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Executive Summary

Introduction

Proposed
Development

Site Location and
Description

Geology and Ground
Conditions

Mining

Site History

Geo-environmental
Constraints

Transport for Wales (TfW) has commissioned MottMacDonald Ltd to undertake a
geotechnical and geo-environmental deskstudy forthe Hoover Strategic Regeneration
Scheme (the ‘site’) as part of the proposed South WalesMetro.

Atthe time of writing the proposed development forthe Hoover Strategic Regeneration
Scheme comprisesa mixed end use. Thisincludesa new park and ride station, a new metro
station on the Taff Vale Railway Line, and areasof residential, open space and employment.
The site covers a total area of approximately 47.6 hectareson the valley floor of the Taff
Valley, approximately 1.9km (1.2 miles) south of Merthyr Tydfil. Itiscentred at approximate
National Grid Reference 305486, 204655.

The River Taff flowsalongthe valley floor, and the Taff Valley isbound to the east by the
Mynydd Cilfach-yr-encil and Merthyr Common and to the west by Mynydd Gethin of the
Mynydd Merthyr.

The northern area of the site liesto the west of the River Taff only, andthe southern area of
the site liesto the east and west of the River Taff. The Taff Vale Railway runsthrough the
southern area of the site, immediately to the east of the River T aff.

To the east of the River Taff the site comprisesthe former Hoover Factory, with a Sports
Ground and Pavilion. T o the east of the former Hoover Factory the site comprises 1.5
hectaresof a car park for the Triangle BusinessPark, separated from the formerHoover
Factory by the A4054.

The western area of the site comprisesthe Abercanaid Industrial Estate, with
approximately 3.3 hectaresof rough grassland in the south. A Dismantled Railway crosses
the western area of the site in the north.

The ground conditionsbeneath the site are likely to comprise:

Made ground depositsacross the site;

Superficial Depositscomprising Alluvium underlie the majority of the site, and Glacial Till
underliesthe southwest of the site;

Bedrockof the South WalesLower Coal Measures underliesthe north of the site, and
South WalesMiddle Lower Coal Measuresunderlie the south of the site; and

A northwest to southeast trending fault crosses through the South WalesCoal Measures
in the north of the site.
Groundwaterwasencountered at 4.57mbgl and 9.14m bgl intwo historic boreholeson the
formerHoover Factory.

The site liesin the South Wales Coalfield. The Coal Authority Report indicatesthere are
twenty-two known worked shallow coal ssamsunderlying the site, mined at depths
between 10m and 156m between 1862 and 1950. It furtheridentifieseleven worked coal
seams and one worked ironstone seam in the surroundingarea, mined at shallow depths
between 36m and 174mbetween 1852 and 1949.

Sixteen coal outcropsare indicated to crossthe site, and where these coal outcropsare
located Coal Authority Development High Riskareas are designated.

Two areasof probable shallow coal mine workingsare identified on and within 100m of the
site, and fourteen areasof known shallow coal mine workingsare noted by the Coal
Authority on the site and inthe surrounding area.

Three shallow spine roadwaysare indicated inthe southwest of the site, that extend
beyond the western site boundary, where a further two shallow spine roadwaysare
identified. Anotherthree shallow spine roadways are located to the east of the site.

Eight mineentriesare indicated to be present on the site, andtwenty-one mine entriesare
shown in the surrounding area by the Coal Authority.

The site lieswithin the South Wales Coalfield and therefore hasa history of coal and
mineral extraction. Other historical land useson the site and within the surroundingarea
include;industrial and manufacturing factories, a dairy, depots, a wire works, a gas works,
allotment gardens, tips, a dock, and a burial ground.

The currentland use on the site comprisesa mix of commercial,industrial and agricultural.

Several geo-environmental constraintshave beenidentified forthe site based on the desk
based review of availableinformation relating to land use and ground conditions. The key
potential constraintsat the site associated with potentially contaminated soil and
groundwaterare:
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Aspect

Details

Historical/ current factoriesand depotsassociated with the Abercanaid Industrial Estate;
Historical tipsfrom industrial activitiesin the area;

Historicrailway linesand sidings, and the current T aff Vale Railway;

Historical GasWorks;

Agricultural and allotment gardens; and

o Fill materialsfrom historical and currentmining, quarriesand pits.

Geotechnical

The desk based review of available information relating to land use and ground conditions

Constraints has identified several geotechnical constraints. The key geotechnical constraintsat the site
are:
o Unknown thickness and composition of Made Ground underlying the site;
e Poorground conditionsassociated with Made Ground and Alluvial Deposits;
o Localised flooding and/orwashout;
o Potential shallow groundwaterlevels;
o Weathered bedrockat fault;
o Unknown rockhead profile/ unknown thicknessof superficial deposits; and
o Coal Authority Designated High RiskDevelopmentArea, shallow mine workingsand
mine entrieson the site.
Recommendations The desk study assessment hasindicated known shallow coal and iron mining, underthe

site and in the surrounding area andthe majority of the site islocated withina Coal
Authority Development High RiskArea. Itis therefore recommended that a full mining risk
assessment is undertaken to understand the associatedrisks. The full miningrisk
assessment will comprise, where available, the purchase and detailed review of mining
abandonment plans, in conjunction with a detailed review of large scale geological maps
(1:10,000), geologicalmemoirsand available historic boreholes, aswell asthe location of
mine entriesin relation to future development works. Thisreview will pay particular
attentionto the dipand dip direction of coal seams. Thisreview may include ground
investigation recommendations.

The Gl mayinclude,butisnotlimited to, the following:

e Trial pitsto investigate the nature of the Made Ground and superficial deposits;

e Dynamic sample boreholes, using a tracked dynamic sample rig, to investigate the
nature of the superficial deposits, depth to bedrockand depthto groundwater;

o Rotary boreholesto investigate the nature of the superficial deposits, the rock profile and
propertiesto determine the presence or otherwise of potential shallow mine workings;

e Standard penefrationtests (SPTs);

e Soil, rockand groundwater sampling for geotechnical and geo-environmental laboratory
testing; and

o Standpipe installationsfor groundwater monitoring. The period of monitoring should be
assessed on anindividual basisand be reflective of sesasonal changes. Monitoring
periodsmay also be subject to access agreements.

The proposed ground investigation should be reviewed and updated asthe scheme

develops.
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1 Introduction

Transport for Wales (TfW) has commissioned Mott MacDonald Ltd to undertake a geotechnical
and geo-environmental desk study for the Hoover Strategic Regeneration Scheme (the ‘site’) as
part of the proposed South Wales Metro.

At the time of writing the proposed development for the Hoover Strategic Regeneration Scheme
comprises a mixed end use. This includes a new park and ride station, a new metro station on
the Taff Vale Railway Line, and areas of residential, open space and employment.

The objectives of this report are to:

Determine the likely ground conditions beneath the site;

Establish the principal geotechnical risks for the site relating to mining, mass movement,
historical land use and UXO;

Establish areas with additional risks due to historical contamination;

Dewvelop a preliminary conceptual site model (CSM) and identify potential pollutant linkages
for the site;

Define geotechnical constraints that could be used for feasibility and outline design of
foundations; and

Develop guidance on the ground investigation (Gl) requirements, including an outline Gl
plan.

This report has been completed in cognisance of best practice methodology detailed in the
following documents:
BS EN 1997 - 1:2007, ‘Eurocode 7 — Geotechnical Design — Part 1: General Rules’ (Ref. 1)

BS EN 1997 - 2:2007, ‘Eurocode 7 — Geotechnical Design — Part 2: Ground Investigation
and Testing’. (Ref. 2)

BS10175:2011(+A1:2013), ‘Investigation of Potentially Contaminated Sites’, (Ref. 3)
CLR 11, ‘Model Procedures for the Management of Land Contamination’ (2004) (Ref. 4)

Construction and Industry Research and Information Associated (2001) Contaminated Land
Risk Assessment — A Guide to Good Practice CIRIA Report C552 (Ref. 5)

The following sources of information have been consulted to compile this report:

Groundsure Geo-Insights and Enviro-Insights Report (Ref. 6);
British Geological Survey Online Viewer (Ref. 7 & Ref. 8);
Coal Authority Online Viewer (Ref. 9);
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Coal Authority, Coal Mining Report (Ref. 10);
Environment Agency, What's in Your Backyard (Ref. 11);
UXO Pre-Desk Study Assessment, Zetica (Ref. 12);

A 100m reporting buffer has been applied to the site.
A detailed flood risk assessment was not undertaken for the site.

This report has been prepared for the titled project or named part thereof, and should not be
relied upon or used for any other project without an independent check being carried out as to
its suitability and prior written authority by Mott MacDonald obtained.

Mott MacDonald accepts no responsibility or liability for the consequences of this document
being used for a purpose other than the proposed for which it was commissioned. Any person
using or relying on the document for such other purposes agrees, and will be such use or
reliance to be taken to confirm his agreement to indemnify Mott MacDonald for all loss or
damage resulting there from. Mott MacDonald accepts no responsibility or liability for this
document to any party other than the person by whom it was commissioned.

To the extent that this document is based upon information supplied by other parties, Mott
MacDonald accepts no liability for any loss or damage suffered by the Client stemming from any
conclusions based on data supplied by parties other than Mott MacDonald and used by Mott
MacDonald in preparing this report.

This review considers the risks associated with the proposed use of the site only. This report
should not be relied upon by any other third party.

Mott MacDonald is not insured for, and therefore will not undertake, surveys to identify asbestos
or provide guidance on the treatment of asbestos. Should the presence of asbestos be
suspected during development, Mott MacDonald would recommend the appointment of a

specialist contractor to address the issue and would not provide advice on any risk or remedial
measures required.

367590KCO1 | July 2018



Mott MacDonald | South Wales Metro

Hoov er Geotechnical Desk Study

2 Site Location and Description

The site is located in the Taff Valley of the South Wales Valleys, 1.9km (1.2 miles) south of
Merthyr Tydfil, approximately 35km (22 miles) north of Cardiff. It is centred at approximate
National Grid Reference (NGR) 305486, 204655.

The site location is shown in 367590-MMD-44-DR-GIS-C-0001, Location Plan in Appendix A.

A summary of the site is presented in Table 1.

Table 1: Site Description Summary

Site Description

Topography

Surrounding Area

The site lieson the valley floor of the TaffValley, a feature that trends north-west to
south-east between Merthyr Tydfil and Abercynon. The TaffValley isbound to the
east by Mynydd Cilfach-yr-encil and Merthyr Common, and to the west by Mynydd
Gethin of the Mynydd Merthyr. The River T aff flowsalongthe valley floor.

The site covers a total area of approximately 47 .6 hectares. The northern area of the
site liesto the west of the River Taff only, and the southern area of the site liesto the
east and west of the River Taff. In the southemn area of the site the Taff Vale Railway
runs through the site immediately to the east and orientated parallel to the River T aff.
To the east of the River Taff the site comprisesthe former Hoover Factory, with a
Sports Ground and Pavilionin the south. On theformerHoover Factory site there are
two large factory buildings, and several smalleroutbuildings. To the east of the
formerHoover Factory the site comprisesapproximately 1.5 hectares of car park for
the Triangle BusinessPark. The former Hoover Factory and car parkare separated
by the A4054, which runsnorth to south.

The western area of the site comprisesthe Abercanaid Industrial Estate, witha small
area, approximately 3.3 hectares, of rough grassland in the south. The Abercanaid
Industrial Estate consistsof three large factory buildings, a depot, and multiple
smallerbuildings, with a Dismantled Railway crossing southwest to northeastin the
north.

The valley floor of the Taff Valley at site liesat approximately 150m AOD, andrises
to a maximum height of 445m AOD to the east at Mynydd Cilfach-yr-enciland to a
maximum heightof 491m AOD to the west at Mynydd Gethin.

The Taff Trailisa public footpath and cycleway that followsthe northern boundary of
the site, approximately 150m beyondwhich isthe A4102. The A4102 connectsthe
A470 and the A4054, andisorientated southwest to northeast. Merthyr Tydfil Leisure
Village islocated between the northern boundary of the site and the A4102, and
beyond the A4102there are residential and office buildings.

