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1 INTRODUCTION 
1.1.1 RSK Environment Ltd was commissioned by Castle Cement Limited (the 

‘Applicant’) to provide a Flood Consequences Assessment (FCA) to support the 
planning application at Padeswood Cement Works (the ‘Site’). The Site includes 
the full extent of Castle Cement Limited's land ownership including operational 
and non-operational land and the Proposed Development. Development 
proposals include the expansion of the existing operational cement works to 
include a Carbon Capture Plant, which will compromise of a Combined Heat and 
Power (CHP) plant and a Post Combustion Carbon Capture and Compression 
(PCCCC) plant.  

1.1.2 The purpose of the FCA is to establish the flood risk associated with the 
Proposed Development and to propose suitable mitigation, if required, to reduce 
the flood risk to a more acceptable level. The FCA must demonstrate that the 
Proposed Development will be safe for its lifetime (for the purposes of the FCA, 
this is assumed to be 60 years) taking account of the vulnerability of its users, 
without increasing flood risk elsewhere.  

1.1.3 This assessment has been prepared in accordance with the Planning Policy 
Wales 121 and its accompanying Technical Advice Note 152, the Interim Code of 
Practice for Sustainable Drainage3, BS 8533-2011 Assessing and Managing 
Flood Risk in Development Code of Practice4 and the Recommended Non-
Statutory Standards for Sustainable Drainage (SuDS) in Wales5, with site-
specific advice from Natural Resources Wales, the Lead Local Flood Authority, 
the Local Planning Authority, the architect and the Applicant. 

1.1.4 It includes a summary of the proposed surface water drainage strategy, showing 
how Sustainable Drainage Systems (SuDS) have been used to demonstrate 
surface water is appropriately managed on-site, with the aim that there is no 
increased risk of flooding on-site or elsewhere as a result of the Proposed 
Development. 

1.1.5 This assessment has been undertaken in consultation with the relevant 
authorities, and with reference to data, documents and guidance published by 
Natural Resources Wales, the Lead Local Flood Authority/Local Planning 
Authority (Flintshire County Council) and the Water Authority (Welsh Water). 

1.1.6 The comments given in this report and opinions expressed are subject to RSK 
Group Service Constraints provided in Appendix A.  

 

 
1 https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf  
2 https://www.gov.wales/technical-advice-note-tan-15-development-flooding-and-coastal-erosion  
3 https://www.susdrain.org/files/resources/other-guidance/nswg_icop_for_suds_0704.pdf  
4 https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-
practice/#:~:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20prop
osed%20development    
5 https://www.gov.wales/sites/default/files/publications/2019-06/statutory-national-standards-for-sustainable-
drainage-systems.pdf   

https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/technical-advice-note-tan-15-development-flooding-and-coastal-erosion
https://www.susdrain.org/files/resources/other-guidance/nswg_icop_for_suds_0704.pdf
https://www.susdrain.org/files/resources/other-guidance/nswg_icop_for_suds_0704.pdf
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-national-standards-for-sustainable-drainage-systems.pdf
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-national-standards-for-sustainable-drainage-systems.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/technical-advice-note-tan-15-development-flooding-and-coastal-erosion
https://www.susdrain.org/files/resources/other-guidance/nswg_icop_for_suds_0704.pdf
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-national-standards-for-sustainable-drainage-systems.pdf
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-national-standards-for-sustainable-drainage-systems.pdf
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2 SITE DESCRIPTION & PROPOSALS 
2.1 Existing Site 

Site Description 

The Padeswood Cement Works (Figure 2.1) is located to the south of Buckley, near 
Mold, Flintshire, North Wales, CH7 4HB at National Grid Reference SJ 29127 62227, 
within the administrative boundary of Flintshire County Council. Currently, the Site is 
an operational cement works and contains infrastructure, plant and machinery to 
enable operations that include but are not limited to cement kilns, grinding mills and 
silos as well as several office buildings, workshops and vehicle parking. The Site as 
defined also includes an area of non-operational land comprising a mixture of uses, 
including agriculture and residential. 

Figure 2.1 Site Boundary 

2.1.1 The Site is approximately 70.9ha in size and is broadly rectangular in shape with 
the existing operations in a central belt stretching from the western edge to the 
eastern edge. 

