludge (aluminium sulphate)
though ceased when the landfill became operational.  No further
information on this operation is known.

2.7 Recorded Animal Burial Grounds

2.7.1 Information obtained from CCS indicates there was no local cull of
animals in Swansea, Neath Port Talbot or Carmarthenshire during the
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Foot and Mouth outbreak in 2001.  No mass burial of animals have
been recorded at the Project Site.

2.8 Pollution Controls

2.8.1 There is one Integrated Pollution Prevention and Control (IPPC) permit
located within the Project Site boundary.  This is for the Gas
Compressor Station for the combustion of any fuel held by National
Grid Gas Plc.

2.9 Sensitive Land Uses

2.9.1 There are two areas of ancient woodland within the Project Site.  One
area of ancient woodland is located north east of the Generating
Equipment Site and another to the south of the Access Road.  Further
detail is provided within the Ecology Chapter of the Environmental
Statement (Chapter 8).

2.10 Historical Development & Potentially Contaminative Land Uses

2.10.1 Historical maps are provided in the GroundSure MapInsight Report in
Appendix A, Google Earth was also used to view satellite imagery of
more recent land uses.  The historic development of the Project Site is
summarised within Table 2.4.

Table 2.4 Historical Map Summary

Dates/Sources On Project Site Off Project Site

1876-1878

1:10,560

1:2,500

The Project Site is
predominantly agricultural fields
and tracks, with areas of
woodland and marshland.

There are a number of buildings
associated with Abergelli Fach
and Abergelli Fawr in the central
region of the Project Site, and
Bryn Mawr along the north
western corner of the Project
Site.

The land is predominantly
agricultural.
A lime kiln is identified to the
south east of the Project Site;
west of the Maes-eglwys
development.

1896 – 1897

1:10,560
1898 – 1899

1:2,500

A gravel pit is identified to the
west of Abergelli Fach.

The woodland in the south of the
Project Site has now been
identified as Abergelli Fach
Plantation and Lletty Morfil
Plantation.

An old gravel pit is identified to
the south of the Project Site
that was not previously
identified.

An old tramway is identified to
the north of the Project Site,
which was not previously
identified on the older map.
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Dates/Sources On Project Site Off Project Site

1913-1914

1:10,560
1913-1918
1:2,500

The gravel pit is now identified
as old.

Rises and streams are now
indicated on the map.

Two old quarries have been
identified. One approximately
500 m west and one
approximately 750 m north
west of the Project Site.
A tank is identified next to a
spring just off Project Site,
north of Abergelli Fach
Plantation.

The limekiln previously
identified is now labelled as
old limekiln.

1921

1:10,560

No significant changes. No significant changes.

1935-1938

1:10,560

1935 1:2,500

Abergelli Colliery, associated
buildings, engine houses,
railway sidings, slant (loading
bay) and tank are identified on
the map, north of Abergelli Fach.

No significant changes.

1948

1:10,560
The buildings associated with
Abergelli Colliery have changed
slightly but still appear to be
operational.

No significant changes.

1964

1:10,560
1960 1:2,500

1958 1:2,500

The colliery is now identified as
disused.

A spoil heap/tip adjacent to the
colliery is identified to the north
west of the mine with a routeway
into the centre of the tip. Railway
sidings tracks run through the
colliery and ends at the edge of
the spoil heap/tip.

The tank next to Abergelli
Plantation and the previously
identified spring are no longer
identified.

The old tramway is now
labelled as dismantled.

1975

1:10,000
1974 1:2,500

The railway sidings and one
building associated with the
Abergelli Colliery are no longer
identified.
Electricity pylons are identified
across the site, towards the
central section of the Project
Site, running in a north east to
south west direction.

A tip is labelled approximately
300 m to the south of the
Project Site.
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Dates/Sources On Project Site Off Project Site

1991

1:10,000
1989-1:2,500

1989-1992

1992-1993
1:2,500

1999 Google
Earth Pro
imagery

An electrical substation is
present in the south western
corner of the Project Site,
adjacent to Lletty-morfil
Plantation.
A large warehouse building is
now present in this area.