In the northemn area of the site the eastern boundary isbordered by the River Taff.
Immediately to the east of the River Taffisthe Taff Vale Railway,and approximately
70m furthereastisthe A4054. The A4054 isorientated northto south. Beyondthe
A4054 are residential buildings. The southern area of the site isbordered by a
Business Park to the east, and the A4060 isapproximately 70m furtherto the east
orientated north to south. Beyond the A4060isgrassland with areasof non-
coniferouswoodland.

Residential buildingsand areasof grassland are located to the south of the site, with
a school approximately 200m to the south-east.

The Taff Trail also followsthe western boundary of the site. The A470 runsnorthwes
to southeast, approximately 90m to the west of the site, and between the western
boundary of the site and the A470are a few residential properties, areasof
grassland and non-coniferouswoodland. Furtherto the west, beyond the A470, is
coniferouswoodland to the south and non-coniferouswoodland to the north. A
Dismantled Railway runsthrough the woodland, orientated southwest to northeast
before enteringthe site.
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Designated Areas Two areasof ancient woodland are designated within 100m of the western boundary
of the site; one area isapproximately 15m to the west and one area isapproximately
50m to the west of the site.

A Site of Special Scientific Interest (SSSI) called Cwm Glo A Glyndyryslies
approximately 125mto the west of the site, and hasbeen designatedforbiological
reasons.

Watercourses The River Taff flowsin a southerly direction immediately adjacentto the eastern
boundary of the site in the north,and through the centre of the site in the south.
Nant Graig formsa confluence withthe River T aff in the southeast of the site, and
flows in the north-easterly direction.

Three culvertsjoin the River Taffin the southem area of the site, and extend beyond
the site boundary. One of the culvertsflowsacross the former Hoover Factory site
and joinsthe River Taff from the east. The two remaining culvertsjointhe River Taff
atthe same locationfrom the east and west, flowingacrossthe former Hoover
Factory site and Abercanaid Industrial Estate.

In the centre of the Abercanaid Industrial Estate in the western area of the site, a
drain ispresent, forming the borderto an area of mixed woodland and a road.

Utilities Overhead powerlinescross the former Hoover Factory and the Abercanaid Industrial
Estate in the centre of the site, and are orientated east to west.
In the north-east of the Abercanaid Industrial Estate isa gasstation and several
above ground pipes. Informationregarding the gasstation and above ground pipesis
limited, and hasonly beenobtained from the site reconnaissance and historical
review.

No utility surveyshave been obtainedforthe site.

A site walkover was undertaken on 4™ July 2018 by an Associate and Assistant Geotechnical
Engineer from MML. Due to access constraints the walkover was undertaken using public
access routes only. The walkover route is shown on the Site Walkover Route Map in Appendix
C, which also shows the photograph locations. The weather was noted to be cloudy with some
showers, and very warm.

It should be noted that Pentrebach Station was not included within the site walkover. However,
a pedestrian underbridge is located just to the south of Pentrebach Station with large culverts
orientated east to west. A walkover of Pentrebach Station was undertaken on 25" July 2017
and is detailed in Mott MacDonald report ‘South Wales Metro Geotechnical and Geo-
Environmental Desk study CAM-22-0 to CAM-24-2’, dated January 2017.

The River Taff and Taff Vale Railway travel through the centre of the site, splitting the site into
eastern and western sections.

The walkover started at the entrance of the Abercanaid Industrial Estate, where Amnitec, a hose
and flexible pipe manufacturer, is located in the northeast of the site (Figure 4). Amnitec
comprises a larger warehouse building surrounded by hardstanding and tarmacked areas. To
the south of Amnitec is a large area of hardstanding with scattered stockpiles demolition waste
potentially from the demolition of building within the site area. The stockpiles were noted to
comprise a mixture of building materials including brick, roofing felt, masonry and possible
asbestos. It is likely the foundations and buried senices are still present from the previous
buildings in this area.

To the east of Amnitec on the opposite side of the access road is a storage area for vehicles,
holding approximately 70 new cars. A retaining wall is located along the embankment on which
the access road is located.

Merthyr Self Storage is located to the south of Amnitec, to the west of the demolished area, and
also appears to store vehicles. A warehouse building is located to the south of the Merthyr Self
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Storage, and houses LoadLok; a manufacturer of cargo fastenings. The building to the south of

LoadLok indicated on the Site Walkover Route Map has now been partly demolished, with some
walls and foundations still present. Stockpiles of rubble from other demolition activities are also

further southeast of this area, with hardstanding and tarmacked areas also present.

To the north of the roundabout into the Abercanaid Industrial Estate is an area called the
Willows, which leads to the northern section of the site. The first building on the eastern side of
the road is occupied by the RSPCA, and has several associated car parking spaces. To the
north of the RSPCA building the road begins to decline towards the northern extent.

The northern section of the site has a number of industrial units. Triumph; a furniture
manufacturer is located within the northwest of the site and includes a large warehouse building
with surrounding hardstanding. At the entrance of the Triumph site is a small café/ takeaway
food building, which lies adjacent to a car garage. The garage has many cars stored within its
grounds, and further cars are located to the rear of the connecting house. The house appears to
have formerly been a public House.

Opposite the house is an area of rough land with several parked ambulances. North of this area
on the eastern side of the road is a large gas station with several large above ground pipes. A
strong smell of gas was noted within this area. To the north and west of the gas station are
newly constructed industrial units. Those to the west of the Willows road house a company
called Screen Genie, and the units to the north of the gas station are storage facilities. Dragon
Haulage and Powells scaffolding are in the western end of the Willows road. At the end of the
Willows road is AMCO, and engineering firm. Behind this is a further storage area, which
extends to the northern extent of the site.

The eastern section of the siteis predominantly occupied by the Hoover Candy Group, which
appears to be in operation, however some areas of the site appear to be disused. The area has
several large articulated lorries stored and other heavwy machinery. The eastern side of the north
factory building appears to be constructed on a retaining wall, due to the difference in the
external levels from the north to the south of the building. The ground level around the north
building declines towards the southern end of the site. Further retaining walls were also noted
around the northeast of the access road and parking, along the boundary between the railway
line and the Hoowver building.

A large derelict building is located within the southern section of the site, on the western side of
the River Taff, and has a connecting covered walkway or conveyor belt system to the Hoover
building on the eastern side of the river. Underneath this bridge there is also appears to be a
pipeline bridge crossing the River Taff.

The small eastern section located on the opposite side of the A4054 appears to be employed as
a temporary site compound for works being undertaken on the telegraph/ electricity masts which
cross the site. There is also a telegraph pole located within the centre of this area.

Japanese Knotweed was identified in many areas on the site boundary and banks of the River
Taff (Figures 10, 11 and 16).
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3 Published Geology

The BGS mapping indicates that Made Ground underlies the site at four locations (Ref. 7). In
the eastern area of the site Made Ground is present in the north, underlying the former Hoover
Factory and car park. It then extends beyond the northern and eastern site boundaries of the
eastern area of the site. To the west of the River Taff Made Ground underlies the site to the
north of the Dismantled Railway, around the depot and to the west of the River Taff in the centre
of the site.

The distribution of mapped Made Ground is shown on Drawing 367590-MMD-44--DR-GIS-C-
0002, Artificial Ground, included in Appendix A.

It is anticipated Made Ground will underlie the majority of the site, due to the historical
development of the site.

The BGS mapping indicates the majority of the site is underlain by Alluvium, which follows the
course of the River Taff on the valley floor of the Taff Valley. Glacial Till is present in the
western extent of the southern area of the site, and its shown in the surrounding area on the
slopes of the Taff Valley. It is anticipated the Alluvium may be underlain by the older Glacial Till
(Ref. 7).

The Alluvium is described as a normally soft to firm consolidated compressible silty clay that can
contain layers of silt, sand, peat and basal gravel, and may have a stronger desiccated surface
zone. The Glacial Till is Diamicton, described as unsorted sediment with gravel in a fine mud
matrix (Ref. 8).

The superficial geology is shown on Drawing 367590-MMD-DR-GIS-C-0003, Superficial
Geology presented in Appendix A.

The BGS mapping indicates the northern area of the site is underlain by the South Wales Lower
Coal Measures Formation siltstone, mudstone and sandstone, with the South Wales Lower Coal
Measures Formation sandstone in the north of the site. The southern area of the site is
underlain by the South Wales Middle Coal Measures Formation. The older South Wales Lower
Coal Measures and the younger South Wales Middle Coal Measures Formations are separated
by the Amman Marine Band (Ref. 7).

The South Wales Lower Coal Measures and the South Wales Middle Coal Measures
Formations are described as grey (productive) coal-bearing mudstones and siltstones with
seatearths and minor sandstones (Ref. 8).

The bedrock geology is shown on Drawing 367590-MMD-44-DR-GIS-C-0004, Bedrock Geology
included in Appendix A.

The BGS mapping indicates a northwest to southeast trending fault crosses through the
northern section of the site. It then follows the eastern boundary of the site, passing through
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both the South Wales Lower Coal Measures and the South Wales Middle Coal Measures
Formations (Ref. 7).

The fault is shown on Drawing 367590-MMD-44-DR-GIS-C-0004, Bedrock Geology, in
Appendix A.
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4 Mining and Quarrying

The site and surrounding area lie within the South Wales Coalfield, and are underlain by the
South Wales Coal Measures. The Coal Authority therefore identifies it as being in a Coalfield
Consultation Area.

A total of twenty-two coal outcrops are present within the site and surrounding area, with sixteen
indicated to cross the site by the Coal Authority. The coal outcrops generally trend east to west,
and where the coal outcrops are located Coal Authority Development High Risk Areas have
been designated (Ref 9).

The Coal Authority Report indicates there are twenty-two known worked shallow coal seams
underlying the site, mined at depths between 10m and 156m below ground level between 1862
and 1950. It further identifies eleven worked coal seams and one worked ironstone seam in the
surrounding area, mined at shallow depths between 36m and 174m below ground level
between 1852 and 1949 (Ref. 10).

Two areas of probable shallow coal mine workings are identified on and within 100m of the site.
One area of probable shallow coal mine workings is identified extending across the southern
area of the site, and into the surrounding area. The other area of probable shallow coal mine
workings is located approximately 80m to the east of the northern area of the site, beyond the
River Taff and the A4054. It then extends southwards, and is located approximately 100m east
of the car park in the southern area of the site.

Sewven areas of known shallow coal workings are noted by the Coal Authority in the southern
area of the site, beneath the Sports Ground and Pavilion and Abercanaid Industrial Estate, and
one area is identified in the car park in the east. A further seven areas of known shallow coal
workings are identified in the surrounding area to the east and west of the site.

A total of three shallow spine roadways are indicated to underlie the Abercanaid Industrial
Estate in the west of the southern area of the site. These spine roadways extend beyond the
western site boundary into the surrounding area, where a further two shallow spine roadways
are identified approximately 65m to the west of the site. Three shallow spine roadways are also
shown approximately 25m to the east of the southern area of the site (Ref. 9).

Eight mine entries are indicated to be present on the site, and twenty-one mine entries are
indicated within the surrounding area. Further information on the mine entries is presented in
Table 2 and Table 3 (Ref. 10), and on Drawing 367590-MMD-44-DR-GIS-C-0010 in Appendix
A.

Table 2: Mine Entries within 100m of the Site

On-Site 2 6
14

~

Surrounding Area (<100m)
Source: Coal Authority (Ref. 9)
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Table 3: Mine Entries Located on the Site

Reference Grid Reference Entry Treatment Details Mineral
Type
305203-005 305394, 203716 Shaft Thisshaft has been filled to an unknown Coal
specification.
305203-004 305530, 203931 Shaft Thisshaftisfilled withhardcore. The shaft Coal

was topped up with hardcore and mounted
on October2009 by contractorsacting on
behalf of the Authority.

305204-060 305393, 204114 Adit Uncovered during road improvements. The Coal
Coal Authority understand thisadit was
treated by K Wardell and Partners
Consultant Mining Engineers.

305204-036 305409, 204083 Shaft Thisshaft was filled, grouted and capped Coal
in 1975.

305204-037 305398, 204093 Shaft Thisshaft was filled, grouted and capped Coal
in 1975.