2.1.2 Padeswood Hall Farm, a property owned and leased to private tenants by the 
Applicant, is located within the Site towards the northern boundary. A second 
property, Padeswood Hall, is also located within the Site, approximately 100m 
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west of Padeswood Hall Farm. Padeswood Hall was previously occupied as 
office accommodation but is currently vacant.  

2.1.3 Padeswood Drive, a minor residential road exiting from the A5118, is located 
within the northern perimeter of the Site and provides access to 12 semi-
detached residential dwellings, which are owned by the Applicant and privately 
rented to residential tenants. Approximately 400m west of the northern corner of 
the Site and approximately 200m south west of the south western corner of the 
Site are small farm holdings with several agricultural buildings and sheds.  

2.1.4 A small automotive industrial estate is located immediately opposite the main 
Site access off the A5118. Otherwise, the land surrounding the Site comprises 
agricultural fields with hedgerow field boundaries and there are several small 
areas of woodland. Planting has been undertaken in areas of the Site to provide 
screening to nearby receptors, such as the A5118.  

2.1.5 The A5118 runs parallel to the northern boundary of the Site, where the junction 
for the main Site access is located. The eastern boundary of the Site is aligned 
with Borderlands railway, running north to south, terminating at Wrexham 
General to the south and Bidston to the north, for onward connection to Liverpool.  

Topography 

2.1.6 Levels across the Site range from approximately 105.7m Above Ordnance 
Datum (AOD) in the west to approximately 107.1m in the east. There are some 
areas with a greater change in elevation to the east and south; however, they 
are not used in relation to the operation of the cement works. The topographic 
survey is included in Appendix B. 

Existing Drainage 

Private 

2.1.7 Based on the provided surface water drainage connectivity plans (Appendix C) 
surface water runoff discharges to the private on-site sewer network and is then 
directed towards the balancing ponds in the southern areas of the Site then 
discharged to on-site watercourses. 

2.2 Development Proposals 

2.2.1 The Proposed Development comprises of the following main elements as 
detailed in Table 2.2.  
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Table 2.1 Full Description of Main Proposed Development’s Components 

Proposed 
Development 
Component  

Component Description 

Temporary Enabling Development 

Carbon Capture Plant 
materials laydown and 
contractors’ storage 
area 

This area will be used by the appointed principal 
contractor for storage of materials, equipment and plant 
required for the construction phase of the Proposed 
Development. This area will also be used for the 
fabrication of large plant, such as the regenerator and 
absorber columns. This area will be reinstated post-
construction.  

Carbon Capture Plant 
contractor village and 
welfare 

This area will be used by the appointed principal 
contractor for temporary welfare facilities for 
construction workers. The facilities will include toilet and 
washing provision, sheltered areas to change and rest 
and places for workers to prepare food. 

Plant shutdown village This is a temporary working area for use during 
shutdowns of the existing operational kiln. 

Carbon Capture Plant 
laydown and 
construction offices 

This area will be used by workers for vehicle parking 
during the construction phase of the Proposed 
Development. Temporary construction offices will be 
erected for the duration of the construction period. This 
area is part of the biodiversity mitigation proposals and 
will be reinstated and improved post-construction.  

Carbon Capture Plant 
laydown area 

This area will be used by the appointed principal 
contractor for temporary storage and assembly of 
construction equipment, similar to the Carbon Capture 
Plant materials laydown and contractors’ storage area.  

Permanent Enabling Development 

Earth bunding 

Earth bunding will be implemented on the northern 
section of the Site to screen the Proposed Development 
from residential properties on Padeswood Drive. 
Bunding will be created using the stripped soil during 
the construction phase and will be stabilised and 
landscaped by native planting. 

Padeswood Hall  The derelict Padeswood Hall will be demolished as part 
of the Proposed Development.  

Padeswood Hall Farm 
and all outbuildings 

These buildings are set to be demolished as part of the 
Proposed Development. The Applicant will engage with 
current tenants at Padeswood Hall Farm to provide 
ample notice of the works to enable them to make plans 
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Proposed 
Development 
Component  

Component Description 

for future housing arrangements. The Applicant will 
notify the tenants when a local property within the 
Applicant’s company portfolio becomes available. 