Abergelli Fach is now labelled as
Abergelli Farm and looks to have
been redeveloped.
Abergelli Fawr is now labelled as
ruins.
From the earliest imagery
available on Google Earth Pro
the old gravel pit does not look
to be backfilled.  The landfill
looks to be backfilled and the
slope graded. The majority of the
landfill extension is vegetated.

A gas valve compound is
shown adjacent to the north
western Project Site boundary.
Beyond the gas valve
compound are covered
reservoirs and associated
water treatment works.
The tip to the south of the
Project Site is no longer
identified.

2002

1:10,000

2002 Google
Earth Pro
imagery

An embankment previously
identified as a spoil heap or
similar is present to the north
west of the former mine.  Two
buildings associated with the
colliery remain.

The landfill is becoming
vegetated. The northern part of
the landfill extension looks to be
currently worked

No significant changes.

2006 and 2008
Google Earth
Pro imagery

The eastern part of the landfill is
under hardstanding for units and
vehicles associated with current
landfilling operations. There is a
large trench through the landfill
extension running south east to
north west.

No significant changes.

2010

1:10,000
2010 Google
Earth Pro
imagery

The previous track across the
site to Abergelli Farm is now
developed into a roadway.
Vegetation is developing on the
eastern part of the old gravel pit.
The landfills no longer look
operational. There are no
vehicles or units remaining,
although the trench is still
present.  Vegetation is maturing.

No significant changes.
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Dates/Sources On Project Site Off Project Site

2013

Google Earth
Pro imagery

Vegetation is becoming well
developed on the eastern part of
the old gravel pit and over the
landfill and landfill extension
areas.

No significant changes.

2.11 Potentially Contaminative Land Uses

2.11.1 Table 2.5 and Figure 10.1 of the Environmental Statement presents
potentially contaminative land uses identified on-Project Site and within
500m of the Project Site boundaries. It also details contaminant groups
potentially present as a result of these land uses.

Table 2.5 Potentially Contaminative Land Uses

Process/ Land
use

Location Contaminant Groups Potentially
Present on-site

Abergelli Colliery,
engine houses,
tanks, railway
sidings/conveyor
belt and spoil
heap

North of Abergelli Fach
(Farm) on the Project
Site.

Metals and metalloids, polycyclic
aromatic hydrocarbons (PAHs),
hydrocarbons, lubricating oils,
sulphates, asbestos, ground gas
including coal bed methane.

Drying out of
water treatment
sludges
(aluminium
sulphate)

Abergelli Colliery and
location of historic
landfill.

Aluminium sulphate and heavy
metals

Historic Landfill
and Landfill
Extension

North west of Abergelli
Colliery (north of
Abergelli Fach) on the
Project Site.

Hydrocarbons, asbestos and
unknown contaminants associated
with the waste, landfill gas.

Gas Compressor
Station and
electricity pylons

Western part of the
Project Site – Operated
by National Grid Gas
Plc. Electricity pylons
traverse across the
Project Site

Polychlorinated biphenyls (PCB’s),
other transformer oils and solvents

Agricultural land
and plantations

Across the majority of
site including
plantations to the south
of the Project Site.

Fertilisers, hydrocarbons and
lubricating oils associated with
machinery.

2.12 Sources of Contamination

2.12.1 The most likely sources of contamination for the Project Site are:
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¶ Contamination associated with the historic landfill and landfill
extension;

¶ Contamination associated with the historic colliery, including
aluminium sulphate sludge; and

¶ Contamination from agricultural land use including leaks/spills from
machinery.

2.13 Preliminary Conceptual Site Model

2.13.1 On the basis of the information summarised above, a preliminary
conceptual site model (CSM) has been developed for the Project Site.
The CSM identifies potential contaminants, receptors (both on and off-
site) and exposure pathways that may be present. The identification of
such potential “pollutant linkages” is a key aspect of the evaluation of
potentially contaminated land.