305204-038 305409, 204091 Shaft Thisshaft was filled, grouted and capped Coal
in 1975.

305204-069 305409, 204237 Adit No detailsprovided. Coal

305204-031 305409, 204288 Shaft The shaft was grouted and capped in Coal
1977.

Source: Coal Authority (Ref. 10)

4.1 Quarrying

The BGS Geolndex indicates that there are no historic or active quarries on the site or within the
surrounding 100m of the site (Ref. 7).
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5 Land Mass Movements

No areas of mass movement are identified on the site or within 100m of the site boundaries
(Ref. 6).
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6 Hydrology and Hydrogeology

The River Taff is a primary watercourse that flows in a southerly direction immediately adjacent
to the eastern boundary of the site in the north, and through the centre of the site in the south.

Nant Graig forms a confluence with the River Taff in the southeast of the site. It is a secondary
watercourse that flows north-easterly, and extends outside the site boundary, where a tertiary
watercourse joins it from the north.

Three culverts join the River Taff in the southern area of the site, and extend beyond the site
boundary. One of the culverts flows across the former Hoover Factory site and joins the River
Taff from the east, and two of the culverts join the River Taff at the same location from the east
and west, flowing across the former Hoover Factory site and the Abercanaid Industrial Estate.

The Glamorganshire Canal flows in a southerly direction, approximately 20m from the western
site boundary. It joins the culvert which flows across the Abercanaid Industrial Estate in the
southern area of the site. Another watercourse alsoflows into the culvert in a northerly direction.

In the centre of the Abercanaid Industrial Estate in the western area of the site, a drain is
present, forming the border to an area of mixed woodland and a road.

Nant Cwm-blacs and a culvert have a confluence with the River Taff immediately to the east of
the northern area of the site, and flow in an easterly direction. Nant Cwm-blacs is a secondary
watercourse (Ref. 6).

The River Taff is at high risk of flooding from rivers, and the area immediately surrounding the
River Taff is at low to medium risk of flooding from rivers. Two areas are also at low to medium
risk of flooding from rivers are identified extending from the River Taff across the northern and
southern areas of the Abercanaid Industrial Estate. These areas are designated as Flood Zone
2 and Flood Zone 3.

The superficial deposits underlying the site and surrounding area are susceptible to
groundwater flooding, and site and surrounding area lie within a moderate groundwater flooding
confidence area, with exception to the north of the site. The north of the site is susceptible to
flooding from clearwater and in a low groundwater flooding confidence area, and the area of the
Dismantled Railway lies in a high groundwater flooding confidence area.

No flood defences or flood storage areas are identified on the site or in the surrounding area
(Ref. 6).

The Alluvium, the South Wales Lower Coal Measures Formation and South Wales Middle Coal
Measures Formation are classed as a Secondary A Aquifers, and the Glacial Till is classed as a
Secondary Undifferentiated Aquifer (Ref. 6).

Natural Resources Wales database (administered by the Environment Agency) defines a
Secondary A Aquifer as permeable layers capable of supporting water supplies at local rather
than strategic scale, and in some cases forming an important source of base flow to rivers. They
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assign Secondary Undifferentiated Aquifers in cases where it has not been possible to attribute
either category A or B to a rock type, and the layer may be unproductive in different locations
due to the variable characteristics of the rock type (Ref. 11).

The site and surrounding areas are not located within a Source Protection Zone (SPZ).

The groundwater wulnerability of the site and surrounding area is defined as soils of high
leaching potential, with soils of low leaching potential in the southwest of the site and
surrounding area. Soils of high leaching potential are soils within urban areas and restored
mineral workings that are assumed to be highly permeable in the absence of site specific data.
Soils of low leaching potential are those in which pollutants are unlikely to penetrate the soil
layer, as either water movement is largely horizontal or they have the ability to attenuate diffuse
pollutants (Ref. 6).

At present no data is available on the groundwater levels throughout the site area.
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7 Historical Development and Current Land
Use

A review of the historical development of the site and surrounding area has been undertaken
with reference to historic and current Ordnance Survey (OS) mapping (Ref. 6).

The site lies within the South Wales Coalfield and therefore has a history of coal and mineral
extraction. Other historical land uses on the site and within the surrounding area include;
industrial and manufacturing factories, a dairy, depots, a wire works, a gas works, allotment
gardens, tips, a dock, and a burial ground.

The current land use on the site comprises a mix of commercial, industrial and agricultural.

For the ease of reporting the site has been splitinto the eastern area, lying to the east of the
River Taff, and the western area, lying to the west of the River Taff. The eastern area comprises
the former Hoover Factory, the Sports Ground and Pavilion, and the car park. The western area
of the site encompasses the Abercanaid Industrial Estate and an area of rough grassland.

The pertinent historical and current land use of the east and west of the site and surrounding
area, along with their distance and direction from the site are summarised in Table 4 and Table
5, and in Drawing 367590-MMD-44-DR-GIS-C-0007 to 367590-MMD-44-DR-GIS-C-0009, Geo-
Environmental Constraints Plan, in Appendix A.

Table 4: Summary of Historical Land Use On-Site and in the Surrounding Area

East

The Taff Vale Railway isdual-trackorientated
north to south (1875 to Present);

Pentrebach Station located adjacent andto the
east of the Taff Vale Railway in the south of the
site (1900 to Present);

Atramway is orientated north to south then to
the eastin the south of the site to join to the
Pentrebach Iron Works. Itisjoined by multiple
tramways in the south of the site (1875 to 1962);

The tramwaysin the south lead to heapsin the
centre of the site, and to a building inthe south
(1875). The number of tramwaysin the south
hasreduced and the buildingisno longer
present (1900). One of the heapshasexpanded
north and south (1919). A factory hasbeen
constructed (1948). The factory hasexpanded
and another factory and outbuildingshave been
built. The spoilheapsin the north are identified
as slag heaps(1962). Afactory has been
constructed on the slag heaps(1971). The two
large factorieshave merged (1979to Present);
The A4054 runsnorth to south in the east of the
site (1875 to Present)

Pentrebach Feeder Canal entersthe site in the
north and flowseast then south out of the site

boundary. A watercourse flowsoff the
Pentrebach Feeder Canal and acrossthe site in

The Plymouth Iron Works is located
approximately 200m to the northeast.
Associated with it are two air shafts
approximately 10mand 80m north, anEngine
House and old level (ironstone) approximately
5m east, a Limekiln and Mortar Mill
approximately 50meast, an old level (coal)
approximately 80m east, and multiple
tramways orientated northwest to southeast
(187510 1900). A Pump House hasbeen built
on part of the former Engine House
approximately 15meast (197110 1979). ATip
is located on formertramwaysapproximately
45m east (1979 to 1992). CarPark
constructed on the tip (1992 to Present);

The southeast of the site isbordered by the
A4054 (1875 to Present);

The PentrebachFeeder Canal is
approximately 20m east of the site beyond the
A4054 orientated north to south (1875to
1971);

Pentrebach School and residential properties
are approximately 25m east of the Pentrebach
FeederCanal (1875 to 1971). Factory
constructed on the school (1971 to 1992).
Buildingsconstructed on factory aspart of
Triangle BusinessEstate, and anotherbuilding
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Ordnance On-Site (Relevant Years) Surrounding Area (Relevant Years)
Survey
Mapping
Dates
a south-westerly then south-easterly direction has been constructed to the north (1992to
(187510 1962); Present);
e Anoldshaftislocated inthe north of the site on e Pentrebach Iron Works are approximately
the eastern boundary (1875 to 1962). 125m east. Multiple tramwaysare present to
e Anold shaftislocated inthe north of thesite on the southeast of the site associated with the
the eastern boundary (1875 to 1962); works (1875 to 1900). Factory constructed
. . approximately 40m southeast (1948 to 1992).
o An electrical substation islocated on the westem Buildings constructed on former factory aspart
boundary (1962 to Present); and of Triangle BusinessPark (1992 to Present).
o Woodland ispresentin the south (1875 to 1919) o Ri imately 70 th of the sit
A Sports Ground, Bowling Green, Putting Green, 1';2?%’%062”?6 ely /imsouth ofthe site
Playground and Pavilion have been constructed ( 0 ) ) )
on the woodland (1962). A small factory has e Roundaboutconstructed immediately to the
been constructed on the playground (1971 to south joiningthe A470, A4054 and A4060
present). (1964 to present); and
o Roundaboutbuiltimmediately north of the site
connectingthe A5054 andthe entry to the
Abercanaid Industrial Estate (1971 to Present);
o Drain flowssouthwest into the River Taff
approximately 30m south (1980 to 1983).
A4054 been constructed off the roundabout
and continuessouthwest (1983 to Present).
West e The Vale of Neath Section of Great Western o Multiplerailway lines, including T aff Vale

Railway isorientated southwest to northeast
parallel to northern boundary of site (1875 to
1977);

o Awatercourse entersthe northern boundary of
the site and flows southeast into the River Taff
(1875 to 1948) Drain present (1948 to 1989);

o Atramway extendsacross the River T aff into the
northeast of the site and travelssouth from the
Plymouth Iron works (1875 to 1919);

e Heaps are shown in the north and have
tramways associated with them orientated north
to south (1875 to 1977) Dairy hasbeen
constructed (1977 to 1989) Deport hasbeen
constructed (1989 to Present);

o The Willowsresidential buildings presentin the
north (1875to 1977);

o Wire Works (disused) adjacentto the Willows. A
tramway extendsacross the River T aff to the
Wire Works (disused) orientated southeast to
northwest (1900 to 1919). GasWorks (Merthyr
Tydfil GasCompany)with two tanksand multiple
buildingsconstructed on Wire Works (disused)
(1919). Furtherbuildingsand a pipeline
extendingfrom the GasWorks across the River
Taff built(1971). Twoelectrical substations
constructed (1979) GasWorks no longer present
(2018);

o Factory built adjacent to GasWorks (1962)
Factory has been extended (1971) and extended
further (1984 & 1988 to Present);

e Brandy Bridge Junction extendsacross the River
Taff and entersthe centre of the site from the
eastern boundary (1900 to Present);

o Aroad hasbeen constructed across Brandy
Bridge Junction andisorientated north to south
through the site (1962 to Present);

o Afactory has been constructed in the centre of
the site (1971 to Present). Another factory has

Railway, are approximately 20m east of the
site in the north orientated north to south (1875
to 1979) Only T aff Vale Railway remains (1979
to Present);

o SawPitis presentapproximately 70m
northeast (1875 to 1900);

o Arailwayline bordersthe northern site
boundary, orientated southwest to northeast
then north (1875 to 1965). JoinsVale of Neath
Section of Great Western Railway to south
(1965 to 1976).

o ATip (disused)is present approximately 25m
northwest of the site (1976 to 2018);

e The Glamorganshire Canal flowsto the south,
approximately 20m from the western site
boundaryin the north,and immediately
adjacent to the eastern site boundary in the
south, crossing through the site in the south
(1875 to 1922);

o Aspringislocated on the western site
boundaryin the north (1900 to 1964);

o Glyn-dyrys Locks approximately 15m west of
the north of the site on the Glamorganshire
Canal (1875 to 1948);

o Well approximately 35m west of the Glyn-
dyrys Locks (1919 to 1922);

e UpperAbercanaid Pit continuesto the west of
the site, associated with it are residential
buildingsapproximately 35m west, and Engine
House approximately 50m west, two shafts
approximately 80mwest and a level
(ironstone)approximately 70m west (1875 to
1919)Engine house present (1875 to 1948).
Residential buildings constructed on pit(1988
to Present);

o Old shaftapproximately 65mwest of the
centre of the site (1919 to 1922);

e Old airshaftapproximately 70mwest (1875 to
1964);
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Ordnance
Survey

Mapping
Dates

On-Site (Relevant Years)

Surrounding Area (Relevant Years)

been constructed adjacentto it (1979 to
Present).

o An Old Shaft (coal)islocated inthe centre of the
site (1875 to 1964);

o ADock islocated on the western boundary of
the centre of the site (1875 to 1919);

o The UpperAbercanaid Pit (coal)isin the south,
and hasa tramway, residential buildings, out
buildings, Engine Housesand two shafts
associated with it. The tramwaysextend to the
east and to the Dock (1875 to 1919);

o Awatercourse flows from the western boundary
of the site nearthe Dock through the Upper
Abercanaid Pit (coal)and intothe River T aff
(1875 to 1900);

e Heaps are to the east of the Upper Abercanaid
Pit (coal)(1875to 1971), then Disused Tips
(1971). Large factory and smallerbuildings
constructed (1984 to 2018);

o Airshaftlocated on the southwest site boundary
(1875 to 1900);

o Airshaft located inthe southwest of the site
(1875to 1919) Allotment gardensaround old
airshaft (1962 to 2018); and

o Allotment Gardenson the western boundary of
the site (1962 to 1979).

e An Old Quarry is shown approximately 45m
west of the centre of the site (1919 to 1922);

e Aburial ground ispresent approximately 45m
west of the south of the site (1875 to Present);

o A Saw Pitisapproximately 25m west of the
south of the site (1875 to 1900);

o A Smithyisapproximately 60m west of the
south of the site (1875 to 1900);

o An electrical substation isapproximately 35m
to the west of the south of the site (1982 to
present);

o Graig Pit (coal)isapproximately 90m west of
the site in the south, and hasa shaft
associated with it 70m west and heaps
approximately 50mwest (1875 to 1900).
Residential buildings constructed on pit(1982
to Present);

o Aspringis approximately 40m north of the
south of the site (1900 to 1919);

o Arailway followsthe westemn site borderin the
south (1875 to 1948). The G.W.Rand
Rhymney Joint Line jointhe railway (1900to
1964);

o Residential buildings70m west of the south of
the site (1988 to Present);

o Gravel pitand heapsapproximately 15m south
(1919 to 1948) Expanded north (1948 to
1964); and

o Residential buildingsborderthe eastern site
boundary in the south beyond the
Glamorganshire Canal (1875to Present).