Carbon Capture Plant 
site access road  

A permanent site access road will be constructed to 
allow for vehicle access to the Carbon Capture Plant 
from the A5118. The site access road will use the 
existing site access from the A5118 then follow the 
existing track immediately west past Padeswood Hall 
and Padeswood Hall Farm before following the western 
perimeter of the Site boundary, heading southwards for 
approximately 350m to the Carbon Capture Plant. 

Site access 
improvements 

Minor modifications will be carried out to the existing 
site access from the A5118 to facilitate access for 
construction equipment and vehicles. 

Offices and joint control 
centre 

A new building will be constructed and used during the 
operational phase of the Proposed Development as a 
base for workers to control the Carbon Capture Plant. 

Storm water holding 
pond 

A new storm water attenuation pond will be constructed 
to serve the Carbon Capture Plant. 

General car park 
An new car park area for staff, general contractors and 
visitors to the new Carbon Capture Plant and existing 
cement works will be constructed. 

Pipeline connection 
point compound ground 
preparation 

A 50m by 28m area located within the north western 
corner of the Carbon Capture Plant footprint and is 
designated for the construction of Liverpool Bay CCS 
Limited’s Above Ground Installation (connection point) 
where the CO2 transport pipeline will connect the 
Proposed Development to the HyNet connection point 
in Northop Hall. Ground will be prepared (vegetation 
clearance, cut and fill and levelling) to accommodate 
the installation of the Above Ground Installation. 
 

Carbon Capture Plant 

Instrument air system 

Comprising air compressor and air dryer, to provide a 
clean supply of compressed air for use by various plant 
control instrumentation such as pneumatic equipment 
and electrical control valves. 
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Proposed 
Development 
Component  

Component Description 

Waste heat recovery 
system  

Two heat exchangers will be installed within the existing 
cement works. One will be installed adjacent to the 
preheater tower and the second installed at the clinker 
cooler. They will be used to harvest waste heat for use 
in the Carbon Capture Plant. 

Combined Heat Power 
plant and associated 
infrastructure 

A Combined Heat Power plant comprising a gas burner 
and boiler to produce steam, for a steam turbine 
generator with 15MWe (minimum) and low pressure 
steam for heating in the PCCCC 83MW (minimum) 
thermal of installed capacity. 

Integrated quencher 
An integrated quencher tower will be constructed which 
cools the gas stream using water and removes particles 
and aerosols to optimise CO2 absorption. 

Gas-Gas heater 
A type of heat exchanger which exchanges the heat 
from the untreated flue gas upstream of the Integrated 
quencher to treated flue gas from the Wash tower. 

Absorber tower  The CO2 in the gas stream reacts with the amine 
solution to capture the CO2. 

Wash tower  

The wash tower collects liquid droplets that are 
transported in the gas stream from the Absorber tower 
to improve CO2 capture efficiency and reduce 
emissions. 

CO2 regenerator 
column  

A cylindrical pressure vessel where the rich amine 
(amine containing CO2) is heated to release the CO2 
captured in the Absorber tower. 

Compressor house A building containing a multistage CO2 compressor to 
increase pressure for CO2 pipeline operation. 

Pipeline connection 
point compound  

This 50m by 28m area is located within the north 
western corner of the Carbon Capture Plant footprint 
and is designated for the construction of Liverpool Bay 
CCS Limited’s Above Ground Installation (connection 
point) where the CO2 transport pipeline will connect the 
Proposed Development to the HyNet connection point 
in Northop Hall. This Above Ground Installation will tie 
into the Proposed Development utilities mentioned 
above i.e. drainage and power. 
The Above Ground Installation does not form part of 
this DNS application as permission will be sought by 
Liverpool Bay CCS Limited at a later date. The land 
required for the Above Ground Installation is reserved 
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Proposed 
Development 
Component  

Component Description 

on the planning drawings submitted with this DNS 
application. 

Flue gas stack  
The residual emissions will be released from the new 
Flue gas stack after the removal of up to 95% of the 
CO2. 

