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1 INTRODUCTION
1.1 General

1.1.1 Wardell Armstrong LLP has been commissioned to undertake a Flood Consequence
Assessment (FCA) on behalf of Brymbo Developments Ltd, relating to the proposed
mixed development of residential and commercial properties and a primary school
along with areas of public open space at Brymbo, Wrexham as shown on Drawing No
ST16882-008 ‘Site Location Plan’.

1.1.2 This assessment has been carried out in accordance with the guidance set out in the
Welsh Government Technical Advice Note 15 ‘Development and Flood Risk’ (TAN15).

1.2 Methodology

1.2.1 The methodology for this FCA has comprised a desktop study supplemented by
liaison with the Lead Local Flood Authority (Wrexham County Borough Council) and

Natural Resources Wales.

1.2.2 In accordance with TAN15, the following has been carried out in preparing this

assessment:

e an assessment of the consequences of flooding to the development from a
range of sources;

e an assessment of the consequences of flooding from the proposed
development site; and

e consideration of recommendations for the management of the identified

consequences.

1.2.3 In carrying out this assessment, reference has been made to relevant plans and

documents, including:

e Planning Policy Wales (2004) Technical Advice Note 15: Development and
Flood Risk;

e Wrexham Borough Council (2011) Preliminary Flood Risk Assessment;

e Wrexham Borough Council (2013) Local Flood Risk Management Strategy;
and

e Wrexham County Borough Council (2016) Flood Risk Management Plan 2016
—2021.

ST16882/0002/FINAL Page 1
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1.2.5

Planning Policy Wales

Technical Advice Note 15 (TAN15) “Development and Flood Risk” was published in
July 2004 by the Welsh Assembly Government (WAG) and supplements the policy set
out in Planning Policy Wales (PPW), 2016 (Edition 9). It gives guidance to planning
authorities in Wales on how to respond on flood risk grounds to development
proposals. TAN15 expects planning authorities to apply a risk-based approach to
development planning and control through a Sequential Test involving location

justification, type of development and flooding consequences.

In October 2017, the Welsh Government published the latest TAN15 Development
Advice Maps (DAM’s) which show areas potentially at risk from flood events of a
0.1% annual probability for river, tidal or coastal areas (ie 1 in 1,000 year). The
Development Advice Maps divide the land area of Wales into three flood risk zones.
These are denoted A, B and C, with Zone C further sub-divided into Zones C1 and C2.

The Flood Zones are described in further detail in Table 1 below.

Table 1: TAN15 Development Advice Map Flood Zones

Zone

Description

Use within the precautionary framework

Considered to be at little or
no risk of fluvial or
tidal/coastal flooding.

Used to indicate that Justification Test is not
applicable and no need to consider flood risk
further.

Areas known to have been
flooded in the past
evidenced by sedimentary
deposits.

Used as part of a precautionary approach to
indicate where site levels should be checked
against the extreme (0.1%) flood level. If site
levels are greater than the flood levels used to
define adjacent extreme flood outline there is no
need to consider flood risk further.

Based on  Environment
Agency extreme  flood
outline, equal to or greater
than 0.1% (river, tidal or
coastal).

Used to indicate that flooding issues should be
considered as an integral part of decision making
by the application of the Justification Test
including assessment of consequences.

C1

Areas of the floodplain
which are developed and
served by significant
infrastructure, including
flood defences.

Used to indicate that development can take place
subject to application of Justification Test,
including acceptability of consequences.

Cc2

Areas of the floodplain
without significant flood
defence infrastructure.

Used to indicate that only less vulnerable
development should be considered subject to
application of Justification Test, including
acceptability of consequences.

Emergency services and highly vulnerable
development should not be considered.

ST16882/0002/FINAL
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1.2.6

1.2.7

1.2.8

1.2.9

Section 5 of TAN15 categorises development according to its vulnerability to
flooding. There are three categories: emergency services; highly vulnerable
development; and less vulnerable development. All residential premises and
vulnerable industrial developments are categorised as highly vulnerable
developments.  Commercial, retail and general industrial development are

categorised as less vulnerable developments.
Wrexham County Borough Council Preliminary Flood Risk Assessment

A Preliminary Flood Risk Assessment (PFRA) is a high-level screening exercise to
identify areas where there is significant flood risk from local sources, namely
ordinary watercourses, surface water runoff and groundwater. It does not directly
consider flooding from main rivers or from sewers. PFRAs have been produced by
Lead Local Flood Authorities (LLFAs) to fulfil statutory requirements in the Flood Risk
Regulations 2009. In this case the LLFA is the Wrexham County Borough Council and
the PFRA" was published in 2011.

Wrexham County Borough Council Local Flood Risk Management Strategy

The Local Flood Risk Management Strategy (LFRMS) report sets out the principles,
objectives and measures for the management of local flood risk by Wrexham County
Borough Council as the LLFA (where “local flood risk” is defined as “surface water
runoff, ground water and ordinary watercourses and included any lake, pond or other
body of water that feeds from an ordinary watercourse”). The report was published
in April 2013.

Wrexham County Borough Council Local Flood Risk Management Plan 2016-2021

The Local Flood Risk Management Plan (LFRMP) was produced by Wrexham County
Borough Council to build on the 2013 LFRMS report and aims to quantify the scale of
the risk of local flooding across the County Borough and the relevant actions and
measures required to reduce this within communities at risk. The plan was produced
in July 2016.

! WREXHAM COUNTY BOROUGH COUNCIL (2011) Preliminary Assessment Report

ST16882/0002/FINAL Page 3
APRIL 2019



BRYMBO DEVELOPMENTS LTD d ll
FORMER BRYMBO STEELWORKS, WREXHAM Wa r e

FLOOD CONSEQUENCE ASSESSMENT d FmStFOﬂg

2 SITE AND CATCHMENT CHARACTERISTICS

2.1 Site Description and Location

2.1.1 The site forms part of the wider land holding associated with the former Brymbo
Steelworks in the village of Brymbo near Wrexham, some of which has already been
significantly redeveloped. The site location is as shown on Drawing No ST16882-008
‘Site Location Plan’. The site is divided into two main areas connected by a narrow
section of open space: the Eastern Area in the east and the Ty Cerrig area in the
west. A summary of the site’s characteristics is shown in Table 2 below.

Table 2: Site Summary
Site Name Iron Park (Former Brymbo Steelworks)
Site Address Off Phoenix Drive, Brymbo, Wrexham, LL11 5BT
Site Area 32.6ha
National Grid Reference 329743, 353316 (approximate centre of site)
Proposed Development Redevelopment of former steelworks
Local Planning Authority Wrexham County and Borough Council
Lead Local Flood Authority Wrexham County and Borough Council
Sewerage Undertaker Welsh Water
Eastern Area

2.1.2 This area is approximately 13.5ha in size and irregular in shape. The former
steelworks buildings which previously occupied this area have now been demolished
and the land was the subject of a major land reclamation project from 2003 to 2005.
The reclaimed area now generally consists of open ground and areas of rough
vegetation.

2.1.3 The Eastern Area is bounded to the north and east by open ground falling away from
the site to the B5101 (New Road/Kent Road) and to the south by residential areas.
Two link roads, Phoenix Drive and Blast Road run adjacent to the western boundary,
meeting at a roundabout, with Phoenix Drive crossing the site area in a north-
eastwards direction to join the B5101.

2.1.4 This area of the site consists primarily of two gently-sloping plateaux separated by
the Phoenix Drive link road (the “northern plateau” and “southern plateau”). The
larger southern plateau falls generally northwards from a maximum elevation of

ST16882/0002/FINAL Page 4

APRIL 2019



BRYMBO DEVELOPMENTS LTD d ll
FORMER BRYMBO STEELWORKS, WREXHAM Wa r e

FLOOD CONSEQUENCE ASSESSMENT armStrong

approximately 203.40mAOD at the southern boundary to a minimum elevation of
approximately 193.65mAOD at its northern extent at an approximate gradient of 1 in
60. At the northern and eastern extents, ground levels slope steeply away from the

plateaux areas.

2.1.5 The northern plateau area is situated up to 2.0m lower than the unnamed adjacent
access road to the west. Ground levels fall in a south-eastwards direction from a
maximum elevation of 204.92mAOD adjacent to the unnamed access road in the
north-western corner, down a 1 in 2.5 slope to a flatter area. Ground levels in this
area also fall in a south-eastwards direction at a gradient of approximately 1 in 50 to

a minimum elevation of 193.03mAOD adjacent to Phoenix Drive.

2.1.6 The topography of the site is shown on Drawing No ST16882-006 (Sheet 1 — 3)
‘Topographic Survey’.

Ty Cerrig

2.1.7 The Ty Cerrig area is approximately 19.1ha in size and is located to the west of the
Eastern Area and is separated by an area of woodland. The area was formerly an
opencast coal site during the 1970s, which was backfilled with the natural excavated

materials and restored to open fields and hedgerows.

2.1.8 The site area is bounded to the north by woodland; to the south by Brymbo Road; to
the east by an existing residential development and the Eastern Area of the site; and
to the west by further woodland, two electrical substations and a high pressure gas

governor.

2.1.9 The site area occupies a hillside location, with ground levels falling in all directions
from a maximum elevation of 247.61mAOD close to the centre of the site area to a
minimum elevation of approximately 226.43mAQOD adjacent to the area of woodland

separating the site area from the Eastern Area at a gradient of approximately 1 in 15.

2.1.10 This area of dense woodland was, however, not surveyed but ground levels fall
steeply across the area to approximately 196.29mAOD at the western boundary of

the Eastern Area.

2.1.11 The topography of the site is shown on Drawing No ST16882-006 (Sheet 1 — 3)
‘Topographic Survey’.

ST16882/0002/FINAL Page 5
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2.2

221

2.2.2

223

224

2.2.5

Existing Drainage Regime

There are no Main Rivers within the two site areas. The nearest Main River is the
River Cegidog (Afon Cegidog) located approximately 1.3km to the north of the
Eastern Area at its closest point. There are also no Ordinary Watercourses within the
site areas. A small drain is shown on Ordnance Survey mapping to the rear of

residential properties adjacent to the eastern boundary of the Ty Cerrig site area.
Eastern Area

Welsh Water’s public sewer records (see Appendix 1) show a public combined sewer
flowing in a south-eastwards direction from an access road adjacent to the
steelworks’ ‘heritage site’ buildings, crossing both plateaux areas and discharging to

a public combined sewer in the B5101 approximately 300m to the east of the site.

The sewer is understood to have previously linked the former steelworks' buildings
within the ‘heritage site’ to a sewage treatment plant located within the main
steelworks’ site. The buildings of the Enterprise Centre to the north of the heritage
site are served by a separate public combined sewer in Blast Road. The sewage
treatment plant was demolished along with the steelworks and this sewer is
considered to be redundant. There are no manholes or gullies shown along the
route of the sewer on the topographic survey of the site (see Drawing No ST16882-
006 (Sheet 1 — 3) ‘Topographic Survey’) and it is not known whether the sewer is still

present following the reclamation works.

It is assumed that any private drainage network serving the former steelworks was
removed during the reclamation works and it is considered, therefore, that these
previously developed areas of the site now have characteristics similar to that of a
greenfield site with surface water runoff dispersing by a combination of infiltration

and evapotranspiration with no discharge to a private or public drainage network.

Public surface water, foul water sewers and highway drains are located along
Phoenix Drive which runs adjacent to, and subsequently crosses, the site area as
shown on Drawing No P 47067923/43 Rev G ‘Site Wide Drainage Proposals’. The
sewers flow generally in a northwards direction within the road, with the surface
water sewer discharging to an existing culvert flowing in a south-eastwards direction
adjacent to the B5101. This culvert formerly received flows from the Brymbo
Steelworks but this upstream catchment was closed off during the reclamation of

the steelworks and it no longer receives flows from this catchment. The foul sewer

ST16882/0002/FINAL Page 6
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connects to the existing public foul sewer flowing in a south-eastwards direction
along the B5101.

2.2.6 Surface water and foul water stub connections in Phoenix Drive have been provided
on the sewers in anticipation of the adjacent future development and do not
currently accept any flows other than surface water road drainage. Following

development at the site it is proposed that these are adopted by Welsh Water.
Ty Cerrig

2.2.7 Welsh Water's public sewer records do not show any public sewers within this area
of the site. Due to the nature of the site area, as a backfilled opencast coal site, it is
assumed that there are no private drainage networks within the site area and that
the site displays characteristics of a greenfield site with respect to drainage, with

surface water runoff dispersing by infiltration and evapotranspiration.
2.3 Ground Conditions
Eastern Area

2.3.1 The British Geological Survey ‘Geology of Britain Viewer’, available online?, shows
that the majority of the site area is underlain by mudstone, siltstone and sandstone
of the Pennine Lower Coal Measures Formation. Small areas in the north-eastern
and south-western parts of the site are underlain by sandstone of the Pennine Lower
Coal Measures Formation. The online DEFRA ‘Magic’ Map Application3 shows the
bedrock is classified as a ‘Secondary A’ aquifer, defined as ‘permeable layers capable
of supporting water supplies at a local rather than strategic scale, and in some cases

forming an important source of base flow to rivers’.

2.3.2 A narrow section of superficial alluvium deposits is aligned along a north-
west/south-east axis and extends into the north-eastern corner of the site area.

These deposits are classified as a ‘Secondary A’ aquifer.

2.3.3 The online Cranfield Soil and Agrifood Institute ‘Soilscapes’ viewer *shows that soils

at the site area are ‘slowly permeable, seasonably wet acid loamy and clayey soils’.

2.3.4 During the 240 years development of the Steelworks site, the natural strata were

overtipped with waste iron/steel-making slags to create development plateaux for

2 BRITISH GEOLOGICAL SURVEY Geology of Britain Viewer. Available from
http://mapapps.bgs.ac.uk/geologyofbritain/home.html

* DEFRA Magic Map Application Available from: http://magic.defra.gov.uk/MagicMap.aspx

* CRANFIELD SOIL AND AGRIFOOD INSTITUTE Soilscapes. Available from http://www.landis.org.uk/soilscapes/

ST16882/0002/FINAL Page 7
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2.3.5

2.3.6

2.3.7

the expanding operations. The mudstones, siltstones excavated during the recent
reclamation works, in particular an excavation in the central area of the site to
recover the shallow residual coal and remove the risk of ground instability, were
used subsequently to cover the slag wastes with a minimum of 5m cover of
compacted material to facilitate subsequent built development. This has formed a
relatively impermeable cover across the site such that it is considered that surface

rainwater disperses more by runoff and evapotranspiration rather than infiltration.
Ty Cerrig

The BGS Viewer shows that the majority of the site is underlain by mudstone,
siltstone and sandstone of the Pennine Lower Coal Measures Formation. North-
eastern areas are underlain by sandstone of the Cefn Rock formation, which is also

classified as a Secondary A aquifer.

The online Cranfield Soil and Agrifood Institute ‘Soilscapes’ viewer shows that soils at

the site area are ‘slowly permeable, seasonably wet acid loamy and clayey soils’.

The Ty Cerrig opencast coal site operations, however, changed the nature of the sub-
strata with the excavation void backfilled with the natural materials excavated to
recover the coal seam reserves. It is known that the major stratum excavated was
sandstone and this was not compacted when replaced into the void. The original
soils were replaced for the agricultural restoration. Hence it is considered that

surface rainwater disperses more by infiltration than evapotranspiration.

ST16882/0002/FINAL Page 8
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3.1

3.11

3.1.2

3.1.3

3.14

3.2

3.2.1

3.3

3.3.1

DEVELOPMENT PROPOSALS
Description of Proposals

Outline planning permission for up to 450 dwellings (Class C3 use), provision of a
primary school (2-form entry), small district centre comprising up to 1,395sqm of
Class A1l Retail, up to 372sqm of Class A3 Restaurant/Public House, up to 465sgm of
Class D1 use, multi-functional green infrastructure, including children’s play areas
and informal open space, surface water attenuation, vehicle accesses, car parking,
engineering works, public footpaths and hard and soft landscaping, underground
services, and all ancillary and enabling works, with all matters reserved except for

vehicular access from Brymbo Road.

The proposed layout is as shown on Drawing No RG-M-05 — Revision J ‘Land Use

Plan’.

In Figure 2 of TAN15, residential developments and public buildings such as schools
are both categorised as ‘Highly vulnerable’ developments’. Commercial and retail

developments are categorised as a ‘Less vulnerable’ development’.

The ‘Development Advice Map’ for flood risk obtained from the Natural Resources
Wales website (see Appendix 2) shows that the majority of the site is located within
Zone A, described in TAN15 as an area ‘considered to be at little or no risk of fluvial
or tidal/coastal flooding’. A small section of the Eastern Area adjacent to the eastern
boundary is shown to be located within Zone B, described in TAN15 as ‘areas known

to have been flooded in the past evidenced by sedimentary deposits’.
Flood Risk Vulnerability

The nature of the proposed development, which includes residential premises and
public buildings, is classified as a ‘Highly Vulnerable’ development based on Section 5
of TAN15.

Justification Test

The Justification Test aims to direct new development away from Zone C and
towards land in Zone A (or otherwise Zone B). A new ‘Highly Vulnerable’
development would only be permitted within Zone C) if it is deemed to be justified in

that location.

ST16882/0002/FINAL Page 9
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3.3.2 The majority of land within the site is located within Zone A. A small area of
residential development in the eastern part of the site will, however, extend into the

area of Zone B.

3.3.3 As all development will be located outside of Zone C, the Justification Test is

considered to be passed.
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4 FLOOD CONSEQUENCE ASSESSMENT

4.1 Historical Flooding

4.1.1 Historical flood mapping in the Wrexham County Borough Council LFRMS and PFRA
reports and on the Natural Resource Wales Flood Risk website’do not show any
historic flooding incidents in the vicinity of the site.

4.1.2 Wrexham County Borough Council state in response to the enquiry submitted as part
of this assessment (see Appendix 3) that they hold no information of any flooding
events within the site boundary.

4.2 Consequences of Flooding to the Development

4.2.1 Flooding can occur from a range of sources including, but not limited to rivers, tidal
waters and the sea, surface water runoff, groundwater, sewers and drains, and
artificial sources such as canals and reservoirs. The presence of a potential flooding
source does not, however, necessarily translate into a high risk of flooding.
Following the source-pathway-receptor approach, flooding can only affect the site
(receptor) if there is a pathway from the identified sources.

4.3 Flooding Consequences to the Proposed Development
Fluvial Flooding

4.3.1 The site is not located in the vicinity of a Main River or Ordinary Watercourse. The
closest Main River to the site is located approximately 1.3km to the north of the site
at its closest point and is situated approximately 100m lower than the lowest
elevation of the site. Consequently this watercourse is not considered to pose a risk
of flooding to the site. The Natural Resources Wales ‘Flood Risk Map’ for fluvial
flooding is shown in Figure 1.

4.3.2 As shown on the Development Advice Map (see Appendix 2), a small area in the

eastern part of the Eastern Area is shown to be located within Zone B. This is
coincident with a section of alluvium bedrock extending to the River Gwenfro/Afon
Gwenfro, located approximately 1km to the south of the site. Based on the
definition of Zone B in TAN15 ‘Areas known to have been flooded in the past
evidenced by sedimentary deposits’ it is considered that the Zone B classification is

based on the presence of alluvium deposits only. As the River Gwenfro is situated

> NATIONAL RESOURCES WALES Flood Risk Map Available from: https://www.naturalresources.wales/our-evidence-and-
reports/maps/flood-risk-map/?lang=en
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433

434

43.5

4.3.6

4.3.7

approximately 30m lower than the site, it is not considered to pose a risk of fluvial

flooding to the site.
Tidal Flooding

Due to the distance of the site from the sea and tidally-influenced watercourses, the

risk of tidal flooding is discounted.
Surface Water Flooding

The Natural Resources Wales ‘Flood Risk Map’ for surface water flooding (see Figure
2) shows the majority of the site is not at risk of surface water flooding. Areas in the
northern part of the Eastern Area and small areas in the north-western part Ty Cerrig

are shown to be at risk of surface water flooding.
Groundwater Flooding

The Wrexham County Borough Council PFRA identifies no record of past
groundwater flooding incidents and states that information ascertained from the
British Geological Survey and Environment Agency shows the Wrexham County

Borough Council area is not susceptible to groundwater flooding due to its geology.
Sewer Flooding

It is considered that any sewers serving the former steelworks in the Eastern Area
have been removed during the reclamation works, and that there are no sewers in
the Ty Cerrig area. Sewers and highway drainage are present in Phoenix Drive which
runs adjacent to the western boundary of the Eastern Area, as shown on Drawing No
P 47067923/43 Rev G ‘Site Wide Drainage Proposals’. Public sewer records (see
Appendix 1) also show a public sewer crossing the eastern site area from the former
steelworks’ buildings of the ‘heritage site’ to the B5101.

Artificial Flooding

The Natural Resources Wales ‘Flood Risk Map’ shows the site is not located in an
area considered to be at risk from reservoir flooding. There are no canals or

impounded bodies of water in the vicinity of the site.
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Figure 1. Fluvial Flood Risk
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Figure 2. Surface Water Runoff (Overland Flow) Flooding
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4.4

44.1

4.4.2

443

4.4.4

445

Potential Sources of Flooding

Table 2 summarises the flood consequences to the proposed development.

Table 2: Summary of Flood Consequences to the Site
Type Source Pathway Risk
Fluvial Flooding (Rivers) N N n/a
Tidal Flooding N N n/a
Surface Water Runoff Y Y Low
Groundwater Flooding Y N n/a
Sewer/Drain Flooding Y Y Low
Artificial Flooding N N n/a

The potential sources with a pathway to the site are, therefore, as follows:
e surface water; and
® sewers.

Surface Water Runoff (Overland Flow) Flooding
On land where there is impermeable surfacing or where the ground infiltration

capacity is exceeded there is the potential for surface water runoff to occur.
Eastern Area

Based on National Resources Wales mapping (see Figure 2), the majority of this area
of the site and its vicinity are shown to be at a Very Low risk of surface water
flooding (defined as an annual probability of flooding of less than 1 in 1000 (0.1%)).
Small isolated areas in central and southern areas are shown to be at Low risk
(defined as an annual probability of flooding between 1 in 1000 (0.1%) and 1 in 100
(1%)) and are considered to be coincident with low-lying areas and do not represent

a risk of flooding to the wider site area.

An area at the northern extent of the southern plateau is shown to be at Low risk
and is the upstream extent of a small valley-like feature extending northwards from
the site to the B5101. Any surface water runoff accumulating in this area would flow
away from the site following the topography as indicated by the flow direction

arrows on Figure 2.

ST16882/0002/FINAL Page 15
APRIL 2019



BRYMBO DEVELOPMENTS LTD d ll
BRYMBO, WREXHAM Wa I' e

FLOOD CONSEQUENCE ASSESSMENT armstrong

4.4.6 A second area in the northern plateau is shown to be at Medium to High risk (where
Medium risk is defined as an annual probability of flooding of between 1 in 100 (1%)
and 1 in 30 (3.3%), and High risk is defined as an annual probability of greater than 1
in 30% (3.3%)). This area extends eastwards from Blast Road, to the west of the site,
through the area of historic buildings to the B5101 via Phoenix Drive crossing a
narrow section of the northern plateau area of the site. It is considered that this is a
preferential flow route for overland flow generated on Blast Road which follows the
natural topography. If surface water runoff entering the site via this route are not
diverted or impeded, it would flow away from the site following the natural

topography, as indicated by the flow direction arrows on Figure 2.

4.4.7 The risk of surface water flooding in this area of the site is, therefore, considered to
be LOW.

Ty Cerrig

4.4.8 As shown in Figure 2, there is an area at Low risk of surface water flooding adjacent
to the north-western boundary of the site area. This land is at a lower elevation than
the adjacent land and, as indicated by the flow direction arrows, overland flow

would follow the route of a footpath north-eastwards away from the site area.

4.4.9 The risk of surface water flooding in this area of the site is, therefore, considered to
be VERY LOW.

Sewer Flooding
Eastern Area

4.4.10 Welsh Water’s public sewer records (see Appendix 1) show a public combined sewer
crossing in a south-eastwards direction from the heritage site through the site area.
The depth of the sewer is not shown on the sewer records. The sewer previously
served the buildings within the ‘Heritage Site’, connecting these to a sewage
treatment plant within the main steelworks site. The status of this sewer is not
known following the demolition and remediation works at the site. It is assumed

that there are no remaining private sewers within the former steelworks area.

4.4.11 No manholes were recorded on the topographic survey of the site and it is
considered that there would be no pathways for any flooding from sewers to emerge

within the site area.
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4.4.12 As shown on Drawing No P 47067923/43 Rev G ‘Site Wide Drainage Proposals’,
surface water and foul water sewers are present within Phoenix Drive which runs
adjacent to the western boundary of the site area and crosses between the two

plateau areas to join the B5101.

4.4.13 It is understood that these surface water sewers are over 1.2m below ground level.
They are considered to be at a sufficient depth to assume that the risk of flooding
from surcharged manholes is minimal. Furthermore, it is understood that the sewer
network has been designed to receive flows from developed areas and highways
within the site area only and has been suitably-sized (based on MicroDrainage
modelling undertaken at the design stage) to accommodate all flows up to and

including the 1 in 100 year storm event (including an allowance for climate change).

4.4.14 It is understood that the foul water sewers are over 1.4m below ground level. They
are considered to be at a sufficient depth to assume that the risk of flooding is
minimal. As with the surface water network, it is understood that the foul water
sewer network will receive flows from the proposed development only and has been

suitably-sized (based on MicroDrainage modelling).

4.4.15 Based on the available information, the risk of sewer flooding in this area is
considered to be LOW.

Ty Cerrig

4.4.16 There are no existing sewers within the site area. Blast Road to the north of the site
area and Brymbo Road are situated at lower elevations than the site area and any
public sewers present within these highways are not considered to pose a risk of

flooding to the site.

4.4.17 Based on the available information, the risk of sewer flooding in this area is

discounted.
4.5 Flooding Consequences from the Proposed Development

4.5.1 New development can pose a risk of flooding to neighbouring properties and areas
downstream of the site often as a result of the loss of floodplain storage, an increase
in impermeable area which has the effect of increasing the rate and volume of

surface water runoff, or alterations to the surface water flow regime.
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Fluvial Flooding

4.5.2 The proposed development is not located in the vicinity of a Main River and there
will be no loss of floodplain storage or diversion of flood flows as a result of the

proposed development.
Surface Water Flooding

4.5.3 The site currently consists of large areas of open ground and rough vegetation.
Despite the brownfield nature of the site, it is considered that the site currently
displays the characteristics of a ‘greenfield’ site in terms of surface water drainage,
with surface water dispersing by a combination of infiltration and

evapotranspiration.

4.5.4 As a result of the proposed development, the impermeable area of the site will
increase and, as a result, the rate and volume of surface water runoff generated
during storm events could also be expected to increase. Without mitigation, this

could lead to an increase in flood risk to areas downstream of the site.
Climate Change

4.5.5 It is also necessary to take account of climate change for the lifetime of the
development when assessing future flood risk. New climate change guidance was
published by the Environment Agency in February 2016°. The guidance provides
predictions of anticipated change to peak rainfall intensity. In assessing surface
water runoff from the proposed development, the climate change predictions for
peak rainfall intensity for the lifetime of the development need to be taken into

account.

4.5.6 Wrexham County Borough Council (the Lead Local Flood Authority) state that an
increased intensity of 30% is acceptable (see Appendix 3).

4.5.7 Itis considered, therefore, that the risk of surface water flooding could increase as a
result of the proposed development and that mitigation measures are required.

® GOV.UK (February 2016). Guidance — Flood Risk Assessments: Climate Change Allowances. Available from:
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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4.6

46.1

4.6.2

4.6.3

4.6.4

Flood Management Plan

Surface Water Management

To mitigate the potential increase in flood risk to areas downstream of the site,
surface water runoff from the proposed development will be retained and
attenuated within the site areas for all storm events up to and including the 1 in 100
year event, including a 30% allowance for climate change recommended by
Wrexham County Borough Council in correspondence (see Appendix 3). To help to
achieve this, Sustainable Drainage Systems (SuDS) will be incorporated into the
development to provide attenuation. Further details are included in the Drainage

Strategy (see Section 5).

The risk of flooding to areas downstream of the site will not, therefore, increase as a

result of the proposed development.

Residual Risk

There is always a possibility of a storm event that exceeds the design standards of
the proposed flood risk management measures for new developments. Potential
risks include exceedance of the on-site surface water attenuation facilities during

storm events.

On-site attenuation will be provided for storm events up to and including the 1 in
100 year storm event, including an appropriate allowance for climate change. For
storm events with an annual probability of occurrence greater than this the on-site
attenuation may be exceeded. It is considered that the probability of the
attenuation facilities being exceeded is extremely low (eg freeboard included within
detention basins for safety reasons will provide additional temporary storage during
extreme storm events). Furthermore, all SuDS features will be located within shared
spaces and open ground away from properties. Were the attenuation capacity of
these features to be exceeded, exceedance flows could be managed by landscaping
and features such as kerbing or speed humps to prevent properties and off-site areas

from being affected.
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51.1

5.1.2

5.1.3

514

5.1.5

5.1.6

DRAINAGE STRATEGY
Surface Water Runoff Attenuation

Surface water runoff from the development will be controlled on site to ensure that
there is no increase in the risk of flooding to areas downstream of the site, and to
the development itself. To help to achieve this, Sustainable Drainage Systems (SuDS)

will be incorporated into the development to provide attenuation.

An indicative Surface Water Management Plan is shown on Drawing No ST16882-007

‘Indicative Surface Water Management Plan’.

The Building Regulations (2010) Part H stipulate a hierarchy for the disposal of
surface water, which should be followed as part of any surface water drainage

design. This hierarchy is as follows:

i. an adequate soakaway or some other adequate infiltration system; or, where

that is not practicable,
ii. awatercourse; or, where that is not practicable,
iii. asewer.

Due to the historical land use at the former steelworks site and the large sub-surface
volumes of Made Ground (including waste iron and steel slags), it is not considered
feasible to use infiltration drainage within the Eastern Area of the site. Surface water
inundation of the sub-surface materials would risk unacceptable ground settlement

and risk the mobilisation of any contaminants, which may be present.

Infiltration drainage is also not considered feasible in the Ty Cerrig area as surface
water inundation of the sub-surface materials would also risk unacceptable ground
settlement. The natural material used for infilling the former void is principally
relatively high permeability broken sandstone of the Pennine Lower Coal Measures

Formation.

It is proposed, therefore, to discharge surface water runoff from both areas of the
site to the culverted watercourse located to the north of the site via the existing
drainage network in Phoenix Drive, which was designed and constructed to serve

future developments at the site.
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5.1.7 Discharge from the sewer network to the culverted watercourse will be restricted to
a rate of 769 I/s for all storm events up to the 1 in 100 year storm event (including an
allowance for climate change), as agreed with Welsh Water in 2016 as part of a

previous planning application and S106 Agreement.

5.1.8 This discharge rate is based on the rate at the outfall from the site for the 1 in 100
year storm event determined, from modelling undertaken by URS Infrastructure and
Environment Ltd in 2015 (see Appendix 4). This models the sewer network within
the highways in the site area and includes runoff from the roads and incoming flows

from the heritage site and enterprise centre located outside of the site boundary.

5.1.9 The model assigns nominal impermeable areas to six of the seven existing ‘stub’
connections into the main sewer within Phoenix Drive in order to calculate the flows
entering the sewer network. These modelled flow rates are shown on Drawing No. P
47067923/43 Rev G ‘Site Wide Drainage Proposals’

5.1.10 For the proposed surface water drainage strategy the site will be divided into seven
subcatchments each discharging via an existing stub connection. The agreed
discharge rate for each outfall and contributing impermeable areas within the
associated subcatchment, based on the proposed site layout, is shown in Table 3

below.

5.1.11 The outfall from Catchment D does not have an agreed discharge rate and the
proposed rate of 13 I/s for the 1 in 100 year storm event is based on the remainder
of the approved total rate of 769 I/s when all other outfalls and additional flows are

considered.
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Table 3: Restricted Discharge Rates and Contributing Areas

Contributing Impermeable Area

Catchment Discharge Rate
Buildings/Infrastructure® Access Roads

A 1.35ha 0.30 ha 1251/s

B 1.74 ha 0.86 ha 101/s

C 0.89 ha 0.55 ha 391/s
D°® 0.71 ha 0.27 ha 141/s
E 0.37 ha - 221/s

F 0.39 ha - 17 1/s

G 0.36 ha - 721/s
Additional flows (off site areas and access roads) 457 /s
Total 5.81 ha 1.98 ha 769 1/s

1. Impermeable area based on density of 35% for residential areas, 60% for district centre and
95% for retail and leisure

2. Discharge rate for outfall D not specified on Drawing No. P 47067923/43 Rev G. Proposed rate
based on difference between 755 |/s (ie total rate of outfall A— C and E — G and additional
flows) and maximum 769 I/s discharge rate

5.1.12 It is proposed that flows in excess of the restricted discharge rate will be attenuated

within each subcatchment or adjacent areas of public open space for all storm

events up to and including the 1 in 100 year event (including an allowance for

climate change). The required attenuation for each subcatchment was calculated

using MicroDrainage software.

summarised

in Table 4 below.

Calculations are contained in Appendix 5 and
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Table 4: Summary of Flood Consequences to the Site
Estimated Attenuation
Catchment Restricted Impermeable 1in 100 year
Discharge Rate Area 1in 30 year (+ 30% climate
change)

A 125 I/s 1.65 ha 178m? 429m?

B 101/s 2.60 ha 1,165m? 2,218m?

C 391/s 1.44 ha 284m° 612m?

D 141/s 0.98 ha 186m’ 549m?

E 221/s 0.37 ha 52m? 110m?

F 17 1/s 0.39 ha 60m?* 134m?

G 721/s 0.36 ha 15m? 53m?
Attenuation calculations exclude infiltration to provide a ‘worst case’ estimate

5.1.13 An indicative surface water drainage strategy is shown on Drawing No. ST16882-007

‘Indicative Surface Water Management Plan’.

The management plan shows

potential locations of larger attenuation features such as swales and detention

basins within areas of open space, however, the internal layout within land parcels is

unconfirmed and specific SuDS features feasible for use within each area are not

specified at this stage.

5.1.14 A variety of SuDS techniques are discussed within The SUDS Manual’ (CIRIA 753) and

many of these could, as outlined in Table 5, potentially be suitable for use of the site.

’ CIRIA (2015) The SuDS Manual (C753)
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Table 5. Sustainable Drainage System (SuDS) Options and Suitability

Type Device

Description

Suitability

Green roof

Green roofs are systems
which cover a building’s roof
with vegetation. They are laid
over a drainage layer, with
other layers providing
protection, waterproofing and
insulation.

Green roofs are not generally
suitable for private dwellings
within large scale development
sites, however, may be suitable
for non-residential buildings.

Infiltration devices

Infiltration devices
temporarily store runoff from
a development and allow it to
percolate into the ground.

Due to the brownfield nature of
the development and presence
of Made Ground at the former
steelworks site, the ground
conditions are unsuitable for
infiltration drainage.

o Pervious surfaces Pervious surfaces allow | Permeable paving would be
%' rainwater to infiltrate through | suitable for roadways and
3 the surface into an underlying | parking areas within this site.
g storage layer, where water is | This would allow surface water
S stored before infiltration to | to be filtered through the paving
the ground, reuse, or release | before being collected
to surface water or sewers. underground and connected to
attenuation areas.
Bioretention Shallow landscaped Suitable for use in shared open
systems depressions (eg tree pits, rain | space. Runoff would be filtered
gardens) generally used for through soils and vegetation and
intercepting, managing and collected in an underdrain
treating runoff from frequent | system and discharged to
rainfall events. attenuation areas.
Rainwater Rainwater harvesting reduces | Rainwater harvesting may
harvesting the amount of runoff from a potentially be suitable for use
site by re-using the water for within the development.
non-potable uses.
Filter strips These are wide, gently sloping | Filter strips may potentially be
areas of grass or other dense | suitable for use within the
o vegetation that treat runoff | development.
é from adjacent impermeable
PR areas.
§ Swales Swales are broad, shallow | Swales may potentially be
% channels covered by grass or | suitable for use within land
% other suitable vegetation. | parcels as conveyance and
g They are designed to convey | storage. Site ground conditions
E and/or store runoff and can | do not facilitate  ground

infiltrate the water into the
ground (if ground conditions
allow).

infiltration.

Passive
treatment/
end of pipe
treatment

Infiltration basins

Infiltration basins are
depressions in the surface
that are designed to store
runoff and infiltrate the water
to the ground. They may also
be landscaped to provide

Due to the brownfield nature of
areas of the development and
presence of Made Ground, the
ground conditions are unsuitable
for infiltration drainage.

ST16882/0002/FINAL
APRIL 2019

Page 24



BRYMBO DEVELOPMENTS LTD

BRYMBO, WREXHAM

FLOOD CONSEQUENCE ASSESSMENT

wardell
armstrong

Table 5. Sustainable Drainage System (SuDS) Options and Suitability

Type

Device

Suitability

Detention basins

Description
aesthetic and amenity value.
Detention basins are
depressions which are

designed to store runoff prior
to discharge to a watercourse
or sewer. They may also be
landscaped to provide
aesthetic and amenity value.

Detention basins are considered
to be suitable within areas of
open space at the site.

Wet ponds Wet ponds are basins that | Wet ponds may potentially be
have a permanent pool of | suitable for use within areas of
water for water quality | open space at the site.
treatment. They provide
temporary storage for
additional storm runoff above
the permanent water level.

Wet ponds may provide
amenity and wildlife benefits.

Constructed Constructed wetlands are | Constructed wetlands may

wetlands ponds with shallow areas and | potentially be suitable for use on
wetland vegetation to | thesite.
improve pollutant removal
and enhance wildlife habitat.

Underground Underground attenuation can | Underground attenuation would

attenuation

be used where other forms of
SuDS are not appropriate for
the site. Underground
attenuation stores water for
volumes above the allowable
discharge rate and releases
the water at the restricted
discharge rate.

be suitable for use on the site
and could be used in conjunction
with permeable paving. Unlined
underground attenuation stores
are not considered appropriate.

Surface Water Quality

5.1.15 In accordance with ‘good practice design’ in the SuDS Manual, the quality of surface

water runoff will be managed within the proposed development to treat and remove

pollutants to protect receiving waters downstream of the site. Treatment will be

provided within SuDS features individually or as part of a chain of features forming a

treatment ‘train’.

5.1.16 SuDS features provide treatment by ‘velocity control’ (sediment deposition and

filtration by the control of velocities within SuDS components) and ‘retention time’

(removal of contaminants through settling, adsorption and other treatment over the
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time that the water is in contact with the ‘treatment media’ within the SuDS

components).

5.1.17 SuDS features proposed in the Indicative Surface Water Management Plan which
could be incorporated into the drainage strategy for the site include swales,

bioretention systems, permeable paving and detention basins.

5.1.18 Dividing the proposed development into subcatchments, each with its own drainage
network, will allow runoff to be treated closer to the source rather than being
conveyed downstream to a single site control feature and will allow more stages of

treatment to be incorporated upstream of the discharge point.
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6 CONCLUSIONS
6.1.1 This report gives details of the Flood Consequence Assessment, which has been

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

carried out in accordance with TAN15. The majority of the site area is located within
Zone A, described in TAN15 as an area ‘considered to be at little or no risk of fluvial
or tidal/coastal flooding’ on the Welsh Government’s Development Advice Map. A
small section of the Eastern Area adjacent to the eastern boundary is shown to be
located within Zone B described in TAN15 as ‘areas known to have been flooded in

the past evidenced by sedimentary deposits’.

The proposed development comprises a mixed use of residential and commercial
properties and a primary school, along with areas of public open space. In Figure 2
of TAN15, residential developments and public buildings are categorised as ‘Highly
vulnerable’ developments. Commercial and retail developments are categorised as
‘Less vulnerable’ developments. As the proposed development will be located
within Zone A and Zone B the Justification Test, which aims to direct new

developments away from land within Zone C, is considered to be passed.

Based on the source-pathway-receptor approach, the risk of flooding from fluvial,
tidal, groundwater and artificial sources has been discounted as there is considered

to be no pathway from the identified sources onto the site.

The existing sewer network within the Phoenix Drive access road has been designed
as part of earlier works to serve the proposed development at the site and is
considered to be suitably-sized to accommodate all flows., The risk of flooding from

this source is considered to be Low.

Surface water flood risk mapping shows that the majority of the site is at a Very Low
risk of surface water flooding. The mapping shows, based on topography, that there
is a potential pathway in the northern part of the site for surface water flows
crossing the site in an eastwards direction from higher ground to the west of the
site. If flows entering the site via this pathway are not impeded or diverted, the risk

of flooding is considered to be Low.

A Flood Management Plan will be implemented to ensure that the risk of flooding to
areas downstream of the site is not increased as a result of the development.
Surface water runoff will be managed in a sustainable manner. Ground conditions
are not appropriate to infiltration due to the unacceptable risk of ground settlement

and the potential mobilisation of contaminants. Surface water runoff, therefore, will
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6.1.7

6.1.8

be discharged to the culverted watercourse via the existing surface water sewer
network at a restricted rate of 769 |/s, as agreed with Welsh Water as part of a

previous planning application.

The surface water management rationale is a based on dividing the site area into
seven subcatchments each discharging to the wider surface water sewer network at
a restricted rate via a flow control device. On-site attenuation will be provided
within each subcatchment by Sustainable Drainage Systems (SuDS) features to
accommodate flows in exceedance of the discharge rate in extreme storm events up
to and including the 1 in 100 year storm event, including an appropriate allowance
for climate change. Surface water runoff will be regulated by a system of flow

control.

On the basis of the findings of this report it is concluded that the flooding
consequences to and from the site are negligible and the Justification Test is passed.

The site is, therefore, considered suitable for the type of development proposed.
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APPENDIX 1

Welsh Water Public Sewer Records
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APPENDIX 2
TAN15 Development Advice Map
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APPENDIX 3

Lead Local Flood Authority Correspondence



Griffiths, Bryn

From: Neil Taunt <Neil. Taunt@wrexham.gov.uk>

Sent: 18 September 2018 12:04

To: Griffiths, Bryn

Cc: Sharon Williams; Matthew Phillips

Subject: RE: Flood Consequence Assessment guidance - Brymbo, Wrexham

Attachments: Former Brymbo Steelworks.pdf; Management of Surface Water Generated from New
Dev_E.pdf

Categories: Saved

Good Afternoon Bryn,
In response to your request for flood related information for the above site, | can provide the following comments:

The attached plan outlines the latest flood related information for the site. We hold no specific information relating
to flood incidents within the site boundary.

With regards to surface water management for the site | have attached a guidance note detailing the level of
information normally required to support any planning application.

In addition to the attached guidance note there is a significant change to drainage requirements will impact new
developments from January 2019.

From January 7th 2019, all new developments of at least 2 properties or over 100m2 of construction area will
require sustainable drainage to manage on-site surface water. The Surface water drainage systems must be
designed and built in accordance with national standards for sustainable drainage published by Welsh Ministers.
These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) role before
construction work begins. The SAB will have a duty to adopt compliant systems that serve more than one property.

Schedule 3 of the Flood and Water Management Act (FWMA) 2010 requires surface water drainage for new
developments to comply with mandatory National Standards for sustainable drainage (SuDS). The statutory
standards will be published by Welsh Government in the autumn but in the meantime, we recommend that you
refer to the Non-Statutory Ministerial National Standards and the CIRIA 753: The SuDs Manual .

Schedule 3 also places a duty on local authorities as SuDS Approving Body to approve, adopt and maintain systems
compliant with section 17 of the Act. For further information on the legislation, please go to the Schedule 3 of the
Flood & Water Management Act.

If you anticipate an application being made after the 7" January 2019, or that any reserved matters or conditions
would not be discharged prior to 7*" January 2020, you will be required to obtain SAB approval prior to the
commencement of any development. If it is likely that SAB approval will be required then consideration of how the
development will incorporate sustainable drainage and demonstrate compliance with the nation standards should
be made at the earliest possible stage.

Many thanks
Neil

Neil Taunt MCIWEM C.WEM CEnv CSci
Uwch Swyddog Rheoli Llifogydd / Senior Flood Management Officer



© 01978 729734/ 07808 787632

0 Amgylchedd a Chynllunio, Cyngor Bwrdeistref Sirol Wrecsam, De Ffordd yr
Abaty,Ystad Ddiwydiannol Wrecsam, Wrecsam LL13 9PW

0 Environment & Planning, Wrexham County Borough Council, Abbey Road South,
Wrexham Industrial Estate, Wrexham LL13 9PW

0 wrecsam.gov.uk | wrexham.gov.uk

twitter.com/cbswrecsam | twitter.com/wrexhamcbc

0 facebook.com/cyngorwrecsam | facebook.com/wrexhamcouncil

From: Sharon Williams

Sent: 11 September 2018 14:08

To: Neil Taunt

Cc: bgriffiths@wardell-armstrong.com

Subject: FW: Flood Consequence Assessment guidance - Brymbo, Wrexham

Hi Neil,

Please see email below asking for your comments | would be grateful if you could copy Matthew Phillips in Planning
into any response you may have.

Regards

Sharon

Sharon Williams
Business Support Officer (Development Control)

@ 01978 298785

Q Cyngor Bwrdeistref Sirol Wrecsam, Adran Amgylchedd a Chynllunio, 16 Stryt yr
Arglwydd, Wrecsam LL11 1LG

0 Wrexham County Borough Council, Environment and Planning Department, 16
Lord Street, Wrexham LL11 1LG

0 wrecsam.gov.uk | wrexham.gov.uk

twitter.com/cbhswrecsam | twitter.com/wrexhamcbc

0 facebook.com/cyngorwrecsam | facebook.com/wrexhamcouncil

twitter.com/wrexhamcbc | twitter.com/cbswrecsam

0 facebook.com/wrexhamcouncil | facebook.com/cyngorwrecsam

From: Griffiths, Bryn [mailto:bgriffiths@wardell-armstrong.com]

Sent: 10 September 2018 12:46

To: planning

Subject: Flood Consequence Assessment guidance - Brymbo, Wrexham




This email's attachments were cleaned of potential threats by Wrexham Council's Security Gateway.
Click here if the original attachments are required (justification needed).

Good afternoon,

| working on a Flood Consequence Assessment for a mixed commercial and residential development at the former
Brymbo Steelworks in Brymbo, Wrexham, LL11 5BT — approximate grid reference 329743, 353316, (see attached
Development Advice Map). As shown on the Development Advice Map, the majority of the site is located within
Zone A, with a small area within Zone B, which appears to coincide with a section of alluvial deposits in this area.

In order to assist with the assessment, | would welcome any pre-planning comments that you wish to make with
respect to flood risk and drainage at the site. In particular, if you have any local knowledge of historic flood
incidents or drainage problems with respect to ordinary watercourses, surface water and groundwater, | would be
grateful if you could comment. | would also be grateful for any advice on local guidance and policies relating to
surface water management/SuDS in this area.

Please let me know if you require any further information to assist you. Also, if this is not the correct department to
contact with this enquiry it would be very much appreciated if you could forward this on the team able to advise on
this request.

Regards,
Bryn

Bryn Griffiths | Senior Environmental Scientist
Wardell Armstrong LLP Wa r e
Sir Henry Doulton House, Forge Lane, Etruria, Staffordshire, UK a rm St rong

t: 01782 276700 m: 07469 856653

2000606

Rydym yn croesawu gohebiaeth yn Gymraeg. Byddwn yn ymateb i unrhyw ohebiaeth yn
Gymraeg ac ni fydd hyn yn arwain at unrhyw oedi.

Ewch i weld - mi fedrwch chi dalu, rhoi gwybod, gwneud cais, dweu d eich dweud, a dod o
hyd i wybodaeth ar-lein yn www.wrecsam.gov.uk. Arbe dwch bapur - meddyliwch cyn

argraffu!

Mae'r neges e-bost hon ac unrhyw atodiadau wedi eu bwriadu ar gyfer yr unigolyn neu?r
sefydliad y?i cyfeirir atynt yn unig. Am yr amodau llawn yngl?n ? chynnwys a

defnyddio?r neges e-bost hon, ac unrhyw atodiadau, cyfeiriwch at

www.wrecsam.gov.uk/top_navigation/disclaimersw.htm

We welcome correspondence in Welsh. We will respond to any correspondence in Welsh and
this will not lead to any delay.

Take a look - you can pay, report, request, have yo ur say and find information online
at www.wrexham.gov.uk. Save paper - think before yo u print!



Legend

J¢ Flood Events to date Symology
=== Main River
— Ordinary Watercourse
DAM
| Zone_B

I Zone C1
| Zone 2

Surface Water
[ 1in30

. 11in100
1in 1000

Fluvial

1in 100
'~ 1in 1000

q

Q\J
=

\
=3

i\

&
=
/\
*
e
o

Former Brymbo Steelworks in Brymbo, Wrexham, LL11 5BT

© Crown copyright and database rights 2014. Ordnance Survey 100023429
© Hawlfraint a hawliau cronfa ddata’r Goron 2014. Arolwg Ordnans 100023429



bgriffiths
Polygonal Line


Griffiths, Bryn

From: Neil Taunt <Neil. Taunt@wrexham.gov.uk>

Sent: 11 October 2018 07:47

To: Griffiths, Bryn

Subject: RE: Flood Consequence Assessment guidance - Brymbo, Wrexham
Categories: Saved

Hi Bryn,

We normally accept a minimum 30% increase unless a more appropriate figure can be evidenced as being
approparite.

Thanks
Neil

From: Griffiths, Bryn [mailto:bgriffiths@wardell-armstrong.com]

Sent: 09 October 2018 11:11

To: Neil Taunt

Subject: RE: Flood Consequence Assessment guidance - Brymbo, Wrexham

Hi Neil,

Thank you for the information provided last month. | have also been consulting with Natural Resources Wales as
part of my FCA. One thing | was looking for clarification on to assist with designing suitably-sized SuDS features for
the drainage strategy is the a climate change allowance to use in runoff calculations. My experience is primarily in
Flood Risk Assessments in England where we would apply an allowance of 40% to models based on guidance in the
February 2016 “Flood risk assessments: climate change allowances” report. The reports states this is only applicable
to English sites.

| have been on the Welsh Government website “CL-03-16 - Climate change allowances for Planning purposes” and
looked at the report “Flood Consequence Assessments: Climate change allowances”. This gives allowances for river
flow and sea level height but not for rainfall intensity. | spoke with Daniel Davies at NRW but he said that they do
not have a specific allowance for rainfall intensity to be applied to calculations, but he advised me to speak with
yourself to see if the LLFA in the Wrexham area has a preferred rainfall intensity percentage to apply in an FCA for a
residential development.

Regards,
Bryn

Bryn Griffiths | Senior Environmental Scientist ' d ll
Wardell Armstrong LLP Wa r e
Sir Henry Doulton House, Forge Lane, Etruria, Staffordshire, UK 4 8 rm St rong

t: 01782 276700 m: 07469 856653

D006

From: Neil Taunt <Neil.Taunt@wrexham.gov.uk>
Sent: 18 September 2018 12:04
To: Griffiths, Bryn <bgriffiths@wardell-armstrong.com>
Cc: Sharon Williams <Sharon.Williams@wrexham.gov.uk>; Matthew Phillips <Matthew.Phillips@wrexham.gov.uk>
Subject: RE: Flood Consequence Assessment guidance - Brymbo, Wrexham
1




Good Afternoon Bryn,
In response to your request for flood related information for the above site, | can provide the following comments:

The attached plan outlines the latest flood related information for the site. We hold no specific information relating
to flood incidents within the site boundary.

With regards to surface water management for the site | have attached a guidance note detailing the level of
information normally required to support any planning application.

In addition to the attached guidance note there is a significant change to drainage requirements will impact new
developments from January 2019.

From January 7th 2019, all new developments of at least 2 properties or over 100m2 of construction area will
require sustainable drainage to manage on-site surface water. The Surface water drainage systems must be
designed and built in accordance with national standards for sustainable drainage published by Welsh Ministers.
These systems must be approved by the local authority acting in its SuDS Approving Body (SAB) role before
construction work begins. The SAB will have a duty to adopt compliant systems that serve more than one property.

Schedule 3 of the Flood and Water Management Act (FWMA) 2010 requires surface water drainage for new
developments to comply with mandatory National Standards for sustainable drainage (SuDS). The statutory
standards will be published by Welsh Government in the autumn but in the meantime, we recommend that you
refer to the Non-Statutory Ministerial National Standards and the CIRIA 753: The SuDs Manual .

Schedule 3 also places a duty on local authorities as SuDS Approving Body to approve, adopt and maintain systems
compliant with section 17 of the Act. For further information on the legislation, please go to the Schedule 3 of the
Flood & Water Management Act.

If you anticipate an application being made after the 7" January 2019, or that any reserved matters or conditions
would not be discharged prior to 7*" January 2020, you will be required to obtain SAB approval prior to the
commencement of any development. If it is likely that SAB approval will be required then consideration of how the
development will incorporate sustainable drainage and demonstrate compliance with the nation standards should
be made at the earliest possible stage.

Many thanks

Neil

Neil Taunt MCIWEM C.WEM CEnv CSci
Uwch Swyddog Rheoli Llifogydd / Senior Flood Management Officer

© 01978 729734/ 07808 787632

O Amgylchedd a Chynllunio, Cyngor Bwrdeistref Sirol Wrecsam, De Ffordd yr
Abaty,Ystad Ddiwydiannol Wrecsam, Wrecsam LL13 9PW

O Environment & Planning, Wrexham County Borough Council, Abbey Road South,
Wrexham Industrial Estate, Wrexham LL13 9PW

9 wrecsam.gov.uk | wrexham.gov.uk

twitter.com/cbswrecsam | twitter.com/wrexhamcbc

0 facebook.com/cyngorwrecsam | facebook.com/wrexhamcouncil




From: Sharon Williams

Sent: 11 September 2018 14:08

To: Neil Taunt

Cc: bgriffiths@wardell-armstrong.com

Subject: FW: Flood Consequence Assessment guidance - Brymbo, Wrexham

Hi Neil,

Please see email below asking for your comments | would be grateful if you could copy Matthew Phillips in Planning
into any response you may have.

Regards

Sharon

Sharon Williams
Business Support Officer (Development Control)

@ 01978 298785

0 Cyngor Bwrdeistref Sirol Wrecsam, Adran Amgylchedd a Chynllunio, 16 Stryt yr
Arglwydd, Wrecsam LL11 1LG

0 Wrexham County Borough Council, Environment and Planning Department, 16

CTRGDE TERF SIRCH

wrecsam Lord Street, Wrexham LL11 1LG

0 wrecsam.gov.uk | wrexham.gov.uk

twitter.com/cbswrecsam | twitter.com/wrexhamcbc

0 facebook.com/cyngorwrecsam | facebook.com/wrexhamcouncil

twitter.com/wrexhamcbc | twitter.com/cbswrecsam

0 facebook.com/wrexhamcouncil | facebook.com/cyngorwrecsam

From: Griffiths, Bryn [mailto:bgriffiths@wardell-armstrong.com]

Sent: 10 September 2018 12:46

To: planning

Subject: Flood Consequence Assessment guidance - Brymbo, Wrexham

This email's attachments were cleaned of potential threats by Wrexham Council's Security Gateway.
Click here if the original attachments are required (justification needed).

Good afternoon,

| working on a Flood Consequence Assessment for a mixed commercial and residential development at the former
Brymbo Steelworks in Brymbo, Wrexham, LL11 5BT — approximate grid reference 329743, 353316, (see attached
Development Advice Map). As shown on the Development Advice Map, the majority of the site is located within
Zone A, with a small area within Zone B, which appears to coincide with a section of alluvial deposits in this area.

In order to assist with the assessment, | would welcome any pre-planning comments that you wish to make with
respect to flood risk and drainage at the site. In particular, if you have any local knowledge of historic flood

3



incidents or drainage problems with respect to ordinary watercourses, surface water and groundwater, | would be
grateful if you could comment. | would also be grateful for any advice on local guidance and policies relating to
surface water management/SuDS in this area.

Please let me know if you require any further information to assist you. Also, if this is not the correct department to
contact with this enquiry it would be very much appreciated if you could forward this on the team able to advise on
this request.

Regards,
Bryn

Bryn Griffiths | Senior Environmental Scientist ' d ll
Wardell Armstrong LLP Wa r e
Sir Henry Doulton House, Forge Lane, Etruria, Staffordshire, UK . a rm St rong

t: 01782 276700 m: 07469 856653

D006

Rydym yn croesawu gohebiaeth yn Gymraeg. Byddwn yn ymateb i unrhyw ohebiaeth yn
Gymraeg ac ni fydd hyn yn arwain at unrhyw oedi.

Ewch i weld - mi fedrwch chi dalu, rhoi gwybod, gwneud cais, dweu d eich dweud, a dod o
hyd i wybodaeth ar-lein yn www.wrecsam.gov.uk . Arbedwch bapur - meddyliwch cyn

argraffu!

Mae'r neges e-bost hon ac unrhyw atodiadau wedi eu bwriadu ar gyfer yr unigolyn neu?r
sefydliad y?i cyfeirir atynt yn unig. Am yr amodau llawn yngl?n ? chynnwys a

defnyddio?r neges e-bost hon, ac unrhyw atodiadau, cyfeiriwch at

www.wrecsam.gov.uk/top_navigation/disclaimersw.htm

We welcome correspondence in Welsh. We will respond to any correspondence in Welsh and
this will not lead to any delay.

Take a look - you can pay, report, request, have yo ur say and find information online
at www.wrexham.gov.uk . Save paper - think before you print!

This e-mail message and any attachments are intende d solely for the individual or
organisation to whom it is addressed. For full cond itions in relation to content and
use of this e-mail message and any attachments, ple ase refer to

www.wrexham.gov.uk/top_navigation/disclaimers.htm

Rydym yn croesawu gohebiaeth yn Gymraeg. Byddwn yn ymateb i unrhyw ohebiaeth yn
Gymraeg ac ni fydd hyn yn arwain at unrhyw oedi.

Ewch i weld - mi fedrwch chi dalu, rhoi gwybod, gwneud cais, dweu d eich dweud, a dod o
hyd i wybodaeth ar-lein yn www.wrecsam.gov.uk. Arbe dwch bapur - meddyliwch cyn
argraffu!



APPENDIX 4

Drainage Network Modelling



URS Infrastructure & Environment UK Ltd

Page O

Scott House
Alencon Link

Basingstoke RG21 7PP

Date 05/10/2015 12:32

File No D Road ModelA flow a...

Designed by 32961sjc
Checked by

XP Solutions

Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for NO D ROAD MODELA.SWS

Pipe Sizes NO D ROAD MODELA Manhole Sizes NO D ROAD MODELA

FSR Rainfall Model - England and Wales
Return Period (years)
M5-60 (mm) 18.000
Ratio R 0.322
Maximum Rainfall (mm/hr)
Maximum Time of Concentration (mins)

Volumetric Runoff Coeff.

2

0
30

Foul Sewage (1/s/ha) 0.000

0.750

Add Flow / Climate Change (%) 10
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 0.000

Min Design Depth for Optimisation (m) 1.200

Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

S1.
S1.

S2.
S1.
S1.
S1.
S3.

S1.

PN

Network Design Table for NO D ROAD MODELA.SWS
PN Length Fall Slope I.Area T.E. Base k HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
S1.000 70.724 1.469 48.1 0.128 5.00 0.0 0.600 o 225
S1.001 55.001 0.917 60.0 0.103 0.00 0.0 0.600 o 225
S2.000 24.540 0.282 87.0 0.062 5.00 0.0 0.600 o 225
S1.002 51.978 0.711 73.1 0.108 0.00 0.0 0.600 o 300
S1.003 35.591 0.487 73.1 0.039 0.00 0.0 0.600 o 300
S1.004 65.542 0.906 72.3 0.101 0.00 0.0 0.600 o 300
S3.004 15.217 0.076 200.2 0.000 0.00 0.0 0.600 o 300
S1.005 55.431 1.500 37.0 0.060 0.00 0.0 0.600 o 300
Network Results Table
Rain T.C. US/IL £ I.Area 2 Base Foul Add Flow Vel
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s)
000 0.00 5.62 200.113 0.128 0.0 0.0 0.0 1.89
001 0.00 6.17 198.644 0.231 0.0 0.0 0.0 1.69
000 0.00 5.29 198.009 0.062 0.0 0.0 0.0 1.40
002 0.00 6.64 197.652 0.401 0.0 0.0 0.0 1.84
003 0.00 6.96 196.941 0.440 0.0 0.0 0.0 1.84
004 0.00 7.55 196.454 0.541 0.0 0.0 0.0 1.85
004 0.00 6.48 195.624 1.900 0.0 0.0 0.0 1.11
005 0.00 7.90 195.548 2.501 0.0 0.0 0.0 2.59

Auto

Design

i@

@

@

@

i

5]

@

i
Cap Flow
(1/s) (1/s)
75.1 0.0
67.3 0.0
55.8 0.0
130.1 0.0
130.2 0.0
130.8 0.0
78.3 0.0
183.4 0.0
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S4.

S5.

S1.
S1.

S6.
S7.
S6.
S6.
S6.
S6.
S8.
S6.

S9.

Network Design Table for NO D ROAD MODELA.SWS
PN Length Fall Slope I.Area T.E. Base k
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
S4.005 15.059 0.075 200.8 0.000 0.00 0.0 0.600 o 300
S5.002 14.360 0.084 171.0 0.000 0.00 0.0 0.600 o 225
S1.006 68.961 0.575 119.9 0.098 0.00 0.0 0.600 o 525
S1.007 38.127 0.379 100.6 0.070 0.00 0.0 0.600 o 675
S6.000 26.414 2.247 11.8 0.062 5.00 0.0 0.600 o 225
S7.005 10.515 1.945 5.4 0.000 0.00 0.0 0.600 o 225
S6.001 31.534 1.757 17.9 0.037 0.00 0.0 0.600 o 225
S6.002 36.208 2.017 18.0 0.074 0.00 0.0 0.600 o 225
S6.003 40.412 2.251 18.0 0.042 0.00 0.0 0.600 o 225
S6.004 30.619 1.480 20.7 0.043 0.00 0.0 0.600 o 225
S8.005 16.767 0.099 169.4 0.000 0.00 0.0 0.600 o 225
S6.005 73.915 0.863 85.6 0.104 0.00 0.0 0.600 o 375
S9.005 16.991 0.085 199.9 0.000 0.00 0.0 0.600 o 300
Network Results Table

PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s)

005 0.00 7.74 194.123 0.355 0.0 0.0 0.0 1.11
002 0.00 5.49 194.207 0.300 0.0 0.0 0.0 1.00
006 0.00 8.47 193.823 3.254 0.0 0.0 0.0 2.04
007 0.00 8.71 193.098 3.324 0.0 0.0 0.0 2.61
000 0.00 5.11 205.144 0.062 0.0 0.0 0.0 3.84
005 0.00 5.58 204.842 0.498 0.0 0.0 0.0 5.67
001 0.00 5.75 202.897 0.597 0.0 0.0 0.0 3.10
002 0.00 5.95 201.140 0.671 0.0 0.0 0.0 3.10
003 0.00 6.16 199.123 0.713 0.0 0.0 0.0 3.10
004 0.00 6.34 196.872 0.756 0.0 0.0 0.0 2.89
005 0.00 6.17 195.491 0.200 0.0 0.0 0.0 1.00
005 0.00 6.97 195.242 1.060 0.0 0.0 0.0 1.96
005 0.00 6.29 194.539 0.520 0.0 0.0 0.0 1.11

HYD DIA Auto

Design

@

i

i

@

5

@

&

@

i

5]

@

i

@
Cap Flow
(1/s) (1/s)
78.2 0.0
39.6 0.0
442.5 0.0
935.1 0.0
152.6 0.0
225.3 0.0
123.4 0.0
123.4 0.0
123.4 0.0
114.9 0.0
39.8 0.0
216.4 0.0
78.3 0.0
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Network Design Table for NO D ROAD
PN Length Fall Slope I.Area T.E. Base

(m) (m) (1:X) (ha) (mins) Flow (1/s)
S6.006 34.855 0.407 85.6 0.058 0.00 0.0
S6.007 48.941 0.953 51.4 0.060 0.00 0.0
S1.008 9.047 0.023 393.4 0.000 0.00 0.0
S1.009 20.342 0.043 473.1 0.094 0.00 0.0
S1.010 4.682 0.047 99.6 0.000 0.00 0.0
S1.011 21.513 0.127 169.4 0.060 0.00 0.0
S1.012 30.932 0.245 126.3 0.027 0.00 0.0
S1.013 34.953 2.148 16.3 0.045 0.00 0.0
S10.005 14.649 1.361 10.8 0.000 0.00 0.0
S1.014 24.154 2.237 10.8 0.038 0.00 0.0
S1.015 37.098 3.702 10.0 0.052 0.00 0.0
S11.007 20.815 1.857 11.2 0.000 0.00 0.0
S1.016 67.917 6.860 9.9 0.061 0.00 0.0
S1.017 23.792 2.379 10.0 0.027 0.00 0.0
S1.018 25.392 2.539 10.0 0.040 0.00 0.0
S1.019 16.009 0.640 25.0 0.028 0.00 0.0
S1.020 10.549 0.264 40.0 0.000 0.00 0.0

Network Results Table
PN Rain T.C. US/IL I I.Area L Base Foul
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s)
S6.006 0.00 7.23 194.304 1.638 0.0 0.0
S6.007 0.00 7.52 193.897 1.698 0.0 0.0
S1.008 0.00 8.82 192.644 5.022 0.0 0.0
S1.009 0.00 9.08 192.621 5.116 0.0 0.0
S1.010 0.00 9.11 192.578 5.116 0.0 0.0
S1.011 0.00 9.30 192.531 5.176 0.0 0.0
S1.012 0.00 9.54 192.404 5.203 0.0 0.0
S1.013 0.00 9.64 192.159 5.248 0.0 0.0
S10.005 0.00 5.85 191.747 0.155 0.0 0.0
S1.014 0.00 9.69 190.011 5.441 0.0 0.0
S1.015 0.00 9.77 187.774 5.493 0.0 0.0
S11.007 0.00 5.75 186.229 0.644 0.0 0.0
S1.016 0.00 9.92 184.072 6.198 0.0 0.0
S1.017 0.00 9.97 177.212 6.225 0.0 0.0
S1.018 0.00 10.04 174.833 6.265 0.0 0.0
S1.019 0.00 10.10 172.294 6.293 0.0 0.0
S1.020 0.00 10.15 171.654 6.293 0.0 0.0

MODELA.SWS
k
(mm) SECT
0.600 o 450
0.600 o 450
0.600 o 750
0.600 o 750
0.600 o 750
0.600 o 600
0.600 o 600
0.600 o 600
0.600 o 225
0.600 o 600
0.600 o 600
0.600 o 300
0.600 o 600
1.500 o 600
1.500 o 600
1.500 o 600
1.500 o 600
Add Flow Vel
(1/s) (m/s)
0.0 2.20
0.0 2.84
0.0 1.40
0.0 1.28
0.0 2.80
0.0 1.87
0.0 2.17
0.0 6.06
0.0 4.01
0.0 7.44
0.0 7.72
0.0 4.72
0.0 7.77
0.0 6.87
0.0 6.87
0.0 4.34
0.0 3.43

s @

(2 2 @ G I

@@ S EE D

Cap

HYD DIA Auto
(mm) Design

(1/s)

349.
452.

620.
565.
1238.
528.
612.
1712.

159.

2103.
2183.

333.

2196.
1943.
1943.
1228.

971.

© N - (&} aahrNOOO oo

Owulo u

0.
0.

o
o

o
o

[eNe] [eNeNoNeoNeoNe

[oNe]

[eNeoNeoNeoNe]
[cNeoNeoNeoNe]

Flow
(1/s)

0
0

[eNeNoNoNoNe
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Network Design Table for NO D ROAD MODELA.SWS

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.021 26.061 0.052 501.2 0.081 0.00 0.0 0.600 o 900 a3
S1.022 24.978 0.624 40.0 0.000 0.00 0.0 0.600 o 925 i)

Network Results Table

PN Rain T.C. US/IL X I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

S1.021 0.00 10.46 169.727 6.374 0.0 0.0 0.0 1.39 886.0 0.0
S1.022 0.00 10.54 169.650 6.374 0.0 0.0 0.0 5.05 3390.3 0.0
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Simulation Criteria for NO D ROAD MODELA.SWS

Reduction Factor
Hot Start (mins)
Hot Start Level (mm)

Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

Areal

Volumetric Runoff Coeff 0.840
1.000

0.500
0.000

Additional Flow - % of Total Flow
MADD Factor * 10m3/ha Storage

0 Inlet Coeffiecient
0 Flow per Person per Day (1/per/day)
Run Time (mins)

Output Interval (mins)

Number of Input Hydrographs O Number of Storage Structures 0O
Number of Online Controls 8 Number of Time/Area Diagrams O
Number of OFffline Controls 1 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R

Region England and Wales

FSR Profile Type Winter

2 Cv (Summer) 0.750

Cv (Winter) 0.840

18.000 Storm Duration (mins) 30

0.322

0.000
0.000
0.800
0.000
60

1
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File No D Road ModelA flow a...
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Summary of Results for 30 minute 2 year Winter (NO D ROAD MODELA.SWS)

Margin

US/MH

PN Name
S$1.000 S1
$1.001 S2
S$2.000 S3
$1.002 s4
S$1.003 S5
S1.004 S6
S3.000 S7
$3.001  S57
S$3.002 S58
$3.003  S60
Catchment A S59
$1.005 S8
S4.000 S9
S4.001  S65
S4.002 S61
S4.003  S62
S4.004 S63
Catchment C S64
S5.000 S10
$5.001 S134
Catchment B [[S5.0027] S135
S1.006  S11
S$1.007 S12
$6.000  S13
S7.000 S14
§7.001  S66
S7.002 S67
§7.003  S68
§7.004  S69
S7.005 S70
$6.001  S15
S6.002 S16
$6.003  S17
S6.004 S18
$8.000  S19
S8.001 S71
$8.002  S72
S8.003 S73
$8.004 S74
Catchment E [S8-005] S75
S6.005  S20
S9.000 S21
$9.001  S76
S9.002 S77
$9.003 S78
S9.004 S79

for Flood Risk Warning (mm) 300.0
Analysis Timestep Fine

Water
Level

(m

200.183
198.745
198.066
197.779
197.076
196.602
196.399
196.399
196.398
196.396
196.395
195.750
194.724
194.657
194.507
194.443
194.436
194.434
194.922
194.922
194.922
194.062
193.325
205.177
212.464
212.273
212.115
212.093
211.943
204.910
202.998
201.251
199.239
197.000
195.821
195.788
195.786
195.785
195.783
195.783
195.416
194.935
194.926
194.925
194.921
194.920

DTS Status

Surcharged Flooded
Depth

(m

-0.
-0.
-0.
-0.
-0.
-0.
-1.
-1.
.182
-1.

0.
-0.
-0.
-0.
-0.
-0.
-0.

0.
-0.
-0.

0.
-0.
-0.
-0.
-0.
-0.
-0.

0.

3.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0.
-0.
-1.
-0.
-0.
-0.
-0.

-1

155
124
168
173
165
152
475
317

068
471
098
674
663
634
542
461
011
863
823
490
286
448
192
741
713
668
160
540
157
124
114
109
097
708
638
582
518
477
067
201
093
987
966
859
840

(M)

[eNeNoNeoNoNeoNoNoNeoNoNoNoNooNooNoloNoNeoNoNeNoNeoNoNeoNoNoNoNoNoNoNooNeoNoNoNoNoloNoNoNoNeNoNe]

-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
-000
.000
-000
.000
-000
-000
-000
-000
-000
-000
-000
.000
-000
.000
-000
-000
-000
.000
.000

ON

Cap.-

[eNeNoNoNoNoNeoNoNoNoNooNoNoNooNoNoNoNeoNoNeoNoNoNoNoNoNoNoNoNoNoNoN ool NeolloNoNeoNoNeoNoNeoNoNe]

.21
.41
.15
.37
.42
.48
.01
.02
.02
.03
.16
.79
.02
.03
.04
.05
.08
.37
.01
.01
.15
.43
.23
.05
.02
.05
.06
.33
.20
.20
.42
.48
.52
.61
.01
.02
.02
.03
.04
.40
.44
.01
.02
.02
.04
.05

DVD Status OFF
Inertia Status OFF

[eNeNoNoNoNoNoNoNoNoNooNoNoNoNoNoNoNoNoNoNeoNoNoNoNoNoNoNoNolNoNoNeooNoNoNoNoNoNoNoNeoNoNeoNoNe]
[eNeNoNoNoNoNeoNoNeoNolNooNooNoloNoNeoNoNeoNoNeoNoNoNoNoNoNoNoNoNoNoNeoloNoNoNoNoNoNeoNoNeoNoNeoNoNe]

Pipe

Volume Flow / Overflow Flow
(1/s)

(1/s)

15.
26.
7.
45.
49.
60.
55.
75.
79.
84.
76.
136.
8.
16.
22.
24.
25.
24.
22.
18.
5.
172.
179.

20.
38.
56.
50.
37.
37.
48.
56.
61.
65.

11.
12.
14.
14.
89.
12.
19.
28.
28.
36.

POOPFRPPFPUOWUORRMNOCORPRUUWOONNPAMOUUOPRPONNRPONOWOUOIOUIFRL,NOOWOU OoWLOU O W

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
SURCHARGED
OK
OK
OK
OK
OK
OK
SURCHARGED
OK
OK
SURCHARGED
OK
OK
OK
OK
OK
OK
SURCHARGED
SURCHARGED
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
SURCHARGED
OK
OK
OK
OK
OK
OK
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File No D Road ModelA flow a...
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Summary of Results for 30 minute 2 year Winter (NO D ROAD MODELA.SWS)

PN

S9.
S6.
S6.

S1

S1.
S1.
S1.
S1.
S1.

S10
S10
S10
S10
S10

S1.
S11.
S11.
S11.
S11.
S11.
S11.

S11

hment G[S11.007]

005
006
007
.008
009
010
011
012
013
-000
.001
-002
-003
.004

Catchment F
S1

.014
015
000
001
002
003
004
005
006

11.
51.016

S1.
S1.
S1.
S1.
S1.
S1.

017
018
019
020
021
022

US/MH
Name

S80
S22
S23
S24
S44
545
S46
S47
S47A
$140
S122
§123
S124
§125
S126
S48
S49
S50
S127
§128
S129
S§130
S131
§132
S133
S51
S52
S53
S54
S55
S56
§200

Water
Level

(m

194.919
194.508
194.075
193.213
193.158
192.996
192.979
192.759
192.353
192.667
192.651
192.648
192.637
192.626
192.613
190.205
187.950
190.145
190.136
190.106
190.073
189.917
188.801
187.768
187.768
184.253
177.418
175.036
172.594
172.053
170.252
169.940

Surcharged Flooded Pipe
Depth Volume Flow / Overflow Flow
@) (m3) Cap.- (s/s) (I/s)
0.080 0.000 0.53 0.0 35.6
-0.246 0.000 0.42 0.0 128.8
-0.272 0.000 0.33 0.0 134.9
-0.181 0.000 1.04 0.0 312.7
-0.213 0.000 0.86 0.0 319.8
-0.332 0.000 0.60 0.0 319.9
-0.152 0.000 0.91 0.0 324.6
-0.245 0.000 0.66 0.0 326.0
-0.406 0.000 0.23 0.0 328.8
-0.536 0.000 0.01 0.0 3.7
-0.498 0.000 0.03 0.0 6.9
-0.485 0.000 0.05 0.0 10.2
-0.458 0.000 0.08 0.0 16.4
-0.063 0.000 0.12 0.0 14.8
0.641 0.000 0.09 0.0 13.1
-0.406 0.000 0.23 0.0 344.0
-0.424 0.000 0.19 0.0 347.5
-1.396 0.000 0.00 0.0 10.9
-1.344 0.000 0.01 0.0 31.2
-1.310 0.000 0.03 0.0 51.4
-1.312 0.000 0.04 0.0 71.6
-1.423 0.000 0.01 0.0 71.3
-1.433 0.000 0.01 0.0 71.4
-0.976 0.000 0.01 0.0 66.3
1.239 0.000 0.15 0.0 43.5
-0.419 0.000 0.20 0.0 394.7
-0.394 0.000 0.26 0.0 396.6
-0.397 0.000 0.25 0.0 399.2
-0.300 0.000 0.50 0.0 400.9
-0.201 0.000 0.78 0.0 400.7
-0.375 0.000 0.64 0.0 404.4
-0.635 0.000 0.22 0.0 404.9

Catchment D not modelled

Status

SURCHARGED
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

SURCHARGED
OK
OK
OK
OK
OK
OK
OK
OK
OK

SURCHARGED
OK
OK
OK
OK
OK
OK
OK
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Simulation Criteria for NO D ROAD MODELA.SWS

Reduction Factor
Hot Start (mins)
Hot Start Level (mm)

Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

Areal

Volumetric Runoff Coeff 0.840
1.000

0.500
0.000

Additional Flow - % of Total Flow
MADD Factor * 10m3/ha Storage

0 Inlet Coeffiecient
0 Flow per Person per Day (1/per/day)
Run Time (mins)

Output Interval (mins)

Number of Input Hydrographs O Number of Storage Structures 0O
Number of Online Controls 8 Number of Time/Area Diagrams O
Number of OFffline Controls 1 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R

Region England and Wales

FSR Profile Type Winter

30 Cv (Summer) 0.750

Cv (Winter) 0.840

18.000 Storm Duration (mins) 30

0.322

0.000
0.000
0.800
0.000
60

1
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URS Infrastructure & Environment UK Ltd

Scott House
Alencon Link
Basingstoke RG21 7PP

Date 05/10/2015 12:29 Designed by 32961sjc
File No D Road ModelA flow a... |Checked by
XP Solutions Network 2014.1.1

Summary of Results for 30 minute 30 year Winter (NO D ROAD MODELA.SWS)

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON

Water Surcharged Flooded Pipe
US/MH  Level Depth Volume Flow / Overflow Flow
PN Name (m) (m) (m3) Cap.- (/s) ((I/s) Status

$1.000 S1 200.212 -0.126  0.000 0.40 0.0 29.1 OK

$1.001 S2 198.800 -0.069 0.000 0.81 0.0 52.4 OK

$2.000 S3 198.089 -0.145 0.000 0.28 0.0 14.2 OK

$1.002 S4 197.846 -0.106 0.000 0.74 0.0 90.5 OK

$1.003 S5 197.179 -0.062 0.000 0.82 0.0 98.1 OK

$1.004 S6 196.887 0.133 0.000 0.90 0.0 111.8 SURCHARGED

Catchment A [[S3-004] S59 196.827 0.903 0.000 1.54 0.0 101.1 SURCHARGED

| S1.005 S8 196.185 0.337 0.000 1.11 0.0 192.8 SURCHARGED

Catchment C [(S4.005] S64 194.618 0.195 0.000 0.50 0.0 32.8 SURCHARGED

Catchment B [[S5.002] S135 195.404 0.972 0.000 0.20 0.0 6.8 SURCHARGED

S1.006  S11 194.119 -0.229 0.000 0.60 0.0 245.2 OK

$1.007  S12 193.457 -0.316 0.000 0.33 0.0 256.9 0K

$6.000 S13 205.192 -0.177 0.000 0.10 0.0 14.2 OK

S7.005 S70 204.912 -0.155 0.000 0.22 0.0 40.7 OK

$6.001  S15 203.015 -0.107 0.000 0.54 0.0 61.9 OK

S$6.002 S16 201.277 -0.088 0.000 0.68 0.0 79.0 0K

$6.003 S17 199.271 -0.077 0.000 0.76 0.0 88.7 OK

S6.004 S18 197.042 -0.055 0.000 0.92 0.0 98.8 OK

Catchment E S75 195.963 0.247 0.000 0.53 0.0 18.7 SURCHARGED

S6.005 S20 195.469 -0.148 0.000 0.67 0.0 138.2 0K

$9.005 S80 195.167 0.328 0.000 0.73 0.0 48.5 SURCHARGED

S6.006 S22 194.561 -0.193 0.000 0.62 0.0 188.9 OK

$6.007  S23 194.120 -0.227 0.000 0.49 0.0 201.2 OK

S$1.008  S24 193.411 0.017 0.000 1.52 0.0 456.9 SURCHARGED

S1.009  S44 193.371 0.000 0.000 1.28 0.0 474.4 OK

S1.010  S45 193.245 -0.083 0.000 0.88 0.0 472.9 0K

S1.011  S46 193.208 0.077 0.000 1.35 0.0 482.7 SURCHARGED

S$1.012  S47 192.879 -0.125 0.000 0.98 0.0 488.0 0K

S$1.013 S47A 192.402 -0.357 0.000 0.35 0.0 495.0 0K

Catchment F[[S10.005] S126 192.855 0.883 0.000 0.11 0.0 14.8 SURCHARGED

S1.014 S48 190.253 -0.358 0.000 0.34 0.0 515.2 0K

S1.015  S49 187.992 -0.382 0.000 0.28 0.0 522.6 0K

Catchment G[[S11.007] $133 189.330 2.801 0.000 0.21 0.0 62.4 SURCHARGED

S1.016  S51 184.295 -0.377 0.000 0.30 0.0 589.1 0K

$1.017  S52 177.470 -0.342 0.000 0.38 0.0 592.1 0K

S$1.018  S53 175.087 -0.346 0.000 0.37 0.0 598.2 0K

$1.019  S54 172.687 -0.207 0.000 0.75 0.0 602.6 0K

S$1.020 S55 172.323 0.069 0.000 1.17 0.0 603.2 SURCHARGED

$1.021  S56 170.430 -0.197 0.000 0.96 0.0 609.0 0K

S$1.022 S200 170.012 -0.563 0.000 0.32 0.0 610.9 0K
Catchment D not modelled

©1982-2014 XP Solutions
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URS Infrastructure & Environment UK Ltd Page 0O

Scott House
Alencon Link
Basingstoke RG21 7PP

Date 05/10/2015 12:26 Designed by 32961sjc
File No D Road ModelA flow a... |Checked by
XP Solutions Network 2014.1.1

Simulation Criteria for NO D ROAD MODELA.SWS

Volumetric Runoff Coeff 0.840 Additional Flow - % of Total Flow 20.000

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 0.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 0O
Number of Online Controls 8 Number of Time/Area Diagrams O
Number of OFffline Controls 1 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Winter
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Storm Duration (mins) 30
Ratio R 0.322

©1982-2014 XP Solutions




URS Infrastructure & Environment UK Ltd

Scott House
Alencon Link
Basingstoke RG21 7PP

Date 05/10/2015 12:26
File No D Road ModelA flow a...

Designed by 32961sjc
Checked by

XP Solutions

Network 2014.1.1

Summary of Results for 30 minute 100 year Winter (NO D ROAD MODELA.SWS)

Margin for Flood Risk Warning (mm) 300.0

Catchment A [S3-004"] S59
S8

|
Catchment C

Catchment B

Catc

Catchment F

Catchment G

hment E

US/MH
PN Name
S1.000 S1
S1.001 S2
S2.000 S3
S1.002 S4
S1.003 S5
S1.004 S6
S1.005
S4.005 S64
S5.002 | S135
S1.006 S11
S1.007 S12
S6.000 S13
S7.005 S70
S6.001 S15
S6.002 S16
S6.003 S17
S6.004 S18
S75
S6.005 S20
S9.005 S80
S6.006 S22
S6.007 S23
S1.008 S24
S1.009 S44
S1.010 S45
S1.011 S46
S1.012 S47
S1.013 S47A
S126
S1.014 S48
S1.015 S49
S133
S1.016 S51
S1.017 S52
S$1.018 S53
S1.019 S54
S1.020 S55
S1.021 S56
S1.022 S200

Water
Level

(m

200.249
199.861
198.978
198.941
198.376
197.909
197.429
196.760
194.813
197.133
194.148
193.670
205.203
204.916
203.032
201.334
199.833
197.701
196.178
195.517
195.435
194.613
194.162
193.614
193.556
193.468
193.415
193.075
192.429
193.239
190.280
188.017
190.491
184.321
177.501
175.118
173.050
172.505
170.627
170.057

DVD Status

Analysis Timestep Fine Inertia Status
DTS Status ON
Surcharged Flooded Pipe
Depth Volume Flow / Overflow Flow
(m) (m3) Cap.- (/s) ((I/s)
-0.089 0.000 0.62 0.0 45.5
0.992 0.000 1.06 0.0 68.5
0.744 0.000 0.39 0.0 20.2
0.989 0.000 0.90 0.0 110.8
1.135 0.000 0.98 0.0 117.7
1.155 0.000 1.14 0.0 141.8
1.505 0.000 1.91 0.0 125.9
0.912 0.000 1.27 0.0 220.6
0.390 0.000 0.59 0.0 39.0
2.701 0.000 0.31 0.0 10.7
-0.200 0.000 0.70 0.0 282.8
-0.103 0.000 0.39 0.0 300.5
-0.166 0.000 0.16 0.0 22.2
-0.151 0.000 0.24 0.0 44.6
-0.090 0.000 0.66 0.0 76.7
-0.031 0.000 0.88 0.0 102.7
0.485 0.000 0.97 0.0 114.0
0.604 0.000 1.19 0.0 127.4
0.462 0.000 0.65 0.0 23.0
-0.100 0.000 0.88 0.0 180.6
0.596 0.000 0.88 0.0 59.0
-0.141 0.000 0.81 0.0 247.0
-0.185 0.000 0.65 0.0 265.2
0.220 0.000 1.83 0.0 551.1
0.185  0.000 1.53 0.0 570.4
0.140 0.000 1.06 0.0 571.1
0.284  0.000 1.63 0.0 583.3
0.071 0.000 1.19 0.0 588.6
-0.330 0.000 0.42 0.0 597.5
1.267 0.000 0.12 0.0 17.3
-0.331 0.000 0.41 0.0 621.8
-0.357 0.000 0.34 0.0 632.1
3.962 0.000 0.25 0.0 72.6
-0.351 0.000 0.36 0.0 717.6
-0.311 0.000 0.47 0.0 723.7
-0.315 0.000 0.46 0.0 732.9
0.156 0.000 0.92 0.0 738.4
0.251 0.000 1.44 0.0 738.8
0.000 0.000 1.19 0.0 755.4
-0.518 0.000 0.40 0.0 755.8

Catchment D not modelled

OFF
OFF

Status

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
FLOOD RISK
SURCHARGED
SURCHARGED
FLOOD RISK

OK

OK

OK

OK

OK

OK
SURCHARGED
SURCHARGED
SURCHARGED

OK
SURCHARGED

OK

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK
SURCHARGED

OK

OK
SURCHARGED

OK

OK

OK
SURCHARGED
SURCHARGED

OK

OK
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APPENDIX 5

Surface Water Attenuation Calculations



Calculation Sheet

wardell

armstrong

REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 1 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)
Attenuation Calculation: Outfall A-1in 30
year storm event B Griffiths
DATE: 10/10/2018 DATE: DATE:
MicroDrainage Quick Storage Estimate
¥ Quick Storage Estimate = | =[]
Variables
FSR Rainfall - Cv {Summer) D.750
Retum Period fyears) n Cv (Wirter) 0.B4D
Variables Regon  EnglandandWales = |mpemeable Area tha) 1.650
Residls [Map |  M560mm) 18.000 Maimum Allowable Discharge §/s)  125.0
Ratio R 0.300 Infitration Coefficient (m/hr) 0.C0000
Design |E
Safety Factor 20
Overview 20
Climate Change (%) 0
Overview 30
Vit
| nabse || 0K || Cancel |[ Hebp
Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

7 Quick Storage Estimate -z | [
Resulls |
Global Variables require approximate storage -
of between 103 m* and 253 m*.
These values are estimates only and should not be used for design purposes._
‘ariables
Results
Design
i Ovenview 2D
I Overview 3D
Wit
| Anayse || OK || Cancel || hHep |
Enter Climate Change between -100 and 600

Based on the calculations, approximately 178m?® of storage would be required to attenuate for the 1 in
30 year storm event.




Calculation Sheet wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 2 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall A-1in

100 year (+30% climate change) storm
event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

£ Quick Storage Estimate = | =[]
Variables
FSR Rainfall - Cv {Summer) 0750
et Fened fprs) 100 Cv (Winter) 0.840
Variables Regon  Englandand\ales = |mpemeable Area tha) 1.650
Eisiiill | Map | M5-60 fmmj  18.000 Madmum Allowable Discharge (/5) 1250
Ratio R 0.300 Infittration Coefficient (m/hr) IEVEEH
Design |E
Safety Factor 2.0
Overview 20
Climate Change (%) 30
Overview 30
Wt
[ Anayse | [ OK || Cancel |[ Hebp
Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

§ Quick Storage Estimate e )
Resulis
Global Variables require approximate storage
of between 285 m* and 573 m*.
These values are estimates only and should not be used for design purposes.
Waniables
Results
Design
Oveniew 2D
Ovwerview 3D
Vi

Arayse | | OK || Cancel || Hep

Enter Climate Chanage between -100 and 600

Based on the calculations, approximately 429m?® of storage would be required to attenuate for the 1 in
100 year (+ climate change) storm event.




Calculation Sheet E wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 3 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall B - 1 in 30
year storm event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

£ Quick Storage Estimate = |2 ][]
| Variables
FSR Rainfsll | v 0750
Retum Period fyears) 30 Cy (Wirter) 0.840
Nariahliey Region England and \W/ales - Impermeable: Area (ha) 2 600
Results | Map M5-60 fmm)  18.000 Matimum Allowable Discharge {/s) 100
Ratio R 0.300 Infitration Coefficient {m.hr) 0.0O000 (@
Design ‘EJ
Safety Factor 20
Overview 2D
Climate Change (%) ]
Overview 3D
Wt
Ardyse | [ OK | [ Camcel || Hep
Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

£ Quick Storage Estimate IE”E
Results |
Global Variables require approximate storage .
of between 902 m* and 1428 m™.
These values are estimates only and should not be used for design purpeses.
Varables
Results
Design
Overview 20
I Overview 3D
L owm

Arlyse | [ OK || Cancal || Hep

Erter Climate Change between -100 and 600

Based on the calculations, approximately 1,165m? of storage would be required to attenuate for the 1 in
30 year storm event.




Calculation Sheet wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 4 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall B- 1 in

100 year (+30% climate change) storm
event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

£/ Quick Storage Estimate = |-G | (s3]
Variables
FSR Rainfzll > Cw (Summer) 0.750
Retum Period fyears) 100 Cv (Winter) 0.B40
Nables Region England and Wales Impermeable Area fha) 2600
| Results | Map | M5-60 {mm}  18.000 Maximum Allowable Discharge /5) 10.0
I Ratio R 0300 Infittration Coefficient {m/hr) 0.00000
| Design |@
Safety Factor 2.0
Overview 2D
Climate Change (%) o
Overview 3D
Wt
[ Aayse || oK || Cancel | [ Heb
Enter Climate Chanae between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

i Quick Storage Estimate = ||-=

Resulis |

Global Variables require approximate storage
of between 1791 m® and 2645 m®_

These values are estimates only and should not be used for design purposes.
Vanables

Results

| Design

I Overview 20D

Overview 30

Wt

( Anayse || OK || Cancel || Hep

Enter Climate Change between -100 and 600

Based on the calculations, approximately 2,218m? of storage would be required to attenuate for the 1 in
100 year (+ climate change) storm event.




Calculation Sheet wardell

armstrong

REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 5 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:

(NAME AND SIGNATURE)

(NAME AND SIGNATURE)

(NAME AND SIGNATURE)

Attenuation Calculation: Outfall C- 1 in 30
year storm event

B Griffiths
DATE: 13/02/2018 DATE: DATE:
MicroDrainage Quick Storage Estimate
;/ Quick Storage Estimate EI [=] _
| Variables
FSR Rainfall ¥ Cwv {Summer) 0.750
Retum Penod {years) 0 Cv (Winter) D.840
Nt Region England and ‘w/ales - Impermeable Area fha) 1.440
Fiaailta Map I M5-60 {mm)  18.000 Maximum Allowable Discharge {1/s) 390
Ratio R 0.300 Infitration Coefficient im./hr) 0.00000
Design @
Safety Factor 20
Overview 20
Climate Change (%) o
Overview 30
Wi
| Anclyse | | OK | | Camcel || Hep
Enter Maximum Allowable Discharge between 0.0 and 933539.0

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based on
rates agreed during Phase 1 design

. £ Quick Storage Estimate E‘E|
Tg—— Resulls
-L“‘AL/_ Global Variables require approximate storage
10| of between 201 m* and 367 m>_
These values are estimates only and should not be used for design purposes.
Variables

Results

Design
Overniew 2D
Overview 30

Wit
| Anayse || OK || Cancel || Hep
Enter Maximum Allowable Discharge between 0.0 and 999959.0

Based on the calculations, approximately 284m?® of storage would be required to attenuate for the 1 in
30 year storm event.




Calculation Sheet E wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 6 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall C- 1 in
100 year (+30% climate change) storm
event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

y/ Quick ’:ftumge Estirate ==|[-E
Variables |
FSR Rainfall - Cv (Summer) 0.750
ey Eeeiad] ey} 100 Cv (Winter} 0.240
Varizbles Region  Englandand'zles v \ppemeatle Area fha) 1,440
Results | Map | M50 Gnm) 12.000 Masimum Alowsble Discharge §/s) ~ 33.0
Ratio R 0.300 Infittration Coefficient (m./hr) 0.00000 '
Design - |E
I Safety Factor 20
| Overview 2D
| Climate Change (%) 30
| Overview 3D
Yt
Arlyse | | OK || Cancel || Hep
Enter Safety Factor between 1.0 and 50.0

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

£/ Quick Storage Estimate EHE@
Resulls
Global Variables require approximate storage
of between 461 m* and 762 m.
These values are estimates only and should not be used for design purposes.
Variables
Results
Design
Overview 2D
Overview 3D
WVt

[ Anyse || oK | [ Cancel | [ Heb

Enter Safety Factor between 1.0 and 50.0

Based on the calculations, approximately 612m® of storage would be required to attenuate for the 1 in
100 year (+ climate change) storm event.




Calculation Sheet E wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 7 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall D - 1in 30

year storm event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

" Quick Storage Estimate = &=
Variables
FSR Rainfzll T Cv (Summer) 0.750
Retum Period (years) 20 Cv (Winter) D840
Variables Regon  Englsndand\Wales v ppemeable Area ha) 0.780
Blesilie Map M5-80 fmm)  18.000 Meimum Allowable Discharge {I/s) 140
Ratio R 0.300 Irfittration Coefficient {m/hr) 0.00000
Design @
Safety Factor 20
Overngw 20
Climate Change (%) ]
Overview 3D
Wi
Arayse | | OK | [ Cancel | [ Hep
Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based on
rates agreed during Phase 1 design

£/ Quick Storage Estimate = |- @

Resulls

Global Variables require approximate storage
of between 136 m* and 236 m>.

These values are estimates only and should not be used for design purposes_

Results

Design

Ovwerview 2D

Overview 30

Vit

[ Aayse || oK || Cancel | [ Heb

Enter Climate Chanae between -100 and 800

Based on the calculations, approximately 186m® of storage would be required to attenuate for the 1 in
30 year storm event.




Calculation Sheet wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 8 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall D - 1 in
100 year (+30% climate change) storm
event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

£ Quick Storage Estimate = | =[]
Variables
FSR Rainfzll i O S 0.750
et Fened fprs) 100 Cv (Winter) 0.840
Variables Regon  Englandand\ales = |mpemeable Area tha) 0580
Eisiiill | Map | M5-60 fmmj  18.000 Madmum Allowable Discharge (/5) 130
Ratio R 0.300 Infittration Coefficient (m/hr) IEVEEH
Design |E
Safety Factor 2.0
Overview 20
Climate Change (%) 30
Overview 30
Wi
[ Anayse | [ OK || Cancel |[ Hebp
Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

& Quick Storage Estimate = o <
Resulls
Global Variables require approximate storage
of between 430 m® and 668 m*.
These values are estimates only and should not be used for design purposes.
Wariables
Results
Design
Oveniew 2D
Overview 30
Vi

mslyse | [ OK | | Camcel | [ Hep

Enter Climate Change between -100 and 600

Based on the calculations, approximately 549m® of storage would be required to attenuate for the 1 in
100 year (+ climate change) storm event.




Calculation Sheet E wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 9 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall E - 1 in 30
year storm event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

£ Quick Storage Estimate =&
Variables |
FSR Rainfall b Cv (Summer) 0.750
Retum Perod fyears) 0 Cv (Wirter) 0,840
e Region England and \Wales - Impemeable Area (ha) 0,330
Results [Map | M5604mm) 18000 Maimum Alowable Discharge (/5) 220
Ratio R 0.300 Infiltration Cofficient m/hr} 0.00000 B
‘ Desian 8
Safety Factor 20
| Overview2D
Climate Change (%) D
Overview 30
Vi

Arayse | | OK | [ Cancel | [ Heb

Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based on
rates agreed during Phase 1 design

& Quick Storage Estimate E /
Resulls
Global Variables require approximate storage
of between 33 m* and 70 m.
These values are estimates only and should not be used for design purposes.
Variables

Results .

Design
DOwenview 20
Ovennew 30

Wt

| Andyse | | OK || Cancel || Hep

Enter Climate Change between -100 and 600

Based on the calculations, approximately 52m® of storage would be required to attenuate for the 1 in
30 year storm event.




Calculation Sheet E wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 15 OF 20
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall E- 1 in
100 year (+30% climate change) storm
event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

£ Quick Storage Estimate = || B[]
Variables
FSR Rainfall x Cv {Summer) 0.750
Retum Peried (years} 100 Cv (Winter) 0840
Varizhles Regon  EnglandandWles v jmpemesble Area ha) 0.370
et | Map M5-60 (mm)  12.000 Madimum Allowable Discharge {1/5) 220
Ratio R 0.360 Infittration Coefficient {m/hr} 0.0o000
Design
Safety Factor 20
Overview 2D
Climate Change (%) 30
Overview 3D
Vi
| Anayse || OK || Cancel || Hebp
Enter Climate Chanae between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

£ Quick Storage Estimate E”E
Resuits |
Global Variables require approximate storage
of between 76 m* and 144 m*.
| These values are estimates only and should not be used for design purposes.
Wariables
Results
Design
Overview 2D
Overview 3D
vt

Andyse | | OK || Cancel || Hep

Enter Climate Change between -100 and 600

Based on the calculations, approximately 110m® of storage would be required to attenuate for the 1 in
100 year (+ climate change) storm event.




Calculation Sheet

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 11 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall F - 1 in 30

year storm event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

7 Quick Storage Estimate =[]
Variables
FSR Rainfall > Cv (Summer) 0.750
Rl oo feac) 30 Cv (Wirter) 0.840
Variables Region England and Wzles  ~ Impermeable Area (ha) 0.390
Heilt | Map | M5-60 {mom)  18.000 Maximum Allowable Discharge {/5) 170
Ratio R 0.300 Infiltration Coefficient {m./hr) 0.00000
Design |E]
Safety Factor 2.0
Overview 20
Climate Change (%) 1]
Overview 30
Wt
[ anabse | [ ok || Cameel || Hep
Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based on
rates agreed during Phase 1 design

;/ Quick Storage Estimate EI [=] _

Resuli=

Global Variables require approximate storage
of between 40 m* and 80 m>.

These values are estimates only and should not be used for design purposes.

Overview 20

Overview 3D

| Analyse | | OK | | Cancsl | | Heb

Enter Climate Change between -100 and 600

Based on the calculations, approximately 60m® of storage would be required to attenuate for the 1 in
30 year storm event.




Calculation Sheet

wardell
armstrong

REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 12 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)
Attenuation Calculation: Outfall F - 1 in 100
year (+30% climate change) storm event B Griffiths
DATE: 10/10/2018 DATE: DATE:
MicroDrainage Quick Storage Estimate
7 Quick Storage Estimate =]
Variables |
F3¥ Rainii Y Cv{Summen) 0.750
ek Remod fyests) 100 Cv (Winter) 0.840
Variables Regon  EnglandandWales = |mpemeable Area ha) 0.350
Results Map M5-60 fmm)  18.000 Maximum Allowable Discharge (/) 17.0
Ratio R 0.300 Irfittration Coefficient {m/hr) 0.00000
Design |E]
Safety Factor 20
Ovenview 2D -
Climate Change (%) 30
Owverview 3D
Wi
[ Anabyse || oK || Cancel || Heb
Enter Maximum Allowable Discharge between 0.0 and 333555.0

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

& Quick Storage Estimate EI
Results |
Global Variables require approxdimate storage -
of between 96 m* and 172 m™.
These values are estimates only and should not be used for design purposes_
Varables
Results ;
Design
DOverview 20
Overview 30
Wt
Arayse | [ OK || Cancel | [ Hep
Enter Maimum Allowable Discharge between 0.0 and 999595.0

Based on the calculations, approximately 134m® of storage would be required to attenuate for the 1 in
100 year (+ climate change) storm event.




Calculation Sheet

E wardell
darm StI’Oﬂg

REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 13 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)
Attenuation Calculation: Outfall G - 1 in 30
year storm event B Griffiths
DATE: 10/10/2018 DATE: DATE:
MicroDrainage Quick Storage Estimate
' Quick Storage Estimate = | B |
Variables
FSR Rainfall hd Cv {Summer) 0.750
Retum Perod fyears) 0 Cv (Winter) 0.840
Variables Regon  EnglandandWales v jmpemeable Ares tha) 0.360
Hiciitte | Map M5-60 {mm)  18.000 Ma<imum Allowable Discharge {I/5) 720
Ratio R 0.300 Infittration Coefficiert {m./hr) 0.Co000
Design
Safety Factor 20
Overview 20
Climate Change (%) ]
Overview 30
Wi
| Anayse | | OK || Cancel || Hep
Enter Climate Change between -100 and 600

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based on
rates agreed during Phase 1 design

[ Quick Storage Estimate = = ] -
Resulis
Global Variables require approximate storage
of between 0.0 m* and 29 m®.
These values are estimates only and should not be used for design purposes.
Variables
Results
Design
Overview 2D
Oveniiew 3D
Wi
| anabse | [ oK || Cancel || Hep
Enter Climate Change between -100 and 600

Based on the calculations, approximately 15m® of storage would be required to attenuate for the 1 in
30 year storm event.




Calculation Sheet E wardell

armstrong
REF: your earth our world
CLIENT: PROJECT: JOB NO.: CALC. REF. NO.:
. Brymbo Steelworks ST16882
Parkhill Estates Ltd PAGE: 14 OF 14
CALCULATION CALC. BY: CHECKED BY: APPROVED BY:
(NAME AND SIGNATURE) (NAME AND SIGNATURE) (NAME AND SIGNATURE)

Attenuation Calculation: Outfall G- 1 in

100 year (+30% climate change) storm
event B Griffiths

DATE: 10/10/2018 DATE: DATE:

MicroDrainage Quick Storage Estimate

£ Quick Storage Estimate == | [
Variables
FSR Rainfall T Cv(Summer) 0.750
Retum Perod fyears) 100 Cv (Winter) 024D
Variables Region  Englandandiwales v impemeable Area fia) 0.250
Bastlis | Map M5-60 fmm)  18.000 Maximum Allowable Discharge {1/5) 720
Ratio R 0.300 Infitration Coefficient {m.hr) 0.00000 (@
Design ‘EJ
Safety Factor 20
Overview 2D
Climate Change (% 30
Overview 30
Vi
mslyse | [ OK | | Camcel | [ Hep
Enter Maxdmum Allowable Dischange between 0.0 and 555595.0

Attenuation calculations are based on no infiltration to ground as a 'worst case' estimate. Discharge rates based
on rates agreed during Phase 1 design

£ Quick Storage Estimate E‘El
Resulis
Global Variables require approximate storage
of between 22 m® and 84 m>.
These values are estimates only and should not be used for design purposes.
Variables
Results
Desian
Dverview 2D
Overview 3D
Wt

| Anayse | | ©OK || Camcel || Hep

Enter Maximum Allowsble Discharae between 0.0 and 939355.0

Based on the calculations, approximately 53m® of storage would be required to attenuate for the 1 in
100 year (+ climate change) storm event.
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	Flood Consequences Assessment
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	NC FCA report
	1 INTRODUCTION
	1.1 General
	1.1.1 Wardell Armstrong LLP has been commissioned to undertake a Flood Consequence Assessment (FCA) on behalf of Brymbo Developments Ltd, relating to the proposed mixed development of residential and commercial properties and a primary school along wi...
	1.1.2 This assessment has been carried out in accordance with the guidance set out in the Welsh Government Technical Advice Note 15 ‘Development and Flood Risk’ (TAN15).

	1.2 Methodology
	1.2.1 The methodology for this FCA has comprised a desktop study supplemented by liaison with the Lead Local Flood Authority (Wrexham County Borough Council) and Natural Resources Wales.
	1.2.2 In accordance with TAN15, the following has been carried out in preparing this assessment:
	 an assessment of the consequences of flooding to the development from a range of sources;
	 an assessment of the consequences of flooding from the proposed development site; and
	 consideration of recommendations for the management of the identified consequences.
	1.2.3 In carrying out this assessment, reference has been made to relevant plans and documents, including:
	 Planning Policy Wales (2004) Technical Advice Note 15: Development and Flood Risk;
	 Wrexham Borough Council (2011) Preliminary Flood Risk Assessment;
	 Wrexham Borough Council (2013) Local Flood Risk Management Strategy; and
	 Wrexham County Borough Council (2016) Flood Risk Management Plan 2016 – 2021.
	Planning Policy Wales
	1.2.4 Technical Advice Note 15 (TAN15) “Development and Flood Risk” was published in July 2004 by the Welsh Assembly Government (WAG) and supplements the policy set out in Planning Policy Wales (PPW), 2016 (Edition 9).  It gives guidance to planning a...
	1.2.5 In October 2017, the Welsh Government published the latest TAN15 Development Advice Maps (DAM’s) which show areas potentially at risk from flood events of a 0.1% annual probability for river, tidal or coastal areas (ie 1 in 1,000 year).  The Dev...
	1.2.6 Section 5 of TAN15 categorises development according to its vulnerability to flooding. There are three categories: emergency services; highly vulnerable development; and less vulnerable development.  All residential premises and vulnerable indus...
	Wrexham County Borough Council Preliminary Flood Risk Assessment
	1.2.7 A Preliminary Flood Risk Assessment (PFRA) is a high-level screening exercise to identify areas where there is significant flood risk from local sources, namely ordinary watercourses, surface water runoff and groundwater. It does not directly co...
	Wrexham County Borough Council Local Flood Risk Management Strategy
	1.2.8 The Local Flood Risk Management Strategy (LFRMS) report sets out the principles, objectives and measures for the management of local flood risk by Wrexham County Borough Council as the LLFA (where “local flood risk” is defined as “surface water ...
	Wrexham County Borough Council Local Flood Risk Management Plan 2016-2021
	1.2.9 The Local Flood Risk Management Plan (LFRMP) was produced by Wrexham County Borough Council to build on the 2013 LFRMS report and aims to quantify the scale of the risk of local flooding across the County Borough and the relevant actions and mea...


	2 SITE AND CATCHMENT CHARACTERISTICS
	2.1 Site Description and Location
	2.1.1 The site forms part of the wider land holding associated with the former Brymbo Steelworks in the village of Brymbo near Wrexham, some of which has already been significantly redeveloped.  The site location is as shown on Drawing No ST16882-008 ...
	Eastern Area
	2.1.2 This area is approximately 13.5ha in size and irregular in shape.  The former steelworks buildings which previously occupied this area have now been demolished and the land was the subject of a major land reclamation project from 2003 to 2005.  ...
	2.1.3 The Eastern Area is bounded to the north and east by open ground falling away from the site to the B5101 (New Road/Kent Road) and to the south by residential areas.  Two link roads, Phoenix Drive and Blast Road run adjacent to the western bounda...
	2.1.4 This area of the site consists primarily of two gently-sloping plateaux separated by the Phoenix Drive link road (the “northern plateau” and “southern plateau”).  The larger southern plateau falls generally northwards from a maximum elevation of...
	2.1.5 The northern plateau area is situated up to 2.0m lower than the unnamed adjacent access road to the west.  Ground levels fall in a south-eastwards direction from a maximum elevation of 204.92mAOD adjacent to the unnamed access road in the north-...
	2.1.6 The topography of the site is shown on Drawing No ST16882-006 (Sheet 1 – 3) ‘Topographic Survey’.
	Ty Cerrig
	2.1.7 The Ty Cerrig area is approximately 19.1ha in size and is located to the west of the Eastern Area and is separated by an area of woodland.  The area was formerly an opencast coal site during the 1970s, which was backfilled with the natural excav...
	2.1.8 The site area is bounded to the north by woodland; to the south by Brymbo Road; to the east by an existing residential development and the Eastern Area of the site; and to the west by further woodland, two electrical substations and a high press...
	2.1.9 The site area occupies a hillside location, with ground levels falling in all directions from a maximum elevation of 247.61mAOD close to the centre of the site area to a minimum elevation of approximately 226.43mAOD adjacent to the area of woodl...
	2.1.10 This area of dense woodland was, however, not surveyed but ground levels fall steeply across the area to approximately 196.29mAOD at the western boundary of the Eastern Area.
	2.1.11 The topography of the site is shown on Drawing No ST16882-006 (Sheet 1 – 3) ‘Topographic Survey’.

	2.2 Existing Drainage Regime
	2.2.1 There are no Main Rivers within the two site areas.  The nearest Main River is the River Cegidog (Afon Cegidog) located approximately 1.3km to the north of the Eastern Area at its closest point.  There are also no Ordinary Watercourses within th...
	Eastern Area
	2.2.2 Welsh Water’s public sewer records (see Appendix 1) show a public combined sewer flowing in a south-eastwards direction from an access road adjacent to the steelworks’ ‘heritage site’ buildings, crossing both plateaux areas and discharging to a ...
	2.2.3 The sewer is understood to have previously linked the former steelworks' buildings within the ‘heritage site’ to a sewage treatment plant located within the main steelworks’ site.  The buildings of the Enterprise Centre to the north of the herit...
	2.2.4 It is assumed that any private drainage network serving the former steelworks was removed during the reclamation works and it is considered, therefore, that these previously developed areas of the site now have characteristics similar to that of...
	2.2.5 Public surface water, foul water sewers and highway drains are located along Phoenix Drive which runs adjacent to, and subsequently crosses, the site area as shown on Drawing No P 47067923/43 Rev G ‘Site Wide Drainage Proposals’.  The sewers flo...
	2.2.6 Surface water and foul water stub connections in Phoenix Drive have been provided on the sewers in anticipation of the adjacent future development and do not currently accept any flows other than surface water road drainage.  Following developme...
	Ty Cerrig
	2.2.7 Welsh Water's public sewer records do not show any public sewers within this area of the site.  Due to the nature of the site area, as a backfilled opencast coal site, it is assumed that there are no private drainage networks within the site are...

	2.3 Ground Conditions
	Eastern Area
	2.3.1 The British Geological Survey ‘Geology of Britain Viewer’, available online1F , shows that the majority of the site area is underlain by mudstone, siltstone and sandstone of the Pennine Lower Coal Measures Formation.  Small areas in the north-ea...
	2.3.2 A narrow section of superficial alluvium deposits is aligned along a north-west/south-east axis and extends into the north-eastern corner of the site area.  These deposits are classified as a ‘Secondary A’ aquifer.
	2.3.3 The online Cranfield Soil and Agrifood Institute ‘Soilscapes’ viewer 3F shows that soils at the site area are ‘slowly permeable, seasonably wet acid loamy and clayey soils’.
	2.3.4 During the 240 years development of the Steelworks site, the natural strata were overtipped with waste iron/steel-making slags to create development plateaux for the expanding operations. The mudstones, siltstones excavated during the recent rec...
	Ty Cerrig
	2.3.5 The BGS Viewer shows that the majority of the site is underlain by mudstone, siltstone and sandstone of the Pennine Lower Coal Measures Formation.  North-eastern areas are underlain by sandstone of the Cefn Rock formation, which is also classifi...
	2.3.6 The online Cranfield Soil and Agrifood Institute ‘Soilscapes’ viewer shows that soils at the site area are ‘slowly permeable, seasonably wet acid loamy and clayey soils’.
	2.3.7 The Ty Cerrig opencast coal site operations, however, changed the nature of the sub-strata with the excavation void backfilled with the natural materials excavated to recover the coal seam reserves. It is known that the major stratum excavated w...


	4 FLOOD CONSEQUENCE ASSESSMENT
	4.1 Historical Flooding
	4.1.1 Historical flood mapping in the Wrexham County Borough Council LFRMS and PFRA reports and on the Natural Resource Wales Flood Risk website4F do not show any historic flooding incidents in the vicinity of the site.
	4.1.2 Wrexham County Borough Council state in response to the enquiry submitted as part of this assessment (see Appendix 3) that they hold no information of any flooding events within the site boundary.

	4.2 Consequences of Flooding to the Development
	4.2.1 Flooding can occur from a range of sources including, but not limited to rivers, tidal waters and the sea, surface water runoff, groundwater, sewers and drains, and artificial sources such as canals and reservoirs.  The presence of a potential f...

	4.3 Flooding Consequences to the Proposed Development
	Fluvial Flooding
	4.3.1 The site is not located in the vicinity of a Main River or Ordinary Watercourse.  The closest Main River to the site is located approximately 1.3km to the north of the site at its closest point and is situated approximately 100m lower than the l...
	4.3.2 As shown on the Development Advice Map (see Appendix 2), a small area in the eastern part of the Eastern Area is shown to be located within Zone B.  This is coincident with a section of alluvium bedrock extending to the River Gwenfro/Afon Gwenfr...
	Tidal Flooding
	4.3.3 Due to the distance of the site from the sea and tidally-influenced watercourses, the risk of tidal flooding is discounted.
	Surface Water Flooding
	4.3.4 The Natural Resources Wales ‘Flood Risk Map’ for surface water flooding (see Figure 2) shows the majority of the site is not at risk of surface water flooding.  Areas in the northern part of the Eastern Area and small areas in the north-western ...
	Groundwater Flooding
	4.3.5 The Wrexham County Borough Council PFRA identifies no record of past groundwater flooding incidents and states that information ascertained from the British Geological Survey and Environment Agency shows the Wrexham County Borough Council area i...
	Sewer Flooding
	4.3.6 It is considered that any sewers serving the former steelworks in the Eastern Area have been removed during the reclamation works, and that there are no sewers in the Ty Cerrig area.  Sewers and highway drainage are present in Phoenix Drive whic...
	Artificial Flooding
	4.3.7 The Natural Resources Wales ‘Flood Risk Map’ shows the site is not located in an area considered to be at risk from reservoir flooding.  There are no canals or impounded bodies of water in the vicinity of the site.

	4.4 Potential Sources of Flooding
	4.4.1 Table 2 summarises the flood consequences to the proposed development.
	4.4.2 The potential sources with a pathway to the site are, therefore, as follows:
	 surface water; and
	 sewers.
	4.4.3 On land where there is impermeable surfacing or where the ground infiltration capacity is exceeded there is the potential for surface water runoff to occur.
	Eastern Area
	4.4.4 Based on National Resources Wales mapping (see Figure 2), the majority of this area of the site and its vicinity are shown to be at a Very Low risk of surface water flooding (defined as an annual probability of flooding of less than 1 in 1000 (0...
	4.4.5 An area at the northern extent of the southern plateau is shown to be at Low risk and is the upstream extent of a small valley-like feature extending northwards from the site to the B5101.  Any surface water runoff accumulating in this area woul...
	4.4.6 A second area in the northern plateau is shown to be at Medium to High risk (where Medium risk is defined as an annual probability of flooding of between 1 in 100 (1%) and 1 in 30 (3.3%), and High risk is defined as an annual probability of grea...
	4.4.7 The risk of surface water flooding in this area of the site is, therefore, considered to be LOW.

	Ty Cerrig
	4.4.8 As shown in Figure 2, there is an area at Low risk of surface water flooding adjacent to the north-western boundary of the site area.  This land is at a lower elevation than the adjacent land and, as indicated by the flow direction arrows, overl...
	4.4.9 The risk of surface water flooding in this area of the site is, therefore, considered to be VERY LOW.

	Sewer Flooding
	Eastern Area
	4.4.10 Welsh Water’s public sewer records (see Appendix 1) show a public combined sewer crossing in a south-eastwards direction from the heritage site through the site area.  The depth of the sewer is not shown on the sewer records.  The sewer previou...
	4.4.11 No manholes were recorded on the topographic survey of the site and it is considered that there would be no pathways for any flooding from sewers to emerge within the site area.
	4.4.12 As shown on Drawing No P 47067923/43 Rev G ‘Site Wide Drainage Proposals’, surface water and foul water sewers are present within Phoenix Drive which runs adjacent to the western boundary of the site area and crosses between the two plateau are...
	4.4.13 It is understood that these surface water sewers are over 1.2m below ground level.  They are considered to be at a sufficient depth to assume that the risk of flooding from surcharged manholes is minimal.  Furthermore, it is understood that the...
	4.4.14 It is understood that the foul water sewers are over 1.4m below ground level.  They are considered to be at a sufficient depth to assume that the risk of flooding is minimal.  As with the surface water network, it is understood that the foul wa...
	4.4.15 Based on the available information, the risk of sewer flooding in this area is considered to be LOW.
	Ty Cerrig
	4.4.16 There are no existing sewers within the site area.  Blast Road to the north of the site area and Brymbo Road are situated at lower elevations than the site area and any public sewers present within these highways are not considered to pose a ri...
	4.4.17 Based on the available information, the risk of sewer flooding in this area is discounted.

	4.5 Flooding Consequences from the Proposed Development
	4.5.1 New development can pose a risk of flooding to neighbouring properties and areas downstream of the site often as a result of the loss of floodplain storage, an increase in impermeable area which has the effect of increasing the rate and volume o...
	Fluvial Flooding
	4.5.2 The proposed development is not located in the vicinity of a Main River and there will be no loss of floodplain storage or diversion of flood flows as a result of the proposed development.
	Surface Water Flooding
	4.5.3 The site currently consists of large areas of open ground and rough vegetation.  Despite the brownfield nature of the site, it is considered that the site currently displays the characteristics of a ‘greenfield’ site in terms of surface water dr...
	4.5.4 As a result of the proposed development, the impermeable area of the site will increase and, as a result, the rate and volume of surface water runoff generated during storm events could also be expected to increase.  Without mitigation, this cou...

	Climate Change
	4.5.5 It is also necessary to take account of climate change for the lifetime of the development when assessing future flood risk.  New climate change guidance was published by the Environment Agency in February 20165F .  The guidance provides predict...
	4.5.6 Wrexham County Borough Council (the Lead Local Flood Authority) state that an increased intensity of 30% is acceptable (see Appendix 3).
	4.5.7 It is considered, therefore, that the risk of surface water flooding could increase as a result of the proposed development and that mitigation measures are required.

	4.6 Flood Management Plan
	Surface Water Management
	4.6.1 To mitigate the potential increase in flood risk to areas downstream of the site, surface water runoff from the proposed development will be retained and attenuated within the site areas for all storm events up to and including the 1 in 100 year...
	4.6.2 The risk of flooding to areas downstream of the site will not, therefore, increase as a result of the proposed development.
	Residual Risk
	4.6.3 There is always a possibility of a storm event that exceeds the design standards of the proposed flood risk management measures for new developments.  Potential risks include exceedance of the on-site surface water attenuation facilities during ...
	4.6.4 On-site attenuation will be provided for storm events up to and including the 1 in 100 year storm event, including an appropriate allowance for climate change.  For storm events with an annual probability of occurrence greater than this the on-s...


	Table 2: Summary of Flood Consequences to the Site
	Risk
	Pathway
	Source
	Type
	n/a
	N
	N
	Fluvial Flooding (Rivers)
	n/a
	N
	N
	Tidal Flooding
	Low
	Y
	Y
	Surface Water Runoff
	n/a
	N
	Y
	Groundwater Flooding
	Low
	Y
	Y
	Sewer/Drain Flooding
	n/a
	N
	N
	Artificial Flooding
	5 DRAINAGE STRATEGY
	Surface Water Runoff Attenuation
	5.1.1 Surface water runoff from the development will be controlled on site to ensure that there is no increase in the risk of flooding to areas downstream of the site, and to the development itself.  To help to achieve this, Sustainable Drainage Syste...
	5.1.2 An indicative Surface Water Management Plan is shown on Drawing No ST16882-007 ‘Indicative Surface Water Management Plan’.
	5.1.3 The Building Regulations (2010) Part H stipulate a hierarchy for the disposal of surface water, which should be followed as part of any surface water drainage design.  This hierarchy is as follows:
	5.1.4 Due to the historical land use at the former steelworks site and the large sub-surface volumes of Made Ground (including waste iron and steel slags), it is not considered feasible to use infiltration drainage within the Eastern Area of the site....
	5.1.5 Infiltration drainage is also not considered feasible in the Ty Cerrig area as surface water inundation of the sub-surface materials would also risk unacceptable ground settlement. The natural material used for infilling the former void is princ...
	5.1.6 It is proposed, therefore, to discharge surface water runoff from both areas of the site to the culverted watercourse located to the north of the site via the existing drainage network in Phoenix Drive, which was designed and constructed to serv...
	5.1.7 Discharge from the sewer network to the culverted watercourse will be restricted to a rate of 769 l/s for all storm events up to the 1 in 100 year storm event (including an allowance for climate change), as agreed with Welsh Water in 2016 as par...
	5.1.8 This discharge rate is based on the rate at the outfall from the site for the 1 in 100 year storm event determined, from modelling undertaken by URS Infrastructure and Environment Ltd in 2015 (see Appendix 4).  This models the sewer network with...
	5.1.9 The model assigns nominal impermeable areas to six of the seven existing ‘stub’ connections into the main sewer within Phoenix Drive in order to calculate the flows entering the sewer network.  These modelled flow rates are shown on Drawing No. ...
	5.1.10 For the proposed surface water drainage strategy the site will be divided into seven subcatchments each discharging via an existing stub connection.  The agreed discharge rate for each outfall and contributing impermeable areas within the assoc...
	5.1.11 The outfall from Catchment D does not have an agreed discharge rate and the proposed rate of 13 l/s for the 1 in 100 year storm event is based on the remainder of the approved total rate of 769 l/s when all other outfalls and additional flows a...
	5.1.12 It is proposed that flows in excess of the restricted discharge rate will be attenuated within each subcatchment or adjacent areas of public open space for all storm events up to and including the 1 in 100 year event (including an allowance for...
	5.1.13 An indicative surface water drainage strategy is shown on Drawing No. ST16882-007 ‘Indicative Surface Water Management Plan’.  The management plan shows potential locations of larger attenuation features such as swales and detention basins with...
	5.1.14 A variety of SuDS techniques are discussed within The SUDS Manual6F  (CIRIA 753) and many of these could, as outlined in Table 5, potentially be suitable for use of the site.
	Surface Water Quality
	5.1.15 In accordance with ‘good practice design’ in the SuDS Manual, the quality of surface water runoff will be managed within the proposed development to treat and remove pollutants to protect receiving waters downstream of the site.  Treatment will...
	5.1.16 SuDS features provide treatment by ‘velocity control’ (sediment deposition and filtration by the control of velocities within SuDS components) and ‘retention time’ (removal of contaminants through settling, adsorption and other treatment over t...
	5.1.17 SuDS features proposed in the Indicative Surface Water Management Plan which could be incorporated into the drainage strategy for the site include swales, bioretention systems, permeable paving and detention basins.
	5.1.18 Dividing the proposed development into subcatchments, each with its own drainage network, will allow runoff to be treated closer to the source rather than being conveyed downstream to a single site control feature and will allow more stages of ...

	Table 3: Restricted Discharge Rates and Contributing Areas
	Contributing Impermeable Area
	Catchment
	Access Roads
	Buildings/Infrastructure1
	125 l/s
	0.30 ha
	1.35 ha
	A
	10 l/s
	0.86 ha
	1.74 ha
	B
	39 l/s
	0.55 ha
	0.89 ha
	C
	14 l/s 
	0.27 ha
	0.71 ha
	D 2
	22 l/s
	-
	0.37 ha
	E
	17 l/s
	-
	0.39 ha
	F
	72 l/s
	-
	0.36 ha
	G
	457 l/s
	Additional flows (off site areas and access roads)
	Total
	1. Impermeable area based on density of 35% for residential areas, 60% for district centre and 95% for retail and leisure
	2. Discharge rate for outfall D not specified on Drawing No. P 47067923/43 Rev G. Proposed rate based on difference between 755 l/s (ie total rate of outfall A – C and E – G and additional flows) and maximum 769 l/s discharge rate
	Table 4: Summary of Flood Consequences to the Site
	125 l/s
	10 l/s
	39 l/s
	14 l/s 
	22 l/s
	17 l/s
	72 l/s
	6 CONCLUSIONS
	6.1.1 This report gives details of the Flood Consequence Assessment, which has been carried out in accordance with TAN15.  The majority of the site area is located within Zone A, described in TAN15 as an area ‘considered to be at little or no risk of ...
	6.1.2 The proposed development comprises a mixed use of residential and commercial properties and a primary school, along with areas of public open space.  In Figure 2 of TAN15, residential developments and public buildings are categorised as ‘Highly ...
	6.1.3 Based on the source-pathway-receptor approach, the risk of flooding from fluvial, tidal, groundwater and artificial sources has been discounted as there is considered to be no pathway from the identified sources onto the site.
	6.1.4 The existing sewer network within the Phoenix Drive access road has been designed as part of earlier works to serve the proposed development at the site and is considered to be suitably-sized to accommodate all flows., The risk of flooding from ...
	6.1.5 Surface water flood risk mapping shows that the majority of the site is at a Very Low risk of surface water flooding.  The mapping shows, based on topography, that there is a potential pathway in the northern part of the site for surface water f...
	6.1.6 A Flood Management Plan will be implemented to ensure that the risk of flooding to areas downstream of the site is not increased as a result of the development.  Surface water runoff will be managed in a sustainable manner.  Ground conditions ar...
	6.1.7 The surface water management rationale is a based on dividing the site area into seven subcatchments each discharging to the wider surface water sewer network at a restricted rate via a flow control device.  On-site attenuation will be provided ...
	6.1.8 On the basis of the findings of this report it is concluded that the flooding consequences to and from the site are negligible and the Justification Test is passed.   The site is, therefore, considered suitable for the type of development proposed.

	Appendix 3 combined.pdf
	Appendix 3a.pdf (p.1-4)
	Appendix 3b.pdf (p.5)
	Appendix 3c.pdf (p.6-10)

	Appendix 4 combined.pdf
	Appendix 4a Design Network Model.pdf (p.1-4)
	Appendix 4b Model 2yr Simulation.pdf (p.5-7)
	Appendix 4c Model 30yr Simulation.pdf (p.8-9)
	Appendix 4d Model 100yr+20% Simulation.pdf (p.10-11)

	Appendix 5 combined.pdf
	Appendix 5.1 Outfall A 1 in 30.pdf (p.1)
	Appendix 5.2 Outfall A 1 in 100.pdf (p.2)
	Appendix 5.3 Outfall B 1 in 30.pdf (p.3)
	Appendix 5.4 Outfall B 1 in 100.pdf (p.4)
	Appendix 5.5 Outfall C 1 in 30.pdf (p.5)
	Appendix 5.6 Outfall C 1 in 100.pdf (p.6)
	Appendix 5.7 Outfall D 1 in 30.pdf (p.7)
	Appendix 5.8 Outfall D 1 in 100.pdf (p.8)
	Appendix 5.9 Outfall E 1 in 30.pdf (p.9)
	Appendix 5.10 Outfall E 1 in 100.pdf (p.10)
	Appendix 5.11 Outfall F 1 in 30.pdf (p.11)
	Appendix 5.12 Outfall F 1 in 100.pdf (p.12)
	Appendix 5.13 Outfall G 1 in 30.pdf (p.13)
	Appendix 5.14 Outfall G 1 in 100.pdf (p.14)

	ST16882-008-P0_Site Location Plan-A4P.pdf
	Sheets and Views
	A4P


	27968 - RG-M-05J - Land Use Plan--1 (1-2500@A2).pdf
	Sheets and Views
	-1 (1-2500@A2)



	Flood Consequences Assessment.pdf
	Back Cover
	27968 - Brymbo - Welsh Language Impact Statement - Cover A4 01
	27968 - Brymbo - Retail Need Assessment - Cover A4 01