Table 5: Current Industrial Land Use

Area On-Site Surrounding Area (<100m)
East o Two manufacturing and production factories; e TriangleBusinessEstate including:
o Adistribution andstorage depot; — Vehicle componentssuppliers, approximately
o Taff Vale Railway Line; 20m east;
o Distribution and storage on Hoover Factory — Vehicle partsand accessories, approximately
Ste 35m east; and
« Three electricity substations; — Beds manufacturing and production,
. . approximately 30m east.
o An electricity pylon;
« Two Gas Governor Stations; and o New vehiclesretailor, approximately 90mnorth;
o Two tanks. o Electricity substation, approximately 35m east;
o Electricity substation, approximately 30m east;
e Tank, approximately 60m east; and
o Electricity substation, approximately 30m east.
West o Abercanaid Industrial Estate including: e Electricity substation, approximately 40m north;

— Twodistribution and haulage depots;

— Acontainerand storage depot;

— Avehicle partsand accessoriesretailors;
— Office and shop equipment manufacturers;

— General constructionsupplies
manufacturers;

— Vehicle hire and rental;and

— Three unspecified works or factories.

o Gas Govemorstation, approximately 10m north;

o Electricity station, 45mnorth;

o Electricity station, 95mnorth;

e Pipeline,5m east;

e Vehicle cleaning services, 85m east;
Construction and tool hire, 65m east;
New vehiclesretailers, 70m east;
Refuse Tip, 20m west;

Electricity substation, 40mwest; and
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Area On-Site

Surrounding Area (<100m)

o Fourtanks;
o RSPCA centre; and
e An electricity pylon.

o Electricity substation, 35m south.
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8 Historical Ground Information

The BGS database of historic exploratory holes has been reviewed for the site and surrounding
area. The relevant historic exploratory hole data is summarised below, and their locations are
presented in Drawing 367590-MMD-44-DR-GIS-C-0005, Relevant Historic Borehole Plan, in
Appendix A (Ref. 7).

Thirty-nine historic exploratory holes are located on the site, however only fourteen historic
exploratory holes have been considered to assess the geology of the site. Twenty-five of the
exploratory holes had restricted access or were confidential and therefore could not be used. It
should be noted that the fourteen accessible exploratory holes are located on the former Hoover
Factory in the east of the site only. The historical exploratory holes are summarised in Table 6
and Table 7.

Table 6: Historic Exploratory Hole Information

Borehole Borehole ID Location Total Depth Elevation (m
Ref. Easting Northing (m bgl) bgl)
BHO1 SO00SES536 305620 204140 3.20 -
BHO2 SO00SE537 305640 204160 8.22 -
BHO3 SO00SE538 305680 204200 6.24 -
BHO4 SO00SE539 305710 204220 6.09 -
BHO5 SO00SES540 305730 204240 19.20 -
BHO6 SO00SE541 305690 204240 6.24 -
BHO7 SO00SE542 305600 204180 5.71 -
BHO8 SO00SE543 305660 204240 5.10 -
BHO9 SO00SE544 305700 204280 5.79 -
BH10 SO00SE545 305570 204220 4.80 -
BH11 SO00SE546 305600 204250 8.07 -
BH12 SO00SE547 305620 204270 8.83 -
BH13 SO00SE548 305650 204280 4.11 -
BH14 SOO00SE550 305670 204310 5.79 -

Table 7: Geology Summary

Depth and Thickness Exploratory
Depth to Depth to Thickness Holes L
Geology Top (m Base (m (m) Encountered Stratum Description
bgl) bgl) Stratum
Made 0.0 2.10-7.60 2.10-7.60 BHO1-BH14 Blacksilt.
Ground Fused slag.
Shale filland clinker with
occasional bricks.
Brick and clinker.
Fine red ash and small
blackclinker.
Glacial 2.10-7.60 3.20-19.20* 0.20-12.20* BHO01-BHO8 Clay with cobblesand
Till and BH10- boulders.
BH14 Silty sand and stones.

Boulders, sand and gravel.

Bouldersand gravel ina
clayey/ silty matrix.

*Depth to base of stratum unproven. Thickness unproven.
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Bedrock was not encountered in any of the historical exploratory holes.

Groundwater was encountered was encountered in exploratory holes BH02 and BHO5, at 4.57m
bgl and 9.14m bgl respectively in the Glacial Till.
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9 Preliminary Contaminated Land Risk
Assessment

The framework for the assessment of potential land contamination adopted in this report is
based on current guidance documents regarding the implementation of Part 2A of the
Environmental Protection Act, 1990 (Ref. 13), and the assessment of potentially contaminated
land, with reference to: Contaminated Land Research Report (CLR) 11 (Ref. 4), CIRIA Report
C552 (Ref. 5) and British Standard BS10175:2011 + A2:2017 (Ref. 15).

This section provides a qualitative contaminated land risk assessment in relation to the
proposed Hoower Strategic Regeneration Area. The risk assessment includes the development
of a conceptual site model, which is achieved by undertaking a Source-Pathway-Receptor
analysis of the site and proposed scheme:

Sources are potential or known contaminant sources e.g. a former land use;

Pathways are environmental systems through which a contaminant could migrate e.g. air,
groundwater; and

Receptors are sensitive environmental receptors that could be adversely affected by
contaminants e.q. site occupiers, groundwater resources.

Where a source, relevant pathway and receptor are present, a pollutant linkage is considered to
exist, meaning there is a circumstance through which environmental harm could occur and a
potential environmental liability is considered to exist.

The works proposed for the Hoover Strategic Regeneration Area include, at the time of writing,
a new park and ride facility, a new metro station along the Taff Vale Railway Line, and areas for
residential, open space, retail, and employment. The development will be mixture of residential,
and commercial/industrial land use, which will include areas of hard and soft standing, and the
construction of infrastructures and foundations. End users are anticipated to range from
residents of the area, commuters to the park and ride and potentially the new metro station, and
workers in the retail/employment areas.

Based on the reviewed information, the anticipated contaminant sources which may affect the
site are summarised in Table 8. Potential sources are considered based on what the source is,
its distance from the site, and the locality of the source. Where possible reference has been
made to the Department of Environment Industry Profiles (Ref. 16) published in 1995, which
provided information on the processes, materials and waste associated with individual industries
regarding land contamination.

Potential contaminants presented are not exhaustive, but present the likeliest based on
reviewed historical land use. The area has been subjected to various phases of redevelopment
and it is likely that contamination associated with the earlier iron and steel industry has been
remediation to some extent to facilitate the later development.
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Table 8: Potential Sources of Contamination

Feature

Approximate Location

22

Potential Contaminants

Currentindustrial/commercial land use,
such as LoadlokManufacturing,
Amnitec.

Western central and northern
areas of the site.

Metal contaminants.

Organic compoundssuch as fuel
oilsorsolvent which may be used.
Asbestos in buildings.

Historical and current railway main
lines, and sidings. Historical railway
would have been associated with the
collieries, iron works, and steelworks in
the area. Transportingraw and waste
materialsfrom these industrial
processes.

Current Taff Vale Railway
line. Historically within site
area to the south-east,
crossing overthe River Taff to
the Upper AbercanaidPit
which was located
approximately within the
central western area.

Metal contaminants.

Organic compounds, such as:

o Fuel oilsand lubricating oils;

e Polycyclic aromatic
hydrocarbons;

e Solvents; and

e Herbicides.

Asbestos, ash andfill, and

sulphates.

Materialsassociated with industrial

land use in the area, such as slag,

cinder, and coal.

Gas Works (Merthyr Tydfil GasCo.)

In the northern site area, west
of the River Taff.

Organic compounds, such as:
o Coal tarconstituents; and

o Fuel oils, e.g. petroleum,
naphtha.

Inorganic compounds, such as:
o Acids, e.g. sulphuric,
hydrochloric;

o Alkalis, e.g. sodium hydroxide,
sodium carbonate; and

e Cyanide.

Metal contaminants.

Asbestos.

Historical miningquarriesand pits.

Mainly located at and around
the historical Upper
Abercanaid Pit, whichwas
located within the central
western area.

Fill material would have likely come
from a variety of sources including
colliery spoil. Potentially with
additional material from the
industrial activitiesin the area. It
can resultin metals, organic,and
inorganic contaminantsbeing
present.

Historical Hoover factory, unidentified
factories, depots, and dairy factory.

Across most of site area along
the River T aff.

Contaminantscan include metals,
organics, inorganics, and asbestos.

Historical and current allotment
gardens

Generally, within the southemn
area of the site.

Heavy metalse.g. copperand zinc
accumulation

Fertilisersand agrochemicals -

Historical application of sewage
sludge and otherwastes.

Historical tipsassociated with the Across the site on land either Metals.
industrial activitiesin the area, which side of the River Taff. Acidification.
includediron works, and collieries.

Identified historical tipsincluded slag

heaps, and cindertips.

Historical and current vehicular traffic. Across the site along roads Fuel oils.

and tracks.

Polycyclic aromatic hydrocarbons.

Historical agricultural land use.

Within the sitessouthern
area.

Heavy metalse.g. copperand zinc
accumulation

Fertilisersand agrochemicals -

Historical application of sewage
sludge and otherwastes.
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Made Ground, infilled ground, Alluvium Across the site. Potential to be a source of

and the South Walescoal measure hazardousground gasgeneration
formationsare potential sourcesof such as:

hazardousground gases. Methane;

Carbon dioxide;

Carbon monoxide; and

Hydrogen sulphide.
Made Ground and infilled ground
can also be a source of volatile
vapours.

Based on the available information reviewed, there has been significant development on-site or
adjacent to the site that can potentially affect the site. The potential sources of contamination
are presented below:

S1: Residual contamination from historical/current factories, and depots associated with the
industrial estate.

S$2: Residual contamination from the historical tips from industrial activities in the area, such as
materials from the iron works, and collieries.

83: Residual contamination from the historical railway lines and sidings, and current Taff vale
Railway.

S$4: Residual contamination from the historical gas works on-site.

S$5: Residual contamination from agricultural and allotment gardens land use.

$6: Residual contamination from historical and current vehicular traffic on-site.

S7: Residual contamination from fill materials within the historical mining quarries, and pits.

S$8: Aggressive ground conditions to buried structures, arising from Made Ground and
underlying natural ground.

S$9: Ground gas risk arising from infilled ground, Made Ground, Alluvium, and South Wales coal
measure formations.

P1: Human uptake pathways:

Dermal contact;
Inhalation; and
Ingestion.