Hybrid cooling towers 
Used to control water temperature to indirectly cool the 
amine solution sent to the Absorber tower and thus 
optimise CO2 capture efficiency. 

Piperack and air 
coolers 

Process pipes and cable trays to transfer liquids and 
power around the Carbon Capture Plant are mounted 
on the piperack at lower levels. 
Air coolers are mounted on top of the piperack to 
reduce cooling water temperature. 

Substation 

The substation will distribute power to the Carbon 
Capture Plant from the Combined Heat and Power 
plant and grid electricity during start up and Combined 
Heat and Power plant outages.  

2.2.2 A Project Layout Plan is presented in Appendix D that shows the location and 
footprint of each of the above components within the Site.   

2.2.3 The drainage layout plans are included in Appendix E.  
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3 ENVIRONMENTAL SETTING 
3.1 Hydrology 

3.1.1 There is an unnamed ditch network spanning the perimeter of the Site boundary. 
A north–south aligned watercourse runs the length of the western Site boundary. 
A north-south aligned unnamed watercourse runs through the north east and 
eastern section of the Site boundary. 

3.1.2 A section of watercourse runs from the eastern extent of the existing plant in a 
south westerly/southern direction. The watercourse turns to the west and runs 
along the southern boundary, continuing beyond the Site eventually discharging 
into Black Brook to the west. 

3.1.3 There are four artificial ponds/natural ponds and wet areas, which lie in the 
southern section of the Site boundary. Black Brook lies 325m to the south of the 
Site boundary. Black Brook is designated a Moderate Overall waterbody under 
the Water Framework Directive/River Basin Management Plan (Cycle 3 – 2021). 

3.1.4 Designated sites Buckley Claypits and Commons Site of Special Scientific 
Interest and Deeside and Buckley Newt Sites Special Area of Conservation 
(SAC) lie slightly in excess of 1km to the north of the Site boundary. 

3.2 Geology 

3.2.1 Based on published geological records for the area (British Geological Survey 
online mapping), the Site exhibits the following geology: 

• Superficial Geology (as illustrated in Figure 3.1) : 
o Majority of Site (grey) - Till, Devensian - Diamicton. Sedimentary 

superficial deposit formed between 116 and 11.8 thousand years ago 
during the Quaternary period. 

o South Western corner (brown) - Head - Clay, silt, sand and gravel. 
Sedimentary superficial deposit formed between 2.588 million years 
ago and the present during the Quaternary period. 
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Figure 3.1 Local Superficial Geology 

 
• Bedrock Geology (illustrated in Figure 3.2):  

o Northern section (black) – Pennine Middle Coal Measures Formation 
- Mudstone, siltstone and sandstone. Sedimentary bedrock formed 
between 318 and 309.5 million years ago during the Carboniferous 
period. 

o Central section (grey) - Pennine Lower Coal Measures Formation - 
Mudstone, siltstone and sandstone. Sedimentary bedrock formed 
between 319 and 318 million years ago during the Carboniferous 
period. 

o South Western/South Eastern sections (red) - Gwespyr Sandstone - 
Sandstone and argillaceous rocks, interbedded. Sedimentary bedrock 
formed between 320 and 318 million years ago during the 
Carboniferous period. 
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Figure 3.2 Local Bedrock Geology 

 

3.2.2 A number of boreholes are noted on the British Geological Survey GeoIndex, 
however, these refer to colliery shafts/adits and contain limited geological data. 

3.2.3 At the time of writing, no site-specific intrusive ground investigations have been 
made available for the Site to confirm the underlying geology, potential 
contamination, permeability or groundwater levels on-site. 

3.3 Hydrogeology 

3.3.1 Hydrogeological information was obtained from the online Magic Maps service. 
These maps indicate that the Site is underlain by a Secondary (undifferentiated) 
superficial aquifer. The maps also indicate that the Site is underlain by a 
Secondary A bedrock aquifer. 
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4 LEGISLATION AND POLICY CONTEXT 
4.1 National Policy 

4.1.1 Table 4.1 provides a summary of the national legalisation and policy context in 
relation to flood consequences assessments.  

Table 4.1 National Legislation and Policy Context 

Legislation Key provisions 

Planning Policy 
Wales (PPW) 
Edition 12 (Feb 
2024)6 

The aims of planning policy on development and flood risk 
are to ensure that flood risk is taken into account at all 
stages in the planning process to avoid inappropriate 
development in areas at risk of flooding, and to direct 
development away from areas at highest risk. 
In the exception case where new development is 
necessary in such areas, the policy framework aims to 
make it safe without increasing flood risk elsewhere and 
where possible, reducing flood risk overall. 

Technical Advice 
Note 15 (2021) 7 

Planning Policy Wales is supported by the Technical 
Advice Note (TAN) 15, which provide additional guidance 
on flood risk. 

Flood and Water 
Management Act 
20108 

This legislation was formally ratified in May 2010 with the 
aim of implementing the findings of the 2007 Pitt Review (a 
comprehensive appraisal of all aspects of flood risk 
management in England with a series of recommendations 
to Government for future flood risk management) and co-
ordinating control of drainage and flood issues. There are 
a number of increased responsibilities within the Act that 
affect the adoption of Sustainable Drainage Systems 
(SuDS) features and the role of Natural Resources Wales 
to expand on the mapping data they provide. The 
implementation of SuDS features has many beneficial 
impacts on the treatment of surface water during 
remediation works. 

Water Resources 
Act 19919 

Section 24 – Natural Resources Wales is empowered 
under this Act to maintain and improve the quality of 
‘controlled’ waters (defined as rivers, streams, lakes, 
canals, coastal waters, estuaries and groundwater). 
Section 85 – It is an offence to cause or knowingly permit 
pollution of controlled waters. 

 
6 https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf  
7 https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf  
8 https://www.legislation.gov.uk/ukpga/2010/29/contents  
9 https://www.legislation.gov.uk/ukpga/1991/57/contents  

https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.legislation.gov.uk/ukpga/2010/29/contents
https://www.legislation.gov.uk/ukpga/2010/29/contents
https://www.legislation.gov.uk/ukpga/2010/29/contents
https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.legislation.gov.uk/ukpga/2010/29/contents
https://www.legislation.gov.uk/ukpga/1991/57/contents
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Legislation Key provisions 

Section 88 – Discharge consents are required for 
discharges to controlled waters. 

Water Framework 
Directive (2000)10 

The Water Framework Directive requires all inland and 
coastal waters to reach ‘good’ chemical and biological 
status. Flood risk management is unlikely to have a 
significant impact on chemical water quality except where 
maintenance works disturb sediment (such as de-silting) or 
where pollutants are mobilised from contaminated land by 
floodwaters. 
The main impact of the Water Framework Directive on flood 
risk management, both now and in the future, relates to the 
ecological quality of water bodies. Channel works, such as 
straightening and deepening, or flood risk management 
schemes that modify geomorphological processes can 
change river morphology. The Water Framework Directive 
aims to protect conservation-sites identified by the 
European Commission Habitats Directive and Birds 
Directive that have water-related features, by designating 
them as ‘protected sites’. 

Planning 
(Hazardous 
Substances) (Wales) 
Regulations 201511 

These Regulations consolidate, with amendments, the 
Planning (Hazardous Substances) Regulations 1992 (S.I. 
1992/656) and subsequent amending instruments insofar 
as they apply to Wales. They also include provision relating 
to the period for determination of procedure under sections 
20 and 21 of the Planning (Hazardous Substances) Act 
1990 (“the PHSA”). 
The regulations outline the quantity of hazardous 
substances that can be stored on-site prior to the 
requirement for hazardous substances consent. 

 
4.2 Local Policy 

4.2.1 Local policies ensure that flood risk is taken into account at all stages in the 
planning process to avoid inappropriate development in areas at risk of flooding 
and making development safe without increasing flood risk elsewhere and where 
possible, reducing flood risk. The Local Development Plan sets out a long term 
spatial vision, objectives and the planning and development strategy for the 
county. Relevant policies on flood risk, drainage and hydrology are outlined in 
Table 4.2. 

  

 
10 https://www.legislation.gov.uk/ukpga/1991/57/contents  
11 https://www.legislation.gov.uk/wsi/2015/1597/contents/made  

https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.legislation.gov.uk/wsi/2015/1597/contents/made
https://www.legislation.gov.uk/wsi/2015/1597/contents/made
https://www.legislation.gov.uk/wsi/2015/1597/contents/made
https://www.legislation.gov.uk/wsi/2015/1597/contents/made
http://www.legislation.gov.uk/id/uksi/1992/656
http://www.legislation.gov.uk/id/uksi/1992/656
https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.legislation.gov.uk/wsi/2015/1597/contents/made
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Table 4.2 Local Policy Context 

LDP document Key provisions and policies 

a) Flintshire Local 
Development Plan 
(2023)12 

EN14: Flood Risk 
In order to avoid the risk of flooding, development will not 
be permitted:  
a) in areas at risk of fluvial, pluvial, coastal and reservoir 

flooding, unless it can be demonstrated that the 
development can be justified in line with national 
guidance and is supported by a technical assessment 
that verifies that the new development is designed to 
alleviate the threat and consequences of flooding;  

b) where it would lead to an increase in the risk of 
flooding on the Site or elsewhere from fluvial, pluvial, 
coastal or increased surface water run-off from the 
Site;  

c) where it would have a detrimental effect on the 
integrity of existing flood risk management assets: or  

d) where it would impede access to existing and 
proposed flood risk management assets for 
maintenance and emergency purposes. 

EN15: Water Resources  
Development affecting water resources will only be 
permitted if:  
b) it would not have a significant adverse impact on the 

capacity and flow of groundwater, surface water, or 
coastal water systems;  

c) it would not pose an unacceptable risk to the quality of 
groundwater, surface water, or coastal water; and  

d) it would have access to adequate water supply, 
sewerage and sewage treatment facilities which either 
already exist, or will be provided in time to serve the 
development, without detriment to existing 
abstractions, water quality, fisheries, amenity or nature 
conservation; and  

e) there is no adverse effect on the integrity of the River 
Dee and Bala Lake SAC in particular through the 
treatment of waste water.  

To ensure no adverse effect on the integrity of the River 
SAC, development creating waste water discharges will 
be required to demonstrate there is no increase in 
phosphorus levels in the SAC. This can be achieved 
through implementation of mitigation measures and 

 
12 https://www.flintshire.gov.uk/en/PDFFiles/Planning/Examination-Library-Documents/LDP-Version-8.pdf  

https://www.flintshire.gov.uk/en/PDFFiles/Planning/Examination-Library-Documents/LDP-Version-8.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Examination-Library-Documents/LDP-Version-8.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Examination-Library-Documents/LDP-Version-8.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Examination-Library-Documents/LDP-Version-8.pdf
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LDP document Key provisions and policies 

associated supplementary planning guidance. Mitigation 
will involve, either:  
1. Delivery of measures specified in the Dee Catchment 

Phosphorus Reduction Strategy (DCPRS), which will 
require:  
i. Developer contributions/community infrastructure 

levy funds to deliver measures identified within the 
DCPRS to reduce phosphorus levels within the 
catchment.  

ii. Phasing of development to meet the delivery 
milestones within the DCPRS, and delaying 
development if milestones have not been met; OR  

2. Using alternative mitigation approaches to those 
mentioned in 1. above. Where further evidence 
demonstrates that adverse effects on the integrity of 
the River Dee and Bala Lake SAC can be avoided 
using alternative mitigation, these must be agreed with 
the Council, in consultation with Natural Resources 
Wales. 
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5 SOURCES OF FLOOD RISK 
5.1 Criteria 

5.1.1 In accordance with the PPW and advice from Natural Resources Wales, an 
assessment of the risk associated with various flooding sources is required along 
with consideration of the effects of climate change over the design life of the 
Proposed Development (for the purposes of this FCA, this is assumed to be 60 
years). 

5.1.2 Natural Resources Wales’s most recent climate change guidance, published in 
September 202113, should be referenced in order to identify the appropriate peak 
river flow and rainfall intensity allowances for the scheme. The appropriate 
allowance for peak river flow is based on the Site’s location in the country, the 
lifetime of development, the relevant flood zone and the vulnerability of the 
proposed end use. 

5.1.3 The flood risk elements that need to be considered for any site are defined in BS 
853314 as the “Forms of Flooding” and are listed as: 

• Flooding from rivers (fluvial flood risk); 
• Flooding from the sea (tidal flood risk); 
• Flooding from the land; 
• Flooding from groundwater; 
• Flooding from sewers (sewer and drain exceedance, pumping station failure 

etc); and 
• Flooding from reservoirs, canals and other artificial structures. 

5.1.4 The following sub-sections review each of these in respect of the Site. 

5.2 Definitions of Risk 

5.2.1 The categories of flood risk are outlined in the Tables below, taken from the 
Natural Resources Wales definitions for sources of flood risk. The Development 
Advice Map zones in Table 5.1 have been included to reflect current guidance, 
however the Development Advice Map is set to be replaced by the Flood Map 
for Planning ,as outlined in Table 5.2. The Flood Risk Assessment Wales maps 
have been included and outlined in Table 5.3, although these maps have no 
official status for planning purposes. The flood risk category matrix for reservoirs, 
groundwater, sewers and other artificial sources is presented in Table 5.4. 

 
  

 
13 https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-
consequence-assessments_0.pdf  
14 https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-
practice/#:~:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20prop
osed%20development  

https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
https://www.en-standard.eu/bs-8533-2017-assessing-and-managing-flood-risk-in-development-code-of-practice/#:%7E:text=This%20British%20Standard%20gives%20recommendations,associated%20with%20a%20proposed%20development
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Table 5.1 Development Advice Map Zones 

Flood Zone Description 

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

Zone B Areas known to have flooded in the past 

Zone C1  Areas of floodplain served by significant infrastructure, including 
flood defences  

Zone C2 Areas of floodplain without significant flood defence 
infrastructure 

 

Table 5.2 Flood Map for Planning Flood Risk from Rivers, Flood Risk from the 
Sea and Flood Risk from Surface Water & Small Watercourses  

Flood Zone Description 

Rivers 

Flood Zone 1  Areas with less than 0.1% chance of flooding from rivers in a 
given year. 

Flood Zone 2 
 Areas with 0.1% to 1% (1 in 1000 to 1 in 100) chance of flooding 

from rivers in a given year, including the effects of climate 
change. 

Flood Zone 3  Areas with more than 1% (1 in 100) chance of flooding from 
rivers in a given year, including the effects of climate change. 

Rivers & Sea 

Flood Zone 1 Areas with less than 0.1% chance of flooding from rivers and 
sea combined in a given year. 

Flood Zone 2 The combined 0.1% risk of flooding from rivers and the sea 
including climate change. 

Flood Zone 3 The combined 1% risk of flooding from rivers and the sea 
including climate change. 

Sea 

Flood Zone 1 Areas with less than 0.1% chance of flooding from the sea in a 
given year. 

Flood Zone 2 
Areas with 0.1% to 0.5% (1 in 1000 to 1 in 200) chance of 
flooding from the sea in a given year, including the effects of 
climate change. 
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Flood Zone Description 

Flood Zone 3 Areas with more than 0.5% (1 in 200) chance of flooding from 
the sea in a given year, including the effects of climate change. 

Surface Water and Small Watercourses 

Flood Zone 1 Areas with less than 0.1% chance of flooding from surface water 
in a given year. 

Flood Zone 2 
Areas with 0.1% to 1% (1 in 1000 to 1 in 100) chance of flooding 
from surface water and/or small watercourses in a given year, 
including the effects of climate change. 

Flood Zone 3 
Areas with more than 1% (1 in 100) chance of flooding from 
surface water and/or small watercourses in a given year, 
including the effects of climate change 

 

Table 5.3 Flood Risk Assessment Wales Map for Rivers, and Surface Water & 
Small Watercourses, and the Sea. 

Flood Zone Description 

Rivers and Surface Water and Small Watercourses 

High ‘High’ risk means that each year, this area has a chance of 
flooding of greater than 1 in 30 (3.3%) 

Medium ‘Medium’ risk means that each year, an area has a chance of 
flooding of between 1 in 100 (1%) and 1 in 30 (3.3%). 

Low ