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 Executive summary
i.

This Flood Consequence Assessment (FCA) is based on available existing information
(including the Local Flood Risk Management Strategy (LFRMS) for Wrexham County
Borough Council (WCBC) published in April 20131), together with publicly available
information, to confirm the extent of flood risk at the Site. The report includes:

ii.

This FCA includes a review of site specific information and likely extent of flood risk;
identification of surface water management issues related to the Scheme that may
warrant further consideration; identification, scoping and review of other flood risks
as required i.e. groundwater flooding; and determining whether further assessment is
required.

iii.

This FCA goes on to conclude that the following sources of flood risk will not require
further assessment and are unlikely to present a risk to the Scheme and surrounding
area:

iv.



River flooding (fluvial) – works proposed within the Order Limits fall within flood
zone A and as such is considered to be at low risk from fluvial flooding, and
hence will not require further assessment or the implementation of mitigation
measures.



Coastal/ tidal flood risks – the Scheme is not near the sea.



Sewer flooding – the Order Limits contains no active sewer network.

Infrastructure failure – land within the Site is not impacted by the potential flood risk
from reservoirs or lakes and therefore is not considered at risk of this source of
flooding

1 Wrexham County Borough Council, April 2013, Local Flood

Risk Management Strategy
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 Introduction
BACKGROUND
1.1

Wrexham Power Limited (WPL) is proposing to construct, maintain and operate a
gasfired power station on land at Wrexham Industrial Estate (WIE), to the east of
Wrexham.

1.2

The Scheme includes a Combined Cycle Gas Turbine (CCGT) Power Station. To
operate, it will require a connection to the gas transmission network for importing the
natural gas fuel, and a connection to the electricity network to export the power
generated.

1.3

The Power Station Complex Site and the Gas Connection (together they are referred
to as the Wrexham Energy Centre (‘WEC’) or the ‘Scheme’) have separate consenting
requirements. However, the Environmental Statement (ES) assesses both elements in
order to identify, insofar as possible, the likely significant environmental effects of the
Scheme as a whole. As such, this CTMP also considers the Scheme as a whole.

1.4

The Power Station Complex would be fuelled by natural gas and would have an
electrical generation capacity of up to 299 megawatts (MWe). The electricity
generated would be exported to the local 132kV electrical distribution network
currently operated by Scottish Power Energy Networks (SPEN).

1.5

The location of the Scheme, which includes the Power Station Complex and Gas
Connection (approximately 3.5 km in length). The Power Station Complex Site is
situated to the immediate north-east of Wrexham Industrial Estate in an area
dominated by industrial complexes, to the west and south, and by agricultural land, to
the north and east. The Gas Connection Route runs through agricultural land to the
south and east of Wrexham Industrial Estate to the Above Ground Installation (AGI)
adjacent to the Maelor Gas Works approximately 2.5 km to the south-west.

1.6

The Scheme comprises:


a combined cycle gas turbine (CCGT) power station (the "Power Station
Complex") (work numbered 1 in Schedule 1 to the Order) which would be
fuelled by natural gas and would have an electrical generation capacity of up to
299 megawatts (MWe);



the temporary and permanent Laydown Areas (works numbered 2A and 2B
respectively in Schedule 1 to the Order);



surface water drainage works (work numbered 3 in Schedule 1 to the Order);



the landscaping and ecological mitigation works (work numbered 4 in Schedule 1
to the Order);
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the alteration and use of the Kingmoor Park Access Road (work numbered 5 in
Schedule 1 to the Order) (together the “Power Station Complex Site”);



the gas connection and an Above Ground Installation (AGI) (the "Gas
Connection").

1.7

A description of the Scheme is provided in chapters 1 and 4 of the Environmental
Statement (ES) (document reference 6.2). The Power Station Complex would be
fuelled by natural gas and would have an electrical generation capacity of up to 299
megawatts (MWe).

1.8

Developments have the potential to be at risk from a range of flooding mechanisms
that increase the potential flood risk to a development and the surrounding area. As
such flood risk is assessed with respect to damage to properties, risk to human life,
and the effect the development may have on surrounding bodies of water and
drainage systems.

1.9

This Level 2 Flood Consequence Assessment (FCA) has been prepared based on the
Level 1 FCA2 which identified the Scheme as being at risk from flooding and includes
fluvial flooding, groundwater flooding, overland flooding, flooding from canals and
artificial waterways and reservoir / lake flooding.

1.10 The FCA has been prepared to examine the possible sources of flooding, in line with
the guidance provided in the Technical Advice Notes (TAN); TAN 15 Development and
Flood Risk3 and the policy and approach set out in the Planning Policy Wales (PPW)4 in
relation to development and flooding.
REPORT SCOPE
1.11 The FCA is based on readily available existing information (including the Local Flood
Risk Management Strategy (LFRMS) for Wrexham County Borough Council (WCBC)
published in April 20135), as well as other relevant publicly available information, to
confirm the extent of flood risk at the Site.
1.12 The report includes:


2

a review of the Site information and likely extent of flood risk to the Site;

Atkins, 2012, Wrexham CCGT Power Station and Connections, Flood Consequence Assessment Level 1 Screening Study
3 Planning Policy Wales, Technical Advice Note 15, Development and Flood Risk. Available at:
http://wales.gov.uk/docs/desh/publications/040701tan15en.pdf
4 Welsh Government, 2016, Planning Policy Wales, Edition 8.
5Wrexham County Borough Council, April 2013, Local Flood Risk Management Strategy
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identification of surface water management issues related to the Scheme that
may warrant further consideration;



identification, scoping and review of other flood risks as required i.e.
groundwater flooding; and



determining whether further assessment is required.

1.13 An FCA should consider a range of flooding mechanisms to satisfy the following three
key objectives to develop a full appreciation:


of the consequences of flooding on the Scheme;



of the consequences (i.e. the overall impacts) of the Scheme on flood risk
elsewhere within the catchment for a range of potential flooding scenarios up to
that flood having a probability of 0.1 %; and



whether appropriate mitigation measures can be incorporated within the design
of the Scheme to ensure that the Scheme minimises risk to life, damage to
property and disruption to people living and working on the Site or elsewhere in
the floodplain.