P2: Surface water runoff.

P3: Leaching and vertical migration in the unsaturated zone.
P4: Vertical and horizontal migrationin the saturated zone.
P5: Man-made pathways e.g. excavations, foundations etc.
P6: Direct contact with construction material.

P7: Vegetation root uptake.
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P8: Gas migration pathways.

R1: Resident end users.

R2: Commuter end users.

R3: Employment area worker end users.

R4: Construction and maintenance workers.

R5: Surface water — River Taff, and the culverts and drains flowing to the river.

R6: Groundwater — Secondary A Aquifers of the Alluvium, South Wales Lower Coal Measures
Formation, and South Wales Middle Coal Measures Formation.

R7: Site vegetation.
R8: Buried concrete structures and foundations.

R9: Potable water supply pipes.

An evaluation of the risks associated with land quality at the site has been undertaken by
considering the above source-pathway-receptor relationships in terms of both the probability
(likelihood) that a contaminant linkage will be present and the potential consequences of the
occurrence. The assessment is undertaken based on the information currently available.

This Preliminary Risk Assessment is presentedin Table 9 in relation to the works proposed and
the proposed development. The qualitative risk descriptors used are derived from the
methodology described in EA, NHBC, CIEH (2008) (see Appendix B for more information).
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Table 9: Qualitative Contaminated Land Risk Assessment
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Potential Sources Potential Potential Consequence Probability Risk
Pathways Receptors Classification
S1: Residual contamination P1:Human R1: Residentend Medium: historical land use Low likelihood: residentswill generallybe = Moderate/low
from historical/current factories uptake users. on-site canresultin limited to theirhomes, roads, and local
and depotsassociated with the pathways: contaminantswhich canlead retail/employmentsareas. These areasare
industrial estate. e Dermal to adverse human health likely to be covered in hardstanding, which
S§2: Residual contamination contact: effects, acts as a physical barrierto underlying
from the historical tipsfrom « Inhalation: ground material. Any exposure will likely
industrial activiiesin the area, and occurin theirgardens, parks, orlandscaped
such as materialsfrom the iron . areas. Ifimported material will be used for
works, and collieries. ¢ Ingestion. these areas, a pathway isunlikely to form.
S3: Residual contamination R2: Commuterend Unlikely: any commuterswill not spend a Low
from the historical railway lines users. lot of time on-site, asthey will eitherbe on-
and sidings, and current Taff site to use the potential new Metro station,
vale Railway. or to use the parkand ride.
S4: Residual contamination R3: Employment Low likelihood: workers in the employment Moderate/low
from the historical gasworks area worker end areas will generally spend theirtime in their
on-site. users. place of work, which will likely be covered in
S$5: Residual contamination hardstanding; providing a physical barrier to
from agricultural and allotment underlyingground material. Any exposure
gardensland use. will be limited to theirbreaksor out of work
S$6: Residual contamination hours where they may spend theirtimein
from historical and current outdoorlandscape, or parkareas. If
vehiculartraffic on-site. imported material will be used forthese
S7: Residual contamination areas, a pathway isunlikely to form.
from fill materialswithin the R4: Construction and Likely: due to the nature of construction Moderate
historical mining quarries, and maintenance works, workers will be exposed to
pits. workers. potentially contaminated material, from
working and handling material on-site.
P2: Surface R5: Surface water— Medium: historical land use Likely: the River Taff flowsthrough the Moderate
water runoff. River Taff, and the on-site can resultin middleof the site, and itislikely that during
P4: Vertical culvertsand drains contaminantswhich canresult heavy rainfall, surface run-off will make their
and horizontal flowing to the river. in adverse effect to surface way to the river, orsurface water courses
migrationin the and groundwaterquality atthe  which dischargesto the river. Groundwater
saturated zone. site. flow on-site will likely flow down towardsthe
river, asitis atthe base of the valley
P3:Leaching R6: Groundwater— Likely: Alluvium and the South Walescoal Moderate
and vertical Secondary A measures underliethe site. Asthe River
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Potential Sources Potential Potential Consequence Probability Risk
Pathways Receptors Classification
migrationin the Aquifersof the Taff flowsthrough the site, groundwateris
unsaturated Alluvium, South likely to be in hydraulic connectivity to the
zone. Wales Lower Coal river. Residual contaminant would have
P4: Vertical Measures Formation, been leached ormigrated overtimeto

and horizontal
migrationin the
saturated zone.
P5: Man-made
pathwayse.g.
excavations,
foundations
etc.

and South Wales
Middle Coal
Measures Formation.

groundwater.

P7:Vegetation
root uptake.

R7: Site vegetation.

Mild: historical land use on-
site can resultin contaminants
which can resultin vegetation
damage to landscaped, park,
or residentialgardenareas.

Likely: if no imported material will be used
forthe proposed vegetated areas,
vegetationwill be rooted inand grow from
current on-site ground material which may
potentially be contaminated.

Moderate/low

S$8: Aggressive/unfavourable
ground conditionsto buried
structures, arising from Made

Ground and underlying natural

ground.

P5:Man-made
pathwayse.g.
excavations,
foundations
etc.

P6: Direct
contact with
construction
material.

R8: Buried concrete

structures and
foundations.

R9: Potable water

supply pipes.

Medium: Made Ground orthe
underlying natural ground
may pose aggressive ground
conditionsto concrete
structures, or pose a risk of
degradation to potable water

supply pipes.

Likely: buried concrete structureswill be
built and/orfoundedin ground material on-
site, which will be directcontact with
potentially aggressive ground. The riskcan
be mitigated through the selection of the
appropriate concrete design classificationin
accordance with BRE Special Digest 1.

Moderate

Likely: potable water supply pipesthat are
buried will likely be builtin ground material
on-site, which can pose unfavourable
conditionsto piping. Therisk can be
mitigated through the selection of the
appropriate pipe material asstated within
the UK Water Industry Research publication
10/WM/03/21“Guidance forthe Selection of
Water Supply Pipesto be usedin
Brownfield Sites’.

Moderate

S$9: Ground gasrisk arising
from infilled ground, Made
Ground, Alluvium,and South

P1:Human
uptake
pathways:

R1: Residentend

users.

Medium: historical industrial
land use hasthe potential to
resultin Made Ground to
contain decayable

Likely: residents will spend a lot of their
time on-site, generally withintheirhouses
which have small internal volumes.
Ground gasmigration can occur through

Moderate
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Potential Sources Potential Potential Consequence Probability Risk
Pathways Receptors Classification
Wales coal measure o Inhalation. componentswhich can be a the foundationsof the buildings, and
formations. P8: Gas source of hazardousground through open areassuch as theirgardens
migration gas. The natural Alluviumand A build-up of hazardousground gascan
pathways. coal measure formationsare occurin the houses. The risk can be

R2: Commuterend

users.

R3: Employment
area worker end

users.

R4: Construction and
maintenance

workers.

natural sourcesof ground
gas.

mitigated through the assessment of the
ground gasregime on-site in accordance
with the National Building Council’s
“Guidance on Evaluation of Development
Proposalson sites where Methaneand
Carbon Dioxide are present, Report
Edition No.04".

Unlikely: commuterswill have limited time
spent on-site, which will limit potential
exposure. The areasof the potential new
Metro station, and the parkand ride are
outdoorareas, where a build-up of ground
gasisunlikely to occur; asthese areas are
well ventilated.

Low

Low likelihood: workers in the employment
areas will spend theirtime at their placesof
work. Placesofwork are likely to have
active ventilation, andbe locatedin an area
with substantial hardstanding. The can limit
and mitigate the effectsof a build-up of
hazardousground gases. The risk can be
mitigated through the assessment of the
ground gasregime on-site in accordance
with BS8485:2015“Code of Practiceforthe
design of protective measuresformethane
and carbon dioxide ground gasesfornew
buildings”.

Moderate/low

Likely: due to the nature of construction
works, workers will potentially workin
enclosed spacessuch as excavationbelow
ground surface, where a build-up of
hazardousground gasescan occur. They
may encounterlocalised sources of
contaminated material, which can
potentially generate hazardousvolatile

Moderate
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Potential Sources

Potential
Pathways

Potential
Receptors

Consequence

28

Probability Risk
Classification

vapours. The risk will be mitigated by the
contractoradopting andimplementinga
safe system of work.
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10 Unexploded Ordnance Risk

A Pre-Desk Study Assessment has been obtained for the site from Zetica Limited (Ref. 12),
which indicates the site is in a low risk bomb area. Low bomb risk areas are those indicated as
having less than 15 bombs per 1000 acres or less. A detailed desk study, whilst always
considered prudent, is therefore not considered essential for the site.

367590KCO1 | July 2018

29



Mott MacDonald | South Wales Metro
Hoov er Geotechnical Desk Study

11 Geotechnical Risk Register

11.1 Geotechnical Risk Assessment

Potential geotechnical hazards identified in association with Hoover Strategic Regeneration
Scheme are summarised in the Geotechnical Risk Register presented in Table 14. The risks are
assessed by the interaction of an Impact Index and a Likelihood Index, shown in Table 10 and
Table 11 respectively. Table 12 is the Risk Matrix, which shows the actual risk level, rated from
severe (maximum risk level) to negligible (minimum risk level). Table 13 details the designers’
actions based on the risk level.

The geotechnical engineering constraints are outlined in Table 14 and in Drawing 367590-
MMD-44-DR-GIS-C-0006, Geotechnical Engineering Constraints, in Appendix A. The
Geotechnical Risk Register is considered a live document, and should be reviewed and updated
as the scheme dewelops or more ground data becomes available.

Table 10: Impact Index

Impact Cost Time Health and Environment
(©) (T) Safety (B)
(H&S)
1 Very low Negligible Negligible Negligible Negligible Negligible
effecton
programme
2 Low Significant >1% > 5% effect Minorinjury Minorenvironmental incident
budget on
programme
3 Medium Serious > 10% >12% Majorinjury Environmental incident
budget effecton requiring management input
programme
4 High Threat to future >20% >25% Fatality Environmentalincident
work and client budget effecton leadingto prosecution or
relations programme protestoraction
5 Very Threatto business > 50% > 50% Multiple fatalities Majorenvironmental incident
high survival and budget effecton with irreversible effectsand
credibility programme threat to public health or
protected natural resource
Table 11: Likelihood Index
Likelihood Probability
1 Negligible/ <1%
improbable
2 Unlikely/remote >1%
3 Likely/possible >10%
4 Probable >50%
5 Very likely/ >90%

almost certain
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Table 12: Risk Matrix

Im pact

1 2 3 4

Table 13: Designers’ Action
Risk Level Description

Action by Designer

N Negligible None
A Acceptable Check thatrisks cannot be furtherreduced by simpledesign changes
High Amend design to reducerisk, or seek alternative option. Only acceptoptionif
justifiable on other grounds.
Severe Amend design to reducerisk or seek alternative Option. Only accept option if

justifiable on other grounds.
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Table 14: Preliminary Asse ssment of Geotechnical Hazards for the scheme
Hazard Consequence Impact Likelihood Current Potential Control Measures Impact Likelihood Residual
Risk Risk
1 Highly variable thicknessesand Excessive settlements/ differential 3 3 High Undertake Gl to determine thicknessof 3 2 Acceptable
constituentsof Made Ground. settlementsof foundations. Made Ground acrossthe site.
Excavation and replacement of Ground model produced from theresults
unsuitable material. of the Gl and used to inform the
Surplusunusable material generated. construction plan.
Made Ground isnormally an unsuitable
bearing stratum for foundations.
2 Infilled Glamorganshire Canal/ Excessive settlements/ differential 3 3 High Undertake a Gl to target areasof former 3 2 Acceptable
watercourses. settlementsoffoundations. Glamorganshire Canal/ watercourses.
Excavation andreplacement of Ground model produced from the results
unsuitable material. of the Gl and used to inform the
Surplusunusable material generated. construction plan.
3 Compressible soilsassociated Excessive settlements/ differential 3 3 High Undertake an adequate Gl and 3 2 Acceptable
with Alluvial Deposits settlementsoffoundations. geotechnical testingto produce a
Instability of structures. ground modeland design parametersto
inform detailed design.
Alluvium may be an unsuitable bearing
stratum for foundations.
May require piled foundations.
4 Running sandsassociated with Difficultiesin excavation for GI/ 2 3 Acceptable Ground modeland design parametersto 2 2 Acceptable
Alluvial Deposits. foundationsdue to collapse. be produced from the resultsof the Gl
Programme delay. and used to inform construction plan.
Increased costs. Excavation sidesto be banked.
Excessive settlements/ differential 3 3 High Undertake an adequate Gl and 3 2 Acceptable
settlementsof foundations. geotechnical testingto producea
Instability of structures. ground modeland design parametersto
inform detailed design.
Alluvium isunsuitable bearing stratum
forfoundations.
May require piled foundations.
5 Difficulty inexcavating/ Programme delay. 2 3 Acceptable Design an adequate Gl for anticipated 2 2 Acceptable
progressing though Glacial Till. Increased costs. ground conditions.
Ground modeland design parametersto
be produced from the resultsof the Gl
and used to inform construction plan.
Precast pilesand CFA pilesmay not be 3 3 High Rotary pilesmay be required. 3 2 Acceptable
able to penetrate the Glacial Till. Design engineer to take into account
Programme delay. ground model and design parameters
Increased costs. produced from the GI.
6 Unforeseen ground conditions. Ground unsuitable forfoundation 3 3 High Undertake an adequate Gl and 3 2 Acceptable
design. geotechnical testingto produce a
Excessive settlements/ differential suitable ground model forthe site.
settlementsof foundations. Ground model to inform detailed
Programme delay. foundation design.
Increased costs.
7 Coal Authority Designated High- Potential collapse of mine entriesand 4 3 Full miningriskassessment to be 4 2 High
Risk Development Area and nine shallow coal minesleading to the obtainedfrom the Coal Authority.
known mine entrieson the site. development of crown holesat ground Coal Authority license to be obtained
Referto Drawing 367590-MMD- surface. priorto Gl.
14'DR'GIS'C'OO1O’ in Appendix Damage to foundationsand Areas affected by mining to be targeted
: infrastructure. by the GI.
Safety of site workers and/ orusers.
8 Highly weathered bedrockwhere Differential settlement of foundations 3 2 Acceptable Area of fault to be targeted by the GI. 3 1 Negligible

known fault crosses through the
north of the site and adjacent to
eastern boundary.

located acrossthe fault.

Ground model and design parametersto
be produced from the resultsof the Gl
and used to inform construction plan.
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Hazard Consequence Impact Likelihood Current Potential Control Measures Impact Likelihood Residual
Risk Risk
9 Shallow groundwater conditions. Foundation designunsuitable for ground 3 3 High Undertake a Gl and groundwater 3 2 Acceptable
conditions. monitoring to determine the groundwater
Programme de|ay_ levelsatthe site.
Increased costs. Groundwaterlevelsshould be
Difficultiesin excavation for GI/ consideredin d.etalleddesgn..
foundationsdue to collapse. If groundwaterisencounteredin
Safety of site workers excavationsgroundwater control
Y " measures should be implemented.
10 Localised flooding/washout. Scourand erosion leadingto foundation 3 3 High Ensure culverts and secondary 3 1 Negligible
failure from watercourses. watercourses have well maintained
Safety of site users. channels.
Undertake inspection programme of
culvertsand watercourses.
11 Historical underground Programme delay. 2 3 High The desk study hasindicated there are 2 2 Acceptable
obstructions. Increased costs. likely to be underground services/
Difficulty inundertaking GI/ forming . th_e historical
foundation level. development of the site.
Safety of site workers All exploratory holesto be scanned prior
Y " to drilling/ excavation works
commencing.
Undertake a GPR survey.
Obstructionsencountered inthe GlI
should be recorded.
Works to cease immediately if services
encountered andreportedto site
engineer.
Programme and cost contingency in
construction budget.
12 Live currentand historical Damage to existing services. 3 3 High Obtain detailed service plansfrom utility 3 2 Acceptable
underground services. Increased costs. providerspriorto GI.
Delaysto programme. Undertake a GPR survey.
Safety of site workers. All exploratory holesto be scanned prior
to drilling/ excavation works
commencing.
Works to cease immediately if services
encountered andreportedto site
engineer.
Programme and cost contingency in
construction budget.
13 Overhead Lines Damage to existing services. 2 2 Acceptable Site inspection priorto Gl to ensure safe 2 1 Negligible
Ease of access of plantaround access and working areas.
powerline. Minimum safety zone to be maintained
Restriction of plant around powerline. around overhead linesduring GI.
Development may not be able to take
place around powerline route.
Increased costs.
Delaysto programme.
Safety of site workers.
14 Site and surroundingarea Disturbance and potential detonation of 5 1 Acceptable All exploratory holesto be scanned prior 5 1 Acceptable
considered to be in a low risk UXO during Gl orexcavation of to drilling/ excavationsworks
UXO area. foundations. commencing.
Safety of site workers. Should anything be encountered in
exploratory holesorexcavationsshould
be reported to the site engineeranda
UXO specialist should be consulted.
15 Aggressive ground conditions. Sulphate attackon concrete and grout 3 2 Acceptable Undertake BRE chemical testing on 3 1 Negligible

causing corrosion and degradation of
infrastructure and materialsshortening
theirdesign life.

samplesobtainedduring the Gl ata
range of depthsand in all strata.
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Hazard Consequence Impact Likelihood Current Potential Control Measures Impact Likelihood Residual
Risk Risk
Implement allrecommendationsof BRE
Special Digest 1 during detailed design
of buried structures.
16 Contaminationrisk to sensitive Unidentified sourcesof significant 3 3 High Gl to include collection of soil and 3 2 Acceptable

receptorsincluding human
health, groundwater and surface
water (preliminary assessment
indicatesmoderate to low risk).

contaminationcan lead to delaysand
additional costsfor mitigation/
remediation.

groundwater sampledforchemical
analysis. Undertake a Quantitative Risk
Assessment.
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12 Recommendations for Further Works

The desk study assessment has indicated known and probable shallow coal and iron mining,
under the site and in the surrounding area and the majority of the site is located within a Coal
Authority Development High Risk Area (Ref. 6 and 9). It is recommended that a full mining risk
assessment is undertaken to understand the associated risks. The full mining risk assessment
will comprise, where available, the purchase and detailed review of mining abandonment plans,
in conjunction with a detailed review of large scale geological maps (1:10,000), geological
memoirs and available historic boreholes. This review will pay particular attention to the dip and
dip direction of coal seams.

There are eight mine entries and three shallow spine roadways identified on the site (Ref. 9 and
10), as summarised in Section 0. The full mining risk assessment should therefore also review
any available historic records, and the location of mine entries and spine roadways in relation to
the Hoover Strategic Regeneration Scheme.

It is recommended that given the potential risk of mine entries and shallow mine workings, this
work is undertaken at the earliest opportunity. The full mining risk assessment may include
additional Gl recommendations.

It is recommended that a detailed Gl is undertaken at the site to better understand the
geotechnical risks posed to the Hoover Strategic Regeneration Scheme. The objectives of this
ground investigation will be to target residual geotechnical risks to the scheme highlighted by
the study and to:

Confirm the ground conditions underlying the site;
Confirm the groundwater levels beneath the site;

Undertake geotechnical and geo-environmental testing on the soil and groundwater samples
obtained during the Gl works to inform foundation design; and

Assess the thickness of the hardstanding underlying the site;
Determine the risks posed by shallow mine workings, spine roadways and mine entries, if
identified in the full mining risk assessment.

The Gl scope may include, but is not limited to, the following:

Trial pits to investigate the nature of the Made Ground and superficial deposits;

Dynamic sample boreholes, using a tracked dynamic sample rig, to investigate the nature of
the superficial deposits, depth to bedrock and depth to groundwater;

Rotary boreholes to investigate the nature of the superficial deposits, rock profile and
properties and determine the presence or otherwise of potential shallow mine workings;

Standard penetration tests (SPTs);

Saoil, rock and groundwater sampling for geotechnical and geo-environmental laboratory
testing; and
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Standpipe installations for groundwater monitoring. The period of monitoring should be
assessed on an individual basis and be reflective of seasonal changes. Monitoring periods
may also be subject to access agreements.

The proposed ground investigation should be reviewed and updated as the scheme dewelops.

A full senices search will need to be undertaken, and liaison with landowners will be required
prior to any Gl works being completed. The liaison with landowners may limit the scope and
location of the Gl.

Provisions will be required in the Gl scope for the coring of concrete as a result of historical
hardstanding and foundations.

It should be noted that should the development proposals be taken further another targeted Gl
would be required to enable design.
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A. Drawings

A1 Drawing 367590-MMD-44-DR-GIS-C-0001 - Location Plan
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A.2 Drawing 367590-MMD-44--DR-GIS-C-0002 - Artificial Ground
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A.3 Drawing 367590-MMD-DR-GIS-C-0003 — Superficial Geology
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A.4 Drawing 367590-MMD-44-DR-GIS-C-0004 — Bedrock Geology
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A5 Drawing 367590-MMD-44-DR-GIS-C-0005 — Relevant Historic Borehole Plan
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A.10 Drawing 367590-MMD-44-DR-GIS-C-0010 — Associated Mining Risk Plan
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B. Contaminated Land Risk Assessment
Context and Methodology

A qualitative risk assessment in accordance with NHBC, EA, CIEH (2008) guidance has been
undertaken. This is described below:

A key element of an environmental risk assessment is the development of a conceptual model,
which is done undertaking a Source — Pathway — Receptor analysis of the site:

Sources (S) are potential or know contaminant sources e.g. a former land use;

Pathways (P) are environmental systems through which a contaminant could migrate e.g.
air, groundwater; and

Receptors (R) are sensitive environmental receptors that could be adversely affected by
contaminants e.q. site occupiers, groundwater resources.

When a source, relevant pathway and receptor are present, a contaminant linkage is considered
to exist whereby there is a circumstance through which environmental harm could occur and a
potential environmental liability is considered to exist.

For each potential pollutant linkage identified within the conceptual model presented in this
report, the potential risk has been evaluated for ecological receptors, buildings, and
construction/ maintenance workers and the final end users using a Preliminary Qualitative Risk
Assessment based on the probability of the pollution event, and the severity it may have on site
users and the environment.

R&D Publication 66 (NHBC, ES, CIEH, 2008) sets out the classification used in the Preliminary
Qualitative Risk Assessment. The classification has been dewveloped from DOE Guide to Risk
Assessment and Risk Management for Environmental Protection and Statutory Guidance on
Contaminated Land (Defra September 2006). The key to the classification is that the
designation of risk is based on the consideration of both:

The magnitude of the potential consequence (i.e. sewverity); and
[Takes into account both the potential severity of the hazard and the sensitivity of the
receptor]

The magnitude of the probability (i.e. likelihood).
[Takes into account both the presence of the hazard and receptor and the integrity of the
pathway]

The methodology differs from that presented in CIRIA C552 (CIRIA, 2001), particularly in terms
of the definitions of classification of consequence, which include a consideration ofimmediacy
of hazards. The potential consequences of contamination risks occurring at this site are
classified in accordance with Table 15.
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Table 15: Classification of Consequence

Severe

Medium

Mild

Minor

Highly elevated concentrationslikely to result in ‘significant harm’to human health as
defined by the EPA 1990, Part 2A, if exposure occurs.

Equivalent to a Category 1 pollution incident including persistent and/ or extensive effects
on water quality; leading to closure of a potable abstraction point; majorimpact on amenity
value ormajordamageto agriculture orcommerce.

Majordamage to aquatic or other ecosystems, which islikely to resultin a substantial
adverse change initsfunctionary orharm to a speciesof special scientificinterest that
endangersthe long-term maintenance of the population.

Catastrophic damage to crops, buildingsor property.

Elevated concentrationswhich could resultin ‘significant harm’to humanhealthasdefined
by the EPA 1990, Part 2A if exposure occurs.

Equivalent to a Category 2 pollution incident including significant effect on water quality;
notification required to abstractors; reductionin amenity value or significantdamage to
agriculture orcommerce.

Significant damage to aquatic or other ecosystems, which isunlikely to resultin a
substantial adverse change initsfunctioningorharm to a speciesof special interest that
would endangerthe long-term maintenance of the population.

Significant damage to crops, buildingsor property.

Exposure to human health unlikely to lead to ‘significant harm’.

Equivalent to EA Category 3 pollution incident including minimal or short-lived effect on
water quality; marginal effecton amenity value, agriculture orcommerce.
Minororshort-lived damage to aquatic or otherecosystems, which isunlikely to resultin a
substantial adverse change initsfunctioningorharm to a speciesof special interest that
would endangerthe long-term maintenance of the population.

Minordamage to crops, buildingsor property.

No measurable effect on humans.

Equivalent to insubstantial pollutionincident with no observed effect on water quality or
ecosystems.

Repairable effectsof damage to buildings, structuresand services.

The probability of contamination risks occurring at this site is classified in accordance with Table
16. Note — a pollution linkage must first be established before probability is classified. If there is
no pollution linkage then there is no potential risk. If there is no pollution linkage then there is no
need to apply tests for probability and consequence.

Table 16: Classification of Probability

High Likelihood

Likely

Low Likelihood

Unlikely

There isa contaminant linkage and an event would appear very likely in the short-term and
almostinevitable overthe long-term, orthere isevidence at the receptor of harm or
pollution.

There isa contaminantlinkageand all elementsare present and in the right place which
meansthatitisprobable thatan event will occur. Circumstancesare such thatan eventis
notinevitable, butpossible inthe short-term and likely overthe long-term.

There isa contaminant linkage and circumstancesare possible underwhich an event
could occur. However, itisby no meanscertain that evenovera long period such an event
would take place, andislesslikelyin the shorterterm.

There isa contaminant linkage but circumstancesare such thatitisimprobablethatan
eventwould occureven in theverylong-term.

For each possible contaminant linkage identified, the potential risk can be evaluated based
upon the following probability x consequence matrix shown in Table 17.
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Table 17: Overall Contamination Risk Matrix

Consequence
Severe Medium Mild Minor
High Very high risk High risk Moderate risk Moderate/ low
Likelihood risk
Likely High risk Moderate risk Moderate/ low Lowrisk
risk
2
= Low Moderate risk Moderate/ low Low risk Very lowrisk
° Likelihood risk
-3
o Unlikely Moderate/ low Low risk Very low risk Very low risk
o risk

R&D 66:2008 presents definitions of the risk categories, together with the investigatory and
remedial actions that are likely to be necessary in each case. These definitions are reproduced
in Table 18. These risk categories apply to each pollutant linkage, not simply to each hazard or
receptor.

Table 18: Definition of Risk Categories and Likely Actions Required
Risk Category Definition and Likely Actions Required

Very high There isa high probability that severe harm could arise to a designated receptorfrom an
identified hazard at the site without remediation action OR there isevidence that severe ham
to a designated receptorisalready occurring.

Realisationof thatriskis likely to present a substantial liability to be site owner/or occupier.
Investigationisrequired asa matter of urgency andremediation works likely to followinthe
short - term.

High Harm is likely to arise to a designated receptor from an identified hazard at the site without
remediationaction.

Realisationof the riskis likely to present a substantial liability to the site owner/or occupier.

Investigationisrequired asa matterof urgency to clarify the risk Remediation worksmay be
necessary in the short - term and are likely overthe longerterm.

Moderate Itis possible that harm could arise to a designatedreceptorfrom an identified hazard.
However, itis eitherrelatively unlikely that any such harm would be severe, and if any harm
were to occuritis more likely, that the harm would be relatively mild.
Furtherinvestigative workis normally required to clarify the riskand to determine the
potential liability to site owner/occupier. Some remediation works may be required in the
longerterm.

Low Itis possible that harm could arise to a designatedreceptor from identified hazard, butitis
likely at worst, that thisharm if realised would normally be mild.
Itis unlikely that the site owner/or occupier wouldface substantial liabilitiesfrom such a risk.
Furtherinvestigative work (which islikely to be limited) to clarify theriskmay be required.
Any subsequent remediation worksare likely to be relatively limited.

Very low Itisa low possibility that harm could arise to a designated receptor, butitislikely at worst,
thatthisharm if realised would normally be mild or minor.
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C. Site Walkover Route and Photographs

The Site Walkover Route Map is shown in Figure 1 and Figure 2, and the site photographs are
shown in Table 19.

Figure 1: Site Walkover Route Map
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Figure 2: Site Walkover Route Map
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Table 19: Site Walkover Photographs
Figure Photograph

1 Photograph of worksbeing undertaken on overhead electricity lines

2 Photograph of wastland and rubblein the distance south of Amnitec
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Figure Photograph

3 Photograph of area south-east of Amnitec
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Figure Photograph

4 Overhead power cablesrunning east-west looking west
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Figure Photograph

5 looking north from entrance looking at upslope of entrence to Amnitec
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Figure Photograph

6 Overhead power cableslooking west
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Figure Photograph

7 Volkswagen new car storage

8 Methyr Self Storage south west of Amniteclooking east
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Figure Photograph

9 LoadLokfacility

10 Japenese Knotweed located on western boundary of site near LoadLok
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Figure Photograph

11 Japenese Knotweed located within ground of LoadLokfacility

12 Public consultation posterat entrance of LoadLok
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Figure Photograph

13 Stockpilesof rubblesfrom previously demolished buildings

14 Looking north at a covered walkway connectingtwo buildingsacross the riverand railway line
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Figure Photograph

15 Looking west at access road to the field withinthe site
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Figure Photograph

16 Japanese knotweed within area of a stream along southem side of access road to field

17 Field within western site boundary
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Figure Photograph

18 Looking west at gradient of field
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Figure Photograph

19 Looking west at site boundary and stream north of track
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Figure Photograph

20 Overhead telephone cables
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Figure Photograph

21 Sign waming that the road will be closed fora half marathon 25" March 2018
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Figure Photograph

22 Taff Trail Heritage Site buildinglocated west of site boundary
23 Gas pipline notice located onnorth side of roundabout for Abercanaid Industrial Estate and The
Willowsroad
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Figure Photograph

24 Showing downslope of The Willowsroad looking north

25 Looking south at roundabout from The Willowsroad
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Figure Photograph

26 RSPCA building on eastern side of The Willowsroad — first building

27 Downslope of The Willowslooking north
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Figure Photograph

28 Triumph building looking north-west

29 Gas substation located eastern side of The Willows

367590KCO01 | July 2018

72



Mott MacDonald | South Wales Metro
Hoov er Geotechnical Desk Study

Figure Photograph

30 Looking north across River T aff

31 Looking south across River T aff
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Figure Photograph

32 Retainingwallalong western side of River T aff

33 Water Tanks along eastern side of the rivernear Hoover Factory
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Figure Photograph

34 Retainingwallalong western side of River Taff extende south

35 Rock wall along eastern side of River T aff
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Figure Photograph

36 Power cable mast within eastern section of site on eastern side of Merthyr Road
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Figure Photograph

37 Looking north-west at Hoover site

38 Looking sout along hoover facility boundary and Merthyr Road
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Figure Photograph

39 Hoover Facility

40 Hoover Cricket Ground
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Figure Photograph

41 Hoover facility including new building west of older constructions

42 Hoover sports club
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Figure Photograph

43 Possible bowleslawn

44 Signsofinternal retaining wall within Hoover facility
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Figure Photograph

45 Signsof retainingwall within Hoover facility

46 Volkswagen new car storage area west of River Taff
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Section 1 - Mining activity and geology

Past underground mining

Colliery Seam Mineral |Coal Depth (m) Direction |Dippingrate Dipped Extraction Year last
Authority to working of seam direction | thickness |'mined
reference worked of seam (cm)

(degrees) worked
unnamed FOUR FOOT |Coal 49AG 10 Beneath 7.2 South 168 1950
Property
unnamed FOUR FOOT |Coal AWIG 16 Beneath 5.5 South 210 1866
Property
unnamed UPPER 6FT |Coal 4WJU 17 Beneath 6.2 South 170 1875
RIDER Property
unnamed UPPER 6FT |Coal AWJT 19 Beneath 6.5 South 170 1875
RIDER Property
unnamed UPPER 6FT |Coal AW 26 Beneath 4.5 South 170 1875
RIDER Property
unnamed UPPER 6FT | Coal AWIK 27 Beneath 5.5 South 120 1862
(T.L) Property
unnamed UPPER 6FT |Coal 4WJQ 29 Beneath 5.6 South-East 170 1900
RIDER Property
unnamed TWO FOOT | Coal AWLA 36 Beneath 6.6 South-East |66 1940
NINE Property
unnamed LOWER 7FT | Coal 4E29 36 North-East |7.7 South-East 114 1907
BOTTOM
LEAF
unnamed UPPER 6FT | Coal 49AU 36 West 0.0 East 120 1877
(T.L.)
unnamed UPPER 6FT | Coal 499R 37 West 0.0 East 100 1852
RIDER
unnamed TWO FOOT |Coal 4WJ0 44 Beneath 5.2 South 130 1901
NINE Property
unnamed UPPER 6FT | Coal 4AWIJ 44 Beneath 7.0 South 120 1892
(T.L) Property
unnamed TWO FOOT |Coal 4W)3 46 West 6.3 South 130 1949
NINE
unnamed LOWER Coal 49A7 48 Beneath 8.9 South 259 1885
NINE FOOT Property
unnamed FOUR FOOT | Coal 4WL6 53 Beneath 6.6 South 210 1891
Property
unnamed UPPER 6FT | Coal AWIL 53 Beneath 3.9 South-East 120 1891
(T.L) Property
unnamed UPPER 6FT |Coal AWMI 56 North-East 6.9 South-East 170 1900
RIDER
unnamed FOUR FOOT | Coal 4AWL5 59 South-East |8.4 South-East 210 1891
unnamed LOWER 7FT | Coal 4BDV 64 North-East 6.5 South-East | 117 1902
BOTTOM
LEAF
unnamed LOWER Coal 4WJD 69 Beneath 6.6 South-East | 145 1868
NINE FOOT Property
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Colliery Seam Mineral | Coal Depth (m) Direction |Dippingrate Dipped Extraction Year last
Authority to working of seam direction | thickness 'mined
reference worked of seam (cm)

(degrees) worked

unnamed LOWER 7FT | Coal 4E2A 77 Beneath 8.6 South-East 117 1889
BOTTOM Property
LEAF

unnamed LOWER Coal 4AWJK 81 Beneath 33 South-East | 145 1932
NINE FOOT Property

unnamed LOWER Coal 4BDK 88 North-East |0.0 East 183 1909
NINE FOOT

unnamed LOWER Coal 4AWJN 89 Beneath 7.1 South-East | 145 1932
NINE FOOT Property

unnamed LOWER Coal AWLG 101 North-East 6.9 South 183 1935
NINE FOOT

unnamed LOWER 7FT | Coal 4WKO 114 Beneath 4.3 South-East 117 1899
BOTTOM Property
LEAF

unnamed LOWER 7FT | Coal 4AWK1 118 Beneath 7.5 South-East 117 1899
BOTTOM Property
LEAF

unnamed LOWER 7FT | Coal AWK2 123 Beneath 5.9 South 117 1899
BOTTOM Property
LEAF

unnamed BOTTOM Ironstone |499Y 137 East 16.4 South 100 1855
VEIN
IRONSTONE

unnamed LOWER 7FT | Coal AWLQ 146 North-East |6.1 South-East 117 1902
BOTTOM
LEAF

unnamed LOWER 7FT | Coal AWJX 159 Beneath 6.0 South-East 117 1924
BOTTOM Property
LEAF

unnamed LOWER 7FT | Coal aWJZ 174 North-West |5.5 South-East 117 1899
BOTTOM
LEAF

Probable unrecorded shallow workings

Yes.