2.13.2 An approach based on CIRIA report C552 has been adopted within this
report. For each of the pollutant linkages, an estimate is made of;

¶ The potential severity of the risk; and

¶ The likelihood of the risk occurring.

2.13.3 Table 2.6 presents the classification of the severity of the risk.

Table 2.6: Severity of Risk

Severe Acute risks to human health;
Major pollution of controlled waters(watercourses or
groundwater)

Medium Chronic (long-term) risk to human health;
Pollution of sensitive controlled waters (surface waters or
aquifers)

Minor Requirement for protective equipment during site works to
migrate health effects;
Damage to non-sensitive ecosystems or species

2.13.4 The probability of the risk occurring is classified according to criteria
given in Table 2.7.

Table 2.7: Probability of Risk Occurring

High Likelihood Pollutant linkage may be present, and risk is almost certain
to occur in the long term, or there is evidence of harm to the
receptor.

Likely Pollutant linkage may be present, and it is probable that the
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risk will occur over the long term.

Low Likelihood Pollutant linkage may be present and there is a possibility of
the risk occurring, although there is no certainty that it will
do so.

Unlikely Pollutant linkage may be present but the circumstances
under which harm would occur are improbable.

2.13.5 An overall evaluation of the level of risk is gained from a comparison of
the severity and probability as presented in Table 2.8.

Table 2.8: Comparison of Severity and Probability

Severity

Severe Medium Minor

P
ro

b
ab

ili
ty

High
Likelihood

Very high risk High Risk Moderate / low
risk

Likely High risk Moderate risk Low risk

Low
Likelihood

Moderate risk Moderate/ low
risk Very low risk

Unlikely Moderate / low risk Low risk Very low risk

2.13.6 Potential “pollutant linkages” associated with the Project are detailed
within Table 2.9.

2.13.7 It should be noted that the identification of potential “pollutant linkages”
does not indicate that they are significant in any way or that the Project
Site is unsuitable for its current/proposed use. It does however act as a
way of focusing future data collection at the Project Site and identifying
any key potential risks associated with the Project Site.

2.13.8 The risks to construction workers associated with the Project Site are
considered negligible with embedded mitigation taken into
consideration, such as PPE and following best practice procedures.

2.13.9 The current conservative assessment is based on a desk study and will
be confirmed through intrusive investigation prior to detailed design.

2.13.10 It should also be noted that potential risks associated with ground
instability are not incorporated into the assessment.
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Table 2.9 Potential Pollutant Linkages Associated with the Future Development and their Preliminary Risk Rating

Source Pathway Receptor Scale Risk Comment

Waste within
the historic
landfill and
landfill
extension

(Including the
process of
drying out water
treatment
sludge)

Direct contact
with shallow
groundwater
impacted with
landfill
leachates.

Construction
Workers

Very
localised
small scale
areas

Low The majority of the development area will comprise
hardstanding; therefore the risk of exposure is
negligible. Regular contact with this potential
contaminative source is unlikely. The presence of
vegetation across the majority of the Project Site limits
exposure via the direct contact pathway.  Also, the
potential sources of contamination cover a small area
of the land within the Project Site.  The risk associated
with this S-P-R is irrespective of the Project going
ahead.

Human Health:
Future workers on
the Generating
Equipment

Low As above.  In addition, the exposure durations are
limited and the receptor class is less sensitive.
Regular contact with site soils is unlikely.

Cross
contamination
via piling during
the development
works.

Controlled Waters:
Secondary A
superficial and
bedrock aquifers
and an abstraction
well

Low Whilst a pathway could be created via such a means,
the area which will require piling is on greenfield land
and therefore the probability of the risk occurring is
unlikely; therefore the risk is considered low.
Groundwater flow direction is currently unconfirmed.

Landfill gas
generation

Construction
Workers

Low There is potential for landfill gases to be present within
the landfill and landfill extension. The gas generation
is anticipated to be low as the landfill was licenced to
only receive inert and nonbiodegradeable waste. This
needs to be considered as buried structures will be
constructed to the east of the landfills. The exposure
durations are limited and the receptor class is less
sensitive; the generating equipment site is relatively
distant from the landfill hence the “Low” classification.

Human Health:
Future workers on
the Generating
Equipment
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Source Pathway Receptor Scale Risk Comment

Mine gas
generation

Human Health:
Residents of
dwellings within the
study area

Extent of
mine
workings is
unknown

High During the construction works there is a likelihood that
ground gas from coal bed methane or mine workings
may be disturbed.

Human Health:
Future workers on
the Generating
Equipment

High

Agricultural land
use

Surface run-off Controlled waters,
drainage ditches
within the Project
Site boundary

Wide
spread
across
land, but
very low
frequency
use

Low Sprayed fertilisers could be washed into receiving
surface waters. Drainage ditches run across the
Project Site and may transport contaminants. The
farming practices and potential use of chemicals is
unknown but as the land is predominantly used for
grazing the risk is considered low.  The risk
associated with this S-P-R is irrespective of the
Project going ahead.

Natural gas
from potential
peat stratum

Natural ground
gas generation

Human Health:
Future workers on
the Generating
Equipment

One area
of mapped
peat
identified

Moderate /
Low

There is potential for natural ground gases to be
present within the peat stratum mapped in localised
areas within the Project Site. The gas generation is
anticipated to be moderate to low in these areas and
this currently vents naturally.

Construction
workers

Moderate /
Low

Construction workers may potentially disturb the peat
habitat during the construction works; this is
particularly relevant with sub-surface construction
activities where ground gas may accumulate.
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SECTION 3

CONCLUSIONS AND RECOMMENDATIONS
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3 CONCLUSIONS AND RECOMMENDATIONS

3.1 Conclusions

3.1.1 APL commissioned Parsons Brinckerhoff to undertake a preliminary
risk assessment (desk study) as part of the geology, ground conditions
and hydrogeology chapter for the Environmental Statement of Abergelli
Power Project.

3.1.2 The geological and hydrogeological conditions have been investigated
and described on the basis of the available published information.

3.1.3 Following a review of information relating to the site and surrounding
area, a number of discrete potential ‘pollutant linkages’ have been
identified at the Project Site.

3.1.4 Potential sources from the previous use of the site are localised and
include an historic landfill and landfill extension, a colliery and historic
water treatment processes associated with the mine, a potentially
backfilled gravel pit, and agricultural use including potential animal
burials.

3.2 Recommendations

3.2.1 In order to provide further information for this assessment to assess the
potential ‘pollutant linkages’, a focused intrusive ground investigation is
recommended.

3.2.2 This would likely be incorporated into the site-wide ground investigation
and include exploratory holes (boreholes and trial pits) to investigate
soil and groundwater conditions at the Project Site, and to characterise
the deposits in each of the areas identified as a potential source of
contamination.

3.2.3 The ground investigation would also obtain information on ground
instability hazards, including the depth and extent of any peat horizons.
It will also focus on potential underground mine workings using mine
abandonment plans.  This information will then be used to complete a
mining risk assessment and interpretative geotechnical report.

3.2.4 Sampling of soils, groundwater and surface water will be carried out for
chemical analysis to establish the presence/absence of any
contamination and allow the assessment of the significance through the
completion of a risk assessment.

3.2.5 Ground gas monitoring will also be required in the area due the
increased potential for gas generation from coal workings, the landfill or
peat areas.
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APPENDIX A

GROUNDSURE REPORTS
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APPENDIX B

BGS BOREHOLE LOG
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APPENDIX C

COAL AUTHORITY MINING REPORT
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APPENDIX D

LANDFILL WORKING PLAN RECORDS FROM NRW
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APPENDIX A

GROUNDSURE REPORTS
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