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1.

1.1.

1.2

Introduction

Brymbo Heritage Trust (BH) has instructed Smith Grant LLP (SGP) to undertake a review and
update of previous reporting on a parcel of land associated with the former Brymbo Steelworks.

comprising historic buildings and infrastructure and extensive external areas.

The former steelworks site has been divided into a number of discrete development modules.
This report focuses on the Heritage area based on the site boundary provided by BH as
indicated on R2762-D01. Site details are:

Table 1.1: Site Details

Address Former Brymbo Steelworks, Brymbo, Wrexham, LL11 5AX

National Grid Reference 329340, 353510

Local Authority Wrexham County Council

Site Areas Heritage Area: Approximately 4.8 Ha

Current Use of Sites The site comprises of hardstanding concrete, old structures, and public
spaces.

Proposed Use Mixed use as a visitor attraction, social amenity space, retail and
commercial units and community hub.

Figure 1.1: Site Location

1.3.

Site
Location

v

Reproduced with the permission of the Ordnance Survey @Crown Copyright Licence No. 100005799

This report contains a review of factual and interpretive information obtained during the wider
reclamation/remediation of Brymbo Steelworks, supplemented by a walkover and limited
supplementary investigation undertaken by SGP in accordance the site investigation
requirements. This report contains a qualitative risk assessment with respect to future liabilities

development constraints associated with ground contamination only.

Smith Grant LLP R2762-R01-V2 Final
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Information Sources

1.4.

Table 2.1: Information Sources

The principle sources of information consulted in the preparation of this report include:

Date and reference

Author and

source

Purpose and information content

Topography, geology, hydrogeology and hydrology

http://mapapps.bgs.ac.uk British  Geological | distribution of geological units at surface
[Accessed August/September 2019] Survey. including drift and artificial deposits, faults
and mineral outcrops
https://www.ordnancesurvey.co.uk/osmaps/ | Ordnance Survey | general mapping information including
[Accessed August/September 2019] (0S), Explorer | structures, boundaries, ground features,
Map, 1: 10,000 water features etc.
Historical data
Satellite imagery Various Recent historical features

Historical Maps (various)

Ordnance Survey

Historical mapping at 1:2,500, 1: 10,000 and
1: 10,560 from 1848 onwards.

Information Review

https://magic.defra.gov.uk/MagicMap
[Accessed August/September 2019]

Defra

web-based interactive map containing
information on nature conservation areas,
aquifer designations, source protection and

nitrate vulnerable zones.

Heritage  Module -  Contamination
Certification Report (Ref: R754-R06 FINAL)

November 2009

Smith Grant LLP

Collated and presented available information
on the contamination status of the Heritage
Module

remediation requirements appropriate to the

and outline any necessary

proposed future uses of the module.

Brymbo Steelworks Site Contamination
Assessment (Ref: R31.R07). September
1995

Smith Grant LLP

Collated and presented available information
on the contamination status of the Heritage
Module
remediation requirements appropriate to the

and outline any necessary

proposed future uses of the module.

1.5. Site Inspections

1.5.1. A reconnaissance site inspection was undertaken by B Thomas, SGP Partner on 28t August

2019.

1.5.2. A round of surface water monitoring was undertaken by B Thomas, SGP Partner on 05"

September 2019.

Smith Grant LLP
Environmental Consultancy

R2762-R01-V2 Final
18.11.2019




Former Brymbo Steelworks: Central Heritage Area
Land Contamination Review

2. Development History and Status

2.1. Historical Development

211.

Survey maps is provided in Table 3.1 below:

Table 3.1: Summary of Development History

A summary of significant features, developments and land uses shown on historical Ordnance

Map Site Surrounds (all distances are approximate)
1873 The site is part ‘Brymbo Ironworks’. | The surrounding area is dominated by the Ironworks. The
1:2,500 The area comprises of 3 main | further surrounding area is mainly agricultural land use
areas: with scattered residential properties and roads.
Central Heritage Area: There are | North: A gravel pit is approximately 200m to the north and
multiple buildings in this area | the village of Brymbo is directly adjacent to the northern
relating to the ironworks, with | €dge of the site. This includes residential properties, a post
multiple mineral lines running in | ©ffice, a well (250m), a church, and 2 chapels.
from the west into the upper area. | South: The ‘Wonder Pit’ is labelled 200m to the southwest.
There is a large building | There are 2 pits 260m to the south, 6 coal shafts (260m,
(presumably part of what is now | 260m, 500m, 520m, 670m, 750m, and 1.1km), ‘Brymbo
known as the ironworks building) in | Hall’ 280m to the south, a reservoir 700m to the southwest,
the centre of the site and the agents | the village of ‘The Lodge’ 600m to the southeast, a ‘Safety
house stands on the southern edge | Fuse Works’ 900m to the south, and ‘Broughton Colliery’
of the upper area. 1.5km to the southeast. Wrexham is approximately 4.5km
Blast Pit Area: A few buildings and | to the southeast.
coal and iron mining shafts are | East: The ‘Great Western Railway: Vron Branch’ runs
present in the upper area and a | directly to the east of the site boundary. A large pit is
mineral line (running W-E) and | adjacent to the railway. 3 mining shafts are located
slope are present in the lower area. | approximately 600m to the east/southeast. A school is
Duck Pond Area: A mineral line | located 620m to the east.
enters the southwest corner of this | West: There are multiple mining shafts approximately
area 150m, 300m, and 480m to the west. ‘Brymbo Smelt Works’
is located 540m to the northwest, which includes a large
pond, a smelt pit (570m), 3 more shafts (620m, 695m, and
700m), and some buildings (700m). There is a large pond
approximately 790m to the southwest.
1879 Central Heritage  Area: No | North: No significant change.
1:10,560 significant change. South: No significant change.
Blast Pit Area: No significant | Egst: No significant change.
change. West: A large pond has appeared 500m to the southwest.
Duck Pond Area: No significant
change.
1899 The site has changed name to | North: The village of Brymbo has increased in size, with
1:2,500 ‘Brymbo Steel & Iron Works'. more residential properties.

Smith Grant LLP
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Map Site Surrounds (all distances are approximate)
Central Heritage Area: A few of the | South: A tennis lawn is now adjacent to the southern site
mineral lines in the upper area have | boundary. A well has appeared 230m to the south. A
disappeared and some chimneys | phosphate works has appeared 900m to the south, close
has appeared in the lower/main | to the ‘Safety Fuse Works’. Additional train lines have been
heritage area. constructed including the ‘Brymbo Branch’ of the ‘W.M. &
Blast Pit Area: The previous | C-Q.R". A football ground has appeared 1 km to the south.
buildings in this area have been | East: A large building has been constructed in the large pit
demolished and new ones have | adjacent to the railway. Brymbo station is labelled adjacent
been built. Only one shaft is | to the south of the pit, and 290m to the east. ‘Black Lane
indicated in the upper area. More | Colliery’ has been labelled 620m to the east, just north of
mineral lines run through the lower | the school. This includes a pit, a shaft, and a building.
area from the west and link to the | west: The Wonder Bank Pit has undergone significant
Wonder Bank Pit to the southwest. | change with multiple mineral lines entering the site from
Duck Pond Area: A mineral line | the south and the east. The large pond to the west has
starting at the western point of this | now been labelled a reservoir and a smaller reservoir has
area, runs through the lower area | appeared across the road adjacent to the large reservoir.
into the blast pit area. The upper | ‘Brymbo Smelt Works’ is now labelled ‘Carbon Works’.
area is open grassland.

1900 Central Heritage Area: No | North: An old quarry has been labelled 300m to the north.

1:10,560 significant change. South: There is now a pond next to the football ground
Blast Pit Area: No significant | (1.1km).
change. East: No significant change
Duck Pond Area: No significant | west: 500m north of the carbon works to the west, ‘Cae-llo
change. Brick Works’ has appeared, including 5 old mining shafts

approximately 630m from the site.

1912 Central Heritage Area: More mineral | North: No significant change.

1:2,500 lines enter the area from the east. | South: The football ground has gone.
Blast Pit Area: A few more buildings | East: No significant change.
have been constructed in the upper West: The Carbon Works is now labelled as ‘disused’.
area around the shaft. A sawmill
has appeared to the east of the
shaft with a mineral line running
from the duck pond area to the
nearby Wonder Bank Pit.
Duck Pond Area: The upper area is
open grass and woodland. The
lower area remains a mineral line.

1914-1915 Central Heritage  Area: No | North: No significant change.

1:10,560 significant change. South: No significant change.
Blast Pit Area: No significant | Egst: No significant change.
change.

West: No significant change.

Smith Grant LLP

Environmental Consultancy

R2762-R01-V2 Final
18.11.2019




Former Brymbo Steelworks: Central Heritage Area
Land Contamination Review

Map Site Surrounds (all distances are approximate)
Duck Pond Area: No significant
change.
1938-1954 Central Heritage Area: No | North: Some residential properties have been constructed
1:10,560 significant change. 110m to the northwest.
Blast Pit Area: No significant | South: No significant change.
change. East: No significant change.
Duck Pond Area: No significant | west: No significant change.
change.
1962-1963 Central Heritage  Area: The | North: More residential properties have been constructed
1:2,500 ‘machine  shop’ has been | 300m to the northwest.
constructed to the east of the | south: The football ground is now a ‘sports ground’ and
ironworks building and some large | the pond has gone.
buildings have been constructed in East: The railway adjacent to the eastern site boundary is
the centre of the lower/main now labelled ‘mineral railway’. The Black Lanes Colliery is
heritage area. A row of chimneys to not labelled ‘Mine (Disused).
the north of the lower area has also
West: The Carbon Works buildings have disappeared.
been constructed. . )
Only the large reservoir remains.
Blast Pit Area: Two buildings to the
adjacent to the largest -colliery
building have been demolished and
the shaft is now labelled ‘disused’.
The sawmill and the mineral line
running to the Wonder Bank Pit are
no longer indicated.
Duck Pond Area: No significant
change.
1963-1964 Central Heritage  Area: No | North: No significant change.
1:10,560 significant change. South: No significant change.
Blast Pit Area: No significant East: No significant change.
change. West: No significant change.
Duck Pond Area: No significant
change.
1967 Blast Furnace Area: No significant | North: Further residential development to the northwest.
1:2,500 change. South: A large steelworks building has been constructed
Blast Pit Area: No significant | 100m to the south.
change. East: No significant change.
Duck Pond Area: No significant West: No significant change.
change.
1974-1976 Blast Furnace Area: No significant | North: No significant change.
1:10,000 change. South: Brymbo Hall is no longer present and the area from
Blast Pit Area: No significant | the southern site boundary to the sports ground (approx.

Smith Grant LLP

Environmental Consultancy

R2762-R01-V2 Final
18.11.2019




Former Brymbo Steelworks: Central Heritage Area
Land Contamination Review

Map Site Surrounds (all distances are approximate)
change. 1km) is now an opencast mine. A substation has appeared
Duck Pond Area: No significant | 300m to the southwest, next to the opencast mining area.
change. East: The mineral railway running directly adjacent to the
eastern site boundary is now labelled ‘dismantled’.
West: The Brick Works has disappeared.
1976-84 Central Heritage Area: The row of | North: No significant change.
1:2,500 chimneys to the north of the lower | south: No significant change. Partial mapping.
area has disappeared. East: No significant change.
Blast Pit Area: A few more buildings West: No significant change.
have been demolished.
Duck Pond Area: The mineral line
that ran to the western point, has
reduced to about half the previous
length.
1987 Central Heritage  Area: No | North: No significant change.
1:10,000 significant change. South: No significant change.
Blast Pit Area: No significant | Egst: No significant change. Partial mapping.
change. West: No significant change.
Duck Pond Area: No significant
change.
1991-1992 Central Heritage  Area: No | North: No significant change.
1:10,000 significant change. South: A large building has been constructed 500m to the
Blast Pit Area: No significant | south.
change. East: No significant change.
Duck Pond Area: No significant West: No significant change.
change.
2006 Central Heritage Area: Most of the | North: All the buildings relating to the steelworks have

Satellite Imagery

buildings have been demolished
apart from the buildings now known
as the machine shop, the ironworks,
the pattern makers workshop, and
the agents house.

Blast Pit

overgrown with

Area: The area is

trees and the
vegetation. The remains of the old
colliery building are visible along the
southern edge.

Duck Pond Area: The area is
with

overgrown trees  and

vegetation, however, there is a

small structure visible in the centre

been demolished

South: All the buildings relating to the steelworks have
been demolished. Residential properties are beginning to
be constructed 770m to the south.

East: The largest building has been demolished and is now
open land.

West: The larger reservoir is now labelled ‘Brymbo Pool’,

and the smaller reservoir has disappeared.
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Map Site Surrounds (all distances are approximate)
of the area.
2007 Central Heritage  Area: No | North: No significant change.

Satellite Imagery

significant change.

South: More residential properties are being constructed to

Blast Pit Area: No significant | the south.
change. East: No significant change.
Duck Pond Area: No significant West: No significant change.
change.
2009 Central Heritage  Area: No | North: No significant change.
Satellite Imagery | Significant change. South: More residential properties are being constructed to
Blast Pit Area: No significant | the south.
change. East: No significant change.

Duck Pond Area: No

change.

significant

West: No significant change.

2012
Satellite Imagery

Blast Furnace Area: No significant

change.

Blast Pit
change.

Area: No significant

Duck Pond Area: No
change.

significant

North: No significant change.

South: More residential properties are being constructed to
the south. Plant life is beginning to return to the old
steelworks site.

East: No significant change.

West: No significant change.

2018
Satellite Imagery

Central Heritage Area: The original

ironworks  building has been
demolished with a few of the iron
structures remaining and the
printmakers shops roof has been
removed. A few temporary buildings
have appeared in the main heritage
area (north of the machine shop),

presumably part of Brymbo Heritage

Trust.
Blast Pit Area: No significant
change.
Duck Pond Area: No significant
change.

North: No significant change.

South: More residential properties have been constructed
to the south.

East: The spine road has been constructed to the east,
connecting the village of Brymbo to the new residential

developments to the south.

West: No significant change.
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2.1.2. Present Land Condition

2.1.3. A summary of existing significant features, recent activites and land uses shown on

contemporaneous aerial photography, site inspections and anecdotal evidence is provided in
Table 3.2 below. The locations of specific features of interest are provided in drawing D01 which
also gives the locations of contemporary photographs of the site and features of interest

provided in Appendix A.

Table 3.2: Present Land Condition

Site Description The site is conveniently split into 3 main adjoining areas:

The Central Heritage Area: open, level land to the frontage on Phoenix Drive behind which
are the main historical buildings and structures including the blast furnace, forge, machine
shop and workshops, and housing a number of temporary cabins; the site forms an
amphitheatre rising on all sides but the east via a series of steps, embankments, cuttings and

large retaining walls with smaller middle and upper levels

The Blast Pit Area: behind and to the west of the uppermost level of the Central Heritage
area, largely level in the north and rising to the south up an upper level comprising a steep,
wooded bank which contains the historical Blast Pit coal mine, beyond which the ridge drops
down to the Haul Road.

The Duck Pond Area: to the west of the blast pit, the duck pond area comprises a large, open
level plateau which extends from the top of the Haul Road, southern part of Blast Pit to the
back gate of the site on Blast Road and is bounded by the Wonder Bank to the south. This is
separated from the lower part of the Duck Pond area by a wooded, steep embankment which
slopes down to the north onto the track bed of a historical railway line extending back east

towards the northern Blast Pit and upper Central Heritage areas.

Access The Central Heritage area is accessed off Phoenix Drive by one of two gates onto the open
car park area and a second gate into the main, lower area of historical buildings. In the south
and access track leads between the Machine Shop and Forge/Workshop up to the middle
and upper Central Heritage area, from which access is gained to the Blast Pit and Duck Pond
areas. The Duck pond area can also be accessed from gates off the Haul Road in the

southeast and the junction at the top of Blast Road/bottom of Brake Road in the northwest.

Boundaries The East of the site is separated from Phoenix Way by strip of open land currently used as a

car park, which is fenced and gated at the pavement.

The North of the site at the Central Heritage Area is bounded by the large retaining wall onto
the adjacent enterprise Centre; the north of the Blast Pit and Duck Pond Areas front blast
road with steel palisade fencing.

The western site boundaries are on the Duck Pond Area and comprise a mix of steel palisade
bounding private gardens and mesh fencing bounding a public footpath running along the
boundary with the Wonder bank.

Smith Grant LLP R2762-R01-V2 Final
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The Southern Boundary is largely open onto the Haul Road to the south of the Blast Pit Area
and the Fossil Forest to the south of the Central Heritage Area.

Services /| Wayleaves

No utility plans have been obtained; however, it is understood the Machine Shop and a
number of the temporary buildings in the lower Central Development Area have connections
for gas and electricity and are served by a surface water drainage system comprising a series
of connected gulleys accepting falls from the concrete surfacing and accessed by a number

of manhole covers.

One series of drains accepts flow from the Foundry Adit, a historical mine drain within the
Ironworks diverting flow via a series of pipes and ditches to the surface water drains along

Phoenix Way. During times of high flow these reportedly overflow across the site surface.

Other relict railway track and land drains are anticipated to cross the site, generally flowing in
an easterly direction. In the lower part of the Duck Pond and Blast Pit areas a series of pipes
and surface water flows was observed which feed and discharge a pond feature believed to
be a newt habitat.

Rights of Way SGP understand that no rights of way cross the site, the site is mainly secure and informal
access is not readily obtained. The site is accessed by the public on a limited number of
open days by guided tours however unsupervised access is not permitted.

Structures Most of the site buildings are present in the lower Central Heritage Area, excluding temporary

and minor structures and cabins these comprise the Machine Shop — a large habitable brick
building, the pattern makers workshop — a derelict stone building in poor condition with no
roof, a series of gantries, cranes and other relict infrastructure associated with the forge, and
the original stone blast furnace. To the south, west and east sides of the lower central
Heritage area, and to the west and north of the middle Central Heritage area a series of
retaining structures of various scales are present. In the south of the upper Central Heritage
area a stone building, formerly the agent’'s (supervisor's) with a metal sheeting roof is

present.

In the Blast pit area, a number of derelict and decaying brick buildings associated with the
former pithead remain in the south, the shafts themselves are not believed to have been
structurally capped.

No buildings, apart from two small brick structures and a large coal hopper and chute
adjacent to the historical track bed are present in the northern parts of the Duck Pond area or
the Blast Pit area.

Surfaces / Vegetation

Within the Central Heritage area, the site is surfaced by a mixture of granular aggregate and
historical hardstanding comprising a mixture of concrete slabs and tarmac. The hardstanding

is generally poor condition, uneven and degraded.

The other parts of the site contain occasional areas of hardstanding, generally associated
with the footprints of demolished buildings or process/ storage areas but are, for the most
part vegetated.

Smith Grant LLP
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In all parts of the site where ground does not have a surface cover of vegetation, or hard
surfacing, a mixture of made ground materials were visible, the following records some of the
typical materials exposed
Limestone gravel over running areas Soil with fine gravel of blast furnace slag
Mix of ash, brick, stone and clinker Limestone gravel over running areas
Gravel of coal Gravel of coke, breeze, clinker and slags

2.2. Historical Development Summary

2.2.1. Brymbo Steelworks closed in 1990 after some 200 years of iron and steel production; the
Heritage area was the oldest part of the steelworks and had not been used for production for
many decades, although was still actively used for workshops, repair and storage. Following
closure, much of the above ground structure and plant were cleared over the remainder of the
site. The site was subsequently acquired from United Engineering Steels Ltd. (UES) by Brymbo
Developments Limited (BDL), specifically to undertake the reclamation and redevelopment of

the site.

Smith Grant LLP R2762-R01-V2 Final
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2.2.2.

2.2.3.

224,

2.25.

2.2.6.

Details of the original reclamation scheme were submitted to Wrexham County Borough Council
(WCBC) in December 1995 with Planning Approval being granted in November 1997 (ref:
CB00016). The overall scheme has evolved since the preparation of the original application in
on-going consultation with all the relevant bodies (WCBC, Local Liaison Committee,
Environment Agency Wales (EAW), Welsh Development Agency (WDA) etc). Reclamation

works commenced on the main site in October 2003.

The reclamation and redevelopment works were undertaken by BDL. SGP has been retained
as Environmental Consultant by BDL since 1995 and information and data obtained by SGP
have been used in the design of the reclamation strategy for the overall site, in relation to

potential environmental impacts during the works and on completion.

The role of SGP during the reclamation of Brymbo Steelworks included the placement of a full-
time chemist on site to observe and monitor activities and collect samples as required and in

accordance with environmental monitoring plans and agreements. Specific activities included:

J identification of the nature and extent of contamination across the site;

o provision of advice on appropriate reclamation and remediation measures across the
site;

. deposition and airborne dust monitoring;

. controlled waters monitoring;

. noise monitoring;

. liaison and correspondence with the relevant regulatory authorities as necessary;

3 additional sampling, analysis and monitoring as required across the site;

. production of Contamination Certification Reports for the individual reclamation modules

for provision to the relevant parties.

During the main reclamation and remediation works over the rest of the steelworks site the
Heritage area remained largely undisturbed as contained several buildings of historical value
and a number of ecological buffers. Parts of the upper Central Heritage Area, Blast Pit Area
and Duck Pond Area were used for temporary materials and plant storage, setting down and to
house certain materials reclaimed from the rest of the site. The Haul Road was created to the
south of the area to facilitate access for heavy plant form the main earthworks packages to the

northern areas and the adjacent Wonder Bank.

The only contamination remediation works undertaken within the heritage area was the
diversion of drainage from the Foundry Adit to a ditch containing crushed concrete as a
medium-term means of balancing the pH of the water (which was acidic and metalliferous)
before it was discharged into the temporary site drainage system and eventually the local

surface water drainage network.

Smith Grant LLP R2762-R01-V2 Final
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2.2.7. Since 2013, BH have been planning and designing the new visitor attraction planned to be built
by 2023. They host open days on site focusing on different aspects such as; ecology, historical
significance, the adjacent Fossil Forest, and the railway tracks. Other mixed educational,

tourism, commercial and social enterprise uses are planned for the site in the future.

Smith Grant LLP R2762-R01-V2 Final
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3. Site Characterisation

3.1. The physical setting of the site is summarised below:

Table 4.1: Environmental Setting

Topography According to contemporary Ordnance Survey mapping, the site is relatively level at
an elevation of approximately 205m Above Ordnance Datum (AOD).
Geology BGS, historical OS mapping, the previous reports, and site observations indicate the

potential ground, conditions to be:

Made ground: Is anticipated to be at depth and surface level, due to the historical
development history. The depths of made ground are expected to vary significantly,
particularly where embankments, cuttings, retaining structures and buildings / plant
are present and will comprise a mixture of re-worked natural materials, colliery spoil

and steelworks waste.

Superficial Deposits: BGS mapping provides no data for superficial deposits

beneath the site.

Bedrock: BGS mapping shows the underlying bedrock to be Cefn Rock —

Sandstone.

Faults: - The Brymbo Fault is mapped as running roughly NNW-SSE across the
centre of the main site, crossing the western side of the Blast Furnace area. The
fault has been seen in the opencast workings as a narrow well-defined break and
throws down the strata by about 140m to the west. On the west side of the fault the
Cefn Rock sandstone outcrops whilst to the east are the typical sequences of Coal
Measures strata. Cefn Rock outcrops can be seen above the Blast Pit, the Old

Foundry and the Agent’s House.

Hydrology / Drainage

Surface infiltration of rainwater will be via runoff from hardstanding in the main
heritage area; however, this is damaged in places so will permit infiltration of

rainwater into the underlying fill.

The former track bed crossing the most northerly parts of the Duck Pond and Blast
Pit areas is prone to flooding, as are areas of the lower Central Heritage Area. The
culvert / drain which accepts flow from the Foundry Adit is also prone to overtopping
during periods of high flow. The drainage from the site enters the modern network
of drains associated with Phoenix Way and enters the Lodge stream to the east of

the main site at the bottom of the Eastern Slopes Area.

Hydrogeology

Groundwater

The Environment Agency (via the Defra Magic Map web application) shows that the
bedrock underlying the site is classed as a Minor Aquifer and the superficial deposit
is unproductive. The site is not in an area of aquifer vulnerability and not in any

Source Protection Zones.
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Groundwater within the main site and surrounding area was sampled and assessed
prior to the on-set of reclamation activities (Summary Review of Baseline Water
Quality Prior to Commencement of Works, October 2003, SGP, Ref: R175-R13).
The groundwater from remaining boreholes across the site was subsequently
sampled in 2004, 2005 and 2006 and reported in the annual reports. All results
were summarised in the 2006 Annual Water Quality Report. The groundwater
underlying the main site was found to be of generally poor quality, both due to the
natural poor quality of groundwater within Coal Measures and arising from the long
industrial history of the site. The EAW previously agreed that the groundwater
beneath and around the site is not considered a sensitive receptor in its own right

and is not likely to be used as a supply of potable water in the foreseeable future.

Groundwater flow is locally influenced by the numerous mineworkings present
beneath he site and the surrounding area, which are known to drain variously to the
north via old mine workings and mine drainage discharges to the Afon Cegidog in
the Ffrith valley, to the east via old mineworkings to mine discharges to the Afon
Alun near Cefn-y-Bedd or to the south via the Tan-y-Fron Adit and discharging to

the Afon Gwenfro.

Mining

The former Brymbo Colliery (Blast Pit) is located in the center of the Heritage Area
and comprised two shafts. Information provided by BDL indicated the shafts were
169m and 171m deep. The shafts were sunk in the 1840s and closed in 1914. The
shafts have been infilled to 60m bgl with water inflows recorded at 30m bgl.

The plan also shows four recorded adits within the area located along the side of the
former sidings in the Blast Pit area; none of these are now visible. Another adit, the
Foundry Adit, is located within the Old Foundry and presently continues to discharge

mine drainage water on an irregular basis.

Landfill

Natural Resources Wales mapping indicates that the wider site is a historical landfill,
referred to as the Works Bank as the Steelworks held a license to tip waste
materials anywhere within their boundary. This was surrendered as part of the

programmed of remediation works in 2008.

Nature Conservation &
Protected Areas

The closest special designation relating to nature conservation (as shown by the
Defra Magic Map web application) is ‘Brymbo Fossil Forest’ Site of Special Scientific

Interest, immediately adjacent to the southeast corner of the heritage area.

The previous report mentions the Duck Pond Area being a Great Crested Newt
habitat; and extensive Newt Fencing is present around various parts of the site with

an established pond present in the Duck Pond Area.

The blast furnace, cast house and foundry structures within the Central Heritage
area are scheduled ancient monuments and the former Agents house has Grade 2
listed status.
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4.

411,

4.2.
4.3.

4.3.1.

43.2.

4.3.3.

Previous Site Investigation Results

Parts of the Heritage Area were investigated as part of the overall steelworks site investigation
in 2007 by SGP, ‘Brymbo Steelworks: Heritage Module, Contamination Certification Report’,
November 2009 (ref: R742-R06). This review refers to data collected investigation undertaken
in 1995 by SGP, ‘Brymbo Steelworks Site Contamination Assessment, September 1995, ref:
R31.R0O7".

Report observations and area description:

The Heritage Area effectively comprises four distinct areas of land, referred to as:

e the Blast Furnace area;
o the Blast Pit area;
e the Duck Pond area; and

e part of the access road to the base of the Wonder Bank (The Haul Road).

The area termed ‘Blast Furnaces area’ within both the SGP 1995 contamination report and the
planning permission relating to the overall site redevelopment also included the former coke
ovens area (referred also to as the Upper Blast Furnace Area), located to the north and at a
raised elevation above the blast furnaces. This area forms the North West Development
Module (NWDM) and has been redeveloped into the Brymbo Enterprise Centre. The NWDM
has since been subject to separate contamination investigations and was remediated in 2004.
The results for this area are therefore excluded from this assessment and the Blast Furnace

Area, excluding the NWDM is now referred to as the Central Heritage Area.

The hillside rises to the west and south of the Central Heritage Area up to the Blast Pit area.
This comprises the former Brymbo Colliery with two shafts (the Blast Pits), former colliery
buildings and former railway sidings and tramways located on a series of levels. The borehole
sunk to provide water supply to the site is also located within this area, referred to as the Supply
Well. The Agent’s House (a Grade Il listed building), is located within the Blast Pit area to the

immediate south of, but at a higher elevation than, the Blast Furnace area.

The northern section of the Blast Pit area is at about 218m AOD and includes a series of ponds.
The area rises up on the south side to form an area into which an access road to the Wonder
Bank has been constructed adjoining the former Ty Cerryg opencast coal site at about 230m
AOD. A former railway siding runs northwest from the pit area alongside Blast Road ending in
the northwest corner of the Heritage Module. The siding is steep sided on both sides and is

about 4m below the height of Blast Road. The hillside above the siding is heavily wooded.

Smith Grant LLP R2762-R01-V2 Final
Environmental Consultancy 18.11.2019



Former Brymbo Steelworks: Central Heritage Area 18
Land Contamination Review

4.34.

4.3.5.

4.3.6.

43.7.

4.4.
4.41.

4.4.2.

4.43.

The area termed ‘Blast Pit’ within the SGP 2007 and 1995 reports also included a stretch of
land to the southeast consisting of part of an infilled quarry and site buildings. This area was
excavated as part of creation of the access road to the Wonder Bank and the Fossil Area, and
is referred to as the Haul Road, forming the southern boundary to the Blast Pit Area. Following
excavation of the road, which exposed colliery spoil, the slopes have been hydroseeded and the

majority of the slopes are now vegetated.

The gradient continues to rise to the west above the Blast Pit Area to the Duck Pond Area. The
majority of this area is level at about 234m AOD and is bounded by Ty Cerryg to the southeast
and the Wonder Bank to the southwest. A public footpath runs between the Duck Pond area
and the Wonder Bank.

The Duck Pond area contained an old coal storage area and railway sidings and is now
overgrown with scrub. A coal hopper and chute remain which originally discharged onto a
siding at Blast Pit level. A series of ponds have been created within this area to provide a Great
Crested Newt habitat and to which surface water run-off from the Wonder Bank is directed.

During these works hardcore surface cover was placed across some of the area.

The areas have not substantially changed since the 2009 report, and the descriptions remain
largely relevant. SGP understand that minor drainage works, the placement of clean stone
aggregate to surfaces of running and storage areas and works to stabilise buildings and

structures only have taken place.

Fieldwork & Ground Conditions

Previous investigations comprised identification of the general contamination levels in the

Heritage Area through the excavation of trial pits and collection of soil and water samples.

In addition to the investigations specifically targeted within the Heritage Area, a series of surface
water, groundwater and adit monitoring exercises were undertaken across the site, both prior to
and during the site reclamation works, which have included collection of water samples from the

boreholes, ponds, the Foundry Adit and the Furnace Culvert within the Heritage Area.

The locations of all trial pits, boreholes, surface soil and water samples as of 2009 are shown

on Drawing D02.

Central Heritage Area

4.4.4.

At the time of the SGP investigation in 1995 the area included the old foundations and buildings.
Access to much of the area was restricted by the structures present and existing services and
hence investigations within, or in close proximity to, the area of interest were restricted to the
installation of 2 boreholes (BFB1 and BFB2) to a maximum of 12m. They encountered made

ground comprising metal slag, ash and concrete to about 8.5m bgl underlain by possible
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bedrock.

4.4.5. To supplement this earlier data, additional trial pits were excavated within the Central Heritage
Area in March 2005. The work comprised the excavation of 3 trial pits (HA1-HA2, HA5) and
collection of 3 soil samples. Trial pits HA1 and HA2 were excavated on the middle level within
the Blast Furnace area. A concrete slab base was encountered in HA1 at 0.7m preventing
further excavation whilst HA2 encountered concrete and steel beams at 2.9m. Both trial pits
encountered variable made ground of sandstone and limestone ballast, scrap metal, pipes,
bricks, timber and cable. Trial pit HA5 was excavated in the lower level and encountered
variable made ground of metal slag, bricks and timbers. It was not possible to extend the trial

pit beyond a maximum depth of 3m due to obstructions.

Blast Pit area

4.4.6. Investigations in 1995 in the Blast Pit area comprised the excavation of 2 trial pits in the upper
level (BP1 and BP2) to depths of about 3m. A third trial pit, BP3, was excavated within the
former quarry area to the south of the Heritage Module boundary, close to the Ty Ceryg
opencast coal site. BP1, located to the rear, and at the upper level of the old foundry and
joiner's shop, encountered sand with shale fragments underlain by ash with brick to 2.0m bgl.
The made ground was underlain by boulder clay to at least 3.1m. BP2, however, encountered
more variable fill material with layers of slag, refractory bricks, clayey ash underlain by colliery
shale graduating into ash to at least 3m bgl. Natural ground was not reached. The trial pit
excavated within the infilled quarry to the south (BP3) confirmed the presence of extensive

colliery waste in this area.

4.4.7. Additional investigations within this area in 2005 comprised the excavation in the upper level of
1 trial pit (HA3). HA3 was excavated in the vicinity of the earlier BP1 and encountered coal and
shale fragments underlain by sandstone and ironstone blocks with sand and gravel to a depth of

3.2m (possibly natural ground).

Duck Pond Area
4.4.8. The 1991 NEC investigation comprised the excavation of 8 trial pits (BM1-8) to depths of about
3m. At the time of the investigation the area was flat and largely devoid of vegetation, the site

surface comprising a thin patchy veneer of coal with slag and coke.

4.4.9. The area was generally underlain by an ash and slag fill to depths of 0.1-0.4m. This was
generally underlain by slag gravel and cobbles (partially cemented in areas), further underlain
by an ashy clay fill with occasional coal/coke, burnt shale, masonry, glass, wood and metal to
depths varying between 1.0m (BM6) and >3.5m (BM1 and BM3).

4.4.10. Natural ground was encountered in BM2, 5, 6 and 8 at depths of 1.0 —2.15m consisting of
silty/sandy clays with occasional gravel (boulder clay). Sandstone and mudstone bedrock were

encountered in BM5 and BM6 at 2.6m-3.0m under the glacial deposits.
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4.5. Soil Sampling & Analysis

4.5.1. Various phases of investigation have therefore included analysis for different suites of
contaminants, all selected using a risk-based approach for the types of contamination
characterised as widespread within the former steelworks prior to remediation / reclamation.

The sample locations are provided in Drawing D02.

Blast Furnace Area

4.5.2. A total of 4 soil samples were collected in 1995 and submitted for comprehensive analysis. A
further 10 surface soil / residue samples were collected in 2005 from within the former foundry
building including sand, powder and wall coatings. All the soil samples were submitted for

chemical analysis to Alcontrol Geochem for a range of determinants.

4.5.3. A selection of the samples was also submitted for leachate analysis; these results are

discussed in the surface/ground water results assessment.

Blast Pit Area

4.5.4. A total of 5 soil samples were collected in 1995 and submitted for comprehensive analysis.

further collection of 3 soil samples were taken in 2005 for comprehensive chemical analysis.

Access Road

4.5.5. 3 near-surface soil samples (TP070306WS6-8) were collected from the slopes of the access
road located within the Heritage Module. A further 2 near-surface soil samples
(TPO70306WSROAD1-2) were collected from the road.

Duck Pond Area
A total of 20 soil samples were collected and submitted for comprehensive analysis by NEC in
1991.

4.5.6. In order to update the assessment, the results are compared to updated assessment criteria.
The planned use of the site does not correspond exactly to any published Generic Assessment
Criteria for soil contaminants. However, is likely to involve, sporadic, low intensity exposure by
visitors, so values for Public Open Space, away from residential properties and appropriate for
public parks have been adopted. Not all of the analysis suites or determinands are compatible
with these criteria. Where total concentrations for groups of contaminants are given, a
qualitative approach is adopted with discussion as to whether the results are likely to indicate

exceedances

4.6. The following table shows the summary of all the soil analyses undertaken from 1991 - 2005

within the Heritage Area.
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Table 1: Summary of 1991 - 2005 Soil Analysis

Determinant Central Heritage Blast Duck Haul Screening Soil Standard Exceedances
Area Pit Area Pond Road adopted and
Area concentration
Fill Surface
Material | Residues
(mg/kg or indicated)
No. of 6 12 8 20 5 S4UL S4UL
samples POS2 Commercial
Arsenic 10-58 <1-27 5-57 7-146 <1-1 170 640 none
Boron (Water | <0.8-1.9 <1-6 <1-5.5 na <1-2 46,000 240,000 none
Soluble)
Cadmium <1-14.5 <1-4 <0.5-1.3 0.5-21 <1 532 190 none
Chromium 370- 4-9,545 29-7,900 na <0.3- 33,000 8,600 none
3,269 281
Hex <0.3-1.3 <0.3-1.7 <0.3- na <0.3-<6 220 33 none
Chromium <15
Mercury <0.1-<1 <1 <0.1-<1 na <1-1 240 1,100 none
(inorganic)
Nickel 15-480 3-49 30-2,000 | 31-4,028 31-130 800 980 4 (1xBP,3x
DP)
Lead 64-1,400 4-341 23-810 14-4,310 20-167 1,300 2,330 3(2xFM, 1x
(C4UL) DP)
Selenium <1-3 <1-<3 <1-<3 na <3 1,800 12,000 none
Copper 130-851 2-787 38-3,100 | 21-1,199 22-74 44,000 68,000 none
Zinc 179- 38-5,803 64-660 93-8,075 27-333 170,000 730,000 none
4,700
Free Cyanide <1 <1 <1 na <1 none none -
Total Cyanide <1-1 <1 <1 <1-22 <1 none none none
Thiocyanate <1 <1 <1 na <1 none none -
Total Phenols <0.01- <0.01- <0.01- <1-1.2 <0.01- 3,200 3,200 none
<1 <0.05 <1 0.21
Mineral Oil 54-207 <10-437 <10-24 na <1-561 none none none
(EPH)
Toluene 1,790 na na 0.02-1.096 n/a none none -
Extractable mg/kg - % wiw
Matter 7.50%
Naphthalene 1.48- <0.01- <0.01- na 0.207- 3,000 1,100 none
(ng/kg) 4.601 25.374 0.798 1.592
Benzo(a)pyre 0.103- <0.012- <0.012- na 0.029- 13 36 none
ne (ug/kg) 0.137 1.635 0.508 1.819
Asbestos Chrysotil nfd nfd na na nfd nfd none
e
Notes:
S4UL POS2: Safety 4 Use levels, Public Open Space 2 published by LQM/CIEH, ‘Public open space park’ scenario,

published 2015. Copyright Land Quality Management Ltd reproduced with permission publication number
S4UL3102. All rights reserved
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S4UL Commercial / POS1:  Safety 4 Use levels, Commercial published by LQM/CIEH, ‘Commercial’ scenario, published
2015. Copyright Land Quality Management Ltd reproduced with permission publication number S4UL3102.
All rights reserved

Central Heritage Area
4.6.1. A number of soil samples were collected from the eastern edge of the Blast Pit area, generally

at relatively shallow depths.

4.6.2. The fills were generally alkaline with toxic metals such as arsenic, mercury, chromium, and
cadmium being either undetected or only present in concentrations below the S4ULs in 1995
and 2005. Nickel was the only metal to exceed its S4UL was nickel (800 mg/kg), in one sample
of ash taken in 1995, at a concentration of 2,000 mg/kg. However, by 2005, the concentrations

reduced to a range of 30-44 mg/kg, well below the S4UL.
4.6.3. Naphthalene, BaP, and Mineral oils were not detected in exceedance of their guideline values.
Duck Pond Area

4.6.4. Elevated levels of nickel and lead were detected in a few samples in exceedance of the S4ULs.
The NEC analysis did not include chromium, but it was anticipated that elevated chromium
levels were present within the slag material, and to a lesser extent ash material, across the
area. Based on results for similar ground conditions elsewhere on the site chromium (V1) is not
anticipated to be present at elevated concentrations, chromium being predominantly present as
Cr (lll).

4.6.5. The organic analysis was undertaken for phenols and TEM. Phenols were either undetected or
only present at low concentrations to a maximum of 1.2 mg/kg. There are no guideline values
for TEM, however all of the results apart from one were below 0.5% TEM and are not
considered indicative of significant hydrocarbon contamination. One sample contained a TEM
concentration of 1.096%. Thin layer chromatography identified this to be due to heavy
engineering oil. This was a sample of slag that also contained the highest concentration of
phenols, lead, total cyanide, and cadmium detected across the samples. The NEC analysis did
not include PAHSs; however, these are likely to be moderately elevated due to the presence of

ash, coal and railway ballast.
Access Road

4.6.6. All metals / metalloids were below their respective S4ULs.
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4.7.

Aggressive Conditions for Building materials

Table 4.7.1: Summary of 1991 - 2005 Soil Analysis

Determinant Central Heritage Blast Duck Haul Road Screening Soil Exceedances
Area Pit Area Pond Standard adopted
Area and concentration
Fill Surface
Material | Residues
(mg/kg or indicated)
No. of 6 12 8 20 5
samples
pH 7.78- 2.33-945 | 6.8-12.1 7.4-10.9 7.53-8.55 <5;>9 UU 11 (4 x sands,
12.2 1xBP, 6x
DP)
Total 670- 499- 1,562- 155-8,465 455-1,313 7,500 UU 4 (3 x sands, 1
Sulphate 6,500 84,610 2,088 x DP)
Acid Soluble 4.2-837 <50 <1-392 50-165 250 UKWIR 1(1xDP)
Sulphide
Total Sulphur | 0.1-0.16 | <0.01-2.84 na 0.04-0.12 none -
(%)
Total 16 PAH 4,254- <25- <25- na 1,052- 200,000 United none / none
(ng/kg) 10.391 69,136 8,063 36,077 Utilities Action /
1,000,000 TPHCWG
4.7.1. Most of the samples were neutral to alkaline, with 10 samples exceeding the United Utilities’

4.7.2.

4.7.3.

4.74.

upper threshold limit for pH. However, these samples were taken in 1991 or 1995, and by 2005
most had receded to more neutral levels around 7 or 8 pH. One sample was reported to have a
high acidity of 2.33 pH. This was a sample of sand taken from the foundry building in 2005. Two
other samples taken in the foundry building had alkalinities exceeding the upper threshold limit;
9.14 pH (sand) and 9.45 pH (off-white powder). The value is used to assess the potential for
damage to ductile iron pipes however the low pH of the ground in places also indicates the

potential for aggressive ground conditions with respect to concrete.

There was one exceedance reported for acid soluble sulphide. A sample taken from the duck
pond area in 1991 was reported to contain 8,465 mg/kg, exceeding the 7,500 United Ultilities
guideline value and potentially indicating that high sulphate conditions could exist in the future if

oxidation occurs.

Since the materials on the site potentially contain pyritic material in colliery spoil the oxidisable
sulphide content of the overburden fill and formation level was calculated in accordance with the
methodology outlined in BRE SD1. The 0.3% threshold for total oxidisable sulphide was
marginally exceeded in 1 out of 5 samples. On this basis pyrite is considered unlikely to be

present in significant amounts.

Four samples contained total sulphate in exceedance of the UU screening threshold of 7,500
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4.7.5.

4.8.
4.8.1.

4.8.2.

4.8.3.

4.84.

4.8.5.

4.8.6.

mg/kg, however, only the sample from the blast pit area was subject to additional analysis for
water soluble sulphate. The sample contained water soluble sulphate in excess of the
screening 1.2 g/l guideline limit provided in the BRE SD1 guidance recommending the use of

sulphate resistant concrete for building development,

Based on these results, and the known history of the site, if new concrete structures are

planned then a specific, more detailed assessment of local conditions will be required.

Surface Water

The area of the main site potentially falls into the catchment of two tributary systems: to the
north is the Afon Cegidog (~1.3 km from the Heritage Module) that joins the Afon Alun at Cefn y
Bedd and to the south is the Afon Gwenfro (~1.5km from the Heritage Module) that joins the
Afon Clywedog in Wrexham. The Gwenfro is fed by the Lodge Stream, which runs down the
valley along the eastern boundary of the main site. The stream forms the closest surface

watercourse to the Heritage Area, lying about 700m to the east.

The drainage of the Heritage Area is complex due to the long history of development with both
constructed drainage systems and former mine workings being present. Flows originate form
the catchment of the Blast Pit and Duck pond areas which are fed by various relict drains and
seeps form the upper parts of these in the south of the site, and potentially from higher ground
above Blast and Brake roads, and the Wonder Bank. The former track bed crossing the lower
parts of these sites appears to form the main drainage route and is prone to flooding under very

wet conditions.

A series of ponds are located within the Blast Pit area which provide a Great Crested Newt
Habitat. These were fed by a drain located at the base of the Supply Well building but the more
general surface water flows running down through the Heritage Area parallel with Blast Road

are also observed to feed these features.

There are two known drainage systems within the Central Heritage Area referred to as the

Foundry Adit and Furnace Culvert.

The Furnace Culvert is located adjacent to the former blast furnaces. The water flows
eastwards into the culvert from the direction of Blast Road and is thought to accept the
combined drainage from the Blast Pit and Duck Pond areas, and possibly the NWDM. The flow
from the Furnace Culvert is believed to pass below the western part of the car park to combine
with the No 1 Gate Drain (flowing to the east of the Heritage Area) and Foundry Adit water,

ultimately flowing to the Lodge Stream via the former road tunnel / Armco Tunnel drain.

The Foundry Adit drains acidic mine water and emerges within the Foundry. The flow is

irregular but increases over winter and during wet periods. The water issuing from this adit
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flows through a concrete lined channel located in the eastern area of the Heritage Area and
then into a drain passing along the former road tunnel and Armco Tunnel to the Lodge Stream.
Monitoring of the Foundry Adit during the reclamation works indicated that the discharge is
typical of acidic mine drainage. The open-air concrete-lined channel was filled with crushed
concrete to provide a temporary treatment method to raise the pH levels of the water, allow
oxygenation and the precipitation of hydrated iron oxide (ochre) to minimize potential impacts
on the Lodge Stream. Long term treatment options were reviewed as part of the long-term

development of the Heritage Area.

Surface Water Quality

48.7.

4.8.8.

4.8.9.

Three samples were collected in March 2005 of the surface water within the Blast Pit area, one
of which was from a drain at the base of the Supply Well building which forms the primary
source of water for the newt ponds and one each from ponds 4 and 5. A further 22 samples
were taken from the Reed Bed Oultlet located on the eastern slopes to analyse the quality of the
drainage from the Armco tunnel and the slopes. The analytical results have been compared
against the EQS values previously provided to SGP by the EAW as being relevant to the nearby
receiving watercourses (Afon Gwenfro and Afon Cegidog) (these have not changed since
2009). These relate to iron, lead, chromium, nickel, cadmium, mercury, copper and zinc. For
other determinants, reference has been made to national EQS values or in the absence of an
EQS, the UK “Drinking Water Standards”.

The three samples were slightly alkaline and contained exceedances of the relevant EQS
values for iron and nickel. Only 2 samples did not exceed the iron EQS value of 1,000 ug/l.
These were taken in November 2005 and October 2006. The rest of the samples exceeded the
EQS in a range of 1,254 ug/l to 32,480 ug/l. The samples from the drain outlet contained
manganese and magnesium in exceedance of the UK Drinking Water Standards. These
standards are highly stringent as they are designed to be protective of public drinking water
supplies and do not indicate any contamination of concern. The samples taken from the reed
bed outlet reported 9 chromium exceedances (maximum 113 ug/l), however, monitoring of the

Lodge Stream reported no exceedances.

A sample was collected of the Furnace Culvert in February 2005. The water was slightly
alkaline with no determinants being present in excess of the relevant EQSs and no evidence of
hydrocarbons, PAHs, VOCs or SVOCs. The results for the key determinants for the water
samples from the newt ponds, Furnace Culvert, receiving ponds, and filter beds located on the

eastern slopes are summarised below in Table 2.
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Table 2: Summary of Analysis for Key Determinands for Surface Waters Draining to, located in, and

exiting from, the Heritage Module

. Range Standard
Determinant Exceedances
(ng/l unless stated) Adopted
Pond Reed
Furnace
Newt Receiving Beds
Culvert
Ponds (3) ) WB Outlet
Drainage (1) | (22)
pH 7.93-8.37 | 8.19 8.51 8-8.83 6-9EQS | none
cadmium <0.4 <0.4 0.9 <0.4-1.5 | 5EQs none
chromium 2-5 4 10 24-113 50 EQS 9 (9 x RBO)
copper <1-2 4 23 <1-96 112 EQS none
lead <1 <1 2 <1-15 20EQS | none
<0.05-
mercury <0.05 <0.05 <0.05 1 EQS none
0.06
nickel <1-7 2 39 <1-11 200 EQS | none
zinc 9-35 34 21 3-181 500 EQS | none
- 10 UK
mineral oil <10 <10 <10 none
DWS
total PAH 16 <0.01 <0.01 <0.01 <0.01 none none
naphthalene <0.01 <0.01 <0.01 <0.01 10 EQS none
benzo(a)pyrene <0.01 <0.01 <0.01 <0.01 0.01 EQS | none

4.8.10. In the Ffrith valley, to the east via old mineworkings to mine discharges to the Afon Alun near

Cefn-y-Bedd or to the south via the Tan-y-Fron Adit and discharging to the Afon Gwenfro.

However, routine testing undertaken between 2003 and 2007 of a series of mine adits thought

to possibly take drainage from the site did not identify any steelworks pollution.

Groundwater Quality

4.8.11. Groundwater within the main site and surrounding area was sampled and assessed prior to

the on-set of reclamation activities (Summary Review of Baseline Water Quality Prior to

Commencement of Works, October 2003, SGP, Ref: R175-R13).

The groundwater from

remaining boreholes across the site was subsequently sampled in 2004, 2005 and 2006. The

groundwater underlying the main site was found to be of generally poor quality, both due to the

natural poor quality of groundwater within Coal Measures and arising from the long industrial

history of the site. The EAW agreed that the groundwater beneath and around the site is not
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considered a sensitive receptor in its own right and is not likely to be used as a supply of
potable water in the foreseeable future. The groundwater is considered primarily as a pathway

to other sensitive receptors.

4.8.12. Specific groundwater monitoring comprised the sampling of boreholes HT1 (2003 and 2004),
Supply Well (2003, 2004 and 2005) and HT2 to the immediate south (2003 and 2004).
Seepages from two of the excavated trial pits (HA7 in the Blast Furnace area and BM1 in the
Duck Pond area) have also been analysed. All the determinants for which EQSs have been
established were below the relevant EQS. EPH was detected in the Supply Well (155-617 pg/l)
and to a lesser extent HT1 (23-83 png/l).

4.8.13. A comprehensive monitoring programme of the external mine adits in the surrounding from
October 2003 to December 2006 showed little or no evidence of steelworks-derived leachate,
other than an isolated occurrence of elevated chromium concentrations at several near and

distant mine drains in Autumn 2004. Levels subsequently returned to previous concentrations.

Foundry Adit

4.8.14. The Foundry Adit was sampled on 22 occasions between 2003-2006. The adit was confirmed
as carrying acid mine drainage (~pH3 with high dissolved iron and nickel content at levels in
excess of the EQS), particularly at times of low flow, with no evidence of steelworks leachate.
No determinands such as lead, cadmium, copper, zinc etc are present in the adit drainage in
excess of the relevant EQSs and there are no indications that the site reclamation works had

any appreciable impact on the Foundry Adit quality.

4.8.15. Since May 2005 the adit water has been directed to a drainage channel lined with crushed
concrete created as a temporary treatment system to raise the pH and oxygen content prior to
drainage to the Armco Tunnel and thence the Lodge Stream. Monitoring of the inflow and
outflow in mid-2005 demonstrated a slight raising of the water pH and reduction of dissolved

iron and nickel between the inlet and outlet.

4.8.16. From 2005-2009, samples could only be taken from the Lodge Stream due to the sampling
point at the drainage tunnel being inaccessible. Dissolved iron and nickel in the stream
remained below the relevant EQS and the pH above the EQS of 6 indicating the acid drainage
from the Foundry Adit has not impacted the stream. Isolated exceedances of the discharge
consent of 5 mg/l total iron have been reported in the Lodge Stream, although with only one
exceedance between January 2007 and April 2008. A site visit on the 7" August 2009
confirmed the on-going absence of ochre deposition at the Armco Tunnel outlet to the Lodge

Stream.
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4.9. Recent Monitoring

4.10. SGP are instructed by BH to reinstatement monitoring of both the Furnace Culvert and the
discharge from the Heritage Area to the drains along Phoenix Way to assess whether there has
been any change in the potential for pollution of surface waters from the site since the cessation
of the previous monitoring programmes and inform the design of any attenuation required to

manage long-term risks of pollution.

4.11. Samples were taken from the Foundry Adit and a ditch where water flows from the foundry adit
drain and enters the surface water drains along Phoenix Way. A direct sample from the drain
could not be taken due to minimal flow. The only exceedance of the EQS in the samples was
from the foundry adit. It had a low pH of 3.66. However, the sample taken from drain had a
more neutral pH of 6.29. This indicates that the low pH was being attenuated in between the

Foundry adit discharge and entry to the surrounding surface water drainage network.

4.12. The monitoring was carried out during a period of very low flow; flow in the drain was estimated

at<1ls.

4.13. Ground Gas

4.13.1. Gas concentrations of methane, carbon dioxide and oxygen were recorded on one occasion in
1995 within the completed boreholes across the steelworks site, two of which (BFB1 and BFB2)
were within the Heritage Area. Methane and carbon dioxide were not detected in either

borehole with no evidence of oxygen depletion.

4.13.2. The boreholes elsewhere on the main site were located in a number of areas deemed to be
potentially capable of generating gases including the Wonder Bank, Works Tip, Upper Blast
Furnace area and main steelworks area. Significant concentrations of methane or carbon
dioxide were not detected in the Billet Mill, Works Tip or Steel Works and it was considered

there was little evidence of ground gas generation across the main part of the site.

4.13.3. Methane was only detected in one borehole across the site in 1995 (within the former coke

ovens area) and at 0.1% was not considered significant.

4.13.4. Significant quantities of biodegradable materials that may give rise to significant levels of
ground gas have not been identified in any of the boreholes or trial pits in the Heritage Area,

although pockets of materials such as wood are present that could produce low volumes of gas.

4.13.5. The three groundwater monitoring wells downgradient of the NWDM (CP1-CP3) were
monitored for ground gas on ten occasions alongside probe hole monitoring of the development
plateau itself. This provides further background information on the ground gas status of the
general area. Methane was detected in one borehole on only three occasions at 0.1 — 0.7%.

Carbon dioxide was detected in two of the boreholes on all monitoring occasions in the ranges
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1.9-3.7% and 1.1-2.2% respectively along with corresponding depleted oxygen. Traces of VOCs

were detected in the boreholes on several occasions up to a maximum of 5.8ppm.

4.13.6. In general, the fills on the site are considered to have a low to moderate potential to generate
elevated concentrations of ground gas and high relative pressures and sub-surface flows /
surface emissions are not anticipated. Risks locally to shallow mineworkings and mine
entrances may be substantially higher and less predictable as displacement of mine gas
accumulating in voids can be substantially affected by groundwater and atmospheric pressure

conditions.
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5.1.
5.1.1.

5.1.3.

5.1.4.

Planned Future Use: Receptors and Exposure

Current status and General Proposals

The site has remained largely undisturbed apart for some minor works to stabilise and preserve
relict structures of architectural of cultural value since the completion of the wider Steelworks
reclamation and remediation over a decade ago. Over the past several years, workers and
volunteers for BH have accessed the land and used various areas for relatively various projects,
such as open days/educational tours for the public, concerts and the provision of BH stores and

offices.

. The site is currently accessed for by a small number of part — time workers and volunteers, and

more infrequently by members of the public attending events. Most time by both groups is
spent within offices in the site portacabins and one of the existing buildings, (the machine shop)
and the lower central heritage area, which is provided with a mix of hard surfacing and placed

stone aggregate.

Current frequencies and durations of exposure are therefore limited and not fully comparable
with fully publicly accessible areas with external spaces, such as parks or gardens. The most
heavily utilised buildings and spaces (the lower central Heritage Area) and also benefits from
the presence of a large proportion of surface cover by slabs or placed aggregate, isolating
users form exposure to shallow soils and fills. However, in the absence of a site-specific
assessment, the adoption of the generic assessment criteria for parks is considered suitably

conservative and protective.

BH plan to acquire all of the land forming the Central Heritage Area, Blast Pit Area and Duck
Pond Areas and develop these largely derelict spaces into an asset for the local community and
wider society. The plans entail transforming the Heritage Area into a mixed-use visitor

attraction, social & amenity space, retail and commercial units and community hub.

. This change of use is intended to bring the site back into use for the benefit of the local and

wider communities, therefore by definition increased access to various parts of the site can be
anticipated. In order to allow assessment of contingent risks from ground contamination

associated with the various changes of use.

. It is also relevant that a temporary significant in crease in exposure to potentially contaminate

soils would be anticipated during any construction or maintenance works that involve
excavations, groundworks or the relocation of materials. It is understood that nearly all the
plans involve works to existing structures and the placement of new surfacing, however for
certain activities, specifically the construction of new drainage, services and utilities, and for

certain restoration works (laying new track bed for railways) some disturbance of the ground
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5.2.
5.2.1.

5.2.2.

5.2.3.

5.3.
5.3.1.

5.3.2.

5.4.
5.5.

and temporarily elevated exposure to soils & fills may be anticipated.

Central Heritage Area

It I intended that the existing machine shop will be repurposed into a visitor centre and that the
rear areas of more degraded buildings will be stabilised and open to visitors as part of a formal
exhibit, although not restored. These areas will be accessed through the central open parts of
the Lower Central Heritage area and presumably served by a car part formation Phoenix Way.
It is believed that a footpath and disabled access will be established linking the Lower, middle

and upper parts of the Central Heritage area, so access to most external areas will be attained.

It is therefore likely that the number of visitors to the site will increase substantially once the
redevelopment is complete, although the exposure duration and frequencies are not likely to
substantially change. A small cohort of repeat visitors may be established but exposure
frequencies and durations greater than the exposure frequency of 85 days a year or 2 hours per
day used to establish the S4UL POS2 (Parks) are unlikely to be exceeded.

A small number of full or part time workers will be required to staff the new facilities. These
individuals would be anticipated to have a much-increased frequency and duration of time spent
on the site (assumed to be normal full-time working hours considered under the S4UL
commercial land use scenario), however conversely would be less sensitive adults than the

children and infants considered under other land use scenarios.

Blast Pit Area

The upper Blast Pit area is largely derelict, and it is understood that apart from stabilising the
remaining mine buildings, that this area is not going to be brought into public use apart from the
establishment of a number of paths through the largely overgrown steep banks. On the
northern boundary, along the haul road a small orchard has been established and a number of

beehives are present as small community projects which may be expanded over time.

It is understood that it is intended to refurbish / reconstruct the track bed and railway tracks
present in the Lower Blast Pit area and possibly permanent establish a number of items of
vintage rolling stock for the purposes of office space, for these facilities similar exposure
frequencies and durations as experienced by the workers in the visitor centre and museum

would be anticipated.

Duck Pond

The upper Duck Pond has been partially covered by a layer of clean stone aggregate and is
being used for storage of a number of containers, and it is understood that under the current
scheme, only an extension of this activity is planned. It is therefore considered that exposure in

this area will be highly sporadic, and of low intensity and duration.
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5.6. The Lower Duck pond area is understood to currently form the upper part of the same
ecological corridor as the lower part of the Blast Pit area and similar, infrequent, transient and

low intensity exposure of both visitors and workers is anticipated in this area.
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6.

6.1.
6.1.1.

6.2.
6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.5.

6.3.
6.3.1.

Conceptual Site Model

Conceptual Site Model

The conceptual model for the site describes the potential contamination sources, pathways and
receptors. Development of a conceptual model is required to evaluate potential risk to

receptors. The plausible sources, pathways and receptors are outlined below.

Sources of Contamination

The principal source of contamination across the main site was metalliferous slags and other
wastes used as general fills and hardcore or construction materials. Slag was tipped in large
quantities across the site near the works to form space for subsequent expansion. The main
areas of tipping were to the east and south of the Blast Furnace area although some slags are

likely to have been deposited within the Heritage Module itself.

Typical wastes associated with the operations of the iron and steelworks within the Heritage
Module include boiler ash, refractory bricks from flue and furnace linings, flue dusts and soot
from ducts, air filters and chimneys, scale and sludges from cleaning baths and water treatment
plants, acid alkalis and waste oils. Demolition rubble is present locally from the demolition of

buildings in the area over time, particularly in the lower furnace floor area.

The available soil results and qualitative review of the site history indicates there is likely to be

made ground comprising various moderately contaminated materials over much of the area.

Principal wastes within the Blast Pit area are likely to include colliery spoil with some steelworks

waste.

No significant sources of contamination within the Duck Pond area have been identified other

than the probabile fill material, including slags and ash.

Potential Targets

The proposed use of the site is currently anticipated to be for continued commercial use as an
educational experience, preserving the history of the site. In the absence of site-specific
information on the land use in terms of receptor exposure durations , frequencies and activities,
this can be considered a relatively low sensitivity Public Open Space and / or Commercial
development scenario with respect to human health. The principle receptors to any potential
contamination would therefore be future site employees, construction and maintenance

workers, and future site visitors, in particular children.
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6.3.2.

6.3.3.

6.4.
6.4.1.

6.4.2.

6.4.3.

6.4.4.

6.5.
6.5.1.

The adjacent area remains predominantly residential or undeveloped with an occupied business
premises immediately adjacent to the site’s northern boundary. The immediate east remains

undeveloped land and to the west is the Wonder Bank.

The Minor Aquifer and the unproductive superficial deposit beneath the site are unlikely to be
sensitive receptors to pollution, however discharge form the Foundry Adit on the site continues
to enter the surrounding network of surface water drains and is believed to ultimately discharge

to the nearby Lodge Stream surface watercourse.

Human Health Risk Assessment

The potential for significant contamination to be present that may pose an acute risk to workers
is considered moderate-high. The site surface is partially covered by concrete hardstanding,
precluding the potential for direct exposure to soil contaminants in those areas. The rest of the

site is vegetated, with old rail beds, tracks, structures, and ponds.

The workers who would be anticipated to be more at risk from exposure would be maintenance
and construction workers during excavations when exposed soils could feasibly be ingested or
inhaled. However, the duration and frequency of such activities during the normal operation of
the site is likely to be limited and normal occupational hygiene measures and health and safety

controls would be adequate to manage risks.

Therefore, while the historical analysis testing available indicates occasional exceedances of
generic and highly protective Commercial or Public Open space land use acceptance for nickel
and lead, this is recognised to be based on a conservative set of assumptions regarding the

future use of the site.

The proven depth of made ground on the site is relatively shallow and, based on the age of the
deposit and the descriptions provided in the available site investigation, not likely to contain any
appreciable quantity of degradable organic matter, so risks from hazardous ground gas
generation within the site are considered low. The mineshafts on site were closed and infilled in
1914. Due to the age of the shafts, they are unlikely to cause ground gas risks. Other sources in
the surrounding area range from a nearby mineshaft, to areas of landfill, however similarly the
age of the deposits and/or the distance between the source and receptor infer a low-level of

risk.

Controlled Waters Risk Assessment

The site is in an area of low environmental sensitivity as far as groundwater is concerned with
historical impacts from Coal Mining restricting the usefulness of the local groundwater resource.
While the historic fill materials present may contain some elevated levels of contaminants and
the potential for infiltration and leaching does exist, in the wider context of the steelworks and

low sensitivity of local groundwater, risks to groundwater are not considered significant.
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6.5.2. Drainage from a historical mine adit emerges within the site and discharges to the surrounding
surface water drainage network, and it is assumed, Lodge Stream. Previous monitoring
indicated that significant pollution of this watercourse was not occurring while the flow was
diverted into an attenuation channel containing crushed concrete intended to balance the pH
and promote precipitation of ochre and c- precipitation of more polluting heavy metals. Based
on the single recent round of monitoring carried out under low-flow conditions, this appears to
remain the case, however a degree of uncertainty as to the impacts under a range of discharge

rates remains.

6.6. Conceptual Site Model

6.6.1. A Conceptual Site Model (CSM) was derived for the site using the information described above,

describing the potential contamination sources, pathways and receptors. The CSM is
summarised below in Table 5.1:
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Preliminary Conceptual Site Model

Receptor

Source / Contaminant

Pathway / Exposure

Pollutant Linkage (in absence of mitigation)

Further Works

1. humans - site workers
including construction
workers / future

maintenance workers

Metals / metalloids /
asbestos / PAHs / heavy
hydrocarbons

Dermal contact / ingestion /

inhalation — short term exposure

Unlikely — Made ground is expected across the site,
contaminants likely to pose acute risks are not
expected and exposure is likely to be limited,
however precautions to maintain exposure as low as

reasonably practicable can be adopted

Normal occupational hygiene and health
and safety provision should adequately
manage risks; if excavations are intended
a watching brief for more significantly

contaminated materials is prudent.

2. humans - adjacent site
users and neighbouring

residents

Metals / metalloids /
asbestos / PAHs / heavy

hydrocarbons

Windblown dust / ingestion /

inhalation

Unlikely — Made ground is expected across the site
and sufficient mobilisation to cause unacceptable
exposure is likely to be limited under the current site-

use

No actions unless significant earthworks /
disturbance is proposed: site is hard
surfaced or heavily vegetated reducing

potential for erosion and mobilisation

through dust; heavily used running
surfaces and tracks are metaled,
armoured or protected by clean

aggregate and this should be continued /
maintained to prevent runoff and dust

generation.
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Receptor

Source / Contaminant

Pathway / Exposure

Pollutant Linkage (in absence of mitigation)

Further Works

3. humans - site workers &

visitors

Metals /
asbestos  /

metalloids /
PAHs /

hydrocarbons

Dermal contact /

inhalation — long term exposure

ingestion /

Unlikely — Made ground is expected at the site, and

highly  protective thresholds for industrial /
commercial use are exceeded for some heavy
metals however precautions to maintain exposure as

low as reasonably practicable can be adopted

Site soils / fills are exposed in places,
however in general exposure duration
and frequencies are likely to be
considerably less than those assumed in
the screening criteria adopted and the
exceedances

lack of widespread

indicates low risk. However, for high
frequency use areas, particularly where
children will be present, surfacing of
heavily used running surfaces and tracks
are metaled, armoured or protected by
clean aggregate and this should be
continued / maintained. If play areas or
picnic areas are proposed consideration
should be given to providing a clean

surface and maintaining this.

Ground gas (methane,

carbon dioxide)

Radon gas from natural

ground

Accumulation within

confined spaces and service

runs to toxic concentrations

voids,

Unlikely — Significant thickness of made ground
have been proven on the site but with limited
potential for degradable materials reported. Ground
gas sources exist in the surrounding area and on the
site, in particular the historical mine entrances and
shallow workings, however accumulation to
hazardous concentrations is not anticipated. The site
is located within an area where maximum radon

potential is 5-10%.

No Actions unless new habituated

structures with limited ventilation are
planned in which case more detailed
assessment is required, in particular if
structures with limited ventilation are
planned in the vicinity of historical mine

entrances.
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Receptor

Source / Contaminant

Pathway / Exposure

Pollutant Linkage (in absence of mitigation)

Further Works

4. property / services

Ground gas (methane)

Accumulation within voids,

Unlikely — Limited thickness of made ground have

No Actions unless new habituated

New  buildings, listed confined spaces and service | been proven on the site with no degradable | structures with limited ventilation are
buildings, scheduled runs to flammable | materials reported. Ground gas sources exist in the | planned in which case more detailed
ancient monuments concentrations surrounding area, however accumulation to | assessmentis required, in particular if
flammable or explosive concentrations is not | structures with limited ventilation are
anticipated planned in the vicinity of historical mine
entrances.
pH, sulphate, organic | Chemical attack of buried | Unlikely — Material with high sulphate concentrations | No Actions unless new buried concrete
chemicals concrete and plastic materials are anticipated to be present on site. Permeation of | structures and new water supply pipes
water supply pipes at rates likely to cause toxification | are planned, then investigation of local
are not anticipated, however the appropriate risk | conditions and completion of the
assessment for the utility provider for new | appropriate risk assessment is deemed
connections of potable water should be completed prudent
4. vegetation | | leachable metals / | plant uptake Unlikely — A lot of the site is uncovered, vegetated | No Actions unless new planting of
landscaping metalloids may be present land with no evidence of blight or dieback, some | sensitive species is proposed in which
within  made ground / sensitive species may be impacted by elevated | case further assessment may be prudent,
natural soils metals (Copper & zinc). or the provision of clean soil as a growing
medium.
5. ecosystems / protected | Metals / metalloids / | Bioaccumulation or acute effects | Unlikely — The newt colony on the site is believed to | No Actions unless disturbance in the

species & habitats

asbestos / PAHs / heavy

through the release of pollutants

be long-established under the ambient conditions

vicinity of the habitat or upstream are

hydrocarbons to surface watercourses considered in which case specialist
advice should be sought as part of a wide

ecological assessment by specialists
6. surface waters — Site | Leachable metals / | migration via shallow | Possible — Currently the discharge from the Foundry | Additional surface water sampling round
drains discharging to local | metalloids / asbestos / | groundwater / surface water run- | Adit appears to be sufficiently attenuated by the | under high flow conditions & design of
surface water drains and | PAHs / heavy | off. passage through the site drainage system to not | any new drainage system to incorporate
Lodge Stream hydrocarbons pose any pollution risk, however confirmation that | sufficient attenuation to preclude polluting

this remains the case under high flow conditions is

required

discharge to the local surface water

drains & Lodge Stream
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Receptor Source / Contaminant Pathway / Exposure Pollutant Linkage (in absence of mitigation) Further Works
7. groundwater — | Leachable metals /| migration via saturated zone Unlikely — Any made ground present on site may | No Actions
Unproductive aquifer within | metalloids / asbestos / contain elevated concentrations contaminants, but

drift deposits and minor

aquifer within bedrock.

PAHSs / hydrocarbons (fuels
oils solvents)

these are likely to be largely immobile in the sub-
surface and leaching limited in the context of the
wider surrounding area, receptors are recognised as

low sensitivity.

Smith Grant LLP
Environmental Consultancy

R2762-R01-v2 Final
18.11.2019




Former Brymbo Steelworks, Brymbo: Heritage Area: 40
Land Contamination Review

7.

7.1.
7.1.1.

7.2.
7.2.1.

Conclusions & Recommendations

Conclusions
In general, the contamination status of the Heritage Area is not considered to pose a significant

constraint to the planned future educational, tourism, commercial and social enterprise uses.

. Thresholds for human health protection commercial and Public Open Space (POS Parks) uses

are exceeded for heavy metals in a minority of the sample population available for review,
however these are derived using much higher exposure frequencies and durations than would
be anticipated under the planned land uses. Despite this some basic, practical mitigation
measures can be adopted to further reduce exposure under some of the anticipated
development / construction scenarios that will need to take place to facilitate the planned uses

of the site.

. These will mostly be limited to simple barrier measures to reduce exposure of soil and fill

materials at the surface and are deemed a proportionate response to any remaining uncertainty,
particularly in areas where increased exposure of soils along paths and running areas, or the
introduction of visitors, particularly young children is to be encouraged, for example play or

picnic areas.

. In addition, where any works are planned involving excavations and new structures there is a

small but not necessarily negligible possibility that uncharacterised wastes including hazardous
substances may be exposed. If new development requiring excavations, earthworks of
changes to the exposure pathways considered in this review are planned then some further
assessment of risks, limited investigations and supplementary risk assessments can be carried

out to address any remaining uncertainty.

. Pollution risks appear to be limited; risks to groundwater are not considered to be significant

and there is a historical precedent that this has been agreed with the regulators, such risks are
unlikely to be increase under the proposals. Currently the surface water discharge from the site
appears unpolluted but assessment of this under a range of flow conditions is needed and an
assessment of the best means of maintaining safe, unpolluting discharge to surface waters

must be considered, especially where changes to the drainage of the site are considered.

Recommendations

For any activities involving excavations, the operatives and site supervisors should maintain a
watching brief for any suspicious materials, including asbestos containing materials (ACM)
wastes, oils, unusual odours, colours or staining. If suspect materials are encountered works
should cease in the impacted area and an assessment made by a competent person. Arisings
should be treated as contaminated, adequately characterised, and stored and disposed of

appropriately.
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7.2.2.

7.2.3.

7.2.4.

7.2.5.

7.2.6.

7.2.7.

Any new utility trenches should be backfilled with clean materials; if new potable water supply
pipes are to be laid, then the utility provider is likely to require a risk assessment in case

chemical resistant pipe materials are required.

If new concrete structures are present, further testing for pH and sulphate /sulphide / total
sulphur should be carried out as part of any geotechnical assessment for assessing ground

stability, bearing capacity etc.

If new habituated buildings are proposed, or alterations to existing buildings bring them back
into use an assessment of the level of ventilation should be carried out. Risks from radon or
other hazardous ground gasses should be assessed, particularly where enclosed and poorly

ventilated spaces are to be introduced in areas around mine entrances.

Existing and new paths, tracks, roads and running areas should be appropriately surfaced and
maintained to prevent erosion and release of windblown dust, runoff and tracking back of soils
into vehicles and indoor areas. This could include metalled roadways in high traffic areas or the
application of a layer off compacted aggregate, provided this is maintained. The use of a basal
geotextile as a marker layer and regular inspections can allow early indication that erosion and
exposure of the underlying, potentially contaminated materials is possible so that reinstatement

can be carried out.

Areas where informal access is encouraged, in particular external unsecured areas of
landscaping that can be used for amenity, food consumption or extended periods of time by
children and infants (play areas, picnic areas, and grassed areas) should be treated by the
application of a layer of clean soil to provide a growing medium for turf or other clean
uncontaminated materials that can be maintained to isolate visitors from site soil and fill
materials. The use of a basal geotextile as a marker layer and regular inspections can allow
early indication that erosion and exposure of the underlying, potentially contaminated materials

is possible so that reinstatement can be carried out.

Works to improve the site drainage will require careful planning to ensure that contaminated
water is not diverted to surface watercourses. With respect to the existing acid mine discharge
from the foundry adit, some additional monitoring is required to demonstrate that the lack of
downstream impacts continues under different flow conditions and samples from the same
locations should be collected during a period of high flow rates. If changes to the site drainage
are considered then a means of attenuating the low pH, metalliferous waste reform the Foundry
Adit must be maintained but (subject to the results of further monitoring) this does not currently

appear to present any pollution risk.

7.3. Limitations
Stratigraphy
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7.3.1.

7.3.2.

7.3.3.

7.4.

7.5.

The evidence of stratigraphy is taken from information partially provided by other parties and
from various investigations carried out for differing purposes and to contemporary standards.
Whilst it is usually reasonable to infer that similar conditions may extend across the site; caution

should be exercised.

Contamination
Data on soil, gas and water contamination is taken from information partially provided by other
parties and from various investigations carried out for differing purposes and to contemporary

standards.

Soil gas and groundwater

Any comments made on gas and/or groundwater conditions are based on third party information
and observations during the site walkover. It should be noted that gas concentrations and
pressures and groundwater levels and concentrations of substances may vary according to

seasonal or weather-related effects, sometimes in an unpredictable fashion.

General

This report has been prepared by SGP for the sole and exclusive use of Brymbo Heritage Trust.
Reasonable skill, care and diligence has been exercised within the budget available, and in
accordance with the technical requirements of the brief. Notwithstanding the efforts made by
the professional team in undertaking the assessment and preparing this report, it is possible
that other ground conditions and contamination as yet undetected may exist. Reliance on the
findings of this report must therefore be limited accordingly. Such reliance must be based on
the whole report and not on extracts which may lead to incomplete or incorrect conclusions

when taken out of context.

SGP reserves the right to alter any of the foregoing information in the event of new information
being disclosed or provided and in the light of changes to legislation, guidelines and responses

by the statutory and regulatory authorities.
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Brymbo Steelworks: Heritage Area

Photographic Record Site Inspection 28.08.2019

View SW from northern spine road access over Car Park with
Central Heritage area beyond

View W from northern spine road access over Car Park and
entrancer gate with Central Heritage area beyond; retaining
walls form northern boundary with adjacent Enterprise Centre

View W from southern spine road access over Car Park with
Central Heritage area beyond; Machine Shop frontage

4.

View NW from southern spine road access over Car Park with
Central Heritage area beyond

5.

Manhole cover to Foundry Adit drain at site boundary

6.

Slight ocherous flow in Foundry Adit drain

Smith Grant LLP
Environmental Consultancy
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Brymbo Steelworks: Heritage Area

Photographic Record Site Inspection 28.08.2019

Open ditch containing Foundry Adit drain in Car Park area

Covered drain containng Foundry Adit drain at soutehrn
boundary to central heritage area

Open ditch containing Foundry Adit drain in Central Heritage
Area

10.

Foundry Adit discharge to Foundry Adit Drain

1.

View S over Central Heritage Area, lower level; Machine Shop

12.

View N over Central Heritage Area, lower level; Forge Area

Smith Grant LLP
Environmental Consultancy
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Brymbo Steelworks: Heritage Area

Photographic Record Site Inspection 28.08.2019

13.

View E down access ramp between lower and middle Central
Heritage areas past Forge and Machine Shop

14.

View W up access ramp between lower and middle Central
Heritage areas past Forge

15.

View N over southern end of middle Central Heritage area
plateau

16.

View N over northen end of middle Central Heritage area
plateau

17.

View N over southern end of middle Central Heritage area
plateau

18.

View E over southern end of lower Central Heritage area area
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Brymbo Steelworks: Heritage Area

Photographic Record Site Inspection 28.08.2019

19.

View NW over upper Central Heritage area; Gate fronts Blast
Road, Blast Pit to E.

20.

View NW over upper Central Heritage area towards Enterprise
Centre

21.

View W up access track from top of Ramp between middle and
upper Central Heritage area

22.

Agents house

23.

Ruined buildings near boundary between upper Central
Heritage Area and Blast Pit Area

24.

Relict railway tracks near boundary between upper Central
Heritage Area and Blast Pit Area

Smith Grant LLP
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Brymbo Steelworks: Heritage Area

Photographic Record Site Inspection 28.08.2019

25.

Series of retaining walls separating former Blast Pit colliery
buildings from lower Blast Pit Area

26.

Eastern Blast Pit shaft

27.

Western Blast Pit shaft

28.

Ruined Blast Pit colliery buildigns

29.

View E. up track to ruined Blast Pit colliery buildings

30.

View W back fown track towards upper Central Heritage area
(track up to upper Blast Pit a rea southern boundary with haul
road)
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Brymbo Steelworks: Heritage Area

Photographic Record Site Inspection 28.08.2019

31.

View E along southern boundary Blast Pit area with Haul Road
(past ruined colliery buildings)

32.

View E along southern boundary of upper Blast Pit area with
Haul Road

33.

View E over lower Blast Pit area

34.

View SE over lower Blast Pit area

35.

View W up Haul Road towards upper Duck Pond Area access
(past E. corner Wonder Bank)

36.

View NW from access track onto upper Duck Pond area (past
NE. boundary Wonder Bank)
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Brymbo Steelworks: Heritage Area

Photographic Record Site Inspection 28.08.2019

37.

View NW from over central upper Duck Pond area, new stone
aggregate surfacing (past NE. boundary Wonder Bank)

38.

View N from over centralupper Duck Pond area concrete slabs
past wooded bank down to lower Duck Pond area

39.

View NW from upper central upper Duck Pond area towards
gate

40.

Gate at NW corner upper Duck Pond area fronting top Blast
Road past wooded bank down to lower Duck Pond area

41.

View NW from lower Duck Pond area towards NW corner of
site up relict trackbed

42.

View SE from lower Duck Pond area from corner of site down
relict trackbed

Smith Grant LLP
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Brymbo Steelworks: Heritage Area Photographic Record Site Inspection 28.08.2019

43. 44,

View NW from lower Duck Pond area from corner of site down | Coal Hopper
relict trackbed past northern boundary with Blast Road (coal
hopper at mid point along lower Duck Pond area)

45. 46.

View NW from lower Duck Pond area from corner of site down | Newt pond at SE of lower Duck Pond area.
relict trackbed past northern boundary with Blast Road

Smith Grant LLP
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APPENDIX B

Surface Water Monitoring Results & Analysis
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Element Materials Technology P: +44 (0) 1244 833780

Unit 3 Deeside Point F: +44 (0) 1244 833781
Zone 3

Deeside Industrial Park W: www.element.com

Two samples were received for analysis on 5th September, 2019 of which two were scheduled for analysis. Please find attached our Test Report
which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the

Deeside
CH5 2UA

Smith Grant LLP

Station House

Station Road

Ruabon

Wrexham

LL14 6DL

Attention : Ben Thomas

Date : 17th September, 2019

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

R2762

Test Report 19/14334 Batch 1
Brymbo Heritage

5th September, 2019

Final report

1

scope of any accreditation, and all results relate only to samples supplied.

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.

Authorised By:

Phil Sommerton BSc

Senior Project Manager

Please include all sections of this report if it is reproduced

Element Materials Technology Environmental UK Limited

Registered in England and Wales
Registered Office: 10 Lower Grosvenor Place, London, SW1W OEN
Company Registration No: 11371415

1of9



Element Materials Technology

Client Name: Smith Grant LLP Report : Liquid
Reference: R2762
Location: Brymbo Heritage
Contact: Ben Thomas Liquids/products: V=40ml vial, G=glass bottle, P=plastic bottle
EMT Job No: 19/14334 H=H,S0,, Z=ZnAc, N=NaOH, HN=HNO,
EMT Sample No. 1-4 5-8
Sample ID FO;J;ET)RY DS-MH
Dy Please see attached notes for all
COC No / misc abbreviations and acronyms

Containers|HN HCL ZP[HN HCL Z P
Sample Date | 05/09/2019 16:00| 05/09/2019 16:00

Sample Type | Surface Water| Surface Water

Batch Number 1 d LODILOR Units Mi‘tSOd
Date of Receipt| 05/09/2019 [ 05/09/2019 :
Dissolved Arsenic * <0.9 <0.9 <0.9 ug/l | TM30/PM14
Dissolved Barium * <1.8 9.0 <1.8 ug/l | TM30/PM14
Dissolved Beryllium <0.5 <0.5 <0.5 ug/l TM30/PM14,
Dissolved Boron 46 40 <12 ug/l TM30/PM14,
Dissolved Cadmium * <0.03 <0.03 <0.03 ug/l TM30/PM14,
Dissolved Calcium * 96.6 121.1 <0.2 mg/l | TM30/PM14|
Total Dissolved Chromium * <0.2 <0.2 <0.2 ug/l TM30/PM14,
Dissolved Copper * 5 <3 <3 ug/l TM30/PM14
Dissolved Lead * <0.4 <0.4 <0.4 ug/l | TM30/PM14
Dissolved Magnesium * 51.2 33.8 <0.1 mg/l | TM30/PM14|
Dissolved Mercury * <0.5 <0.5 <0.5 ug/l TM30/PM14,
Dissolved Nickel * 1212 31.4 <0.2 ug/l TM30/PM14
Dissolved Potassium * 6.6 6.5 <0.1 mg/l | TM30/PM14
Dissolved Selenium * <1.2 <1.2 <1.2 ug/l TM30/PM14
Dissolved Sodium * 9.7 10.8 <0.1 mg/l TM30/PM14,
Dissolved Vanadium * <0.6 <0.6 <0.6 ug/l TM30/PM14
Dissolved Zinc * 47.0 9.4 <15 ug/l TM30/PM14
Total Hardness Dissolved (as CaCO3) 457 445 <1 mg/l TM30/PM14
Sulphate as SO4* 478.2 350.5 <0.5 mg/l TM38/PMO
Hexavalent Chromium <0.002 <0.002 <0.002 mg/l TM38/PMO
Total Dissolved Chromium Il <0.002 <0.002 <0.002 mg/l NONE/NONE|
Total Alkalinity as CaCcO3* NDP 60 <1 mg/l TM75/PMO
Sulphide <0.01 <0.01 <0.01 mg/l TM107/PMO
Dissolved Iron Il 33.75a¢c 0.14 <0.02 mg/l TM48/PMO
Dissolved Iron Il 1.555¢ 0.10 <0.02 mg/l TM30/TM48/PMO|
Manganese i 9.64,5 2.32pn <0.02 mg/l | TM62/PMO
pH* 3.66 6.29 <0.01 pH units | TM73/PMO

Please include all sections of this report if it is reproduced
QF-PM3.1.2v11 All solid results are expressed on a dry weight basis unless stated otherwise. 20f9



Element Materials Technology

NDP Reason Report

Client Name: Smith Grant LLP Matrix : Liquid
Reference: R2762
Location: Brymbo Heritage
Contact: Ben Thomas

EMT EMT

Job Batch Sample ID Depth Sample Method No. NDP Reason

No. No.
19/14334 1  FOUNDRY ADIT 1-4 TM75/PMO [Sample pH is acidic and not suitable for this test

30of9
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Element Materials Technology Notification of Deviating Samples

Client Name: Smith Grant LLP

Reference: R2762

Location: Brymbo Heritage

Contact: Ben Thomas
EMT EMT
Job Batch Sample ID Depth Sample Analysis Reason
No. No.

No deviating sample report results for job 19/14334

Please note that only samples that are deviating are mentioned in this report. If no samples are listed it is because none were deviating.
Only analyses which are accredited are recorded as deviating if set criteria are not met.
40f9
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NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

EMT Job No.: 19/14334

SOILS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our
MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations
of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS
accredited.

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be
included unless we are requested to remove them.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.
If you have not already done so, please send us a purchase order if this is required by your company.
Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately.

All analysis is reported on a dry weight basis unless stated otherwise. Limits of detection for analyses carried out on as received samples are not
moisture content corrected. Results are not surrogate corrected. Samples are dried at 35°C +5°C unless otherwise stated. Moisture content for
CEN Leachate tests are dried at 105°C +5°C.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.
Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings
listed in order of ease of fibre release.

Sufficient amount of sample must be received to carry out the testing specified. Where an insufficient amount of sample has been received the
testing may not meet the requirements of our accredited methods, as such accreditation may be removed.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCI (1N)
to reduce the pH of the sample to 2.0 - 2.5. Any negative NP values are corrected to 0.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite. This may not be the case. The calculation
may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.
WATERS

Please note we are not a UK Drinking Water Inspectorate (DWI) Approved Laboratory .

1ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are
outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

DEVIATING SAMPLES

All samples should be submitted to the laboratory in suitable containers with sufficient ice packs to sustain an appropriate temperature for the
requested analysis. The temperature of sample receipt is recorded on the confirmation schedules in order that the client can make an informed
decision as to whether testing should still be undertaken.

SURROGATES

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,
clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable
limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but
the associated AQC passes this is assumed to be due to matrix effect. Results are not surrogate corrected.

DILUTIONS

A dilution suffix indicates a dilution has been performed and the reported result takes this into account. No further calculation is required.

BLANKS

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated
blanks.

NOTE

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when
all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been
met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside
the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not
been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered
indicative only, but this does not mean the data is not valid.

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact
the laboratory if further details are required of the circumstances which have led to the removal of accreditation.

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 50f9



EMT Job No.: 19/14334

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.
Measurement Uncertainty

Measurement uncertainty defines the range of values that could reasonably be attributed to the measured quantity. This range of values has not
been included within the reported results. Uncertainty expressed as a percentage can be provided upon request.

ABBREVIATIONS and ACRONYMS USED

# ISO17025 (UKAS Ref No. 4225) accredited - UK.
SA ISO17025 (SANAS Ref N0.T0729) accredited - South Africa
B Indicates analyte found in associated method blank.
DR Dilution required.
M MCERTS accredited.
NA Not applicable
NAD No Asbestos Detected.
ND None Detected (usually refers to VOC and/SVOC TICs).
NDP No Determination Possible
SS Calibrated against a single substance
SV Surrogate recovery outside performance criteria. This may be due to a matrix effect.
w Results expressed on as received basis.
+ AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Results above calibration range, the result should be considered the minimum value. The actual result could be significantly

> higher, this result is not accredited.
* Analysis subcontracted to an Element Materials Technology approved laboratory.
AD Samples are dried at 35°C +5°C
CO Suspected carry over
LOD/LOR Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS
ME Matrix Effect
NFD No Fibres Detected
BS AQC Sample
LB Blank Sample
N Client Sample
TB Trip Blank Sample
ocC Outside Calibration Range
AA x4 Dilution

Please include all sections of this report if it is reproduced
QF-PM 3.1.9 v34 All solid results are expressed on a dry weight basis unless stated otherwise. 60f9



AB

x10 Dilution

AC

x25 Dilution

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced
All solid results are expressed on a dry weight basis unless stated otherwise.
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Element Materials Technology

Method Code Appendix

EMT Job No: 19/14334
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 ] on As Received ]
Test Method No. Description No. (if Description (UK soils . dry weight
] (UKAS/S (AR) or Dried :
appropriate) ANAS) only) (AD) basis
Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - . y
™30 Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO PM14 Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are fiitered for
dissolved metals and acidified if required.
11885 2009
Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - . y
™30 Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO PM14 Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are filtered for| ¢
dissolved metals and acidified if required.
11885 2009
TM30/TM48 Calculation of Fe (Ill) based on Iron and Fe(ll) PMO No preparation is required.
Soluble lon analysis using Discrete Analyser. Modified US EPA methods 325.2
TM38 (Chloride), 375.4 (Sulphate), 365.2 (0-Phosphate), 353.1 (TON), 354.1 (Nitrite), 350.1 PMO No preparation is required.
(NH4+) comparable to BS ISO 15923-1, 7196A (Hex Cr)
Soluble lon analysis using Discrete Analyser. Modified US EPA methods 325.2
T™M38 (Chloride), 375.4 (Sulphate), 365.2 (0-Phosphate), 353.1 (TON), 354.1 (Nitrite), 350.1 PMO No preparation is required. Yes
(NH4+) comparable to BS ISO 15923-1, 7196A (Hex Cr)
™48 Determmauo_n o_f Ferrous Iron by reaction wnthA Sodium Carbonate and Morfamquat PMO No preparation is required.
Sulphate which is analysed spectrophotometrically.
™62 Determination of Manganese (ll) by rgacuon with Formaldoxime in a.lmmomacal solution PMO No preparation is required.
to form a manganese complex which is analysed spectrophotometrically.
™73 Modified US EPA methods 150.1 and 9045D and BS1377:1990. Determination of pH by PMO No preparation is required. Yes
Metrohm automated probe analyser.
™75 Mod!fued US EPA method 310.1. Determination of Alkalinity by Metrohm automated PMO No preparation is required. Yes
titration analyser.
T™M107 Determination of Sulphide/Thiocyanate by Skalar Continuous Flow Analyser PMO No preparation is required.
QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 8 0of 9



Element Materials Technology

Method Code Appendix

EMT Job No: 19/14334
1SO Analysis done
Prep Method MCERTS X Reported on
- . - 17025 ] on As Received ]
Test Method No. Description No. (if Description (UKAS/S (UK soils (AR) or Dried dry weight
appropriate) ANAS) only) (AD) basis
NONE No Method Code NONE No Method Code
QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 90f 9