Spine roadways at shallow depth

Distance to spine roadway (m) Direction to spine roadway

Within N/A

Within N/A

Within N/A

Copyright © 2018 The Coal Authority Page 4 of 15

Consultants Coal Mining Report, reference 51001882897001




Mine entries

Entry type Reference Grid reference |Treatment description Mineral Conveyancing details
Shaft 305203-002 305441203896 | This shaft was filled at some time in the Coal
past to an unknown specificati on. It was
further topped up and capped in 1978.
Shaft 305203-003 305447 203889 | This shaft was filled at some time in the Coal
past to an unknown specificati on. It was
further topped up and capped in 1978.
Shaft 305203-004 305530203931 |This shaftis filled with hardcore. The shaft |Coal
was topped up with hardcore and
mounded in October 2009 by contactors
acting on behalf of the Authority.
Shaft 305203-005 305394 203716 | This shaft has been filled to an unknown | Coal
specification
Shaft 305204-002 305575 204759 Coal
Shaft 305204-008 305592 204697 Coal
Shaft 305204-009 305602 204677 Coal
Adit 305204-011 305690 204719 Coal
Shaft 305204-012 305713 204558 Coal
Shaft 305204-013 305722 204552 Coal
Adit 305204-014 305785 204576 Coal
Adit 305204-028 305210 204204 Coal
Shaft 305204-029 305298 204089 Coal
Shaft 305204-030 305420 204053 | Information providied to the Coal Coal
Authority by British Coal indicates th is
shaft is filled
Shaft 305204-031 305409 204288 | This shaft was grouted and capped in Coal
1977.
Adit 305204-034 305163 204349 Ironstone
Shaft 305204-035 305141 204364 Coal
Shaft 305204-036 305409 204083 | This shaft was filled grouted and capped | Coal
in 1975.
Shaft 305204-037 305398 204093 | This shaft was filled grouted and capped | Coal
in 1975.
Shaft 305204-038 305409 204091 | This shaft was filled grouted and capped | Coal
in 1975.
Shaft 305204-039 305754 204591 Coal
Shaft 305204-045 305187 204318 Coal Mid Glamorgan County

Council 01/09/1991

Copyright © 2018 The Coal Authority

Consultants Coal Mining Report, reference 51001882897001

Page 5 of 15




Entry type Reference Grid reference |Treatment description Mineral Conveyancing details

Adit 305204-060 305393 204114 |Uncovered during road improvements we |Coal
understand this adit was treated by K
Wardell and Partners Consultant Mining

Engineers.
Adit 305204-069 305409 204237 Coal
Shaft 305204-071 305244 204268 Coal
Adit 305204-072 305719 204561 Coal
Adit 305204-073 305226 204214 Coal
Adit 305204-074 305196 204200 Coal
Shaft 305204-107 305382 204074 Coal

Abandoned mine plan catalogue numbers
The following abandoned mine plan catalogue numbers intersect with some, or all, of the enquiry
boundary:

SWR1978 SWR3141 SW478
SWR1880 SWR3146 SW3612
SWR3622 SWR3601 SW479

Our records show we have more plans than those shown above which could affect the enquiry
boundary.

Please contact us on 0345 762 6848 to determine the exact abandoned mine plans you require
based on your needs.
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Outcrops

Seam name Mineral Seam workable Distance to outcrop | Direction to
(m) outcrop
2FT NINE MID LEAF Coal Yes Within N/A
6FT BOTTOM LEAF Coal Yes Within N/A
BUTE Coal Yes Within N/A
FIVE FOOT GELLIDEG Coal Yes Within N/A
LOWER 7FT BOTTOM LEAF | Coal Yes Within N/A
LOWER 7FT BOTTOM LEAF | Coal Yes Within N/A
LOWER 9FT AND BUTE Coal Yes Within N/A
tSXﬁER NINEFOOTTOP Coal Yes Within N/A
RED VEIN Coal Yes Within N/A
TWO FOOT NINE Coal Yes Within N/A
UNNAMED Coal Yes Within N/A
UNNAMED Coal Yes Within N/A
UPPER 6FT RIDER Coal Yes Within N/A
UPPER 6FT RIDER Coal Yes Within N/A
UPPER FOUR FOOT Coal Yes Within N/A
YARD Coal Yes Within N/A

Geological faults, fissures and breaklines

Bearing of outcrop

96

266

17

80

76

127

198

206

255

99

96

101

100

225

104

84

Please refer to the 'Summary of findings' map (on separate sheet) for details of any geological

faults, fissures or breaklines either within or intersecting the enquiry boundary.

Faults under or close to the property recorded.

Opencast mines
None recorded within 500 metres of the enquiry boundary.

Coal Authority managed tips
None recorded within 500 metres of the enquiry boundary.
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Section 2 - Investigative or remedial activity

Please refer to the 'Summary of findings' map (on separate sheet) for details of any activity within
the area of the site boundary.

Site investigations

Distance to site investigation (m) Direction

Within N/A

See Section 4 for further information.

Remediated sites

Distance to site remediation (m) Direction

Within N/A

See Section 4 for further information.

Coal mining subsidence
The Coal Authority has not received a damage notice or claim for the subject property, or any
property within 50 metres of the enquiry boundary, since 31st October 1994.

There is no current Stop Notice delaying the start of remedial works or repairs to the property.

The Coal Authority is not aware of any request having been made to carry out preventive works
before coal is worked under section 33 of the Coal Mining Subsidence Act 1991.

Mine gas
None recorded within 500 metres of the enquiry boundary.

Mine water treatment schemes
None recorded within 500 metres of the enquiry boundary.
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Section 3 - Licensing and future mining activity

Future underground mining
None recorded.

Coal mining licensing
None recorded within 200 metres of the enquiry boundary.

Court orders
None recorded.

Section 46 notices
No notices have been given, under section 46 of the Coal Mining Subsidence Act 1991, stating that
the land is at risk of subsidence.

Withdrawal of support notices
The property is not in an area where a notice to withdraw support has been given.

The property is not in an area where a notice has been given under section 41 of the Coal Industry
Act 1994, cancelling the entitlement to withdraw support.

Payments to owners of former copyhold land
The property is not in an area where a relevant notice has been published under the Coal Industry
Act 1975/Coal Industry Act 1994.
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Section 4 - Further information

The following potential risks have been identified and as part of your risk assessment should be
investigated further.

Development advice

The site is within an area of historical coal mining activity. Should you require advice and/or
support on understanding the mining legacy, its risks to your development or what next steps you
need to take, please contact us.

Site investigations
The site is within an area of previous interest. It is close to where the Coal Authority has received
information relating to past site investigations.

The site requires further investigation and may influence how you approach your risk assessment.

Remediated sites

The site is within an area of previous interest. It is close to where the Coal Authority has
investigated and where necessary remediated mine entries and/or shallow coal mine workings
following specific reported hazards.

The site requires further investigation and may influence your risk assessment. We recommend
that you order the Coal Authority Surface Hazards Incident Report, which will include more
information about the hazard.

For further information on specific site or ground investigations in relation to any issues
raised in Section 4, please call us on 0345 762 6848 or email us at
groundstability@coal.gov.uk.
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Section 5 - Data definitions

The datasets used in this report have limitations and assumptions within their results. For more
guidance on the data and the results specific to the enquiry boundary, please call us on 0345 762
6848 or email us at groundstability@coal.gov.uk.

Past underground coal mining

Details of all recorded underground mining relative to the enquiry boundary. Only past
underground workings where the enquiry boundary is within 0.7 times the depth of the workings
(zone of likely physical influence) allowing for seam inclination, will be included.

Probable unrecorded shallow workings
Areas where the Coal Authority believes there to be unrecorded coal workings that exist at or close
to the surface (less than 30 metres deep).

Spine roadways at shallow depth

Connecting roadways either, working to working, or, surface to working, both in-seam and cross
measures that exist at or close to the surface (less than 30 metres deep), either within or within 10
metres of the enquiry boundary.

Mine entries

Details of any shaft or adit either within, or within 100 metres of the enquiry boundary including
approximate location, brief treatment details where known, the mineral worked from the mine
entry and conveyance details where the mine entry has previously been sold by the Authority or its
predecessors British Coal or the National Coal Board.

Abandoned mine plan catalogue numbers

Plan numbers extracted from the abandoned mines catalogue containing details of coal and other
mineral abandonment plans deposited via the Mines Inspectorate in accordance with the Coal
Mines Regulation Act and Metalliferous Mines Regulation Act 1872. A maximum of 9 plan extents
that intersect with the enquiry boundary will be included. This does not infer that the workings
and/or mine entries shown on the abandonment plan will be relevant to the site/property
boundary.

Outcrops

Details of seam outcrops will be included where the enquiry boundary intersects with a conjectured
or actual seam outcrop location (derived by either the British Geological Survey or the Coal
Authority) or intersects with a defined 50 metres buffer on the coal (dip) side of the outcrop. An
indication of whether the Coal Authority believes the seam to be of sufficient thickness and/or
quality to have been worked will also be included.

Geological faults, fissures and breaklines

Geological disturbances or fractures in the bedrock. Surface fault lines (British Geological Survey
derived data) and fissures and breaklines (Coal Authority derived data) intersecting with the
enquiry boundary will be included. In some circumstances faults, fissures or breaklines have been
known to contribute to surface subsidence damage as a consequence of underground coal mining.
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Opencast mines

Opencast coal sites from which coal has been removed in the past by opencast (surface) methods
and where the enquiry boundary is within 500 metres of either the licence area, site boundary,
excavation area (high wall) or coaling area.

Coal Authority managed tips
Locations of disused colliery tip sites owned and managed by the Coal Authority, located within 500
metres of the enquiry boundary.

Site investigations

Details of site investigations within 50 metres of the enquiry boundary where the Coal Authority
has received information relating to coal mining risk investigation and/or remediation by third
parties.

Remediated sites

Sites where the Coal Authority has undertaken remedial works either within or within 50 metres of
the enquiry boundary following report of a hazard relating to coal mining under the Coal
Authority’s Emergency Surface Hazard Call Out procedures.

Coal mining subsidence

Details of alleged coal mining subsidence claims made since 31 October 1994 either within or
within 50 metres of the enquiry boundary. Where the claim relates to the enquiry boundary
confirmation of whether the claim was accepted, rejected or whether liability is still being
determined will be given. Where the claim has been discharged, whether this was by repair,
payment of compensation or a combination of both, the value of the claim, where known, will also
be given.

Details of any current ‘Stop Notice’ deferring remedial works or repairs affecting the property/site,
and if so the date of the notice.

Details of any request made to execute preventative works before coal is worked under section 33
of the Coal Mining Subsidence Act 1991. If yes, whether any person withheld consent or failed to
comply with any request to execute preventative works.

Mine gas

Reports of alleged mine gas emissions received by the Coal Authority, either within or within 500
metres of the enquiry boundary that subsequently required investigation and action by the Coal
Authority to mitigate the effects of the mine gas emission.
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Mine water treatment schemes
Locations where the Coal Authority has constructed or operates assets that remove pollutants
from mine water prior to the treated mine water being discharged into the receiving water body.

These schemes are part of the UK's strategy to meet the requirements of the Water Framework
Directive. Schemes fall into 2 basic categories: Remedial - mitigating the impact of existing pollution
or Preventative - preventing a future pollution incident.

Mine water treatment schemes generally consist of one or more primary settlement lagoons and
one or more reed beds for secondary treatment. A small number are more specialised process
treatment plants.

Future underground mining

Details of all planned underground mining relative to the enquiry boundary. Only those future
workings where the enquiry boundary is within 0.7 times the depth of the workings (zone of likely
physical influence) allowing for seam inclination will be included.

Coal mining licensing

Details of all licenses issued by the Coal Authority either within or within 200 metres of the enquiry
boundary in relation to the under taking of surface coal mining, underground coal mining or
underground coal gasification.

Court orders
Orders in respect of the working of coal under the Mines (Working Facilities and Support) Acts of
1923 and 1966 or any statutory modification or amendment thereof.

Section 46 notices
Notice of proposals relating to underground coal mining operations that have been given under
section 46 of the Coal Mining Subsidence Act 1991.

Withdrawal of support notices

Published notices of entitlement to withdraw support and the date of the notice. Details of any
revocation notice withdrawing the entitlement to withdraw support given under Section 41 of the
Coal Industry Act 1994.

Payment to owners of former copyhold land

Relevant notices which may affect the property and any subsequent notice of retained interests in
coal and coal mines, acceptance or rejection notices and whether any compensation has been paid
to a claimant.
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The map highlights any specific surface or subsurface features within or near to the boundary of the site.
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