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EXECUTIVE SUMMARY
This Flood Consequence Assessment (FCA) was developed to support the Development
Consent Order (DCO) Application covering the proposed Above Ground Installations (AGI) and
Block Valve Stations (BVS) and the Newbuild Carbon Dioxide Pipeline in Wales.

As part of this FCA, the following proposals were assessed:

 Newbuild Carbon Dioxide Pipeline
 Aston Hill (BVS)
 Northop Hall (AGI)
 Flint (AGI)
 Cornist Lane (BVS)
 Pentre Halkyn (BVS)
 Babell (BVS)
 Cathodic Protection (CP)
 Marker Posts
 Fibre Optic Cable (FOC); and
 Electricity Connections
This assessment has been undertaken in accordance with the requirements of the Technical
Advice Note 15 (TAN15, 2004). Engagement was undertaken with various Consultees, including
the Natural Resources Wales, Flintshire County Council’s Lead Local Flood Authority and Dwr
Cymru Welsh Water.

NEWBUILD CARBON DIOXIDE PIPELINE

The assessment has found that, although the Newbuild Carbon Dioxide Pipeline crosses a
number of watercourses and Flood Zones A, B and C along its alignment, the risk of flooding to
the buried pipeline from various sources is between negligible and low.

The Newbuild Carbon Dioxide Pipeline complies with the requirements of TAN15 as “Less
Vulnerable Development”. Residual risk associated to potential formation of preferential
groundwater flow pathways (and subsequent local rises in groundwater level) along the Newbuild
Carbon Dioxide Pipeline will require the implementation of mitigation measures, namely, trench
breakers (clay plugs) placed in the trench.

ABOVE GROUND INSTALLATIONS AND BLOCK VALVE STATIONS

The proposed AGIs and BVSs are all located on land classified as Flood Zone A which are defined
by NRW as “Areas at little or no risk of flooding from rivers and the sea”. The AGIs and BVSs are
not shown to be at risk of flooding from fluvial or tidal water sources. Each AGI and BVS is classed
as “less vulnerable development” and, in accordance with the requirements of TAN15, they are
therefore suitable for development in Flood Zone A.

The Flint AGI has an existing overland runoff route that flows from the southwestern boundary of
the Site towards an ordinary watercourse located north of the Site. The Flint AGI will need to
ensure that the overland runoff route is not affected by the development so that it does not
increase the risk of flooding elsewhere.
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The AGIs and BVSs will also require suitable drainage on Site to manage the surface water
generated at the Sites due to the increase in impermeable areas.

An Outline Surface Water Drainage Strategy Report (Ref. D.6.5.13) has been developed
alongside this FCA for all the proposed AGIs and BVSs to demonstrate how surface water
drainage will be managed in accordance with the requirements of the LLFA and SAB, taking into
account the impacts of increased rainfall intensity due to climate change predictions.

The FCA has assessed that the  AGIs and the BVSs can be defined as “Less Vulnerable
Development”. Mitigation measures have been proposed that will ensure that the risk of flooding
to the DCO Proposed Development is minimised and there is no increase in the risk of flooding
elsewhere.

The FCA concludes that the Newbuild Carbon Dioxide Pipeline, AGIs and BVSs within Wales are
in compliance with the requirements of the TAN15 (2004) for development within Flood Zones A,
B and C.
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1. INTRODUCTION

1.1. APPOINTMENT AND BRIEF
1.1.1. This Flood Consequence Assessment (FCA) reports on the DCO Proposed

Development Newbuild Infrastructure located from the England/Wales border to
the Babell Block Valve Station (BVS) in Wales. A separate Flood Risk
Assessment (FRA) (Appendix 18-4, Volume III) reports on the DCO
Proposed Development from Ince AGI in England to the England/Wales border.

1.1.2. The DCO Proposed Development in Wales includes the installation of the
Newbuild Carbon Dioxide Pipeline as well as the installation of two Above
Ground Installations (AGIs) and four BVSs at:

 Aston Hill BVS;
 Northop Hall AGI;
 Flint AGI;
 Cornist Lane BVS;
 Pentre Halkyn BVS;
 Babell BVS;

1.1.3. Other infrastructure includes:

 Cathodic Protection (CP) transformer rectifier cabinets, CP test posts and
pipeline marker posts;

 Utility Connection’s infrastructure: including power utilities and Fibre Optic
Cable (FOC);

 Permanent access road to the AGIs and BVs; and
 Temporary ancillary works integral to the construction of the Carbon Dioxide

Pipeline, including Construction Compounds and temporary access tracks.
However, these have not been assessed in this FCA as only permanent
measures will be taken into consideration.

1.1.4. For the purpose of this FCA, the Newbuild Carbon Dioxide Pipeline has been
separated into AGIs, BVSs and Pipe Reaches of which Pipe Reach 4b, 5 and 6
will be referred to (see Figure 18.5.1, Annex A). Pipe Reaches 4b, 5 and 6 are
the interconnecting pipes between the AGIs and BVSs and this naming system
has been adopted in this report to aid the assessment individual parts of the
schemes (i.e pipe reaches and AGIs/BVSs) in accordance with requirements of
TAN15. This subdivision is slightly different from the named sections proposed
in Chapter 18 – Water Environment and Flood Risk (Volume II).

1.2. LIMITATIONS
1.2.1. This FCA focuses solely on the permanent works proposed as part of the DCO

Proposed Development in Wales, as named above. Flood risk for the temporary
works and during the Construction Stage of the DCO Proposed Development is



HyNet CO2 PIPELINE Page 2 of 59
ENVIRONMENTAL STATEMENT (VOLUME III)

not included in this report as they are documented within the Outline
Construction Environmental Management Plan (OCEMP) (Document
reference: D.6.5.4) and Chapter 18 – Water Environment and Flood Risk
(Volume II) of the Environmental Statement (ES).
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1.2.2. The surface water management and drainage proposals for the DCO Proposed
Development are outside of the scope of this FCA report and are addressed
and included in the Outline Surface Water Drainage Strategy (Document
reference: D.6.5.13).

1.2.3. The Outline Surface Water Drainage Strategy (Document reference:
D.6.5.13) needs to be referred to in conjunction with this FCA report. This is in
order to understand the surface water management proposals which have been
prepared to prevent impact of surface water flood risk to the DCO Proposed
Development and elsewhere.

1.2.4. At the time of writing, the GI had limited spatial coverage of groundwater
monitoring points. Therefore, information on groundwater levels is limited in
sections across the DCO Proposed Development.

1.2.5. This FCA has been prepared using readily available information including
strategic studies (e.g. SFRAs), through consultation with key stakeholders. No
hydraulic modelling has been undertaken to inform this assessment.

1.3. OBJECTIVE OF THE STUDY AND METHODOLOGY
1.3.1. This FCA investigates the potential sources of flooding in the area and the

potential impact of flood risk on the DCO Proposed Development together with
any potential effects on flood risk caused by the DCO Proposed Development
elsewhere. It also identifies any necessary mitigation measures to manage such
risk in line with policy and best practice.

1.3.2. As part of the preparation of this FCA, the following have been undertaken:

 Engagement with Natural Resources Wales (NRW), Flintshire County
Council (FCC) and Dwr Cymru Welsh Water (DCWW) to obtain information
relating to local flood risk issues for the DCO Proposed Development.

 Review of the water related information contained in the utility search report
undertaken by a third party on behalf of the Client in 2021 (Ref. 21).

 Identification of all potential sources of flooding within the Newbuild
Infrastructure Boundary (i.e. fluvial, surface water, tidal, highways,
groundwater, reservoir, sewers, and canal) using publicly available
information, including a review of the Flintshire County Council Strategic
Flood Consequence Assessment, 2018 (Ref. 3).

 Consideration of the flood consequence implications, taking into account the
allowance for climate change over the lifetime of the DCO Proposed
Development and the identification of the areas requiring flood risk
mitigation measures, where applicable.

1.3.3. This FCA has been prepared in accordance with the relevant national, regional,
and local requirements and guidance of the following publications and
organisations:
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 Technical Advice Note (TAN) 15: Development and Flood Risk dated
October 2004, issued by the Welsh Government (Ref. 1); and

 Planning Policy Wales (Edition 9, November 2016) issued by the Welsh
Government (Ref. 14).

1.3.4. This FCA has been undertaken is based on datasets licensed from Natural
Resource Wales (NRW).

1.3.5. To complete this FCA, the following consultees have been engaged:

 Natural Resources Wales (NRW);
 Flintshire County Council (FCC) as Lead Local Flood Authority (LLFA) and

SuDS Approval Body (SAB); and
 Dwr Cymru Welsh Water (DCW) as Statutory Water Authority in Wales.

1.4. PLANNING POLICY WALES VULNERABILITY AND TECHNICAL
ADVICE NOTE 15

1.4.1. The general approach of the Planning Policy Wales (PPW), supported by the
Technical Advice Note 15 (TAN15, 2004) (Ref. 1) is to follow a precautionary
framework approach when determining the suitability of land for development in
flood risk areas, with the intention of steering development away from areas of
high risk of flooding to the lowest flood risk areas.

1.4.2. When development has to be considered in high-risk areas (Zone C) only those
developments which can be justified on the basis of the tests outlined in Section
6 and Section 7 of the TAN15 guidance are to be located within such areas.

1.4.3. Table 2 of TAN15 guidance confirms the ‘Flood Risk Vulnerability Classification’
of a Site, depending on the proposed usage. This classification is subsequently
applied to the Development Advice Map (DAM) containing three zones (A, B
and C with subdivision into C1 and C2) to determine whether:

 The DCO Proposed Development is suitable for the zone in which it is
located; and

 The appropriate planning tests that need to be demonstrated in relation to
the DCO Proposed Development.
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1.4.4. TAN15 framework defines the flood risk zones according to their use, this is
discussed in more detail within Section 7.

1.4.5. Some flooding consequences may not be acceptable for certain types of
developments. The precautionary framework within TAN15 identifies the
vulnerability of different development types according to the proposed Site use.
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2. BASELINE DESCRIPTION

2.1.1. This FCA assesses the Newbuild Carbon Dioxide Pipeline (split into three pipe
reaches named as Pipe Reach 4b, Pipe Reach 5 and Pipe Reach 6), two AGIs
and four BVSs which form the DCO Proposed Development located in Wales.
Each of the AGIs and BVSs are assessed individually. Additional information on
the layout of the Above Ground Structures can be found in Annex A.

2.1.2. A summary of the specifics of the AGIs and BVSs is provided below, as those
are the parts of the scheme which are more relevant for a flood risk
assessment. However, a more detailed description of the DCO Proposed
Development can be found in Chapter 3 – Description of the DCO Proposed
Development (Volume II):

 Above Ground Installations: Securely fenced compounds which provide
the transition between the Carbon Dioxide Pipeline system and the
industrial emitters. The AGIs will house facilities for inspecting the Carbon
Dioxide Pipeline (called Pipeline Inspection Gauges), electrical and
instrumentation kiosks, lighting, parking provisions, and other associated
infrastructure. The compounds will also include security lighting.

 Block Valve Stations: Block valves are used to isolate sections of the
Carbon Dioxide Pipeline for maintenance purposes or in case of
emergency. The block valves will be installed below ground level, with only
limited above ground visible elements, including secure chamber access
covers and a containerised electrical and instrumentation kiosk. The block
valves will be housed within Block Valve Station compounds, which will also
include security lighting.

2.1.3. In addition, and as mentioned in the introduction, some additional assets are
present along the pipeline and include:

 Cathodic Protection (CP)
 CP Test Posts
 Marker Posts
 Fibre Optic Cable and connection (FOC)
 Electricity Connections

2.1.4. Additional detail of the items above is found in Chapter 3 – Description of the
DCO Proposed Development (Volume II). .

2.2. LOCATION OF THE DCO PROPOSED DEVELOPMENT
2.2.1. A description of the site location and surrounding areas for the DCO Proposed

Development is provided in Sections 3.3 to 3.5 of Chapter 3 – Description of
the DCO Proposed Development (Volume II). A general description of the
Newbuild Carbon Dioxide Pipeline location is included below. The location of
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the DCO Proposed Development can be seen in Figures 3-1 and 3-2 (Volume
IV) of the ES.

NEWBUILD CARBON DIOXIDE PIPELINE

2.2.2. For the purpose of this FCA, we have subdivided the Newbuild Carbon Dioxide
Pipeline in Pipe Reach 4b, Pipe Reach 5, and Pipe Reach 6. Please note that
this subdivision is different from the sections proposed in Chapter 18 and it has
been done to assess individually the AGIs/BVSs and consequently analysing
the proposed DCO Carbon Dioxide Pipeline connecting these infrastructures.
These pipe reaches are located between the proposed AGIs/BVSs respectively,
commencing at the England/Wales border and ending at the Babell BVS, as
can be seen in the Site location plans in Figure 18.5.1 – Pipe Reaches Wales
(Sheet 1) (Annex A).

Pipe Reach 4b

2.2.3. The proposed alignment of Pipe Reach 4b is located from the England/Wales
border at National Grid Reference SJ 363 689 (E: 336312, N: 368946) to the
Aston Hill BVS at National Grid Reference SJ 31137 66907 (E: 331137, N:
366907). The approximate pipe length is 7.8km and it crosses numerous
agricultural fields, roads and watercourses.

Pipe Reach 5

2.2.4. The proposed alignment of Pipe Reach 5 is located from the Aston Hill BVS at
National Grid Reference SJ 31137 66907 (E: 331137, N: 366907) to the
Northop Hall AGI at National Grid Reference SJ 259 677 (E: 325981, N:
367799). The approximate pipe length is 6.1km and it crosses numerous
agricultural fields, roads and watercourses.
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Pipe Reach 6

2.2.5. The proposed alignment of Pipe Reach 6 is located from the Northop Hall AGI
at National Grid Reference SJ 259 677 (E: 325981, N: 367799) to the Flint AGI
at National Grid Reference SJ 25129 70800 (E: 325129, N: 370800). The
approximate pipe length is 3.3km and it crosses numerous agricultural fields,
roads, and watercourses.

2.2.6. For the proposed AGIs and BVS details please refer to Chapter 3 –
Description of the DCO Proposed Development (Volume II)

2.3. SITE TOPOGRAPHY
2.3.1. A general description of the local topography at the Newbuild Carbon Dioxide

Pipeline, BVSs and AGIs is provided below.

NEWBUILD CARBON DIOXIDE PIPELINE

Pipe Reach 4b

2.3.2. The existing elevation of the ground level along Pipe Reach 4b ranges from
approximately 5mAOD at the England/Wales border at SJ 363 689 to around
36.6mAOD at the proposed Aston Hill BVS Site. A long section of Pipe Reach
4b is shown in Insert 1 below.

2.3.3. The general topography of the ground along Pipe Reach 4b is low lying ground
surrounding the tidal floodplain of the River Dee. The ground elevation
increases significantly at the proposed Aston Hill BVS.

Pipe Reach 5

2.3.4. The existing elevation of Pipe Reach 5 ranges from approximately 36mAOD at
the proposed Aston Hill BVS Site to around 111.7mAOD at the proposed
Northop Hall AGI Site. A long section of Pipe Reach 5 is shown in Insert 2
below.
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2.3.5. Due to an area of missing LiDAR data in the immediate west of the proposed
Aston Hill BVS, the long section above has been taken at National Grid
Reference SJ 29555 67359 (E: 329555, N: 367359) approximately 1km from
Aston Hill BVS. The general topography of Pipe Reach 5 is high variable
ground.

2.3.6. A review of LiDAR (2023) indicates that, along Alltami Brook, the highest
elevation is 165m AOD in the upper reaches of the catchment of Alltami Brook
on the Mold Bypass (A55). The lowest elevation is 79m AOD and is located at
its confluence with Wepre Brook further downstream.

2.3.7. Local surveys and channel cross sections of Alltami Brook at the indicative
embedded pipe bridge location shows the northern and southern banks lie at
around 80mAOD and 85mAOD AOD respectively, whilst the bed level sits at
around 73.51m AOD.

2.3.5.2.3.8. The water level was noted to be 73.70mAOD at the indicative embedded pipe
bridge location within the above survey and at this stage, this observed water
level is assumed to be the dry weather flow level in the channel at this location.
This water level is controlled by the culverted section of Alltami Brook located
approximately 30m upstream of the indicative embedded pipe bridge beneath
the A55.

Insert 2 - Pipe Reach 5 Long Section
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Pipe Reach 6

2.3.6.2.3.9. The existing elevation of the ground along Pipe Reach 6 ranges from
approximately 111.73mAOD at the proposed Northop Hall AGI Site to around
51.9mAOD at the proposed Flint AGI Site. A long section of Pipe Reach 6 is
shown in Insert 3 below.

2.3.7. The general topography of the pipe along Pipe Reach 6 is high variable ground
which decreases towards the proposed Flint AGI.
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NORTHOP HALL AGI

2.3.8.2.3.11. The The existing elevation of the proposed Northop Hall AGI site ranges from
approximately 112m Above Ordnance Datum (AOD) in the northeast to around
109m AOD in the southwest. The nearest road to the site remains the B5125
Village Road. The existing farm gate and access track from the B5125 to the
site rises towards the northeast from an elevation of 111.9m AOD at the site
boundary to approximately 112.2mAOD where the track meets the
B5125existing elevation of the proposed Northop Hall AGI Site ranges from
approximately 119mAOD in the northeast to around 113mAOD in the
southwest. The nearest access road to the Site is the B5125 Village Road and
the levels range from approximately 119.1mAOD to 118.4mAOD. The existing
farm track leading to the Site rises towards the northeast from an elevation of
118.2mAOD to approximately 119.1mAOD where it joins the B5125 Village
Road.

FLINT AGI

2.3.9.2.3.12. The existing elevation of the proposed Flint AGI Site ranges from approximately
53.4mAOD in the northeast to around 58.4mAOD in the southwest. The nearest
access road to the Site is called Allt Goch Lane and the levels range
approximately from 58.6mAOD to 56.9mAOD.

ASTON HILL BVS

2.3.10.2.3.13. The existing elevation of the proposed Aston Hill BVS Site ranges from
approximately 35.4mAOD in the northwest to around 37.1mAOD in the
southeast. The nearest access road to the Site is Upper Aston Hill Lane and the
levels range approximately from 41.8mAOD to 42.8mAOD.

CORNIST LANE BVS

2.3.11.2.3.14. The The existing elevation of the proposed Cornist Lane BVS site rises from
east to west, from an elevation of approximately 147m AOD to approximately
149m AOD. The location of the proposed access track leading to the site slopes
towards the northwest from an elevation of approximately 148m AOD at the
edge of the site to approximately 136m AOD where it joins Cornist Laneexisting
topography at the Cornist Lane BVS Site falls from east to west, from an
elevation of approximately 143.5m AOD to approximately 137.5m AOD. The
existing farm track leading to the Site slopes towards the northwest from an
elevation of approximately 137m AOD to approximately 130m AOD where it
joins Cornist Lane.

PENTRE HALKYN BVS

2.3.12.2.3.15. The existing topography of the Pentre Halkyn BVS Site ranges approximately
between 213.5m AOD and 212m AOD. The existing access farm track sits
slightly lower at approximately 210m AOD and merges with the existing B5121
road at an elevation of approximately 206m AOD.
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BABELL BVS

2.3.13. The existing elevation of the Babell BVS Site ranges from approximately 174m
AOD in the northeast to around 172m AOD in the southwest. The existing
access road to the Site ranges approximately from 175.5m AOD to 173.75m
AOD in elevation. The existing farm track crossing the Site has an elevation of
approximately 174m AOD.
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2.4. GEOLOGY AND HYDROGEOLOGY
2.4.1. A general description of the Site geology and hydrogeology is included below

for the Newbuild Carbon Dioxide Pipeline, BVSs and Above AGIs.

2.4.2. No continuous groundwater monitoring (long-term or otherwise) has to date
been undertaken at the proposed locations of any of the BVSs or AGIs. Instead,
to inform groundwater levels and likely groundwater interaction/groundwater
flood risk at these locations, all relevant information from the GI (such as water
strikes recorded in trial pits and boreholes) as well as publicly available
information (e.g. BGS GeoIndex) has been utilised wherever possible. Site-
specific groundwater monitoring may be undertaken in subsequent phases of GI
at certain locations where significant uncertainty regarding shallow
groundwater/increased groundwater flood risk remains.

NEWBUILD CARBON DIOXIDE PIPELINE

2.4.3. Further information on the underlying geology including full geological
descriptions and recorded depths and the general hydrogeology along the
Newbuild Carbon Dioxide Pipeline can be found in Chapter 18 – Water
Resources and Flood Risk (Volume II).

Pipe Reach 4b

2.4.4. The superficial geology beneath Pipe Reach 4b consisting of the following (from
east to West):

 Tidal flat deposits – clay, silt and sand;
 Glacial Devensian till – Diamicton; and
 Glaciofluvial deposits – sand and gravel.

2.4.5. A Ground Investigation (GI) was undertaken (Appendix 11-x (Volume III).)
across the Newbuild Infrastructure Boundary from November 2021 through to
March 2022. The GI involved trial pits, boreholes, CPT tests and groundwater
monitoring between the Ince AGI and Flint AGI, while at the Cornist Lane BVS,
Pentre Halkyn BVS and Babell BVS only trial pits were completed. Borehole
logs from the GI indicate that the glacial Devensian till and tidal flat deposits to
the east of the River Dee are proven to 15 – 20 mbgl. From the western side of
the River Dee to Sandycroft, the GI has recorded the tidal flat deposits to a
depth of 12 - 18 mbgl, underlain by glacial till. The glacial till deposits west of
Chester Road have been proven to a depth of 10 mbgl. At the Aston Hill BVS
superficial deposits are thinner, with the glacial till and glaciofluvial deposits 5 –
10 m thick. The tidal flat deposits and glacial Devensian till are categorised by
the BGS GeoIndex (Ref. 20) as Secondary (undifferentiated) aquifers. While the
glaciofluvial deposits have been categorised as a Secondary A aquifer.
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2.4.6. The existing bedrock geology beneath Pipe Reach 4b consists of the following
(from east to west):

 Kinnerton Sandstone Formation – aeolian sandstone;
 Etruria Formation – mudstone, sandstone and conglomerate;
 Pennine Coal Measures Group – mudstone, siltstone and sandstone; and
 Millstone Grit Group– sandstone and argillaceous rocks.

2.4.7. The GI did not encounter bedrock from the Welsh-English border to Sandycroft,
with the superficial deposits proven to a depth of 18 mbgl. However, BGS
historic borehole SJ36NW8 has recorded the coal measures at 50 mbgl in
Sandycroft. Towards Aston Hill BVS the GI has recorded the Pennine Coal
Measures Group at a depth of 5 – 10 mbgl. The Kinnerton Sandstone is
categorised by the BGS GeoIndex (Ref. 20) as a Principal aquifer as part of the
wider Sherwood Sandstone Group aquifer. The Etruria Formation, Pennine
Coal Measures Group and Millstone Grit Group have been categorised as
Secondary A aquifers (Ref. 20).

2.4.8. Groundwater levels have been recorded in a monitoring borehole (LB_21_44)
on the north-eastern bank of the River Dee between 2.2 – 3.6 mbgl between
November 2021 and January 2022. At Chester Road East, north of Sandycroft
groundwater levels were recorded at a groundwater monitoring borehole
(LB_21_55) between 0.16 and 1.33 mbgl 1.1 from November 2021 to February
2022. A groundwater monitoring borehole 0.45 km northeast of Aston Hill BVS
has recorded groundwater levels between 1.5 – 2.3 mbgl during December
2021.

2.4.9. Further information on the underlying geology and hydrogeology of the pipeline
can be found in Chapter 18 – Water Environment and Flood Risk
(Volume II).

Pipe Reach 5

2.4.10. The existing superficial geology beneath Pipe Reach 5 consists of the following
(from east to west):

 Glacial Devensian till – Diamicton;
 Glaciofluvial deposits – sand and gravel; and
 Head deposits.

2.4.11. At Aston Hill BVS the GI has recorded the superficial deposits between 5 - 10
mbgl with small pockets of glacial till that reach a depth of 20 mbgl. West of
Aston Hill the remainder of Pipe Reach 5 is underlain by glacial till which has
been recorded by the GI to a depth of 5 – 10 mbgl before it meets bedrock. The
head deposits have been categorised by the BGS GeoIndex (Ref. 20) as a
Secondary A aquifer.
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2.4.12. The existing bedrock geology beneath Pipe Reach 5 consists of the following
(from east to west):

 Pennine Coal Measures Group – mudstone, siltstone and sandstone;
 Millstone Grit Group– sandstone and argillaceous rocks; and
 Bowland Shale Formation – mudstone.

2.4.13. The GI has indicated that bedrock is between 5-10 mbgl between Aston Hill
BVS and Northop Hall AGI with smaller pockets where bedrock is deeper due to
thicker superficial cover (15 m). The Bowland Shale Formation has been
categorised by the BGS GeoIndex (Ref. 20) as a Secondary (undifferentiated)
aquifer.

2.4.14. GI groundwater level monitoring locations are sparsely spaced across Pipe
Reach 5 and 6. However, BGS records generally indicate that there is a lack of
groundwater within the glacial till (Ref. 20). Where groundwater is present,
levels are deeper (6 mbgl south of Northop Hall) compared to those recorded
around the River Dee estuary.

2.4.15. Further information on the underlying geology and hydrogeology of the pipeline
can be found in Chapter 18 – Water Environment and Flood Risk
(Volume II).

Pipe Reach 6

2.4.16. The existing bedrock geology beneath Pipe Reach 6 (east to west) consists of
the following:

 Hollin Rock – Sandstone;
 Pennine Middle Coal Measures Formation – Mudstone, Siltstone and

Sandstone;
 Pennine Lower Coal Measures Formation – Mudstone, Siltstone and

Sandstone; and
 Gwespyr Sandstone – Sandstone and Argillaceous Rocks.

2.4.17. The existing superficial geology beneath Pipe Reach 6 consists of the following
(from east to west):

 Glacial Devensian till – Diamicton.
2.4.18. The GI has proven the glacial deposits across Pipe Reach 6 to a depth of

14 mbgl.

2.4.19. The existing bedrock geology beneath Pipe Reach 6 consists of the following
(from east to west):

 Pennine Coal Measures Group – mudstone, siltstone and sandstone; and
 Millstone Grit Group – sandstone and argillaceous rocks.
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2.4.20. The bedrock formations where not proven by the GI in Pipe Reach 6, with the
superficial deposits proven to over 14 mbgl. However, BGS historic borehole
SJ26NE1635 has recorded the coal measures at 50 mbgl to the north of
Northop Brook (Ref. 20).

2.4.21. Further information on the underlying geology and hydrogeology of the pipeline
can be found in Chapter 18 – Water Environment and Flood Risk
(Volume II).

NORTHOP HALL AGI

2.4.22. The superficial deposits beneath the Northop Hall AGI site consists of glacial
Devensian till. The GI has described the glacial till as sandy/gravelly clay and
has recorded the deposit to approximately 1 – 3 mbgl before meeting bedrock.

2.4.23. The bedrock geology beneath the Northop Hall AGI site consists of sandstone
beds of the Pennine Coal Measures Group. The GI has recorded the bedrock
below the superficial deposits at the Northop Hall AGI site at approximately 1 –
3 mbgl, proven to a depth of 8 mbgl.

2.4.24. The NRW geological data mapping (Ref. 17) indicates that the Site does not lie
within a groundwater protection zone. In addition, the map indicates that the
Site lies within an area with medium to low groundwater vulnerability.

2.4.25. Groundwater was not encountered by the GI at the Northop Hall AGI site
(Appendix 11-x – Ground Investigation, Volume III).. The BGS historic
borehole SJ26NE27 (REF) approximately 400 m southeast of the Northop Hall
AGI has recorded a groundwater level of 6 mbgl.

FLINT AGI

2.4.26. The superficial deposits beneath the Flint AGI site consists of glacial Devensian
till. The GI has described the glacial till as sandy/gravelly clay and has proven
the superficial deposit to a depth of 14 mbgl without meeting bedrock.

2.4.27. The bedrock geology beneath the Flint AGI site consists of Pennine Coal
Measures Group. The GI did not encounter bedrock at the Flint AGI, with the
superficial deposits proven to 14 mbgl. 1.3 km southeast of the Flint AGI site,
BGS historic borehole SJ26NE1635 (Ref. 20) has recorded the coal measures
at 50 mbgl.

2.4.28. The Natural Resources Wales (NRW) geological data mapping indicates that
the Site does not lie within a groundwater source protection zone. In addition,
the map indicates that the Site is within an area of high risk of groundwater
vulnerability.

2.4.29. Groundwater was not encountered by the GI at the Flint AGI.
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ASTON HILL BVS

2.4.30. The superficial deposits below the Aston Hill BVS consist of glaciofluvial
deposits and glacial Devensian till. The GI has recorded the superficial deposits
to a depth of 7.5 mbgl at the Aston Hill BVS before they meet bedrock.

2.4.31. The bedrock geology beneath the Aston Hill BVS site consists of Pennine Coal
Measures Group. The Pennine Coal Measures Group has been recorded by the
GI at the Aston Hill BVS from 7.5 mbgl, proven to 10.5 mbgl.

2.4.32. The NRW geological data mapping indicates that the Site does not lie within a
groundwater source protection zone. Furthermore, the map indicates that the
Site lies within an area with medium to low groundwater vulnerability.

2.4.33. Water seepage was observed by the GI at the base of the inspection pit of
LB_21_95_BH however no groundwater level was recorded. Approximately 450
m northeast of the Aston Hill BVS a groundwater monitoring borehole (Location
ID: LB_21_109_BH) recorded groundwater levels between 1.5 mbgl and 2.3
mbgl during December 2021.

CORNIST LANE BVS

2.4.34. The BGS GeoIndex (REF 20) indicates that superficial deposits are not present
beneath the Cornist Lane BVS site, however the GI has identified sand and clay
deposits, proven to a depth of 2.7 mbgl.

2.4.35. The bedrock geology beneath the Cornist Lane BVS site consist of the Bowland
Shale Formation, described by the BGS GeoIndex (REF) as a mainly dark grey
fissile and blocky mudstone, weakly calcareous, with subordinate sequences of
interbedded limestone and sandstone, fossiliferous in more-or-less discrete
bands. The GI trial pits at the Cornist Lane BVS did not encounter bedrock.

2.4.36. The Site is not located within a groundwater source protection zone and no
groundwater was encountered in any of the trial pits at the Cornist Lane BVS.

PENTRE HALKYN BVS

2.4.37. The superficial deposits beneath the Pentre Halkyn BVS site consist of the
glacial Devensian till and glaciofluvial deposits. The GI has identified layers of
sand, gravel, silt and clay within the trial pits at the Pentre Halkyn BVS, proven
to a depth of 2.1 mbgl.

2.4.38. The bedrock geology beneath the Pentre Halkyn BVS site consists of the Clwyd
Limestone Group. The BGS GeoIndex (Ref. 20) has described the Clwyd
Limestone Group as a diverse range of limestone facies with subordinate
sandstone and mudstone units and exhibit local dolomitization. The GI trial pits
at the Pentre Halkyn BVS did not encounter bedrock.

2.4.39. The Site is not located within a groundwater source protection zone and no
groundwater was encountered in any of the trial pits at the Pentre Halkyn BVS.
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BABELL BVS

2.4.40. The superficial deposits beneath the Babell BVS site consists of glacial
Devensian till, glaciofluvial deposits and head deposits. Head deposits have
been described by the BGS GeoIndex (Ref. 20) as poorly sorted and poorly
stratified, angular rock debris and/or clayey hillwash and soil creep, mantling a
hillslope and deposited by solifluction and gelifluction processes. The GI has
recorded sand and clay deposits within the trial pits at the Babell BVS, proven
to a depth of 2.3 mbgl.

2.4.41. The bedrock geology beneath the Babell BVS site consist of the Clwyd
Limestone Group. The GI trial pits at the Pentre Halkyn BVS did not encounter
bedrock. BGS borehole SJ17SE124 (Ref. 20), 0.5 km to the south-east of the
Babell BVS encountered limestone at 3.5 mbgl.

2.4.42. A review of the Flintshire County Council Strategic Flood Consequence
Assessment (2018) (Ref. 1) indicates that the Site is not within a groundwater
source protection zone. In addition, the Natural Resources Wales Geological
Data Mapping (Ref. 17) indicates that the Site has ‘Medium to High’
groundwater vulnerability.

2.4.43. Groundwater seepage was observed at the base of the inspection pit of
LB_21_309_BH however no groundwater level was recorded. BGS borehole
SJ17SE124 (Ref. 20) has recorded a groundwater level at 62 mbgl .

2.4.44. For further detail on the underlying geology and hydrogeology of the AGIs and
BVSs refer to Chapter 18 – Water Environment and Flood Risk (Volume II).

2.5. EXISTING WATERBODIES
2.5.1. This section provides a summary of all the watercourses that the Newbuild

Carbon Dioxide Pipeline is crossing. In addition, this section reports on all
known watercourses within 500m of the AGI and BVS Sites.

2.5.2. The DCO Proposed Development has a total of 18 watercourse crossings
consisting of 6 ordinary watercourses and 12 main rivers in Wales. These are
presented in Table 1 below and Figure 18.5.1 – Watercourse Crossings
(Sheet 1).
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Table 1 - Watercourse Crossings

Watercourse Designation Proposed Crossing Type

Sealand Main Drain Main OC

River Dee Main TC

Railway Ditch 2 Ordinary TC

Railway Ditch 3 Ordinary TC

Broughton Brook Main  TC

Sandycroft Drain 1 Main  TC

Sandycroft Drain 2 Main OC

Sandycroft Tributary Ordinary OC

Mancot Brook 1 Ordinary OC

Mancot Brook 2 Ordinary OC

Mancot Brook 3 Ordinary OC

Chester Road Brook Main TC

Willow Park Brook Ordinary OC

New Inn Brook Ordinary OC

Alltami Brook Ordinary OC or Embedded Pipe Bridge
optionOC

Wepre Brook Ordinary OC

Northop Hall Brook Ordinary TC

Northop Hall Brook Tributary Ordinary OC

OC – Open Cut Crossing
TC – Trenchless Crossing

NORTHOP HALL AGI

2.5.3. A A review of OS Mapping (2022) (Ref. 18) has been undertaken to identify
open waterbodies within 500m of the Site. The closest open waterbody to the
proposed Northop Hall AGI Site is an unnamed pond located approximately
55m south-west of the Site. The tributary of the Wepre Brook is located
approximately 330m to the south of the Site. The watercourse is culverted
beneath the A55 dual carriageway and flows east towards Northop Hall where it
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joins Altami Brookreview of OS Mapping (2022) (Ref. 18) has been undertaken
to identify watercourses within 500m of the Site. The closest watercourse to the
proposed Northop Hall AGI Site is Wepre Brook located approximately 350m to
the southeast of the Site. The watercourse is culverted beneath the A55 dual
carriageway and flows east towards Northop Hallwhere it joins Altami Brook. In
addition, there is an unnamed pond located approximately 100m west of the
Site.

FLINT AGI

2.5.4. A review of OS Mapping (2022) (Ref. 18) has been undertaken to identify
watercourses within 500m of the Site. The closest open watercourse to the Flint
AGI is Little Lead Brook located approximately 50m northeast of the Site
boundary. The watercourse flows north towards Flint where it is culverted
beneath the A548 Chester Road before joining Pentre Brook in the Dee
Estuary.

ASTON HILL BVS

2.5.5. A review of OS Mapping (2022) (Ref. 18) has been undertaken to identify
watercourses within 500m of the Site. The closest watercourse to the proposed
Aston Hill BVS Site is Aston Hill Brook Trib located approximately 340m to the
west of the Site adjacent to Aston Hill. The watercourse flows northeast through
Queensferry where it is culverted beneath the A494 before joining the River
Dee.

CORNIST LANE BVS

2.5.6. The The Afon Nant-y-Fflint is located approximately 170m to the west of the
Cornist Lane BVS at its closest point. This is shown in Figure 18.5.22 – Cornist
Lane Development Advice Map (Sheet 5) (Annex G). The catchment of Afon
Nant-y-Fflint extends approximately 2km northwest and is predominantly
ruralAfon Nant-y-Fflint is located approximately to the 100m west of the Cornist
Lane BVS at its closest point. This is shown in Figure 18.5.22 – Cornist Lane
Development Advice Map (Sheet 5) (Annex G) of the ES. The catchment of
Afon Nant-y-Fflint extends approximately 2km northwest and is predominantly
rural.

PENTRE HALKYN BVS

2.5.7. The closest watercourse to the Pentre Halkyn BVS, the Afon Pant-Gwyn, is
located approximately 1.4km west of the Newbuild Infrastructure Boundary. This
is shown in Figure 18.5.23 – Pentre Halkyn Development Advice Map (Sheet
6) (Annex G).

BABELL BVS

2.5.8. The closest open watercourse, to the Babell BVS is the Afon Wys. This is
located approximately 400m southwest of the Newbuild Infrastructure
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Boundary. This is shown in Figure 18.5.24 – Babell Development Advice Map
(Sheet 7) (Annex G) of the ES.

2.6. EXISTING SEWER AND DRAINAGE INFRASTRUCTURE
NEWBUILD CARBON DIOXIDE PIPELINE

2.6.1. DCWW has been contacted requesting their asset information, and they
provided an indicative location of assets near the Newbuild Carbon Dioxide
Pipeline. In addition, a utilities search carried out in 2021 (Ref. 21) indicates that
there are various DCWW assets located within the Newbuild Infrastructure
Boundary. This asset information will be taken into consideration for the
Detailed Design of the Newbuild Carbon Dioxide Pipeline.

NORTHOP HALL AGI

2.6.2. Given that the current Site use at the proposed Northop Hall AGI Site is
greenfield (agricultural), it is assumed that the Site is not served by any sewer
infrastructure.

2.6.3. DCWW asset information has been obtained and there are no known DCWW
assets that have been identified to be within the Site.

FLINT AGI

2.6.4. Given that the current use of the proposed Flint AGI Site is greenfield
(agricultural), it is assumed that the Site is not served by any sewer
infrastructure.

2.6.5. DCWW asset information has been obtained and there are no known DCWW
assets that have been identified to be within the Site.

ASTON HILL BVS

2.6.6. Given that the current Site use at the proposed Aston Hill BVS Site is greenfield
(agricultural), it is assumed that the Site is not served by any sewer
infrastructure.

2.6.7. DCWW assets information has been obtained and there are no DCWW assets
that have been identified to be within the Site.

2.6.8. DCWW have indicated that Blackburn Avenue (approximately 150m east of the
Site) has a sewer system that is over capacity and therefore could be a cause
for concern. However, a review of the location of the DCWW asset indicates
that it does not fall within the Newbuild Infrastructure Boundary and Newbuild
Carbon Dioxide Pipeline (indicative location). In addition, Blackburn Avenue is
located 5m AOD below the Site and any risk of sewer flooding from this area
onto the Newbuild Infrastructure Boundary is therefore considered to be
negligible.
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CORNIST LANE BVS

2.6.9. Given the current Site use at the Cornist Lane BVS Site is greenfield –
agricultural, it is unlikely that the Site benefits from any sewer infrastructure.

PENTRE HALKYN BVS

2.6.10. Given the current use of the Pentre Halkyn BVS Site is greenfield – agricultural,
it is unlikely that the Site benefits from any sewer infrastructure. The Site is
crossed by a 63mm watermain, which is a DCWW asset. As DCWW only
provided point location data for the watermain, its alignment is unknown.

BABELL BVS

2.6.11. Given the current use of the proposed Babell BVS Site is greenfield
(agricultural) it is unlikely that the Site benefits from any sewer infrastructure.

2.7. EXISTING FLOOD DEFENCES
2.7.1. The Newbuild Carbon Dioxide Pipeline will be crossing the River Dee which is a

defended tidally influenced river. The River Dee flood defence consists of flood
embankments.

2.7.2. There are no known flood defences serving the four BVSs and the two AGIs.
This is expected given their distance from any major waterbodies and location
away from any known fluvial/tidal/coastal floodplains.

2.7.3. A description of the DCO Proposed Development including the Newbuild
Carbon Dioxide Pipeline, AGIS and BVSs is provided in Chapter 3 –
Description of the DCO Proposed Development (Volume II) of the ES.
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3. STAKEHOLDER ENGAGEMENT

3.1. NATURAL RESOURCES WALES (NRW)
3.1.1. A meeting between NRW and the Applicant on 14 March 2022 did not raise any

significant issues relating to the flood risk associated with the Newbuild Carbon
Dioxide Pipeline, two AGIs and the four BVSs. The following key items were
noted:

 Open cut crossings on all main rivers will require flood risk activity permits
(FRAP);

 The FCA needs to acknowledge the need for generic mitigation measures
for managing flows during the construction stage and further detail will be
required as part of the Outline Construction Environment Management
Plan (OCEMP) (Document reference: D.6.5.4);

 It is acceptable for this FCA to report on the permanent works only, not on
the temporary works (Construction Stage);

 For the purposes of this FCA, it is acceptable to refer to the Outline
Surface Water Drainage Strategy (Document reference: D.6.5.13) that
has been prepared as a separate document to support the DCO Application;
and

 As the Newbuild Carbon Dioxide Pipeline will be crossing the River Dee a
marine license will be required.

3.1.2. A request was made for Site specific information from the NRW Planning
Department and NRW Asset Management Department. Correspondence
received to date from NRW can be seen in Annex B.

3.2. FLINTSHIRE COUNTY COUNCIL (LLFA)
3.2.1. Engagement has been attempted with Flintshire County Council in their role as

LLFA however no info has been provided. A meeting between FCC and the
Applicant was arranged on the 5th August 2022 where the DCO proposed
development was presented to the LLFA

3.3. DWR CYMRU WELSH WATER (DCWW)
3.3.1. During the Statutory Consultation phase, DCWW provided a response on the 26

April 2022.

3.3.2. DCWW have advised the following:

“As no proposals are made to connect to the public sewerage system or
potable water network, Dwr Cymru Welsh Water has no objections in
principle to the development. Should circumstances change, Dwr Cymru
Welsh Water will need to be re-consulted with on this application”.
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3.3.3. DCWW have advised that

“A minimum exclusion zone is required by Dwr Cymru Welsh Water for their
assets impacted by the development. No part of any building will be
permitted within the exclusion zone of Dwr Cymru Welsh Water assets. The
exclusion zone distance is calculated either side from the centre line of the
impacted asset”.

3.3.4. DCWW have further stated the following:

 Any known surface water or foul sewer flooding issues in this area?
“We have traced the pipeline route, and largely it skirts our infrastructures
so there are only a couple of locations we should highlight in terms of sewer
flooding issues. The first is around Chester Road, Pentre and Leaches
Lane, Mancot where we have a number of locations of both internal and
external sewer flood risks due to hydraulic incapacity. The second is
postcode areas CH5 3HJ (Blackbrook Avenue, Hawarden). We have a
number of risks of external flooding in this vicinity”.

 Are there any properties within this area on the DG5 flooding register?
“We do have properties within this area on our Flooding Register,
specifically at Pentre and Hawarden. There are properties on our Register
at Pentre (at varying levels of risk but including some properties at risk of
internal flooding). There are 9 properties on our Register at Blackbrook
Avenue, Hawarden, although these are external flood risks only”.

 Are there any plans for the construction of new foul and/ or surface water
sewers in this area for flood risk management purposes?
“This area is not currently in our investment programme to resolve flood
risk”.

 Is there any ongoing Section 104 adoptions or Section 185 sewer diversions
currently being undertaken in the area?
“There are no live S104/S185 applications along the proposed work extent
route”.

3.3.5. DCWW have stated specific exclusion zones for each noted asset along the
Newbuild Carbon Dioxide Pipeline. In addition, a utilities search carried out in
2021 (Ref. 21) indicates that there are various DCWW assets located within the
Newbuild Infrastructure Boundary. These will be taken into consideration at
detail design to ensure no impacts on third party assets.

3.3.6. Correspondence received to date from DCWW can be seen in Annex B.
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4. CLIMATE CHANGE

4.1.1. Welsh Government guidance “Flood Consequences Assessments: Climate
change allowances” (Ref. 8) issued in 2016 and most recently updated in March
2022 provides up to date information on expected changes in rainfall, river flows
and sea level rise as a consequence of climate change to take into
consideration as part of flood risk assessments.

4.1.2. A key change from the previous guidance is that the climate change allowances
for peak river flows now are shown as variable on a regional basis; allowances
are also now based on percentiles, whereby a percentile is a measure used in
statistics to describe the proportion of possible scenarios that fall below an
allowance level (e.g., a 50% percentile means that the allowance has 50%
chances of not being exceeded). The peak river flow allowances for the River
Dee range between 5% (Lower end estimate - 2050s) and 40% (Upper end
estimate – 2050s).

4.1.3. UKCP18 presents sea level rise allowances as regionalised data, with the
impact of climate change dependent on location. This guidance has also been
updated to indicate projected increases in sea level rise for each local authority
administrative area. These regional allowances replace the single allowance for
Wales previously provided. For Flintshire, mean sea level is expected to rise by
the year 2100 between 0.76m (70th percentile) and 1.03m (95th percentile).
Refer to Chapter 7 – Climate Resilience (Volume II) for further information.

4.1.4. Climate change will increase rainfall intensity in the future which can lead to an
increase in associated flood risk in the absence of appropriate drainage
solutions. Typical rainfall intensity allowances in Wales range between +20%
and +40% and appropriate allowances should be included in the Drainage
Strategy (see the Outline Surface Water Drainage Strategy (Document
reference: D.6.5.13) given the increase in impermeable areas for DCO
Proposed Development.

4.1.5. The potential increase in pluvial flood risk as a consequence of climate change
is recognised by Flintshire County Council. The surface water drainage strategy
has therefore taken into account the effect of climate change as part of the
solutions proposed by considering a suitable climate change allowance .
Outline Surface Water Drainage Strategy (Document reference: D.6.5.13).

4.1.6. The Outline Surface Water Drainage Strategy (Document reference:
D.6.5.13) will be in compliance with the requirements of the SAB, incorporating
the required allowances for climate change for surface water management,
ensuring that there is no increase in flood risk elsewhere throughout the lifetime
of the DCO Proposed Development. The lifetime of the Newbuild Carbon
Dioxide Pipeline is 40 years, and 25 years for both AGIs and BVSs.
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5. DEFINITION OF FLOOD HAZARD

5.1. OVERVIEW
5.1.1. This Section provides an overview of the present-day and future baseline flood

risk at the Site and surrounding areas.

5.1.2. This Section should be read in conjunction with Chapter 18 – Water
Resources and Flood Risk (Volume II), paragraphs 18.5.19 to 18.5.22,
which provide an overview of the flood zone classifications within the Indicative
Newbuild Infrastructure Boundary.

5.1.3. This assessment considers flood risk profile, sources, and mechanisms of
flooding during the current day scenario and taking into account climate change
information where available, in association to construction of the Newbuild
Carbon Dioxide Pipeline, the BVSs and AGIs.

5.1.4. Please note that the following assessment in regards of the proposed Newbuild
Carbon Dioxide Pipeline, it is also valid for the FOC as this will be installed
along the length of the Newbuild Carbon Dioxide Pipeline .

5.1.5. Marker posts and CP posts along the proposed Newbuild Carbon Dioxide
Pipeline are subject to the same flood hazard; however, they are considered to
be negligible from a flood risk prospective as these are simple posts on a
concrete base. Same applies for the CP cabinet at the River Dee.

5.1.6. TAN15 framework (Ref. 1) defines the flood risk zones according to their use
within the precautionary framework, these are as follows:

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

 Zone B – Areas known to have been flooded in the past evidenced by
sedimentary deposits;

 Zone C – Based on Natural Resources Wales extreme flood outline, equal
to or greater than 0.1% (river, tidal or coastal);

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

 Zone C2 – Areas of the floodplain without significant flood defence
infrastructure.

5.2. FLOODING HISTORY
5.2.1. Historic flood records available on NRW’s website (Ref. 7) indicate that they

hold one record of a past flood event along the Newbuild Carbon Dioxide
Pipeline (Pipe Reach 4b). The incident occurred along the B5129 Chester Road
which is located adjacent to Broughton Brook. There is no information when the
event occurred or how severe the flooding event was.
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5.2.2. The historic flood records available on NRW’s website indicate that they do not
hold records of historic flooding at the proposed Aston Hill BVS, Babell BVS,
Pentre Halkyn, Cornist Lane BVS, Northop Hall AGI and Flint AGI Sites.

5.2.3. A review of Flintshire County Council’s Strategic Flood Consequence
Assessment (2018) (Ref. 1) further indicates that the B5129 Chester Road has
had an incidence of historic fluvial flooding. There is currently no information
regarding the timeline of this historic flood.

5.2.4. The Flintshire County Council’s Strategic Flood Consequence Assessment
(2018) (Ref. 1) indicates that there are no records of incidents of historic
flooding within the proposed Aston Hill BVS, Babell BVS, Pentre Halkyn BVS,
Cornist Lane BVS, Northop Hall AGI and Flint AGI Sites.

5.2.5. Engagement with DCWW has indicated that there has been no historical
flooding from sewers within the proposed Aston Hill BVS, Babell BVS, Pentre
Halkyn BVS, Cornist Lane BVS, Northop Hall AGI and Flint AGI Sites. However,
DCWW have stated that parts of the Newbuild Carbon Dioxide Pipeline (Pipe
Reach 4b) are located within areas that have previously been flooded from
sewers and drainage infrastructure.

5.3. FLOODING FROM COASTAL
SOURCES
NEWBUILD CARBON DIOXIDE PIPELINE

5.3.1. The Newbuild Carbon Dioxide Pipeline is sub-divided in Pipe Reaches 4b, 5
and 6 within this report and relates to the Welsh section of the pipeline.

5.3.2. Based on NRW’s Development Advice Maps (Ref. 7), Pipe Reach 4b lies within
Flood Zone A, Flood Zone B and Flood Zone C1. Flood Zone C1 is an area
which benefits from significant flood defences. Pipe Reach 4b is located within
Flood Zone C1 and within an area of “low” risk of coastal flooding (areas of land
with between 0.5% and 0.1% chance of flooding each year from the sea), as
shown on the Flood Risk Assessment Wales Map (Ref. 7).

5.3.3. The “low” likelihood of flooding is due to the area being currently served by flood
defences protecting the surrounding residential area and B5129 Chester Road
against flooding from the River Dee. This is shown in Figure 18.5.2 – DCO
Newbuild Carbon Dioxide Pipeline Flood Defence Map (Annex C).

5.3.4. Therefore, the likelihood of coastal flooding along the route of the Newbuild
Carbon Dioxide Pipeline varies from negligible to low.

NORTHOP HALL AGI

5.3.5. The proposed Northop Hall AGI Site lies within Flood Zone A, an area which is
considered to be at “little or no risk of tidal/coastal flooding”.
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FLINT AGI

5.3.6. The proposed Flint AGI Site lies within Flood Zone A, an area which is
considered to be at “little or no risk of tidal/coastal flooding”.

ASTON HILL BVS

5.3.7. The proposed Aston Hill BVS Site lies within Flood Zone A, an area which is
considered to be at “little or no risk of tidal/coastal flooding”.

CORNIST LANE BVS

5.3.8. The proposed Cornist Lane BVS Site lies within Flood Zone A, an area which is
considered to be at “little or no risk of tidal/coastal flooding”.

PENTRE HALKYN BVS

5.3.9. The proposed Pentre Halkyn BVS Site lies within Flood Zone A, an area which
is considered to be at “little or no risk of tidal/coastal flooding”.

BABELL BVS

5.3.10. The proposed Babell BVS Site lies within Flood Zone A, an area which is
considered to be at “little or no risk of tidal/coastal flooding”.

5.4. FLOODING FROM FLUVIAL SOURCES
NEWBUILD CARBON DIOXIDE PIPELINE

5.4.1. The Newbuild Carbon Dioxide Pipeline crosses 18 open watercourses. A review
of the NRW mapping (Ref. 7) indicates that the following 11 watercourse
crossings are within Flood Zone C1 (an area which benefits from significant
flood defences):

 Sealand Main Drain;
 River Dee;
 Railway Ditch 3;
 Broughton Brook;
 Sandycroft Drain 1 and 2;
 Sandycroft Tributary;
 Mancot Brook 1 and 2;
 Chester Road Brook;
 Alltami Brook;
 Wepre Brook; and
 Northop Hall Brook.

5.4.2. A further review indicates that the other 7 watercourse crossings are within
Flood Zones B and C.



HyNet CO2 PIPELINE Page 29 of 59
ENVIRONMENTAL STATEMENT (VOLUME III)

5.4.3. Therefore, the likelihood of fluvial flooding along the route of the Newbuild
Carbon Dioxide Pipeline varies from negligible to high.

NORTHOP HALL AGI

5.4.4. The NRW’s Development Advice Maps (Ref. 7),  indicate that the proposed
Northop Hall AGI Site lies within Flood Zone A – “Considered to be at little or no
risk of fluvial flooding”. This is shown in Figure 18.5.4 – Northop Hall AGI
Fluvial Flood Map (Sheet 2) (Annex D).

FLINT AGI

5.4.5. The NRW’s Development Advice Maps (Ref. 7),  indicate that the proposed
Flint AGI Site lies within Flood Zone A – “Considered to be at little or no risk of
fluvial flooding”. This is shown in Figure 18.5.5 - Flint AGI Fluvial Flood Map
(Sheet 3) (Annex D).

ASTON HILL BVS

5.4.6. The NRW’s Development Advice Maps (Ref. 7),  indicate that the proposed
Aston Hill BVS Site lies within Flood Zone A – “Considered to be at little or no
risk of fluvial flooding”. This is shown in Figure 18.5.6– Aston Hill BVS Fluvial
Flood Map (Sheet 4) (Annex D).

CORNIST LANE BVS

5.4.7. The NRW’s Development Advice Maps (Ref. 7),  indicate that the proposed
Cornist Lane BVS Site lies within Flood Zone A – “Considered to be at little or
no risk of fluvial flooding”. This is shown in Figure 18.5.7 – Cornist Lane BVS
Fluvial Flood Map (Sheet 5) (Annex D).

PENTRE HALKYN BVS

5.4.8. The NRW’s Development Advice Maps (Ref. 7),  indicate that the proposed
Pentre Halkyn BVS Site lies within Flood Zone A – “Considered to be at little or
no risk of fluvial flooding”. This is shown in Figure 18.5.8– Pentre Halkyn BVS
Fluvial Flood Map (Sheet 6) (Annex D).

BABELL BVS

5.4.9. The NRW’s Development Advice Maps (Ref. 7),  indicate that the proposed
Babell BVS Site lies within Flood Zone A – “Considered to be at little or no risk
of fluvial flooding”. This is shown in Figure 18.5.9– Babell BVS Fluvial Flood
Map (Sheet 7) (Annex D).

ALLTAMI BROOK EMBEDDED PIPE BRIDGE OPTION

5.4.10. At this stage there is no hydraulic modelling information available for the Alltami
Brook. NRW have advised that a minimum freeboard to the soffit of the pipe
bridge of 300mm will need to be allowed for above the 100-year plus climate
change allowance water level in the brook.
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5.4.11. Flows and therefore water levels in Alltami Brook are controlled by the culverted
section of the A55 located just upstream of the proposed pipe bridge. This
culvert is approximately 1800mm in diameter.

5.4.12. At this stage, in the absence of hydraulic modelling and assuming a worst-case
scenario approach, a qualitative review of existing local conditions has been
made for the assessment of fluvial flood risk to the proposed structure.

5.4.13. The soffit of the embedded pipe bridge option will have a minimum 1500mm
clearance from the assumed dry weather flow water level in the brook. This will
provide a conservative allowance to cater for increases in the fluvial flow and
water levels due to the impacts of climate change.

5.4.14. Due to the deep channel at this location, current NRW flood mapping suggests
fluvial flows remain within the channel in the area at the indicative embedded
pipe bridge location during flood conditions. This indicates that there is a very
low risk of the channel overtopping its banks and affecting the proposed
structure during a fluvial flood event.

5.4.15. The embedded pipe bridge abutments will be located above the Alltami Brook
normal flow water levels within the deep channel and further up the bank to
minimise the risk of obstruction from debris. Due to the proposed freeboard,
there is low risk of the proposed structure causing obstructions during a fluvial
flood event.

5.4.16. The above measures and existing flow control measures with the upstream A55
culvert will ensure that there are no restrictions to fluvial flow during normal flow
and flood conditions within Alltami Brook. On the basis of the above the
proposed structure is assessed to be at low risk of flooding in the present day
scenario or when climate change is considered. The embedded pipe bridge is
also unlikely to increase fluvial flood risk elsewhere.

5.4.9.5.4.17. The above qualitative assessment indicated minimal risk of fluvial flooding. A
hydraulic model for this section of the Alltami Brook will be undertaken during
the detailed design stage to confirm the design parameters such as the soffit
level, freeboard levels and also inform the application for a flood risk activity
permit for the embedded pipe bridge crossing option.

5.5. FLOODING FROM PLUVIAL SOURCES
NEWBUILD CARBON DIOXIDE PIPELINE

5.5.1. The NRW mapping indicates that the Newbuild Carbon Dioxide Pipeline lies
within areas that are at risk of Negligible, low, medium and high surface water
flooding.

5.5.2. Current surface water mapping shows that the surface water flooding along the
pipeline is mainly associated with existing open watercourse channels and
overland runoff. This is shown in Figure 18.5.10- – DCO 36 inch Proposed
Pipeline Surface Water Flood Map (Sheet 1) (Annex E).
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NORTHOP HALL AGI

5.5.3. Information reviewed from the NRW Mapping (Ref. 7) shows that the Northop
Hall AGI area has a “Negligible” risk of surface water flooding and there are no
overland flow routes traversing the Site. This is shown in Figure 18.5.11–
Northop Hall AGI Surface Water Flood Map (Sheet 2) (Annex E).

5.5.4. On this basis the likelihood of surface water flooding within the area is
considered to be negligible.

FLINT AGI

5.5.5. Information reviewed from the NRW Flood Mapping (Ref. 7) shows that the Flint
AGI is generally at ‘negligible’ risk of surface water flooding; however, an area
within the Site is classified as having a “low” risk of surface water flooding
which, based on the NRW mapping, is attributed to an overland flow path
traversing the southwestern extent of the Site before discharging into the
ordinary unnamed watercourse 50m to the east of the Site.

5.5.6. A review of local topography based on LiDAR data (Ref. 19) confirms the
location of such potential runoff route; in storm conditions, any excess runoff
would naturally flow towards the unnamed watercourse following the local
topography. This is shown in Figure 18.5.12– Flint AGI Surface Water Flood
Map (Sheet 3) (Annex E).

5.5.7. On this basis the likelihood of surface water flooding within the area is
considered to be mainly negligible and low along the potential flow path.

ASTON HILL BVS

5.5.8. Information reviewed from the NRW website (Ref. 7) shows that the Aston Hill
BVS has a “Negligible” risk of surface water flooding and there are no overland
flow routes traversing the Site. This is shown in Figure 18.5.13– Aston Hill
BVS Surface Water Flood Map (Sheet 4) (Annex E).

CORNIST LANE BVS

5.5.9. The NRW surface water flood risk map (Ref. 7) shows that the Cornist Lane
BVS is at negligible risk of flooding from pluvial sources. Currently, the surface
water mapping shows that there are no off-Site surface water flow routes
traversing the Site. This is shown in Figure 18.5.14– Cornist Lane BVS
Surface Water Flood Map (Sheet 5) (Annex E).

PENTRE HALKYN BVS

5.5.10. The NRW website (Ref. 7) shows that the Pentre Halkyn BVS Site is at
“Negligible” risk of flooding from pluvial sources.

5.5.11. Current NRW surface water mapping shows that there are no off-Site surface
water flow routes traversing the Site. This is shown in Figure 18.5.15– Pentre
Halkyn BVS Surface Water Flood Map (Sheet 6) (Annex E).
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BABELL BVS

5.5.12. Information reviewed from the NRW website (Ref. 5) shows that the Babell BVS
Site has a “Negligible” to “Low” risk of surface water flooding and there are no
overland flow routes traversing the Site.

5.5.13. The NRW surface water flood risk mapping shows that the “Low” surface water
flooding is associated with small puddles forming in existing localised
depressions on the Site. This is shown in Figure 18.5.16- –Babell BVS
Surface Water Flood Map (Sheet 7) (Annex E).

ALLTAMI BROOK EMBEDDED PIPE BRIDGE OPTION

5.5.14. The Alltami Brook embedded pipe bridge option will include an increase in
impermeable areas and therefore an increase in surface water runoff. The
proposed surface water drainage for the embedded pipe bridge will be located
within the bridge structure of the embedded pipe bridge design (i.e. in the base
of the concrete trough) and similar to a French drain/perforated pipe. The
proposed system will discharge surface water at a restricted rate from the ends
of the bridge into the Alltami Brook.

5.5.13.5.5.15. This proposed method for surface water drainage will attenuate any increase in
surface water runoff from the increase in impermeable areas and on this basis
the embedded pipe bridge is unlikely to increase pluvial (surface water) flood
risk to the proposed structure and elsewhere.

5.6. FLOODING FROM GROUNDWATER SOURCES
5.6.1. Groundwater flooding is caused by high/emerging groundwater levels. It occurs

as excess water emerging at the ground surface or within manmade structures
such as basements. Groundwater flooding tends to be more persistent than
surface water flooding, in some cases lasting for weeks or months, and can
result in significant damage to property. The risk of groundwater flooding
depends on the nature of the geological strata underlying the Site, as well as on
local topography.

NEWBUILD CARBON DIOXIDE PIPELINE

5.6.2. The buried depth of the Newbuild Carbon Dioxide Pipeline would be a minimum
of 1.2m to the crown of the pipe in open cut sections and deeper for trenchless
crossings to avoid existing services and physical obstructions. The open cut
trench will be between approximately 2.5m and 6m deep to enable pipeline
installation. A review of the Flintshire County Council’s Strategic Flood
Consequence Assessment (2018) (Ref. 3) shows that the pipeline crosses
areas that are within low, medium, and high risk of groundwater emergence and
flooding.

5.6.3. During a review of groundwater level data from the GI and BGS GeoIndex (Ref.
20) is has been identified that groundwater levels are at their shallowest (0.16 –
1.33 mbgl) between the River Dee and Sandycroft on the Welsh side of the
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DCO Proposed Development. This area is the most at risk from groundwater
flooding. West of Pentre, groundwater levels deepen to 6 – 8 mbgl at Aston Hill
and down to 11 mbgl west of Northop Hall. There are a number of monitoring
locations with telemetry data loggers along the Newbuild Carbon Dioxide
Pipeline route. However, the data is limited for understanding the seasonal
variation in groundwater levels due to the groundwater monitoring regime
commencing less than a year ago at time of writing.

NORTHOP HALL AGI

5.6.4. A review of the 2018 Flintshire Strategic Flood Consequence Assessment (Ref.
3) shows the Northop Hall AGI to be in an area where there is “no risk” of
flooding from groundwater sources.

5.6.5. The GI undertaken at the Northop Hall AGI did not encounter groundwater,
however from the BGS record 400 m southeast groundwater may be between 2
– 8 mbgl.

FLINT AGI

5.6.6. A review of the 2018 Flintshire Strategic Flood Consequence Assessment (Ref.
3) shows the Northop Hall AGI to be in an area where there is “no risk” of
flooding from groundwater sources.an area where there is “no risk” of flooding
from groundwater sources.

5.6.7. The GI undertaken at the Flint AGI did not encounter any groundwater.

ASTON HILL BVS

5.6.8. A review of the 2018 Flintshire Strategic Flood Consequence Assessment (Ref.
3) shows the Aston Hill BVS to be in an area where there is “no risk” of flooding
from groundwater sources.

5.6.9. The GI has not recorded a groundwater level at the Aston Hill BVS, however
from the monitoring borehole 450 m north east groundwater levels may be
between 1 – 4 mbgl.

CORNIST LANE BVS

5.6.10. A review of the 2018 Flintshire Strategic Flood Consequence Assessment (Ref.
3) shows the Cornist Lane BVS to be in an area where there is “No Risk” of
flooding from groundwater sources.

5.6.11. A GI undertaken by WSP at the site identified a mixture of clay with sporadic
elements of sand and gravel. The deepest trial pit (TP305) was dug to a depth
of 2.7m. Groundwater was not encountered in any of the trial pits.

5.6.12. Site specific groundwater levels (seasonal variations) are currently unavailable
at the site.
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PENTRE HALKYN BVS

5.6.13. A review of the 2018 Flintshire Strategic Flood Consequence Assessment (Ref.
3) shows the Pentre Halkyn BVS to be in an area where there is a “Risk of
flooding to subsurface assets but risk to surface assets is unlikely”.

5.6.14. A GI undertaken by WSP at the site, identified a mixture of clay with sporadic
elements of sand and gravel. The deepest trial pit (TP307) was dug to a depth
of 2.1m. Groundwater was not encountered in any of the trials pits.

5.6.15. Site specific groundwater levels (seasonal variations) are currently unavailable
at the site, however groundwater levels are expected to sit below the excavation
depth.

BABELL BVS

5.6.16. A review of the 2018 Flintshire Strategic Flood Consequence Assessment (Ref.
3) shows the Babell BVS to be in an area there is a “Risk of flooding to
subsurface assets but risk to surface assets is unlikely”.

5.6.17. A GI at the site identified a mixture of sandy clay with elements of gravel at the
site, consistent with glacial till. The deepest trial pit (TP309) was dug to a depth
of 2.3m and encountered some seepage of water at 1.3m below ground level.

5.6.18. Site specific groundwater levels (seasonal variations) are currently unavailable
at the site, however, groundwater levels are expected to sit below the
excavation depth.

5.7. FLOODING FROM SEWER AND DRAINAGE INFRASTRUCTURE
NEWBUILD CARBON DIOXIDE PIPELINE

5.7.1. Information on existing sewers and the risk of sewer flooding to the Newbuild
Carbon Dioxide Pipeline was provided as part of engagement with DCWW.
There have been no instances of flooding within the proposed AGI and BVS
Sites.

5.7.2. DCWW have indicated that there are known instances of flooding along Chester
Road, Pentre Leaches Lane and Mancot as a result of hydraulic incapacity. The
Newbuild Carbon Dioxide Pipeline is in the vicinity of Chester Road, however
the Newbuild Carbon Dioxide Pipeline will be a subsurface structure which limits
any potential risk from existing sewers. The risk of flooding from existing sewer
and drainage infrastructure is considered to be low.

5.7.3. For more information refer to DCWW correspondence in Annex B.

NORTHOP HALL AGI

5.7.4. Correspondence from DCWW (Annex B) and a review of the utilities search
asset information (Ref. 21) has indicated that there are no assets within the
Newbuild Infrastructure Boundary. Given this information and location of the
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DCO Proposed Development, the risk of flooding from existing sewer and
drainage infrastructure is considered to be low.

FLINT AGI

5.7.5. Correspondence from DCWW (Annex B) and a review of the utilities search
asset information (Ref. 21) has indicated that there are no assets within the
Newbuild Infrastructure Boundary. Given this information and location of the
DCO Proposed Development, the risk of flooding from existing sewer and
drainage infrastructure is considered to be low.

ASTON HILL BVS

5.7.6. Correspondence from DCWW (Annex B) and a review of the utilities search
asset information (Ref. 21) has indicated that there are no assets within the
Newbuild Infrastructure Boundary. Given this information and location of the
DCO Proposed Development, the risk of flooding from existing sewer and
drainage infrastructure is considered to be low.

CORNIST LANE BVS

5.7.7. Correspondence from DCWW (Annex B) and a review of the utilities search
asset information (Ref. 21) has indicated that there are no assets within the
Newbuild Infrastructure Boundary. Given this information and location of the
DCO Proposed Development, the risk of flooding from existing sewer and
drainage infrastructure is considered to be low.

PENTRE HALKYN BVS

5.7.8. Correspondence with DCWW (Annex B) and a review of the utility search (Ref.
21) asset information has indicated that the only asset within the site was a
63mm watermain. Given this information and location of the DCO Proposed
Development, the risk of flooding from existing sewer and drainage
infrastructure is considered to be low.

BABELL BVS

5.7.9. Correspondence from DCWW (Annex B) and a review of the utility search (Ref.
21) asset information has indicated that there are no assets within the Newbuild
Infrastructure Boundary. Given this information and location of the DCO
Proposed Development, the risk of flooding from existing sewer and drainage
infrastructure is considered to be low.

5.8. FLOODING FROM ARTIFICIAL SOURCES
NEWBUILD CARBON DIOXIDE PIPELINE

Reservoirs

5.8.1. The NRW reservoir flooding map (Ref. 7) indicated that Pipe Reach 4b lies
within a reservoir flood outline.
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Canals

5.8.2. There are no embanked or at grade canal sections within the vicinity of the
Newbuild Carbon Dioxide Pipeline, therefore the risk of flooding from this
source is considered to be negligible.

AGIs

Reservoirs

5.8.3. The NRW reservoir flooding map (Ref. 7) indicated that the Northop Hall AGI
and Flint AGI Sites do not lie within a reservoir flood outline. On this basis, the
risk of reservoir flooding to these AGI Sites is considered to be negligible.

Canals

5.8.4. There are no embanked or at grade canal sections within the vicinity of the
Northop Hall AGI and Flint AGI Sites, therefore the risk of flooding from this
source to the AGI Sites is considered to be negligible.

BVSs

Reservoirs

5.8.5. The NRW reservoir flooding map (Ref. 7) indicated that the Aston Hill BVS,
Cornist Lane BVS, Pentre Halkyn BVS and Babell BVS Sites do not lie within a
reservoir flood outline. On this basis, the risk of reservoir flooding to the BVSs is
considered to be negligible. is considered to be negligible.

Canals

5.8.6. There are no embanked or at grade canal sections within the vicinity of the
Aston Hill BVS, Cornist Lane BVS, Pentre Halkyn BVS and Babell BVS Sites,
therefore the risk of flooding from this source to the BVSs is considered to be
negligible.
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6. ASSESSMENT OF ACCEPTABILITY CRITERIA

6.1.1. The aim of this section is to provide an assessment of the suitability of the DCO
Proposed Development against the requirements of TAN15, 2004 (Ref. 1).

6.1.2. The objective of the assessment is to develop a full appreciation of the
consequences of flooding on the development and elsewhere within the
catchment as well as establish appropriate mitigation measures, where
required.

6.1.3. This FCA focuses on the assessment of flooding and mitigation measures for
the permanent works and the operational stage only.

6.1.4. Flood risk will be managed during the Construction Stage through appropriate
mitigation measures proposed as part of the OCEMP (Document reference:
D.6.5.4).

6.2. TAN15 – SECTION 9
6.2.1. Table 2 provides a summary of the policy requirements from Section 9 of

TAN15 for developments in Flood Zones A, B, C (C1).
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Table 2 - TAN15 Section 9 Summary of Policy Requirements

DAM
Development Type
(Section 5)

Planning
Requirements
(Section 4)

Acceptability Criteria
(Section 7 & Appendix 1)

Development Advice
(Section 5, 6, 7 & Appendix
1)

A  Emergency
services;

 Highly vulnerable
development;

 Less vulnerable
development; and

 Other.

 Justification test not
applicable; and

 Refer to surface
water requirements.

 No increase in flooding elsewhere. No constraints relating to river
or coastal flooding, other than
to avoid increasing risk
elsewhere.

B  Emergency
services;

 Highly vulnerable
development;

 Less vulnerable
development; and

 Other.

 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;
and

 Refer to surface
water requirements.

 Acceptable consequences for nature of
use;

 Agreement for construction and
maintenance costs secured;

 Occupiers aware of flood risk;
 Escape/evacuation routes present •

Effective flood warning provided;
 Flood emergency plans and procedures;
 Flood resistant design; and
 No increase in flooding elsewhere.

Generally suitable for most
forms of development.
Assessments, where required,
are unlikely to identify
consequences that cannot be
overcome or managed to an
acceptable level. It is unlikely,
therefore, that these would
result in a refusal of planning
consent on the grounds of
flooding.
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DAM
Development Type
(Section 5)

Planning
Requirements
(Section 4)

Acceptability Criteria
(Section 7 & Appendix 1)

Development Advice
(Section 5, 6, 7 & Appendix
1)

C1  Emergency services
 Highly vulnerable

development
 Less vulnerable

development

 Application of
justification test
(section 6), including
acceptability of
consequences
(section 7 and
appendix 1); and

 Refer to surface
water requirements.

 Acceptable consequences for nature of
use;

 Flood defences adequate;
 Agreement for construction and

maintenance costs secured;
 Occupiers aware of flood risk;
 Escape / evacuation routes present •

Effective flood warning provided;
 Flood emergency plans and procedures;
 Flood resistant design; and
 No increase in flooding elsewhere

Plan allocations and
applications for all
development can only proceed
subject to justification in
accordance with section 6 and
acceptability of consequences
in accordance with section 7
and Appendix 1.
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6.2.2. Appendix 1 of TAN15 also provides a more detailed list of requirements of an
FCA for new developments. A checklist of TAN15 requirements is included in
Annex H.

6.3. DEVELOPMENT TYPE & VULNERABILITY CLASSIFICATION
NEWBUILD CARBON DIOXIDE PIPELINE

6.3.1. In accordance with the information available within Figure 2 in TAN15, the
Newbuild Carbon Dioxide Pipeline is classed under the “less vulnerable
developments” category and these types of general industrial developments are
acceptable in Flood Zone A and B. They are also acceptable within Flood Zone
C1 providing that the requirements of TAN15 are met.

6.3.2. According to Chapter 6 of TAN15, less vulnerable development, including
transport infrastructure will only be justified if it can be demonstrated that:

 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 PPW and meets the definition of previously
developed land (PPW fig 2.1); 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 found to be acceptable.

6.3.3. This FCA investigated the potential sources of flooding and demonstrates that
consequences of flooding have been considered and mitigated as appropriate.
Further reference of mitigation measures are within the Outline Surface Water
Drainage Strategy Report (Document reference: D.6.5.13).

6.3.4. The Newbuild Carbon Dioxide Pipeline meets the required conditions to be
deemed appropriate within Flood Zone A, B, C (C1).

ABOVE GROUND INSTALLATIONS AND BLOCK VALVE STATIONS

6.3.5. The two AGIs and four BVS are considered “less vulnerable developments”.
They are all located within Flood Zone A (areas considered to be at little or no
risk of fluvial/coastal flooding).

6.3.6. The two AGIs and four BVSs also meet the requirements of Section 9 of TAN15
(Ref. 1) and are deemed appropriate within Flood Zone A.
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6.4. FLOOD RESISTANT DESIGN
6.4.1. As discussed in Section 5, the review of the potential sources of flooding in the

areas of the DCO Proposed Development shows that flood risk is not a major
constraint to the proposals as the majority of the DCO Proposed Development
in Wales is in areas at low risk of flooding.

6.4.2. The Newbuild Carbon Dioxide Pipeline will be underground. Therefore, during
operation it is not expected to be at risk in case of flooding. The same is
applicable for the Fibre Optic Cable and the electricity connections. Marker
posts along the proposed Newbuild Carbon Dioxide Pipeline are subject to the
same flood hazard; however, they are considered to be negligible from a flood
risk prospective as these are simple posts on a concrete base.

6.4.3. In areas where there is risk of ground water emergence, the risk of buoyancy of
the Newbuild Carbon Dioxide Pipeline structures will need to be mitigated by
the provision of anchorage measures (in such locations the pipeline will be
coated in concrete or installed with concrete ballast) to prevent buoyancy and
damage to the proposed buried infrastructure (D-WR-039 of the REAC,
Document Reference: D.6.5.1). Groundwater monitoring might be required at
specific locations to inform the Detailed Design. AGIs and BVSs are generally at
low risk of flooding. Nevertheless, as discussed in Section 5 a potential surface
water runoff route has been identified within the proposed Flint AGI Site. The
AGI will not be affected as the flow path is located south of the proposed AGI. It
should be added that the proposed embankment would slightly encroach on the
flow path however it would not impact on direction and flow due to local
topography. Any potential water flowing through the Site will need to be
managed through the proposed drainage system if required and as appropriate
(see the Outline Surface Water Drainage Strategy, Ref.D.6.5.13) which
should be reviewed at Detailed Design.

6.4.4. Any proposed surface water drainage measures, e.g SuDS or other features
would need to take into account the existing surface water flow paths on this
Site as part of their drainage design development.

6.4.5. The AGIs and BVSs will require surface water management measures to
manage the increase in hardstanding areas as a consequence of the
development. An Outline Surface Water Drainage Strategy (Document
reference: D.6.5.13) has been produced and demonstrates that surface water
will be managed in line with policy and best practice and allowing for the effects
of climate change.

6.4.6. Although no significant surface water runoff routes have been identified as
potentially affecting the Aston Hill BVS, Cornist Lane BVS, Pentre Halkyn BVS,
Babell BVS and Northop Hall AGI, any potential overland runoff flowing through
the Sites and accumulating within the developed structures will need to be
controlled and managed through the proposed surface water drainage system;
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this should be investigated at Detailed Design (D-WR-061 of the REAC,
Document Reference: D.6.5.1).

6.4.7. The Cornist Lane BVS is excavated to a depth of 4.95m. No information on
groundwater is provided to this depth and as such, uncertainties on the
likelihood of intercepting the groundwater table are unknown.

6.4.8. Consideration of depth to groundwater (e.g., through groundwater monitoring)
might be required to inform the detailed design stage for preventing impacts on
the proposed infrastructure from rising groundwater table e.g., at Cornist Lane
BVS.

6.4.9. Outdoor equipment in the proposed AGIs and BVSs will be designed to be
water-resistant, but not to operate under water. In order to mitigate any potential
flood risk from the various sources of flooding, the equipment and kiosk will be
standing on plinths, raised a minimum of 200mm above proposed working
platform elevation which further reduces the likelihood of flooding. Additional
associated infrastructure is going to be raised above ground...

6.4.10. A combination of the measures proposed above will ensure that the DCO
Proposed Development is in a suitable location within the Newbuild
Infrastructure Boundary.

6.5. LOSS OF FLOODPLAIN
6.5.1. The Newbuild Carbon Dioxide Pipeline (Pipe Reach 4b) is located within the

River Dee Tidal floodplain. However, as this will be a buried subsurface asset,
no loss of floodplain will be anticipated.

6.5.2. The Aston Hill BVS, Cornist Lane BVS, Pentre Halkyn BVS, Babell BVS,
Northop Hall AGI and Flint AGI are located within Flood Zone A (outside
designated floodplains) and therefore will not result in the loss of a floodplain.

6.5.3. The Alltami Brook has a relatively small upstream catchment and given that the
indicative Alltami Brook embedded pipe bridge option is within a deep part of a
small valley of the brook, the fluvial floodplain of the brook is noted to be
generally constrained to the brook’s channel. The NRW flood maps do not
indicate the presence of fluvial or tidal floodplains on the banks of Alltami Brook
at the indicative embedded pipe bridge location.

6.5.2.6.5.4. The embedded pipe bridge abutments will be constructed within the deep
channel above the normal water levels. As the flood map indicates the water
levels tend to remain within the deep channel and in the absence of a local
floodplain, the loss of fluvial floodplain is likely to be negligible. Therefore, there
are no requirements for floodplain compensation for the Alltami Brook
embedded pipe bridge option.
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6.6. NO INCREASE IN FLOOD RISK ELSEWHERE
6.6.1. An Outline Surface Water Drainage Strategy (Document reference:

D.6.5.13) has been prepared for the DCO Proposed Development in
accordance with the requirements of the LLFA (D-WR-043 of the REAC,
Document Reference: D.6.5.1) and the SAB to ensure that there is no
increase in the risk of surface water flooding at the Site or elsewhere. The
drainage strategy has been prepared to take into account guidance which
include, but not limited to the following:

 Technical Advice Note (TAN 15: Development and Flood Risk dated
October 2004 issued by Welsh Government) (Ref. 1);

 Welsh Government Guidance – Statutory standards for sustainable
drainage systems (designing, constructing, operating and maintaining
surface water drainage systems) – 2018; (Ref. 10);

 Guidance for Pre-Application Approval and Full Application Approval of
SuDS on new developments in accordance with The Sustainable Drainage
(Approval and Adoption Procedure (Wales) Regulations 2018 (Ref. 11);

 Building Regulations 2010 (2015 Edition) (Ref. 12);
 Sewers for Adoption 7th Edition (Ref. 13);
 Planning Policy Wales Edition 11 (December 2018) issued by Welsh

Government (Ref. 14);
 Welsh Ministers Standards for Foul Sewers and Lateral Drains (Ref. 15);

and
 Sustainable Drainage Systems (SuDS) Manual C753, CIRIA (Ref. 16);

6.6.2. During the Operational Stage, trench breakers (clay bunds) will prevent the
formation of preferential groundwater flow pathways as a consequence of the
Newbuild Carbon Dioxide Pipeline being constructed. Note, groundwater flood
risk will not be affected from pre to post-construction stage. The excavated
trenches will be generally filled with the same material previously removed, with
the exception of sand being used for bedding and pipe surround (which will
have quite a high permeability in any case), and therefore hydraulic properties
will be very similar to pre-construction conditions.

6.7. ACCEPTABLE CONSEQUENCES FOR NATURE OF USE
NEWBUILD CARBON DIOXIDE PIPELINE

6.7.1. Whilst the Newbuild Carbon Dioxide Pipeline crosses Flood Zones A, B, and C1
it is a buried subsurface asset and therefore will satisfy the criteria of Section
A1.14 of Appendix 1 of TAN15 (Ref. 1).
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ABOVE GROUND INSTALLATIONS AND BLOCK VALVE STATIONS

6.7.2. The Northop Hall AGI, Flint AGI, Aston Hill BVS, Cornist Lane BVS, Pentre
Halkyn BVS and Babell BVS Sites satisfy the criteria of section A1.14 of
Appendix 1 of TAN15 (Ref. 1) as they are all located within Flood Zone A.

ALLTAMI BROOK EMBEDDED PIPE BRIDGE OPTION

6.7.2.6.7.3. This qualitative assessment and NRW recommend that the Alltami Brook
embedded pipe bridge option be located above the 100 year plus climate
change allowance level with a minimum of 300mm of freeboard so as to not
disrupt the flow of the Brook in flood conditions. The bridge abutments should
also be constructed above the normal water levels and therefore will satisfy the
criteria of Section A1.14 of Appendix 1 of TAN15.

6.8. AWARENESS OF FLOOD RISK AND FLOOD WARNING
SYSTEMS

6.8.1. Due Due to the nature of the majority of the Newbuild Carbon Dioxide Pipeline
(embedded structure) it will not be subject to ongoing manned access. The
Alltami Bridge embedded pipe bridge option (if taken forward) will require limited
manned access for inspections. Given the location of the proposed pipeline and
embedded pipe bridge are within Flood Zones B, C and C1, any planned
inspections will need to take into account the risk of flooding in the area and any
flood alerts/warnings issued by the NRWto the nature of the Newbuild Carbon
Dioxide Pipeline (buried structure) it will not be subject to ongoing manned
access. Given the location of the proposed pipelines within Flood Zones B, C
and C1, any planned inspections will need to take into account the risk of
flooding in the area and any flood alerts/warnings issued by the .NRW.

6.8.2. Given that the AGI’s and BVS Sites are located within Flood Zone A, there is no
requirement for emergency flood access/egress routes, although these are
recommended as good practice as part of the general Site operational plans.

6.8.3. A Flood Action Plan will be put in place for all AGIs and BVSs for the
operational phase (D-WR-040 of the REAC, Document Reference: D.6.5.1).
The Flood Action Plan will identify roles and responsibilities and emergency
procedures including, where applicable, closure of the premises and evacuation
in case of expected flooding/during a flood emergency. The Flood Action Plan
will be informed by subscription to the Flood Warning Service where available.
The level of detail of the Flood Action Plan will reflect the level of flood risk at
each location.
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1. CONCLUSIONS
7.1.1. This FCA was developed to support the DCO Application covering the DCO

Proposed Development in Wales.

7.1.2. This Section should be read in conjunction with Chapter 18 – Water
Resources and Flood Risk (Volume II), paragraphs 18.5.19 to 18.5.22,
which provide an overview of the flood zone classifications within the Indicative
Newbuild Infrastructure Boundary.

NEWBUILD CARBON DIOXIDE PIPELINE

7.1.3. The Newbuild Carbon Dioxide Pipeline crosses Flood Zones A, B, C1 and C2
within Wales. In particular, NRW’s Development Advice Maps (Ref. 7) show
that Pipe Reach 4b lies within Flood Zone A, Flood Zone B and Flood Zone C1
(an area which benefits from significant flood defences).

7.1.4. As the Newbuild Carbon Dioxide Pipeline is a linear scheme, it is required to
cross through various flood zones throughout its alignment. Given that the
Newbuild Carbon Dioxide Pipeline is classed as ‘less vulnerable development’,
it therefore complies with the requirements of TAN15 for this type of
development.

7.1.5. The The risk of flooding of the Newbuild Carbon Dioxide Pipeline resulting from
various sources including sewers, fluvial, tidal, and reservoir has been
considered to be “negligible”. This is because the Newbuild Carbon Dioxide
Pipeline is an embedded structure for the majority of its path and will remain
unaffected from sources of flooding on the ground surface.

7.1.5.7.1.6. The Alltami Brook embedded pipe bridge option will not be buried, however it
will be designed in such a way as to prevent any increase in fluvial flood risk to
the embedded pipe bridge or elsewhere. The design will comply with the
requirements of NRW to allow for adequate freeboard above the recommended
design flood levelsNewbuild Carbon Dioxide Pipeline is a buried structure and
will remain unaffected from sources of flooding on the ground surface.

7.1.6.7.1.7. The Newbuild Carbon Dioxide Pipeline crosses areas with low, medium, and
high risk of groundwater emergence and risk of flooding. The two main potential
impacts of groundwater emergence are the formation of preferential
groundwater flow pathways through the pipe bed and surrounding material of
the proposed pipeline (after the construction) and also the risk of buoyancy of
the proposed buried pipework. These risks will be mitigated by the
implementation of measures to prevent groundwater migration e.g. clay plugs
as part of the reinstatement of the proposed trenches and designing out the risk
of buoyancy in key areas of concern for groundwater emergence.
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7.1.8. Although Although the Newbuild Carbon Dioxide Pipeline crosses 18 open
watercourses and some parts of the Newbuild Carbon Dioxide Pipeline are
proposed within Flood Zone C1, with the Newbuild Carbon Dioxide Pipeline
being a mostly subsurface structure, during the operational stage the pipeline is
unlikely to be affected by fluvial flooding from these watercourses.

7.1.7. The Alltami Brook embedded pipe bridge option will cross over the Alltami
Brook in the form of an embedded pipe bridge. However, this will be designed in
a way so as not to disrupt the flow of the Alltami Brook, and thus will remain
unaffected from fluvial floodingthe Newbuild Carbon Dioxide Pipeline crosses
18 open watercourses and some parts of the Newbuild Carbon Dioxide Pipeline
are proposed within Flood Zone C1, with the Newbuild Carbon Dioxide Pipeline
being a subsurface structure, during operational stage the pipeline is unlikely to
be affected by fluvial flooding from these watercourses.
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ABOVE GROUND INSTALLATIONS

7.1.8.7.1.10. The proposed Flint AGI and Northop Hall AGI are both located on land
classified as Flood Zone A which are defined by NRW as “Areas at little or no
risk of flooding from rivers and the sea”. The AGIs are not shown to be at risk of
flooding from fluvial or tidal water sources.

7.1.9.7.1.11. Each AGI is classed as “less vulnerable development” and, in accordance with
the requirements of TAN15, they are therefore suitable for development in
Flood Zone A.

7.1.10.7.1.12. The AGI developments will require suitable drainage onsite to manage the
surface water generated at the Site due to the increase in impermeable areas
and flowing into the site as a consequence of the proposed levels where
applicable.

7.1.11.7.1.13. The Flint AGI Site has an existing overland runoff route that flows from the
southwestern boundary of the Site towards an ordinary watercourse located
north of the Site. However local topography indicates that the proposals would
not negatively affect the flow path impacting on flood risk elsewhere. The
overland runoff route will be protected or managed as part of the development
so that it does not negatively affect the risk of flooding elsewhere.

7.1.12.7.1.14. An Outline Surface Water Drainage Strategy (Document reference:
D.6.5.13) has been developed alongside this FCA for all the proposed AGIs to
demonstrate how surface water drainage will be managed in accordance with
the requirements of the LLFA and SAB, taking into account the impacts of
increased rainfall intensity due to climate change predictions.

BLOCK VALVE STATIONS

7.1.13.7.1.15. The proposed Aston Hill BVS, Cornist Lane BVS, Pentre Halkyn BVS and
Babell BVS are all located on land classified as Flood Zone A which are defined
by NRW as “Areas at little or no risk of flooding from rivers and the sea”. The
proposed BVSs are not shown to be at risk of flooding from fluvial or tidal water
sources.

7.1.14. Each BVS is classed as “less vulnerable development” and, in accordance with
the requirements of TAN15, each Site is therefore suitable for development in
Flood Zone A. The proposed BVSs will require suitable drainage onsite to
manage the surface water generated at the Sites due to the increase in
impermeable areas.
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7.1.15.7.1.17. An Outline Surface Water Drainage Strategy (Document reference:
D.6.5.13) has been developed alongside this FCA for all the BVSs to
demonstrate how surface water drainage at the proposed BVSs will be
managed in accordance with the requirements of the LLFA and SAB, taking into
account the impacts of increased rainfall intensity due to climate change
predictions.

7.2. RECOMMENDATIONS
7.2.1. At this stage there is limited information on the groundwater levels at each

proposed BVS and AGI Sites. If appropriate and depending on location it is
therefore recommended to further assess the option of undertaking
groundwater monitoring to understand any potential risk of groundwater flooding
to inform the Detailed Design.

7.2.2. It is recommended to undertake a hydraulic model for the section of Alltami
Brook to confirm the design criteria for the embedded pipe bridge option as part
of the detailed design stage.

7.2.1.

7.2.2.7.2.3. It is also recommended, as part of the development of the detailed drainage
strategy and detailed drainage design to liaise further with the LLFA and SAB at
Flintshire County Council, to ensure the all the stages of the SAB approval
process are complied with.

7.2.3.7.2.4. Where applicable and where there are modifications in the proposed ground
levels, for e.g. proposed cut and fill operations, the surface water drainage
design systems will be required to taken into consideration the contribution of
adjacent catchments to prevent the risk of overland surface water runoff. See
Outline Surface Water Drainage Strategy (Document reference: D.6.5.13)
for additional detail.

7.2.4.7.2.5. It is recommended to liaise further with NRW and the LLFA to discuss and
agree the mitigation measures required to be in place for temporary and
permanent works through, near, beneath or on floodplains and flood defences.
This will be required to be part of the Flood Risk Activity Permit (FRAP)
application and OCEMP (Document reference: D.6.5.4) to be submitted for
temporary and permanent works consent from the relevant Statutory Authorities
(NRW/LLFA).
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Annex A
SITE LOCATION PLANS
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EXISTING HEDGE ROW TO BE CUT BACK
TO PROVIDE SUFFICIENT WORKING SPACE
TO FACILITATE THE CONSTRUCTION OF
THE NEW ACCESS AND ENABLE THE
INSTALLATION OF A NEW ACCESS GATE,
STILE, FENCING AND REPLACEMENT
HEDGE ROW

LEVEL DATA HAS BEEN INTERPOLATED OVER PART OF
THE AGI PLANT AND ACCESS ROAD DUE TO THIS AREA
BEING OUTSIDE THE CURRENT SCOPE OF THE SITE
TOPOGRAPHICAL SURVEY. EPC CONTRACTOR SHALL
OPTIMIZE THE DESIGN ONCE THE TOPOGRAPHICAL DATA
IS AVAILABLE AND ADJUST NEW ROAD AND PLANT LEVELS
IF NECESSARY.

NEW ACCESS GATE & STILE
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EXISTING HEDGE ROW TO BE CUT BACK
TO PROVIDE SUFFICIENT WORKING SPACE
TO FACILITATE THE CONSTRUCTION OF
THE NEW ACCESS AND ENABLE THE
INSTALLATION OF A NEW ACCESS GATE

1025HFBTDG62066 FLINT AGI PLOT PLAN

1:500 1  OF 1

00 000

FLINT AGI
SITE PREPARATION AND ACCESS ROAD LAYOUT

1025HFBADT10018
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SCALE
VERTICAL. 1:100
HORIZONTAL 1:200
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EX. +58.66

C
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DENOTES FILL MATERIAL

DENOTES CUT MATERIAL

DENOTES CUT & FILL MATERIAL

NOTES:

1. THIS DRAWING TO BE READ IN CONJUNCTION WITH CIVIL WORK STANDARD GENERAL NOTES
28816.ENG.CIV.DWG.

2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

3. ALL COORDINATES AND ELEVATIONS ARE IN METRES UNLESS NOTED OTHERWISE.

4. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE FUGRO TOPOGRAPHICAL SURVEY DOCUMENT
No. TBC (HOLD). ALL ELEVATIONS AND EXISTING FEATURES HAVE BEEN TAKEN FROM THE TOPOGRAPHICAL
SURVEY.

5. ALL TOPSOIL TO BE REMOVED IS AS SHOWN ON THE DRAWING AND IT IS TO BE STORED LOCALLY TO A
MAXIMUM HEIGHT OF 2M FOR LATER RE-USE ON COMPLETION OF ALL WORKS.

6. THE CONTRACTOR IS RESPONSIBLE FOR THE PROVISION AND MAINTENANCE OF ALL TEMPORARY WORKS
INCLUDING TEMPORARY DRAINAGE, HAUL ROADS, STOCKPILES AND SECURITY FENCING.

7. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING ALL LOCAL ROADS THAT PROVIDE ACCESS TO THE SITE
ARE KEPT CLEAN AND FREE FROM DUST AND DIRT THAT MAY RESULT FROM THE SITE WORKS.  THIS WILL
INCLUDE THE PROVISION OF WHEELWASHES, ROAD SWEEPERS, BOWSERS, ETC.

8. EPC CONTRACTOR SHALL DEVELOP EARTHWORKS DESIGN TO OPTIMISE CUT AND FILL IN ORDER TO
MINIMISE IMPORT AND/OR EXPORT OF MATERIALS TO AND FROM THE SITE.

9. EPC CONTRACTOR TO ENSURE THAT THE FINAL EARTHWORKS DESIGN IS DEVELOPED WITH DUE
CONSIDERATION OF THE EXISTING FIELD DRAINAGE SYSTEM AND SO AVOID ANY DETRIMENTAL CHANGES
SUCH AS WATERLOGGING, SURFACE PONDING, ETC. WHICH CAN LEAD TO IMPAIRED CROP GROWTH, ETC.

10. EPC CONTRACTOR TO ENSURE THAT WHERE ACCESS ROAD CROSSES ANY EXISTING CULVERTS OR DRAINS
THAT THESE ARE STRENGTHENED/PROTECTED AS NECESSARY TO AVOID DAMAGE DURING BOTH THE
TEMPORARY CONSTRUCTION PHASE AND FOR THE PERMANENT CONDITION.

11. WHERE NECESSARY ADDITIONAL EXCAVATION MAY BE REQUIRED TO ESTABLISH ROAD CONSTRUCTION
FORMATION LEVELS BEYOND THE GENERAL GRADING FORMATION, THIS WILL BE DEPENDANT ON ROAD
CONSTRUCTION ELEVATIONS AND CBR VALUES. EPC CONTRACTOR TO CONSIDER THIS IN THE FINAL
DESIGN.
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1025HCBTDG62070 ASTON HILL BVS (36" LINE) PLOT PLAN

DENOTES FILL MATERIAL

DENOTES CUT MATERIAL

DENOTES CUT & FILL MATERIAL

M.WATERTON

0
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WORKING PLATFORM GRADE EL+35.850

SETTING OUT POINT
REFER TO PLOT PLAN
No. 1025HCBTDG62070

PROPOSED 3m WIDE ACCESS ROAD

OUTLINE OF PROPOSED
PLANT LAYOUT

B
-

A
-

SITE GRADING PLAN
SCALE 1:200

SECTION A
-

SCALE
VERTICAL. 1:100
HORIZONTAL 1:200

GRADING FORMATION LEVEL

TOE OF EMBANKMENT300mm TOP SOIL REMOVAL

WORKING PLATFORM
GRADE EL+35.850EXISTING GRADE TOP OF EMBANKMENT

TOE OF EMBANKMENT

38.00 m

TOE OF EMBANKMENT

+35.85

TOP OF EMBANKMENT

NOTES:

1. THIS DRAWING TO BE READ IN CONJUNCTION WITH CIVIL WORK STANDARD GENERAL NOTES
28816.ENG.CIV.DWG.

2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

3. ALL COORDINATES AND ELEVATIONS ARE IN METRES UNLESS NOTED OTHERWISE.

4. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE FUGRO TOPOGRAPHICAL SURVEY DOCUMENT
No. TBC (HOLD). ALL ELEVATIONS AND EXISTING FEATURES HAVE BEEN TAKEN FROM THE TOPOGRAPHICAL
SURVEY.

5. ALL TOPSOIL TO BE REMOVED IS AS SHOWN ON THE DRAWING AND IT IS TO BE STORED LOCALLY TO A
MAXIMUM HEIGHT OF 2M FOR LATER RE-USE ON COMPLETION OF ALL WORKS.

6. THE CONTRACTOR IS RESPONSIBLE FOR THE PROVISION AND MAINTENANCE OF ALL TEMPORARY WORKS
INCLUDING TEMPORARY DRAINAGE, HAUL ROADS, STOCKPILES AND SECURITY FENCING.

7. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING ALL LOCAL ROADS THAT PROVIDE ACCESS TO THE SITE
ARE KEPT CLEAN AND FREE FROM DUST AND DIRT THAT MAY RESULT FROM THE SITE WORKS.  THIS WILL
INCLUDE THE PROVISION OF WHEELWASHES, ROAD SWEEPERS, BOWSERS, ETC.

8. EPC CONTRACTOR SHALL DEVELOP EARTHWORKS DESIGN TO OPTIMISE CUT AND FILL IN ORDER TO
MINIMISE IMPORT AND/OR EXPORT OF MATERIALS TO AND FROM THE SITE.

9. EPC CONTRACTOR TO ENSURE THAT THE FINAL EARTHWORKS DESIGN IS DEVELOPED WITH DUE
CONSIDERATION OF THE EXISTING FIELD DRAINAGE SYSTEM AND SO AVOID ANY DETRIMENTAL CHANGES
SUCH AS WATERLOGGING, SURFACE PONDING, ETC. WHICH CAN LEAD TO IMPAIRED CROP GROWTH, ETC.

10. EPC CONTRACTOR TO ENSURE THAT WHERE ACCESS ROAD CROSSES ANY EXISTING CULVERTS OR DRAINS
THAT THESE ARE STRENGTHENED/PROTECTED AS NECESSARY TO AVOID DAMAGE DURING BOTH THE
TEMPORARY CONSTRUCTION PHASE AND FOR THE PERMANENT CONDITION.

11. WHERE NECESSARY ADDITIONAL EXCAVATION MAY BE REQUIRED TO ESTABLISH ROAD CONSTRUCTION
FORMATION LEVELS BEYOND THE GENERAL GRADING FORMATION, THIS WILL BE DEPENDANT ON ROAD
CONSTRUCTION ELEVATIONS AND CBR VALUES. EPC CONTRACTOR TO CONSIDER THIS IN THE FINAL
DESIGN.
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DRAINAGE SYSTEM TO AVOID ANY
PONDING OF SURFACE WATER DUE
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EMBANKMENT AREAS TO STOP ANY
SURFACE WATER RUN-OFF
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NOTES:

1. THIS DRAWING TO BE READ IN CONJUNCTION WITH CIVIL WORK STANDARD GENERAL NOTES
28816.ENG.CIV.DWG.

2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

3. ALL COORDINATES AND ELEVATIONS ARE IN METRES UNLESS NOTED OTHERWISE.

4. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE FUGRO TOPOGRAPHICAL SURVEY DOCUMENT
No. TBC (HOLD). ALL ELEVATIONS AND EXISTING FEATURES HAVE BEEN TAKEN FROM THE TOPOGRAPHICAL
SURVEY.

5. ALL TOPSOIL TO BE REMOVED IS AS SHOWN ON THE DRAWING AND IT IS TO BE STORED LOCALLY TO A
MAXIMUM HEIGHT OF 2M FOR LATER RE-USE ON COMPLETION OF ALL WORKS.

6. THE CONTRACTOR IS RESPONSIBLE FOR THE PROVISION AND MAINTENANCE OF ALL TEMPORARY WORKS
INCLUDING TEMPORARY DRAINAGE, HAUL ROADS, STOCKPILES AND SECURITY FENCING.

7. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING ALL LOCAL ROADS THAT PROVIDE ACCESS TO THE SITE
ARE KEPT CLEAN AND FREE FROM DUST AND DIRT THAT MAY RESULT FROM THE SITE WORKS.  THIS WILL
INCLUDE THE PROVISION OF WHEELWASHES, ROAD SWEEPERS, BOWSERS, ETC.

8. EPC CONTRACTOR SHALL DEVELOP EARTHWORKS DESIGN TO OPTIMISE CUT AND FILL IN ORDER TO
MINIMISE IMPORT AND/OR EXPORT OF MATERIALS TO AND FROM THE SITE.

9. EPC CONTRACTOR TO ENSURE THAT THE FINAL EARTHWORKS DESIGN IS DEVELOPED WITH DUE
CONSIDERATION OF THE EXISTING FIELD DRAINAGE SYSTEM AND SO AVOID ANY DETRIMENTAL CHANGES
SUCH AS WATERLOGGING, SURFACE PONDING, ETC. WHICH CAN LEAD TO IMPAIRED CROP GROWTH, ETC.

10. EPC CONTRACTOR TO ENSURE THAT WHERE ACCESS ROAD CROSSES ANY EXISTING CULVERTS OR DRAINS
THAT THESE ARE STRENGTHENED/PROTECTED AS NECESSARY TO AVOID DAMAGE DURING BOTH THE
TEMPORARY CONSTRUCTION PHASE AND FOR THE PERMANENT CONDITION.

11. WHERE NECESSARY ADDITIONAL EXCAVATION MAY BE REQUIRED TO ESTABLISH ROAD CONSTRUCTION
FORMATION LEVELS BEYOND THE GENERAL GRADING FORMATION, THIS WILL BE DEPENDANT ON ROAD
CONSTRUCTION ELEVATIONS AND CBR VALUES. EPC CONTRACTOR TO CONSIDER THIS IN THE FINAL
DESIGN.
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NOTES:

1. THIS DRAWING TO BE READ IN CONJUNCTION WITH CIVIL WORK STANDARD GENERAL NOTES
28816.ENG.CIV.DWG.

2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

3. ALL COORDINATES AND ELEVATIONS ARE IN METRES UNLESS NOTED OTHERWISE.

4. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE FUGRO TOPOGRAPHICAL SURVEY DOCUMENT
No. TBC (HOLD). ALL ELEVATIONS AND EXISTING FEATURES HAVE BEEN TAKEN FROM THE TOPOGRAPHICAL
SURVEY.

5. ALL TOPSOIL TO BE REMOVED IS AS SHOWN ON THE DRAWING AND IT IS TO BE STORED LOCALLY TO A
MAXIMUM HEIGHT OF 2M FOR LATER RE-USE ON COMPLETION OF ALL WORKS.

6. THE CONTRACTOR IS RESPONSIBLE FOR THE PROVISION AND MAINTENANCE OF ALL TEMPORARY WORKS
INCLUDING TEMPORARY DRAINAGE, HAUL ROADS, STOCKPILES AND SECURITY FENCING.

7. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING ALL LOCAL ROADS THAT PROVIDE ACCESS TO THE SITE
ARE KEPT CLEAN AND FREE FROM DUST AND DIRT THAT MAY RESULT FROM THE SITE WORKS.  THIS WILL
INCLUDE THE PROVISION OF WHEELWASHES, ROAD SWEEPERS, BOWSERS, ETC.

8. EPC CONTRACTOR SHALL DEVELOP EARTHWORKS DESIGN TO OPTIMISE CUT AND FILL IN ORDER TO
MINIMISE IMPORT AND/OR EXPORT OF MATERIALS TO AND FROM THE SITE.

9. EPC CONTRACTOR TO ENSURE THAT THE FINAL EARTHWORKS DESIGN IS DEVELOPED WITH DUE
CONSIDERATION OF THE EXISTING FIELD DRAINAGE SYSTEM AND SO AVOID ANY DETRIMENTAL CHANGES
SUCH AS WATERLOGGING, SURFACE PONDING, ETC. WHICH CAN LEAD TO IMPAIRED CROP GROWTH, ETC.

10. EPC CONTRACTOR TO ENSURE THAT WHERE ACCESS ROAD CROSSES ANY EXISTING CULVERTS OR DRAINS
THAT THESE ARE STRENGTHENED/PROTECTED AS NECESSARY TO AVOID DAMAGE DURING BOTH THE
TEMPORARY CONSTRUCTION PHASE AND FOR THE PERMANENT CONDITION.

11. WHERE NECESSARY ADDITIONAL EXCAVATION MAY BE REQUIRED TO ESTABLISH ROAD CONSTRUCTION
FORMATION LEVELS BEYOND THE GENERAL GRADING FORMATION, THIS WILL BE DEPENDANT ON ROAD
CONSTRUCTION ELEVATIONS AND CBR VALUES. EPC CONTRACTOR TO CONSIDER THIS IN THE FINAL
DESIGN.
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NOTES:

1. THIS DRAWING TO BE READ IN CONJUNCTION WITH CIVIL WORK STANDARD GENERAL NOTES
28816.ENG.CIV.DWG.

2. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

3. ALL COORDINATES AND ELEVATIONS ARE IN METRES UNLESS NOTED OTHERWISE.

4. THIS DRAWING SHALL BE READ IN CONJUNCTION WITH THE FUGRO TOPOGRAPHICAL SURVEY DOCUMENT
No. TBC (HOLD). ALL ELEVATIONS AND EXISTING FEATURES HAVE BEEN TAKEN FROM THE TOPOGRAPHICAL
SURVEY.

5. ALL TOPSOIL TO BE REMOVED IS AS SHOWN ON THE DRAWING AND IT IS TO BE STORED LOCALLY TO A
MAXIMUM HEIGHT OF 2M FOR LATER RE-USE ON COMPLETION OF ALL WORKS.

6. THE CONTRACTOR IS RESPONSIBLE FOR THE PROVISION AND MAINTENANCE OF ALL TEMPORARY WORKS
INCLUDING TEMPORARY DRAINAGE, HAUL ROADS, STOCKPILES AND SECURITY FENCING.

7. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING ALL LOCAL ROADS THAT PROVIDE ACCESS TO THE SITE
ARE KEPT CLEAN AND FREE FROM DUST AND DIRT THAT MAY RESULT FROM THE SITE WORKS.  THIS WILL
INCLUDE THE PROVISION OF WHEELWASHES, ROAD SWEEPERS, BOWSERS, ETC.

8. EPC CONTRACTOR SHALL DEVELOP EARTHWORKS DESIGN TO OPTIMISE CUT AND FILL IN ORDER TO
MINIMISE IMPORT AND/OR EXPORT OF MATERIALS TO AND FROM THE SITE.

9. EPC CONTRACTOR TO ENSURE THAT THE FINAL EARTHWORKS DESIGN IS DEVELOPED WITH DUE
CONSIDERATION OF THE EXISTING FIELD DRAINAGE SYSTEM AND SO AVOID ANY DETRIMENTAL CHANGES
SUCH AS WATERLOGGING, SURFACE PONDING, ETC. WHICH CAN LEAD TO IMPAIRED CROP GROWTH, ETC.

10. EPC CONTRACTOR TO ENSURE THAT WHERE ACCESS ROAD CROSSES ANY EXISTING CULVERTS OR DRAINS
THAT THESE ARE STRENGTHENED/PROTECTED AS NECESSARY TO AVOID DAMAGE DURING BOTH THE
TEMPORARY CONSTRUCTION PHASE AND FOR THE PERMANENT CONDITION.

11. WHERE NECESSARY ADDITIONAL EXCAVATION MAY BE REQUIRED TO ESTABLISH ROAD CONSTRUCTION
FORMATION LEVELS BEYOND THE GENERAL GRADING FORMATION, THIS WILL BE DEPENDANT ON ROAD
CONSTRUCTION ELEVATIONS AND CBR VALUES. EPC CONTRACTOR TO CONSIDER THIS IN THE FINAL
DESIGN.
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Developer Services 
PO Box 3146 
Cardiff 
CF30 0EH 
 
Tel:   +44 (0)800 917 2652 
Fax:   +44 (0)2920 740472 
E.mail: developer.services@dwrcymru.com 

Gwasanaethau Datblygu 
Blwch Post 3146 
Caerdydd 
CF30 0EH 
 
Ffôn:  +44 (0)800 917 2652 
Ffacs:  +44 (0)2920 740472 
E.bost: developer.services@dwrcymru.com 

 

 

      
 
 
Welsh Water is owned by Glas Cymru – a ‘not-for-profit’ company. 
Mae Dŵr Cymru yn eiddo i Glas Cymru – cwmni ‘nid-er-elw’. 

 
We welcome correspondence in 
Welsh and English 
 
Dŵr Cymru Cyf, a limited company registered in 
Wales no 2366777. Registered office: Pentwyn Road, 
Nelson, Treharris, Mid Glamorgan CF46 6LY 

 
Rydym yn croesawu gohebiaeth yn y 
Gymraeg neu yn Saesneg 
 
Dŵr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng 
Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn 
Nelson, Treharris, Morgannwg Ganol CF46 6LY. 

 

HyNet North West         
London 
UK 
SW1W 8PZ 

Date: 18/03/2022 
Our Ref: PPA0006490 

 
Dear Sir/Madam, 
 
Grid Ref: 342778 372508 
Site Address: Chester and Flint 
Development: DCO-HyNet North West Carbon Dioxide Pipeline 
 
I refer to your pre-planning enquiry received relating to the above site, seeking our views on the capacity 
of our network of assets and infrastructure to accommodate your proposed development. Having 
reviewed the details submitted I can provide the following comments which should be taken into account 
within any future planning application for the development.  
 
We refer to your consultation on a scoping consultation and notification in accordance with regulation 10 
and 11 of the Infrastructure Planning (Environmental Impact Assessment) Regulations 2017 which relates 
to a Development Consent Order for the HyNet North West Carbon Dioxide Pipeline. We have reviewed 
the documents available at this stage in the process and specifically the Scoping Request received. We 
welcome the opportunity to comment on the proposal and would offer the following standing advice 
which should be taken into account within any future application: 
 
APPRAISAL 
 
Firstly, it appears the application does not propose to connect to the public sewerage system or potable 
water network, and therefore Dwr Cymru Welsh Water has no objections in principle. However, should 
circumstances change and a connection to the public sewerage system/potable water network is 
preferred we must be re-consulted on this application. 

 
Surface Water Drainage 
 
As part of the development falls within Wales, as of 7th January 2019, this proposed development is 
subject to Schedule 3 of the Flood and Water Management Act 2010. The development therefore 
requires approval of Sustainable Drainage Systems (SuDS) features, in accordance with the 'Statutory 
standards for sustainable drainage systems – designing, constructing, operating and maintaining surface 
water drainage systems'. It is therefore recommended that the developer engage in consultation with the 
Flintshire Council, as the determining SuDS Approval Body (SAB), in relation to their proposals for SuDS 



 
 

 
   

      
 
 
Welsh Water is owned by Glas Cymru – a ‘not-for-profit’ company. 
Mae Dŵr Cymru yn eiddo i Glas Cymru – cwmni ‘nid-er-elw’. 

 
We welcome correspondence in 
Welsh and English 
 
Dŵr Cymru Cyf, a limited company registered in 
Wales no 2366777. Registered office: Pentwyn Road, 
Nelson, Treharris, Mid Glamorgan CF46 6LY 

 
Rydym yn croesawu gohebiaeth yn y 
Gymraeg neu yn Saesneg 
 
Dŵr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng 
Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn 
Nelson, Treharris, Morgannwg Ganol CF46 6LY. 

 

features. Please note, Dwr Cymru Welsh Water is a statutory consultee to the SAB application process 
and will provide comments to any SuDS proposals by response to SAB consultation 
 
Asset Protection 
 
The proposed development site is crossed by a public sewer with the approximate positions being 
marked on the attached Statutory Public Sewer Record.  Under the Water Industry Act 1991 Dwr Cymru 
Welsh Water has rights of access to its apparatus at all times.   
 
• No part of any building will be permitted within 3 metres either side of the centreline of the 63mm 

watermain (317323, 373190). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 110mm 

watermain (325579, 371095). 

• No part of any building will be permitted within 4.3 metres either side of the centreline of the 
400mm watermain (326116, 369063). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 125mm 

watermain (326165, 368512). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 3” 

watermain (326768, 367523). 

• No part of any building will be permitted within 4.45 metres either side of the centreline of the 19” 

watermain (327181, 367368). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 90mm 

watermain (327624, 367379). 

• No part of any building will be permitted within 4.15 metres either side of the centreline of the 12” 

watermain (328614, 366940). 

• No part of any building will be permitted within 4.15 metres either side of the centreline of the 
300mm surface water sewer (329244, 366964). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 150mm 

surface water sewer (329244, 366964). 

• No part of any building will be permitted within 4.3 metres either side of the centreline of the 
400mm watermain (329674, 367184). 

• No part of any building will be permitted within 4.6 metres either side of the centreline of the 
600mm watermain (329715, 367218). 

• No part of any building will be permitted within 4.3 metres either side of the centreline of the 14” 

watermain (329959, 367340). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 150mm 

foul sewer (330253, 367103). 

• No part of any building will be permitted within 4.75 metres either side of the centreline of the 27” 

watermain (330340, 367024). 

• No part of any building will be permitted within 4.75 metres either side of the centreline of the 27” 

watermain (330830, 366769). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 180mm 

watermain (331534, 367266). 
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• No part of any building will be permitted within 3 metres either side of the centreline of the 375mm 

combined sewer (331670, 367313). 

• No part of any building will be permitted within 4.75 metres either side of the centreline of the 27” 

watermain (335791, 368363). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 225mm 

combined public sewer (338632,371116). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 150mm 

combined public sewer (338195, 370567). 

• No part of any building will be permitted within 3 metres either side of the centreline of the 150mm 

combined public sewer (338210,370371). 

We also note that the proposed site is located within the vicinity of our freehold ownership sites namely 
Queensferry Waste Water Treatment Works (WwTw) and Alltami covered reservoir, we request that this 
proposal does not encroach on these sites. 
 
Our strong recommendation is that your site layout takes into account the location of the assets crossing 
the site and should be referred to in any master-planning exercises or site layout plans submitted as part 
of any subsequent planning application. We also request an accurate location plan of the proposed 
pipeline so that we can assess its impacts on our infrastructure further. Further information regarding 
Asset Protection is provided in the attached Advice & Guidance note. 
 
Notwithstanding the above, we respectfully reserve the right to comment further on any matters and 
issues arising from ongoing and future consultation. However, we trust the above information is helpful 
at this stage and we look forward to continuing our engagement on the project prior to and during the 
submission of an application to the Planning Inspectorate. 

 
I trust the above information is helpful and will assist you in forming water and drainage strategies that 
should accompany any future planning application. I also attach copies of our water and sewer extract 
plans for the area, and a copy of our Planning Guidance Note which provides further information on our 
approach to the planning process, making connections to our systems and ensuring any existing public 
assets or infrastructure located within new development sites are protected.  
 
Please note that our response is based on the information provided in your enquiry and should the 
information change we reserve the right to make a new representation. Should you have any queries or 
wish to discuss any aspect of our response please do not hesitate to contact our dedicated team of 
planning officers, either on 0800 917 2652 or via email at developer.services@dwrcymru.com 
 
Please quote our reference number in all communications and correspondence. 
 
 
Yours faithfully,  



 
 

 
   

      
 
 
Welsh Water is owned by Glas Cymru – a ‘not-for-profit’ company. 
Mae Dŵr Cymru yn eiddo i Glas Cymru – cwmni ‘nid-er-elw’. 

 
We welcome correspondence in 
Welsh and English 
 
Dŵr Cymru Cyf, a limited company registered in 
Wales no 2366777. Registered office: Pentwyn Road, 
Nelson, Treharris, Mid Glamorgan CF46 6LY 

 
Rydym yn croesawu gohebiaeth yn y 
Gymraeg neu yn Saesneg 
 
Dŵr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng 
Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn 
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Owain George 
Planning Liaison Manager 
Developer Services 

Please Note that demands upon the water and sewerage systems change continually; consequently the 

information given above should be regarded as reliable for a maximum period of 12 months from the date of this 

letter.  

              
    
 
 
 
 
 
 
 
 

] 



AGENDA & MEETING NOTES
PROJECT NUMBER 70070865 MEETING DATE 14 March 2022

PROJECT NAME HyNet North West Carbon Dioxide Pipeline -
DCO

VENUE Teams

CLIENT Progressive Energy RECORDED BY WSP

MEETING SUBJECT DCO and TCPA Flood Risk Consultation with NRW

PRESENT Vic Mohun (WSP), Rebecca Potts (WSP), Rachael Chambers (WSP), Christopher Jones (NRW), Rhys
Hughes (NRW)

APOLOGIES Apologies - Frances Marlow (FM) (WSP), Georgie Kleinschmidt (WSP),

DISTRIBUTION As above plus: Quentin Bahlman (PEL), Trevor Croft (PEL), Lara Peter (WSP), Natalie Corless (WSP)

CONFIDENTIALITY Restricted

ITEM SUBJECT ACTION DUE

1  Introductions

2 RC provided summary of the project and DCO

3  VM provided summary of DCO pipeline in Wales and TCPA Point of
Ayr Site.

VM presented overview map of the study area, watercourse crossings
and AGI/BVS locations.

3.1  VM presented an overview of what an AGI/BVS is alongside the type
of crossings that will be found along various sections of the pipelines.

VM mentioned a summary of all watercourse crossings within an area
of flooding risk from rivers, ordinary watercourses and surface water.

4  VM provided background information on the Wepre Brook/Alltami
Brook above ground pipeline crossing.

5  VM enquired what freeboard would be recommended and whether a
hydraulic model is needed to determine the design flood level of the
proposed above ground pipeline.

VM advised that there is currently no hydraulic model of this section of
ordinary watercourse and if it would be acceptable to simply present
the fact that the pipe would be located very high within the valley as
part of the FCA submission.

RH advised that a 600mm freeboard of the 100yr plus CC would be
needed, however, there is a need to consult with the LLFA to confirm WSP
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as this is an ordinary watercourse, but the advice is to extend the
hydraulic model to cover the ordinary watercourse.

RH also advised that the NRW would expect to see the output from the
hydraulic model and design criteria as part of the FCA at the first
submission given the scale and nature of this high-profile scheme.

VM asked who will assess the model? Would it be LLFA or would it
need to go through NRW?

RH advised that with extending the model, WSP would have to check
with the LLFA, but NRW would probably need to review too due to the
large scale of this scheme.

VM asked if there are any set criteria for how the pipe or its
foundations either side of the riverbank should be set, any erosion
control or anti scour measures?

RH mentioned that given that it’s an ordinary watercourse the LLFA
would need the lead and advise WSP on this.

VM asked will we need a FRAP?

RH said yes as it’s above the watercourse WSP will need to submit a
FRAP. With the Dee crossing this will also need a marine license.

VM asked if they could share the guidance on this.

RH said the guidance is on the NRW website and asked if are there
any Open Cut crossings on a main river? OC crossings on a main river
need a bespoke permit and OC crossings on other watercourses
would require a FRAP as there are no exceptions

    WSP

WSP

   WSP

   RH

6  VM presented a summary of all works that are been carried out at the
Point of Ayr site for the TCPA.
VM queried if, as part of the TCPA application, there is the crossing of
a main river will a FRAP need to be applied?
RH – FRAPs will be required based on the construction methodology
and the guidance available from the NRW.

7  VM listed the outstanding queries for the DCO and TCPA.

RP mentioned that WSP have had some responses from NRW for the
TCPA and DCO but none from DCWW as of yet. For the outstanding
queries, NRW asset and planning team need to be contacted for
further information.

RH said eventually the email requests will reach the asset team and
you will be able to get access to the info then. There is a pumping
station on an embankment in Talacre, also a hydraulic model available
for the POA one which should be able to inform your FCA. The River

WSP
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Dee also has one, Broughton Brook also has one, these can be
retrieved to inform the FCAs.

VM advised that the FCAs would cover the permanent works only and
not the temporary or construction works and enquired if this would be
acceptable.

RH mentioned that the FCA needs to acknowledge the need for
generic mitigation measures for managing flows during the
construction phase as this would then need to be elaborated more
within the CEMP.

RH advised that NRW are about to raise concerns within the PEIR on
the fact that some temporary compounds/construction areas are
located within areas at flood risk/floodplains.

VM asked in relation to the buried pipeline, would it be acceptable to
assume in the FCA that the risk to the permanent works from sources
eg tidal, fluvial, groundwater reservoir etc would be negligible?

RH advised that this is acceptable but also to yes but need to
acknowledge where the sites are in a flood risk areas.

7.1  VM asked about the format of the FCA report, ie whether it would be
suitable to have one FCA for all the proposals for the DCO in separate
chapters and as there would otherwise be a lot of repetitions given the
linear nature of the scheme.

RH mentioned that this is acceptable.

8  VM asked if NRW can provide guidance on vulnerability classes

RH advised that would generally be advised by the LPA/LLFA.

9  VM mentioned that surface water management and drainage strategy
is prepared by other consultants and will not form part of the FCAs.

RH – this is acceptable as long as reference is made within the FCA
report of other documents.

10  RH advised that the NRW offer a pre-application advice service on
FRAPs. Need for FRAPs for Ordinary watercourse crossings will need
to be discussed with the LLFAs.

RH confirmed that the report does not need to be bilingual.

11  AOB - none

NEXT MEETING

An invitation will be issued if an additional meeting is required.
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Dear Ms Potts,
 
Thank you for your email concerning the above.  In response to your queries, please see
below:
 

A map and details of any hydraulic structures / pumping stations and associated
maintenance regime – We will advise you in due course.
AIMS records within the study area – Please explain.
Details of any flood defences in the area including standard of protection, condition,
type and maintenance regime - http://lle.gov.wales/Catalogue?lang=en&text=defences
Main rivers - http://lle.gov.wales/catalogue/item/MainRivers/?lang=en
Details of any proposals for any future flood alleviation scheme that could affect the
site and if so, provide details and timescales -
https://naturalresources.wales/flooding/managing-flood-risk/flood-risk-management-
programme/?lang=en
Details of any pumping stations / other man-made structures / sources of flood risk
that could affect the sites  - including discharge rates as well and where they discharge
to? -
http://lle.gov.wales/catalogue/item/ConsentedDischargesToControlledWatersWithCon
ditions/?lang=en & •     Station Name - only if known. Can be found on NRFA website
https://nrfa.ceh.ac.uk/   & https://www.gaugemap.co.uk/#  or NRW’S RLOI website
https://naturalresources.wales/riverlevels?lang=en
Any previous flooding records for the site or the surrounding area including dates,
source, depth, extent and any further details -
http://lle.gov.wales/catalogue/item/HistoricFl/?lang=en
Information regarding any specific local pressures or objectives that may be of
particular relevance to the construction of a below ground pipeline? – Please consult
with our planning department - https://naturalresources.wales/guidance-and-
advice/business-sectors/planning-and-development/contact-details-for-planning-
enquiry/?lang=en
Information regarding licensed surface water abstractions/discharges and private
surface water abstractions/discharges within the 200m study area (ones with a current
licence) -
http://lle.gov.wales/catalogue/item/ConsentedDischargesToControlledWatersWithCon
ditions/?lang=en & http://lle.gov.wales/catalogue/item/LicencedWaterAbstractions
Any known issues associated with water quality within the area? (200m) – Please
provide specific details.  We have a WQ dataset up to 2013 -
http://lle.gov.wales/catalogue/item/UKWaterQualitySamplingHarmonisedMonitoringSc
hemeDetailedData/?lang=en
 
 

Does the alignment of proposed pipeline lie near or within a Critical Drainage Area?
Please consult with our planning department -
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-
development/contact-details-for-planning-enquiry/?lang=en
Any information on groundwater flooding/emergence issues and depth monitoring

mailto:datadistribution@cyfoethnaturiolcymru.gov.uk
http://lle.gov.wales/Catalogue?lang=en&text=defences
http://lle.gov.wales/catalogue/item/MainRivers/?lang=en
https://naturalresources.wales/flooding/managing-flood-risk/flood-risk-management-programme/?lang=en
https://naturalresources.wales/flooding/managing-flood-risk/flood-risk-management-programme/?lang=en
http://lle.gov.wales/catalogue/item/ConsentedDischargesToControlledWatersWithConditions/?lang=en
http://lle.gov.wales/catalogue/item/ConsentedDischargesToControlledWatersWithConditions/?lang=en
https://nrfa.ceh.ac.uk/
https://www.gaugemap.co.uk/#
https://naturalresources.wales/riverlevels?lang=en
http://lle.gov.wales/catalogue/item/HistoricFl/?lang=en
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-development/contact-details-for-planning-enquiry/?lang=en
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-development/contact-details-for-planning-enquiry/?lang=en
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-development/contact-details-for-planning-enquiry/?lang=en
http://lle.gov.wales/catalogue/item/ConsentedDischargesToControlledWatersWithConditions/?lang=en
http://lle.gov.wales/catalogue/item/ConsentedDischargesToControlledWatersWithConditions/?lang=en
http://lle.gov.wales/catalogue/item/LicencedWaterAbstractions
http://lle.gov.wales/catalogue/item/UKWaterQualitySamplingHarmonisedMonitoringSchemeDetailedData/?lang=en
http://lle.gov.wales/catalogue/item/UKWaterQualitySamplingHarmonisedMonitoringSchemeDetailedData/?lang=en
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-development/contact-details-for-planning-enquiry/?lang=en
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-development/contact-details-for-planning-enquiry/?lang=en
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Yn gywir / Yours sincerely,
Michelle Lewis

Cyfoeth Naturiol Cymru/ Natural Resources Wales

Ffon/ Phone: 03000 653577

Symudol / Mobile: 07917243096

Office Location Llys Afon, Hwiffordd / Office Location River Court, Haverfordwest
Cwsmer, Cyfarthrebu a Masnach - Customer, Communications and Commercial

Oriau gwaith arferol/Normal working hours — Mon-Fri, 9 to 5

Yn falch o arwain y ffordd at ddyfodol gwell i Gymru trwy reoli'r amgylchedd
ac adnoddau naturiol yn gynaliadwy.

Proud to be leading the way to a better future for Wales by managing the
environment and natural resources sustainably.

cyfoethnaturiol.cymru / naturalresources. wales

Twitter | Facebook | Linkedin | Instagram





information at key locations - Unfortunately we don’t hold records on instances of
groundwater flooding.  The relevant Local Authority is the Lead Local Flood Authority
on mitigating risk from groundwater flooding in its area.
Any local ground infiltration potential/information - Please consult with our planning
department - https://naturalresources.wales/guidance-and-advice/business-
sectors/planning-and-development/contact-details-for-planning-enquiry/?lang=en
Any information on existing and proposed flood storage areas -
http://lle.gov.wales/catalogue/item/Flstor/?lang=en
Any information on existing culverts (alignment, depth, sizes, conditions) within the
study area – We will advise in due course.
Any information on proposed culvert diversion schemes - We will advise in due course.
Any information on proposed river channel or open watercourse diversion schemes -
We will advise in due course.
Any local highway drainage issues or flooding issues  -Please contact the relevant
Local Authority on this matter.

 
The location of where the proposed 36” pipeline would cross Altami Brook/Wepre Brook via
a short section of above-ground pipeline is shown on the attached plan.
Given the proposed crossing approach, we would like to enquire about the requirements and
design considerations. In particular, please advise on the following:
 

Need for FCA or hydraulic modelling for the proposed channel crossing - Please
consult with our planning department - https://naturalresources.wales/guidance-and-
advice/business-sectors/planning-and-development/contact-details-for-planning-
enquiry/?lang=en  
Flood defence consenting for the proposal/Flood Risk Activity Permitting (FRAP)  -
Please see the following link - https://naturalresources.wales/permits-and-
permissions/flood-risk-activity-permits/apply-for-a-new-bespoke-permit/?lang=en
Minimum clearance for the pipeline above the maximum flood level (freeboard) -
Please consult with our planning department -
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-
development/contact-details-for-planning-enquiry/?lang=en  
Any easements that need to be provided for the proposed pipeline and its associated
above ground supporting structures - Please consult with our planning department -
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-
development/contact-details-for-planning-enquiry/?lang=en   
Any information on the minimum clearances within the channel width that need to be
provided at the point where the proposed foundations supporting the pipeline cross the
watercourse - Please consult with our planning department -
https://naturalresources.wales/guidance-and-advice/business-sectors/planning-and-
development/contact-details-for-planning-enquiry/?lang=en    

Please also accept this as an acknowledgement that your request has been received.
  
It can take up to 20 working days to supply data that is not available online, therefore if you
have any queries on your data request, please contact us.
  
For further information on what you can expect from us, please visit our website:
Natural Resources Wales / Contact us or call the Customer Hub on 0300 065 3000 (open
9am-5pm, Monday to Friday).
 
Please provide information on AIMS and we look forward to hearing from you in due course.
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------------------- Original Message -------------------
From: Potts, Rebecca < @wsp.com>;
Received: Mon Mar 07 2022 12:32:27 GMT+0000 (Greenwich Mean Time)
To: Enquiries Queue <enquiries@cyfoethnaturiolcymru.gov.uk>;
Cc: Franklin-Losardo, Declan < @wsp.com>; Marlow, Frances @wsp.com>;
Mohun, Vic @wsp.com>; @wsp.com;
Subject: Flood Risk and Drainage Enquiry - Hynet North West CO2 Pipeline Project 

Dear Sir/Madam,
WSP are supporting Liverpool Bay CCS Ltd (the Applicant) on the DCO planning application for the
Hynet Northwest CO2 Pipeline (the DCO Proposed Development) which crosses Cheshire and

Flintshire (see location map). Overall, the DCO Proposed Development involves the installation of a 36
inch and 20 inch pipeline below ground. A more detailed description of the DCO Proposed
Development is available in the Preliminary Environmental Information Report (PEIR) which, as part of
the ongoing Section 42. statutory consultation, is available at the following link:

 . Flintshire County Council and natural resources Wales were also initially
consulted. We have attached a plan showing the draft DCO Order Limits, pipeline alignment and
Above Ground Installations (AGI) and Block Valve Stations (BVS) within Flintshire to this email.
 
The pipeline will be buried at a minimum depth of 1.2m in open-cut sections, however, for special
crossings such as railways lines, specified roads and main rivers, the depth would be greater to avoid
existing services, physical obstructions and to take in account of the higher ground loading. The only
anticipated exception of this is the crossing of the Wepre Brook, which due to a technical engineering
reason, may be crossed by a short section of above ground pipework before then continuing below
ground.
 
The proposed scheme also includes the addition of 7 Block Valve Stations (BVS) which can manage the
transfer of the CO2 in the pipeline and 4 Above Ground Installations (AGIs) where the pipeline will be

above ground for general operations.  A typical BVS is attached for information.



Within Wales, there are two AGIs (Northop Hall and Flint), one block valve on the new pipeline (Aston
Hill) and four new block valves on the existing pipeline (Coed-y-Cra, Cornist Lane, Pentre Halkyn,
Babell)
 
WSP have previously consulted with you on the DCO Proposed Development and more information
about this consultation can be found here. More general information about the wider Hynet project
can be found at .
WSP are currently undertaking a Flood Consequences Assessment for the DCO Proposed
Development (proposed pipeline, AGIs and BVSs) to assess the flood risk. We have provided below a
list of general enquiries which you may currently hold and which we would like to request in order to
inform the preparation of the FCA for the application submission.
 

Information request to complete the Flood Consequences Assessment
Watercourses (within 200m of the current proposed route of the new pipeline, AGIs/BVSs)

A map and details of any hydraulic structures / pumping stations and associated maintenance
regime.
AIMS records within the study area

Flood Defences / Other Structures (within 200m of the current proposed route of the new
pipeline, AGIs/BVSs)

Details of any flood defences in the area including standard of protection, condition, type and
maintenance regime.
Details of any proposals for any future flood alleviation scheme that could affect the site and if
so, provide details and timescales
Details of any pumping stations / other man-made structures / sources of flood risk that could
affect the sites  - including discharge rates as well and where they discharge to?

Previous Flooding Records (within 200m of the current proposed route of the new pipeline,
AGIs/BVSs)

Any previous flooding records for the site or the surrounding area including dates, source,
depth, extent and any further details

Surface Water
Information regarding any specific local pressures or objectives that may be of particular
relevance to the construction of a below ground pipeline?
Information regarding licensed surface water abstractions/discharges and private surface water
abstractions/discharges within the 200m study area (ones with a current licence)
Any known issues associated with water quality within the area? (200m)

Other queries
Does the alignment of proposed pipeline lie near or within a Critical Drainage Area?
Any information on groundwater flooding/emergence issues and depth monitoring information
at key locations
Any local ground infiltration potential/information
Any information on existing and proposed flood storage areas
Any information on existing culverts (alignment, depth, sizes, conditions) within the study area
Any information on proposed culvert diversion schemes
Any information on proposed river channel or open watercourse diversion schemes
Any local highway drainage issues or flooding issues

 

Further information to inform the design of proposed above-ground crossing
of Altami Brook/Wepre Brook (location as shown on attached drawing)
 
 

https://infrastructure.planninginspectorate.gov.uk/projects/north-west/hynet-north-west-carbon-dioxide-pipeline/?ipcsection=docs&stage=1&filter1=Environmental+Impact+Assessment+Scoping


The location of where the proposed 36” pipeline would cross Altami Brook/Wepre Brook via a short
section of above-ground pipeline is shown on the attached plan.
Given the proposed crossing approach, we would like to enquire about the requirements and design
considerations. In particular, please advise on the following:

Need for FCA or hydraulic modelling for the proposed channel crossing
Flood defence consenting for the proposal/Flood Risk Activity Permitting (FRAP)
Minimum clearance for the pipeline above the maximum flood level (freeboard)
Any easements that need to be provided for the proposed pipeline and its associated above
ground supporting structures
Any information on the minimum clearances within the channel width that need to be provided
at the point where the proposed foundations supporting the pipeline cross the watercourse

 
We would be very grateful if you could review the above information and advise what you would be
able to provide. We would also like to request an indication of the associated costs and the timescales
for the provision of this information. Given the tight programme for the preparation of the application
submission, we would appreciate your response and support as soon as possible.
 
Kind Regards,
 

    Rebecca Potts
Graduate Consultant
Water Risk Management and Engineering
BSc, MSc, GradCIWEM
Mental Health First Aider

     
     

Confidential
This message, including any document or file attached, is intended only for the addressee and may contain privileged and/or confidential
information. Any other person is strictly prohibited from reading, using, disclosing or copying this message. If you have received this
message in error, please notify the sender and delete the message. Thank you. WSP UK Limited, a limited company registered in
England & Wales with registered number 01383511. Registered office: WSP House, 70 Chancery Lane, London, WC2A 1AF.

 
 
 

NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary
or otherwise subject to restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any
unauthorized use, disclosure, viewing, copying, alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited.
If you have received this message in error, or you are not an authorized or intended recipient, please notify the sender immediately by
replying to this message, delete this message and all copies from your e-mail system and destroy any printed copies. 

-LAEmHhHzdJzBlTWfa4Hgs7pbKl

https://www.wsp.com/en-GB/
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Pentre Halkyn surface water flood map
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Figure 18.5.16
Babell surface water flood map
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SuDS Approval Checklist

S1 – Surface water runoff destination

Level Are you able to apply the
following?

Yes No If no, can you
move onto the

next level?
Level 1 Rainwater collected for use

Level 2 Discharge of surface water
into the ground

Level 3 Discharge to a surface water
body

Level 4 Discharge to a surface water
sewer or highway drain

Level 5 Discharge to a combined
sewer

S2 – Surface water runoff hydraulic control

Level Are you able to apply the
following?

Yes No If no, can you
move onto the

next level?
Level 1 Interception by runoff

Level 2 Morphological protection of
receiving surface water bodies

Level 3 Flood risk mitigation for
receiving surface water bodies

Level 4 Flood protection for the site

Level 5 Extreme event exceedance
management of surface water
runoff

Level 6 Evaluation of impact of
potential failure of a drainage
system

Level 7 If site is contaminated, can
infiltration take place in



isolation from the contaminated
layer

S3 – Water Quality

Level Are you able to apply the
following?

Yes No If no, can you
move onto the
next level?

Level 1 Exceptions for combined
sewers

Level 2 SuDS design for pollution
prevention

Level 3 Required measures for
pollution prevention

Level 4 Pollution control requirements
for different land use types
and appropriate design
strategies

S4 – Amenity

Level Are you able to apply
the following?

Yes No If no, can you
move onto the
next level?

Level 1 Can the water be kept at
or close to the ground
surface?

Level 2 Is the SuDS design
visually aesthetic to the
public?

Level 3 Can the land for SuDS be
used for other
purposes?

Level 4 When needed can
maintenance be used
promptly?

Level 5 Can vegetation be
included in the design?



S5 – Biodiversity

Level Are you able to
apply the
following?

Yes No/N/A If no, can you
move onto the
next level?

Level 1 Can the SuDS
scheme be like,
linked with,
and/or
supportive of the
natural habitat
and associated
species?

Level 2 Where
appropriate can
the SuDS benefit
priority habitats?

Level 3 Where
appropriate can
the SuDS provide
biodiversity that
is self-sustaining
and resilient to
changes in
environmental
conditions?

S6 – Design of drainage for Construction, Operation and
Maintenance and Structural Integrity

Level Are you able to
apply the
following?

Yes No If no, can you
move onto the
next level?

Level 1 Can the design
indicate how
SuDS features
will be managed,
protected and
commissioned?

Level 2 The designer
provides
information in
the form of a
construction plan
to advise those



responsible for
construction of
the SuDS.

Level 3 The materials
including
products,
components,
fittings or
naturally
occurring
materials be of
suitable nature
to preserve
natural resources

Level 4 The design to
include a
proposed
maintenance
plan

Level 5 Where deposited
sediment could
affect the design
life of the SuDS,
provide a
sediment control
system

Level 6 Include plan of
the health and
safety risks
associated with
the maintenance
of the drainage
systems and how
to minimise
these risks

For full guidance on SuDS approval please check the following document:
https://gweddill.gov.wales/docs/desh/publications/181015-suds-statutory-standards-en.pdf
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