1.14 Flood risk should be considered alongside other spatial planning matters such as
transport, housing, economic growth, natural resources, regeneration, biodiversity,
the historic environment and the management of other hazards. Policies should
recognise the positive contribution that avoidance and management of flood risk can
make to the development of sustainable communities, including improving local
amenities and better overall quality of life.
1.15 An FCA should be carried out to an appropriate degree at all levels of the planning
process. It should assess the risks of all forms of flooding to and from the Scheme,
taking into account climate change, and should inform the application of the
sequential approach if applicable.
1.16 Construction Industry Research and Information Association (CIRIA) C624
“Development and Flood Risk – Guidance for the Construction Industry”6 recommends
a phased approach with three levels of assessment as defined below:


Level 1: Screening study to identify whether there are any flooding or surface
water management issues related to a Scheme that may warrant further
consideration. The screening study will ascertain whether a Level 2 or 3 FCA is
required;

6 Construction Industry Research and Information Association (CIRIA), 2004, CIRIA C624: Development and

Flood Risk – Guidance for the Construction Industry
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Level 2: Scoping study to be undertaken if the Level 1 FCA indicates that the
Scheme may lie within an area that is at risk of flooding, or that the Scheme may
increase flood risk due to increased run-off. This study should confirm the
sources of flooding which may affect the Scheme; and



Level 3: Detailed study to be undertaken if the Level 2 FCA concludes that the
quantitative analysis is required to assess the flood risk related to the Scheme.

1.17 The report has been prepared to identify potential sources of flooding and the likely
mechanisms by which flooding could occur with respect to the Scheme. Potential
sources of flooding and associated mechanisms identified for review in the Level 1 FCA
are as follows:


river (fluvial) sources - potential flooding resulting from watercourses;



tidal flooding - potential flooding from the sea;



groundwater flooding - potential flooding as a result of rising groundwater
levels;



overland/surface water (pluvial) flooding - potential flooding as a result of
surface water flows from adjacent land;



sewers and drains - potential flooding resulting from sewers or drains; and



reservoir/lake flooding - potential flooding resulting from overtopping or
bursting of reservoirs or lakes.

1.18 The Level 2 FCA presented includes:

4



assessment of all forms of residual flood risk identified (fluvial flooding,
groundwater flooding, overland flows, infrastructure failure);



an assessment of the volume of surface water run-off likely to be generated by
the development and proposals for its management;



the likely impact of any displaced water on third parties caused by alterations to
ground levels;



estimates of how climate change could affect the probability and intensity of
flood events with details of how the development remains safe without
increasing flood risk for its design life; and



consideration of the proposal relative to the existing WCBC LFRMS.
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RELEVANT POLICY, LEGISLATION AND GUIDANCE
Overview
1.19 The Level 2 FCA has been undertaken using the following legislation and guidance:


Flood and Water Management Act 20107;



Flood Risk Regulations 2009;



Planning Policy Wales TAN 15 Development and Flood Risk; and



LFRMS for Wrexham.

Planning Policy Wales
1.20 PPW (Edition 8) published in July 2016, is a key part of the Welsh Government’s
guidance in relation to flood risk. The Welsh Government’s objectives are to:


maximise environmental protection for people, natural and cultural resources,
property and infrastructure; and



prevent or manage pollution and promote good environmental practice.

1.21 The planning policy document states that “all development on land within the flood
plain of a watercourse, or drained via a culvert, or on low lying land adjacent to tidal
waters, is at some risk of flooding and whilst flood risk can be reduced by using
mitigation measures it can never be completely eliminated”.
1.22 The Welsh Government’s objective for sustainable development is to move away from
flood defence and mitigate the consequences of new development in areas of flood
hazard towards a more positive avoidance of development in areas defined as being of
flood hazard.
1.23 There is a requirement for local planning authorities to take a strategic approach to
flood risk and consider the catchment as a whole, with Natural Resources Wales
(NRW) having a key role in advising and helping planning authorities and developers to
understand the causes and effects of flooding within a river catchment.
Technical Advice Note 15 (2004) Development and Flood Risk (TAN 15)
1.24 TAN 15 has a precautionary approach to ensure that development is steered into the
lowest flood risk area. It also sets out a justification test for any development that has
to be located within a high risk flood zone. Development Advice Maps (DAMs),

7

Flood and Water Management Act 2010
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published in conjunction with TAN 15, designate different flood zones according to the
flood risk associated with them and are set out below:


A: Considered to be at little or no risk of fluvial or tidal/coastal flooding;



B: Areas known to have been flooded in the past evidenced by sedimentary
deposits;



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



C1: Areas of the floodplain which are developed and served by significant
infrastructure, including flood defences; and



C2: Areas of the floodplain without significant flood defence infrastructure.

1.25 The precautionary framework identified in the TAN 15 categorises different uses by
their vulnerability.
Vulnerability classification
1.26 The vulnerability of the land use development must be taken into account as the
consequences of flooding may not be acceptable for particular types of development.
The TAN15 guidance defines the 'Flood Risk Vulnerability' classification (Table) based
on the proposed land use.
1.27 In terms of flood risk vulnerability, the Power Station Complex Site is classified as
“Highly Vulnerable” as detailed in Table and is therefore suitable for DAM Zones A, B
and C1 (Table ). The applicability of this type of development for these flood zones
requires the justification test to be undertaken along with an assessment of the
acceptability of consequences and surface water management considerations.
1.28 The Gas Connection Route is utilities infrastructure and as such would be considered
“Less Vulnerable” and is therefore suitable for DAM Zones A, B, C1 and C2 (Table ).
Table 1: Vulnerability classification
Vulnerability
classification
Emergency Services

Highly Vulnerable

6

Development types
Hospitals, ambulance stations, fire stations, police stations,
coastguard stations, command centres, emergency depots and
buildings used to provide emergency shelter in time of flood
All residential premises (including hotels and caravan parks),
public buildings (e.g. schools, libraries, leisure centres), especially
vulnerable industrial development (e.g. power stations, chemical
plants, incinerators), and waste disposal sites
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Vulnerability
classification
Less Vulnerable

Development types
General industrial, employment, commercial and retail
development, transport and utilities infrastructure, car parks,
mineral extraction sites and associated processing facilities,
excluding waste disposal sites

Table 2: Flood risk vulnerability and flood zone development compatibility
Flood risk
vulnerability
classification
DAM A

Emergency
services

Highly
vulnerable

Less
vulnerable

Flood risk
vulnerability
classification

Other

Key:

Flood zone

DAM B
If site levels
are greater
than the
extreme flood
levels
DAM C1 Justification
Test required
including
acceptability
of
consequences
and refer to
surface water
requirements
DAM C2

If site levels
are greater
than the
extreme flood
levels
Justification
Test required
including
acceptability
of
consequences
and refer to
surface water
requirements

If site levels
If site levels
If site levels
are greater
are greater
are greater
than the
than the
than the
extreme flood extreme flood extreme flood
levels
levels
levels
Justification
Application of Justification
Test required acceptability
Test required
including
of
including
acceptability consequences acceptability
of
and refer to
of
consequences surface water consequences
and refer to
requirements and refer to
surface water
surface water
requirements
requirements
Justification
Application of
Test required acceptability
including
of
acceptability consequences
of
and refer to
consequences surface water
and refer to
requirements
surface water
requirements
Development is appropriate, justification test not applicable, refer to surface water
requirements
Development is not appropriate

7

WREXHAM ENERGY CENTRE FLOOD CONSEQUENCE ASSESSMENT

Justification test
1.29 TAN 15 Guidance states that “new developments should be directed away from zone
C and towards suitable land in zone A, otherwise to zone B, where river or coastal
flooding will be less of an issue. In zone C the tests outlined in sections 6 and 7 will be
applied, recognising, however, that highly vulnerable development and Emergency
Services in zone C2 should not be permitted. All other new development should only
be permitted within zones C1 and C2 if determined by the planning authority to be
justified in that location. Development will only be justified if it can be demonstrated
that:

its location in zone C is necessary to assist, or be part of, a local authority
regeneration initiative or a local authority strategy required to sustain an
existing settlement; or



its location in zone C is necessary to contribute to key employment objectives
supported by the local authority, and other key partners, to sustain an existing
settlement or region;



it concurs with the aims of Planning Policy Wales and meets the definition of
previously developed land; and



the potential consequences of a flooding event for the particular type of
development have been considered, and in terms of the criteria contained in
sections 5 and 7 and appendix 1 of the TAN 15 guidance document is found to
be acceptable.”

Acceptability of consequences
1.30 Whether a development should proceed or not, will depend upon whether the
consequences of flooding of that development can be managed down to a level which
is acceptable for the nature/type of development being proposed, including its effects
on existing development.
1.31 Where development is justified, the assessment can be used to establish whether
suitable mitigation measures can be incorporated within the design to ensure that
development is as safe as possible and there is:

8



minimal risk to life;



minimal disruption to people living and working in the area,



minimal potential damage to property;



minimal impact of the scheme on flood risk generally; and



minimal disruption to natural heritage.
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1.32 The implementation of protection measures does not eliminate the risk of flooding
and land protected by defences will be extremely vulnerable in the event of
overtopping or breach due to the speed of the inundating flood waters.
1.33 The assessment should include:


the consequences of flooding for the type and nature of the proposal and the
developments flood resilience;



measures to manage the consequences of flooding and ability to implement
measures and their long term maintenance;



the effect of flooding on water or sewerage infrastructure which could impact
on public health and the environment;



an assessment of the developments access and egress arrangements during a
flood event; and



implications for developments on/adjacent to contaminated land.

Flood risk and flood probability
1.34 Flooding is a natural process that can present a range of different risks depending on
its form. Flood practitioners and professionals define the risks presented by flooding
according to an Annual Exceedance Probability (AEP), or as having a ‘return period’.
1.35 Flood Risk includes the statistical probability of an event occurring and the scale of the
potential consequences. Flood risk is estimated from historical data and expressed in
terms of the expected frequency of a flood of a given magnitude. The 10 year, 50 year
and 100 year floods have a 10 %, 2 %, and 1 % chance of occurring in any given year,
respectively. However, over a longer period the probability of flooding is considerably
greater.
1.36 For example, for the 100 year return period flood:


there is a 1 % chance of flood occurring or being exceeded in any single year;



a 26 % chance of it occurring or being exceeded in a 30 year period; and



a 51 % chance of it occurring or being exceeded in a 70 year period.

1.37 Table3 below provides a summary of the relevant AEP and corresponding return
period events of a particular severity.

9
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Table 3: Definition of annual exceedance probability and return period flood events
Annual exceedance probability (%)
100
10
2
1
0.5
0.1

Definition
1 in 1 Year
1 in 10 Years
1 in 50 Years
1 in 100 Years
1 in 200 Years
1 in 1,000 Years

Preliminary flood risk assessment
1.38 A Preliminary Flood Risk Assessment (PFRA)8 for the Dee River Basin District was
prepared in 2011 for WCBC in its capacity as a Lead Local Flood Authority (LLFA). The
conclusions drawn from the PFRA are considered valid with respect to this Scheme.
The PFRA reported that:


the Wrexham Industrial Estate (Holt, Abenbury and Isycoed areas) lies within an
indicative surface water flood risk area;



Rhosllanerchrugog (Eclusham and Rhos areas) lie within indicative surface water
flood risk areas;



surface water flooding was the most prominent cause of flooding in the area
studied;



the assessment found no records of past groundwater flooding within the
County Borough;



anecdotal evidence suggested that surface water flooding is exacerbated in
some areas, such as Bangor on Dee when the river is in flood; and



no sewage flooding was found to have historically occurred near the Site.

1.39 The PFRA also proposed key projections for the Dee River Basin based on a medium
future emissions scenario, predicting changes by the 2050s as follows:


winter precipitation increases of around 10 % (very likely to be between 2 and
21 %);



precipitation on the wettest day in winter up by around 8 % (very unlikely to be
more than 21 %);

8 Wrexham County Borough Council. 2011, Preliminary Flood Risk Management Strategy.
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relative sea levels at Hoylake, Wirral, Merseyside are very likely to be up
between 7 and 38 cm from 1990 levels (not including extra potential rises from
polar ice sheet loss); and



peak river flows in a typical catchment likely to increase between 7 and 12%.

Local Flood Risk Management Strategy (LFRMS) 2013
1.40 The LFRMS for Wrexham was published in April 20139 and was based on the findings
of the 2011 PFRA10 . The strategy sets out principles, objectives and measures for the
management of local flood risk (i.e. surface water run-off, groundwater and ordinary
watercourses and included any lake, pond or other body of water that is fed by an
ordinary watercourse).
1.41 The LFRMS is based on the core principles of sustainable development and accords to
the objectives of the National Flood and Coastal Risk Management Strategy for Wales
and is based on the central organising principle of sustainable development.
Environment Agency River Dee Catchment Flood Management Plan (2010)
1.42 Flooding has occurred within the River Dee Catchment Flood Management Plan
(CFMP) area, mostly as a result of the River Dee itself and its major tributaries but the
small watercourses within the catchment also contribute. Significant floods were
recorded in 1890, 1946, and 2000 during which Wrexham was impacted at some time
during these events.
1.43 In the County Borough of Wrexham there are considered to be 100-500 properties
within Wrexham and Bangor on Dee at risk from flooding. The CFMP has six policy
areas across the catchment. The key policy options 2 and 4 for Wrexham include:


Policy 2: Middle Dee, Bangor on Dee and East of the Borough - Areas of low to
moderate flood risk where flood risk can generally be reduced by flood risk
management actions; and



Policy 4: Wrexham (Rossett to Erddig and Rhostyllen) - Areas of low, moderate
or high flood risk where flood risk is already being managed effectively.

9 Wrexham County Borough Council,

2013. Local Flood Risk Management Strategy

10 Wrexham County Borough Council, 2011. Preliminary Flood Risk Management Strategy

11

WREXHAM ENERGY CENTRE FLOOD CONSEQUENCE ASSESSMENT

12

WREXHAM ENERGY CENTRE FLOOD CONSEQUENCE ASSESSMENT

 Site and surrounding
SCHEME
2.1

The description of the Scheme is provided in Chapter 1 and 4 of the Environmental
Statement (ES) (document reference 6.2). The Power Station Complex would be
fuelled by natural gas and would have an electrical generation capacity of up to 299
megawatts (MWe). Figure 1 below shows the location of the Scheme.

Figure 1. Scheme location and plan

SITE LOCATION
2.2

The location of the Scheme, which includes the Power Station Complex and Gas
Connection (approximately 3.5 km in length). The Power Station Complex Site is
situated to the immediate north-east of Wrexham Industrial Estate in an area
dominated by industrial complexes, to the west and south, and by agricultural land, to
the north and east. The Gas Connection Route runs through agricultural land to the
south and east of Wrexham Industrial Estate to the Above Ground Installation (AGI)
adjacent to the Maelor Gas Works approximately 2.5 km to the south-west.

13
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2.3

To the south of the Power Station Complex Site, there is a large logistics warehouse
and distribution centre operated by Norbert Dentressangle. Immediately west of the
Power Station Complex Site is a Kellogg’s food processing complex. This includes a
range of tall industrial structures, including chimneys.

2.4

The Power Station Complex Site comprises a parcel of partly brownfield and partly
greenfield, with topography sloping gently to the north-east towards the brook on the
northern boundary. The southern part of the Power Station Complex Site comprises
brownfield land. This includes a level area of hardstanding that was used for staff car
parking associated with the former Owens Corning fibre-glass factory. There are areas
of land that appear to have been raised by deposition of demolition spoil and ponds
set amongst areas of scrub. The northern part of the Power Station Complex Site
comprises greenfield land with well-defined field boundaries featuring mature
hedgerows, trees and the previously mentioned brook.

2.5

The Power Station Complex Site is bound along its eastern and northern boundaries by
mature trees and hedges.

2.6

The Scheme’s Gas Connection Route largely crosses an area of agricultural land which
is predominantly pasture and hedgerows, with pockets of woodland, numerous ponds
and isolated properties. The Gas Connection Route crosses underneath Oak Road and
the River Clywedog.

ENVIRONMENTAL SETTING AND FLOOD RISK DESCRIPTION
Topography
2.7

The Power Station Complex Site slopes down in a north easterly direction from
approximately 32 m AOD in the south west to approximately 22.5 m AOD in the north
east.

Hydrology
2.8

The Power Station Complex Site contains several ponds and is bounded by a small
unnamed watercourse/field drain along the sites western, northern and eastern
boundaries (Figure 1).

2.9

The Redwither Brook is approximately 1.2 km south-west of the Power Station
Complex Site whilst the River Clywedog is located 1.4 km south of the Power Station
Complex Site. The Power Station Complex Site is situated outside of fluvial flood risk
in zone A.

2.10 Extending from the Power Station Complex Site, the Gas Connection Route extends
southward through mainly undeveloped open fields, crossing drains, small ponds and
the River Clywedog. The River Clywedog flows south-eastwards towards its

14
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confluence with the River Dee (approximately 2.6 km to the east of the Power Station
Complex Site).
2.11 The watercourses except for the small unnamed watercourse/ field drain in paragraph
2.8 above, have been assessed by the Environment Agency/Natural Resource Wales
within their Water Framework Directive (WFD) River Basin Management Plans11. The
local section of the River Clywedog has been assessed under the WFD as being of
‘moderate’ status ecologically and as being of ‘fail’ status chemically.
Fluvial flooding
2.12 The Power Station Complex Site and the AGI are currently shown on the TAN 15
Development and Flood Risk map12 as being located within Zone A, which is
considered to be at little or no risk of fluvial or coastal/tidal flooding. In accordance
with the TAN 15: Development and Flood Risk, a Justification Test is not applicable
and there is no need to consider fluvial flood risk further.
2.13 The small watercourse stated in paragraph 2.8 that flows along the field perimeter to
the west and north of the Power Station Complex Site (labelled as an existing brook
in Drawing 5105324-WRE-DRG-409, Appendix 14.3 Foul and Surface Water Drainage
Strategy, Examination Library Reference APP-148) flows in a northerly and then
easterly direction around the Power Station Complex Site. At the watercourse’s
upstream extent and to the south west of the site, where the Kingmoor Park Access
Road comes off Bryn Lane, the watercourse is culverted under the road (approximate
location SJ 39076 50503).
2.14 It is acknowledged that there is the potential for this culvert to become blocked and
for water to back up and overflow the road and migrate towards the Power Station
Complex Site or that structures or culverts downstream of the Power Station Complex
Site could become blocked, and cause a backing up effect along the watercourse.
2.15 For the Gas Connection to cross the River Clywedog, a trenchless technique such as
horizontal directional drilling (HDD) or microtunelling will be used to pass underneath
the watercourse. The long term implications of this, in terms of flood risk, are likely to
be minimal; however, management of the activities during construction will be
required to mitigate this risk.

11 The Environment Agency River Basin Management Plan,

http://maps.environment-agency.gov.uk/wiyby

accessed 15 April 2014
12 TAN 15 Development and Flood Risk, Development Advice Map:

http://data.wales.gov.uk/apps/floodmapping/ Accessed 11/12/2012

15

WREXHAM ENERGY CENTRE FLOOD CONSEQUENCE ASSESSMENT

Figure 2: TAN 15 Development and flood risk – development advice map

Source: Environment Agency Website
History of flooding
2.16 As detailed in section 1.47 of this report, flooding within the River Dee Catchment in
1890, 1946, and 2000 affected Wrexham. However, there are no specific details to
confirm whether the Site itself was impacted. Nevertheless, part of the Gas
Connection is in flood Zone B, suggesting the River Clywedog has flooded in the past,
evidenced by sedimentary deposits along the Gas Connection Route.
2.17 No additional information on site-specific historical flooding has been provided at the
time of writing this report.

16
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Overland pluvial flooding
2.18 Pluvial and overland flooding results when rainfall fails to infiltrate the surface and
travels over the ground surface. This is exacerbated by low permeability urban
development or low permeability soils and geology (such as clayey soils). Overland
flow is likely to concentrate at the base of slopes and low points in terrain. Local
topography and built form can have a strong influence on the direction and depth of
flow. The design of development can influence or exacerbate this. Overland flow
paths should be taken into account in spatial planning for urban developments. In
addition, surface water flooding can be exacerbated if development increases the
percentage of impervious area.
2.19 It is understood that the Power Station Complex Site and the AGI Site (which is part of
the Gas Connection) have not historically been substantially developed. The Power
Station Complex Site has a large hard- standing area (former car park) located in the
south-western corner associated with the former Owens Corning fibre-glass factory. It
is therefore considered unlikely that any private drainage systems will be present
within the Power Station Complex Site other than a minimal network of channels and
gullies. In addition, there is no evidence of a piped land drainage system within the
Power Station Complex Site. The ground conditions and topography suggest that runoff will tend to flow over the surface towards a number of ditches and watercourses
within and around the Power Station Complex Site.
2.20 The EA (see Figure 3) has identified that most of the Site is at very low risk of pluvial
flooding. However, there are some patches where water may pond and as a result a
higher risk classification has been given. Areas of low (0.1 – 1 % risk annually) to high
(3.3 % annually) risk of surface water flooding tend to be close to the watercourses or
field drains.
2.21 Correspondence from WCBC (Appendix A in this report) has identified that a surface
water flooding event has historically occurred at a distance of approximately 450 m
from the Power Station Complex Site. No additional information is available.
2.22 Surface water flooding may be exacerbated if development increases the impervious
area as it has the potential to change the surface water flow regime. The Power
Station Complex area is greater than 1 hectare and the construction of new areas of
hardstanding may prevent natural infiltration and increase surface run-off, if not
mitigated. Temporary ground alteration or compaction at the Power Station Complex
Site may also lead to similar consequences. Consideration may be necessary to
control such flood risks, particularly as materials or machinery are to be stored in such
areas.
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2.23 The Site is known to be overlain by a large proportion of low permeability superficial
strata (Devensian Till) which will prevent infiltration and as such rainfall leaves the
Site as surface water run-off.
Figure 3: Environment Agency Pluvial Flooding Map

2.24 The Power Station Complex Site primarily drains via overland flows to the existing
watercourses running along the western, northern and eastern boundaries. A small
proportion of the run-off may be temporarily intercepted by the various ponds
present on the Power Station Complex Site; however, as these do not have a formal
outfall, there is a possibility that they will overflow and release overland flows
towards the watercourses. The clay ground conditions mean that infiltration is not
considered to be a significant component of the existing drainage regime.
2.25 The existing run-off flow rate generated by the Power Station Complex Site in its
current condition has been calculated using IH124 Flood Estimation for Small
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Catchments, with modifications as described in the Interim Code of Practice for
Sustainable Drainage Systems13. The calculations were undertaken using
“MicroDrainage Source Control” and indicate that the 3.3 % AEP (1 in 30 year) run-off
rate is 6.6 l/s/ha and 1 % AEP (1 in 100 year) is 8.1 l/s/ha.
2.26 It is recognised that development may increase the risk of flooding by reducing
infiltration and increasing both the volume and speed of runoff. The Power Station
Complex Site is likely, without any mitigation, to increase potential flood risk. Further
consideration of this source of flooding is therefore required.
Tidal flooding
2.27 The Site is not located in an area impacted from tidal flooding and therefore tidal
flooding is not considered further.
Groundwater flooding
Geology and hydrogeology
2.28 The British Geological Survey (BGS) maps Sheet 121 Wrexham and sheet 122
Nantwich indicate the entire Power Station Complex Site is underlain by superficial
Devensian Till (Diamicton) deposits which is poorly sorted, unconsolidated sediment.
2.29 The bedrock beneath the western region of the Power Station Complex Site is the
Salop Formation, comprising mudstone, sandstone, beds of pebbly sandstone and
conglomerate. Thin limestone beds and caliche are present in the lower part of the
unit. Beneath the south-eastern area of the Power Station Complex Site lies the
younger (Early Triassic) Kinnerton Sandstone Formation (of the Sherwood Sandstone
Group), comprising sandstone that is dominantly aeolian, fine-to medium- grained
and generally pebble-free.
2.30 According to the BGS mapping, the Gas Connection is mostly underlain by superficial
Devensian Till deposits; the route crosses occasional alluvial and River Terrace
Deposits associated with the River Clywedog. The superficial geology is underlain by
Kinnerton Sandstone Formation.
2.31 The EA mapping indicates that the Kinnerton Sandstone of the Sherwood Sandstone
Group is a Principal Bedrock Aquifer and the Salop Formation, alluvium and river
terrace deposits are Secondary A Aquifers. The Devensian Till, however, is an
unproductive strata.

13

Atkins, 20162014, Wrexham Energy Centre, Foul & Surface Water Drainage Strategy
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2.32 Principal Aquifers have high intergranular and/or fracture permeability and therefore
they usually provide a high level of water storage and may support water supply
and/or river base flow on a strategic scale. Secondary A Aquifers have 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. Unproductive strata
are of low permeability with a negligible significance for water supply or river base
flow.
2.33 Rest groundwater levels in the area have been recorded at circa 13.0 to 13.5 m below
ground level14. However shallow perched groundwater may be present within the
Devensian Till deposits.
2.34 There are no Nitrate Vulnerability Zones within 2 km of the Site.
2.35 The Power Station Complex Site does not lie within a Source Protection Zone (SPZ),
but an SPZ 1 is present approximately 1.5 km south-west with the surrounding SPZ 2
and 3 located within approximately 1 km south-west. An SPZ 3 is also present
approximately 1 km to the north-west.
2.36 The southern edge of the Gas Connection near to Parkey Farm is located within a SPZ
2 and 3. The AGI Site is located in a SPZ 2.
2.37 Groundwater flooding generally occurs during intense, long-duration rainfall events,
when infiltration of rainwater into the ground raises the level of the water table until
it exceeds ground levels. Groundwater flooding may take weeks or months to
dissipate as groundwater flow is much slower than surface water flow and water
levels thus take much longer to fall. Groundwater flooding is sporadic in time and
location, but when it does occur, it usually lasts longer than surface water flooding
and interferes with property and infrastructure (such as roads). Groundwater levels
may also rise as a result of reactivating springs.
2.38 The Environmental Impact Assessment (EIA) Scoping Report15 for the water
environment indicated that the Scheme is underlain by Devensian Till (40 to 60 m
thick), with groundwater levels generally within the Permian and Sherwood
Sandstone aquifers underlying this. However, shallow perched groundwater may be
present within the River Terrace Deposits, Alluvium or Devensian Till deposits. The
rest groundwater levels are circa 13.0 to 13.5 m below ground level 14 and therefore
the risk from groundwater flooding is considered negligible to low in the area. Whilst
shallow perched groundwater may be present within the Devensian Till deposits, the
potential to impact to groundwater flood risk is considered to be of negligible
magnitude.

14
15

SKM Enviros, May 2011, Proposed Combined Cycle Gas Turbine Plant at Wrexham Industrial Park
Atkins, 20142012, Wrexham Energy Centre – EIA Scoping Report, The Water Environment
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2.39 The presence of numerous surface water ditches and ponds within the locality may be
due to the low permeability nature of the ground, which might mean that surface
runoff is prevalent such that they are rainfall fed; however, these water features
could indicate that groundwater might be encountered within approximately 2 m of
the surface and therefore impact on the construction of the Gas Connection. There is
no information as to whether these drains are ephemeral or perennial. However,
based on the available information, the likelihood for localised groundwater flooding
is low.
2.40 Correspondence (Appendix A of this report) with WCBC with respect to the flood risk
for the Scheme has confirmed that the risk from groundwater flooding is considered
negligible to low and is therefore not considered further in this FCA.
Existing infrastructure
Canals and artificial waterways
2.41 There are no canals or artificial waterways within 2 km of the Site and as such the
potential flood risk which could occur should there be a failure of this type of
infrastructure is not considered further.
Drains
2.42 There is no information available on highways and land drainage for the Site. The
historical development in the area of the Power Station Complex Site is limited and
therefore it is considered unlikely that any private drainage systems will be present
within the Power Station Complex Site other than a minimal network of channels and
gullies. There is also no evidence of any piped land drainage system within the
proposed Power Station Complex Site. The ground conditions and topography are
such that run-off will tend to flow over the surface towards a number of ditches and
watercourses within and around the Power Station Complex Site.
Sewers and Water Mains
2.43 The potential risks to the Scheme from sewer or drain flooding is through the
surcharging of foul sewers or drains due to a blockage which could result in a
surcharge of manholes within the Power Station Complex Site.
2.44 Sewers records have been obtained from Welsh Water and are included in the Foul
and Surface Water Drainage Strategy13. The records show that the majority of the
public sewerage in the vicinity of the Site is located to the west of Bryn Lane within the
WIE area. The network is wholly combined. The closest public sewer to the Site is
located to the south immediately adjacent to the access into an amenity tip off Bryn
Lane. No information has been provided regarding the size of this sewer.
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2.45 To mitigate the risk from public sewer systems, all sewers will be designed and
installed in accordance with British Standards and Building Regulations16, and, where
appropriate, Sewers for Adoption17.
2.46 The Power Station Complex Site has had previous development on only part of the site
and therefore is unlikely to contain any private water supplies. It is anticipated a new
water main will need to be installed to provide potable water to the Power Station
Complex.
2.47 However, if a private supply did exist, it is considered that bursts in these mains are
likely to produce only small volumes of water and result in no greater risk of flooding
than on a comparable site.
2.48 Isolation valves and stop valves will be installed to isolate mains in case of bursts.
Therefore, bursts could be quickly isolated and will only produce small volumes of
water, resulting in no greater risk of flooding than on a comparable site.
2.49 Welsh Water would also have a commitment to ensure to undertake prompt repairs
to any damaged potable water pipework.
Flood defence structures
2.50 TAN 15: Development and Flood Risk Map shows that the Scheme is not protected by
fluvial flood defences. Therefore, the potential residual flood risk which could occur
should there be a failure of this type of infrastructure is not considered further.
Reservoirs
2.51 The EA’s Flood map suggests that there are three reservoirs that should a breach
occur could impact on the Gas Connection where it crosses the River Clywedog. The
Power Station Complex Site itself would not be impacted.
2.52 Marchwiel Reservoir is located 4.57 km to the south west of the Power Station
Complex Site and at its closest point is 3.4 km to the west of the Gas Connection.
2.53 Ty-mawr Reservoir is located approximately 11.5 km to the south west of the Power
Station Complex Site and at its closest point is 10.4 km to the west of the Gas
Connection. Cae-Llwyd Reservoir is a further 600 m to the west.
2.54 Reservoir flooding is extremely unlikely to happen as all large reservoirs must be
inspected and supervised by reservoir panel engineers. However, in the unlikely event

16
17

HM Government, 2010, The Building Regulations 2010, Part H: Drainage and Waste Disposal
WRCWRc Publications, March 2006, Sewers for Adoption
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that a reservoir dam failed, a large volume of water would be released at once and
flooding could happen with little or no warning. Due to the distances from the Site
and the highly unlikely potential flood risk the reservoirs pose, flooding from this type
of infrastructure is not considered further.
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 Level 2 flood consequence assessment
ASSESSMENT OF FLOODING
3.1

The sources of flooding highlighted in TAN 15 Guidance have been considered in the
previous chapter 2 of this report. It is concluded that the risk of flooding from the sea,
groundwater, canals, artificial waterways, flood defence structures and reservoirs is
sufficiently low that they can be screened out of any further consideration.

3.2

The risk of flooding from rivers, overland flow, drains and sewers has been highlighted
as a potential risk and therefore will require further consideration.

Fluvial flooding
3.3

The Power Station Complex Site and AGI Site are not at risk from fluvial flooding from
main rivers.

3.4

The small watercourse that flows along the field perimeter to the west and north of
the Power Station Complex Site is culverted under the Kingmoor Park Access Road
(approximate location SJ 39076 50503). It is acknowledged that there is the potential
for this culvert to become blocked and for water to back up and overflow the
Kingmoor Park Access Road and migrate towards the Power Station Complex Site. It is
noted however that the site specific topographic survey demonstrates that the
watercourse in this area is at an elevation of less than 28 metres AOD whilst the
Power Station Complex Site has ground levels in this area of more than 29 metres
AOD. As such, the potential for inundation of the Power Station Complex Site should
the culvert become blocked would be very low; with water levels within the
watercourse needing to increase in excess of 1m. However, the presence of this
culvert and potential flood risk will be taken into consideration during the detailed
design process for the Scheme.

3.5

It is noted that the terrain of the field in which the Power Station Complex Site is
situated slopes down in a north easterly direction away from the Power Station
Complex, with topographic survey levels ranging from 33 metres above ordnance
datum (AOD) to 23.5 metres AOD. Therefore, should there be a backing up of water
within the watercourse as a result of a blockage of existing structures downstream of
the Power Station Complex Site then the flood water is likely to over top the
watercourse banks downstream of the Power Station Complex Site and flood the
lower lying land rather than the Power Station Complex Site. However the likelihood
of such an event would be low and not as a result of the Scheme.

3.6

In conclusion, the risk of a flood event occurring that would affect the Power Station
Complex Site is of such low probability that no mitigation is required as a result of the
culvert. The Applicant does not therefore propose any further mitigation at this stage.
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Overland flow/pluvial flooding
3.7

It is recognised that where it is proposed to increase impermeable areas as a result of
development, there is the potential to increase runoff, particularly where permeable
and/or vegetated surfaces are replaced with impermeable surfaces which incorporate
drainage designed to remove water rapidly. This may lead to increased risk of pluvial
flooding and increased flood magnitude down-gradient of the Scheme.

3.8

The Power Station Complex Site is served by a surface water management system as
described below. Due to the size of the AGI (46 m x 47 m) and its relative permeable
surface finish, no surface water drainage is proposed for this aspect of the Site.

Surface water management
3.9

The Power Station Complex will discharge surface water into the watercourse running
along the northern boundary of the Power Station Complex Site. In accordance with
NRW and WCBC requirements, the maximum permitted discharge rate from the
Power Station Complex Site into the local watercourse network will be limited to
existing greenfield runoff rate. This flow rate will apply for all rainfall events up to and
including the 1 in 100-year +20 % event.

3.10 The Foul and Surface Water Drainage Strategy comprises a single stage of construction
with all surface water run-off from post development impermeable areas such as
roofs, hardstanding and highway areas being directed via gullies and pipes to an
attenuation pond from which it will be discharged via a control chamber to a proposed
onsite ditch. It will then pass along the ditch via the ecological mitigations ponds and
into the adjacent brook along the northern boundary of the Power Station Complex
Site within a land drainage network; ultimately discharging downstream into the River
Dee.
3.11 Any run-off from the construction lay down area will also be drained into the
proposed ditch and thence to the ecological mitigation ponds as described in
paragraph 3.8.
3.12 The performance requirements for the proposed surface water drainage system are
detailed in the Foul and Surface Water Drainage Strategy16 (Appendix 14.4; Document
reference 6.4.9) for a range of return periods, but are briefly summarised as follows
for the 1 % AEP (1in 100 year) event:

16
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The surface water drainage system serving the Power Station Complex Site has a
maximum permitted discharge rate of 12.21 l/s.



A total volume of 2,085 m3 is required to achieve this discharge rate for all
events up to and including the 1 in 100-year +20 % rainfall event.
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The impermeable areas within the Power Station Complex Site will be drained
using a pipe network, via a retention pond and control chamber utilising a vortex
type flow control device, out falling into an existing ditch/stream which is a
tributary of the River Dee.



Simulations have shown that the system meets the required discharge rates and
does not flood for events up to and including the 1 in 100-year +20 % event.

3.13 Following the implementation of a compliant drainage scheme for the Power Station
Complex no further consideration is required.
Drains and sewers
3.14 There is no information available on highways and land drainage for the Scheme.
Historical development in the area of the Power Station Complex Site is limited and
therefore it is considered unlikely that any private drainage systems will be present
other than a minimal network of channels and gullies. There is also no evidence of any
piped land drainage system within the Power Station Complex Site. The ground
conditions and site topography are such that run-off will tend to flow over the surface
towards a number of ditches and watercourses within and around the Power Station
Complex Site.
3.15 Sewers records obtained from Welsh Water show that the majority of the public
sewerage in the vicinity of the Site is located to the west of Bryn Lane within the WIE
area. The network is wholly combined. The closest public sewer to the Site is located
to the south immediately adjacent to the access into an amenity tip off Bryn Lane. No
information has been provided regarding the size of this sewer.
3.16 The Scheme is considered to be at low risk from sewer or drain flooding, however, as
the Power Station Complex will require a domestic foul connection for amenities foul
water will need to be managed in line with the drainage strategy to reduce the risk of
flooding. It is assumed a peak foul water flow rate generated by the Power Station
Complex will be 7.0 l/s. The foul water will be pumped into an existing Welsh Water
combined manhole located adjacent to the amenity tip approximately 150 m south of
the Power Station Complex Site.
Climate change
3.17 The River Dee CFMP considers climate change will have a great impact on the flood
risk. Up to a 20 % increase in peak flow in all watercourses is expected, increasing the
probability of large-scale flood events. The number of people at risk during a 1 % flood
event is expected to reach 134,206 within the catchment.
3.18 However, the CFMP for the Clywedog sub-area (which covers the Site) considers the
flood risk as a result of climate change to not increase considerably.
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3.19 The potential impacts of climate change need to be considered and accommodated in
the development for future sustainability. A precautionary approach should be applied
to the development by recognising the need for flood storage and mitigation and
adaption to changing environmental conditions.
APPLICATIONS OF FLOOD RISK POLICY
Compliance with TAN 15
3.20 As outlined in paragraph 1.28 above, the broad aim of TAN 15 is to ensure that
development is encouraged into the lowest flood risk area. To achieve this aim,
planning authorities are required to ensure that flood risk is adequately addressed
during the initial planning stages of any development.
3.21 Responsibility for the assessment lies with the developers and they must demonstrate
the following:
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whether the Scheme is likely to be affected by flooding;



whether the Scheme will increase flood risk to adjacent properties; and



that the measures proposed to deal with any residual flood risks are sustainable.
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3.20 The developer must prove to the local planning authority and the EA/NRW that any
existing flood risk or flood risk associated with a development can be satisfactorily
managed
3.21 As the Power Station Complex Site and the AGI Site are classed as highly vulnerable in
terms of use but they lie within Flood Zone DAM A. It is therefore considered that
these elements of the Scheme are appropriate and the justification test is not
applicable; however, consideration of surface water is required. Surface water
management has been considered and is included in the Foul and Surface Water
Drainage Strategy13 and summarised in this report.
3.22 The Gas Connection, excluding the AGI Site, is classed as less vulnerable and lies
within Flood Zone DAM C2, and thus the justification test is required including the
acceptability of consequences and consideration of surface water.
Justification test
3.23 Development, will only be justified if it can be demonstrated that:•

“its location in zone C is necessary to assist, or be part of, a local authority
regeneration initiative or a local authority strategy required to sustain an
existing settlement;

•

its location in zone C is necessary to contribute to key employment objectives
supported by the local authority, and other key partners, to sustain an existing
settlement or region;

•

it concurs with the aims of Planning Policy Wales and meets the definition of
previously developed land; and

•

the potential consequences of a flooding event for the particular type of
development have been considered, and in terms of the criteria contained in
sections 5 and 7 and appendix 1 of the TAN 15 guidance document is found to
be acceptable.”

3.24 The Gas Pipeline is required to connect the Power Station Complex to the AGI. As the
Gas Pipeline will be constructed underground and tunnelled under watercourses, it
would have minimal impact in the long term on the fluvial flood risk of the area and
therefore the resultant impact is deemed insignificant.
3.25 Surface water management is not required for the Gas Connection as the Gas Pipeline
will be below ground.
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Acceptability of consequences and consideration of surface water management
3.26 The flood risks that could affect the Scheme have been discussed in detail in the
preceding sections of this document and the main flood risks identified are from
rivers, overland flow and infrastructure.
3.27 It is anticipated that surface water runoff and resultant pluvial flooding will be
managed by the implementation of a site specific Foul and Surface Water Drainage
Strategy and summarised in this report.
3.28 Liaison with WCBC and Welsh Water should continue with respect to the potential
flood risk from local sewers in combination with the production and implementation
of the Scheme’s drainage strategy.
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 Conclusions and recommendations
CONCLUSIONS
4.1

4.2

This FCA concludes that the following sources of flood risk will not require further
assessment and are unlikely to present a risk to the Power Station Complex Site and
surroundings:


River flooding (fluvial)



The Power Station Complex Site and AGI are considered at a low risk, and hence
do not require further assessment or the implementation of mitigation
measures;



Coastal/ tidal flood risks



The Site is not near the sea;



Groundwater flooding



WCBC considers the area to be at low risk from groundwater flooding and hence
does not require further assessment or the implementation of mitigation
measures; and



Infrastructure failure



Reservoir flooding is considered extremely unlikely to happen as all large
reservoirs must be inspected and supervised by reservoir panel engineers, the
Power Station Complex is at low risk of reservoir flooding.

The risks that this FCA has considered further include:
•

Fluvial Flooding – the construction of the Gas Connection will utilise ‘special
crossings’ and trenchless techniques such as HDD or microtunelling to pass
underneath the watercourses. The long term implications of this in terms of
flood risk are likely to be minimal; however, management of the activities
during construction will be required to mitigate potential flood risk issues.

•

Overland/ pluvial flooding – the effective implementation of the drainage
strategy for the Power Station Complex will manage surface water runoff
reducing the pluvial flood risk on site. No management of surface water runoff
is required for the Gas Connection.
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•

Sewer flooding – the Scheme is considered to be at low risk from sewer or
drain flooding; however, as the Power Station Complex Site will require the
implementation of the drainage strategy to manage surface and foul water.

RECOMMENDATIONS
4.3

Continued liaison should be undertaken with WCBC and Welsh Water regarding local
drainage and sewerage systems to ensure the construction works for the Scheme will
not result in damage to existing water infrastructure.

4.4

Consideration within the detailed design of the Scheme in relation to the potential
inundation risk should the culvert to the south of the Power Station Complex Site
cause a flood event.

4.5

The site-specific drainage strategy should be followed, implementing the measures
described during the construction phase of the Scheme. This will ensure the
management of surface water and foul water and avoid the risk of flooding to the Site
and surrounding areas throughout construction and continued operation of the Site.

4.6

Where necessary, appropriate procedures should be followed should the diversion of
pipelines be required, or appropriate consents and agreements should be in place
before construction works for the Scheme commence.
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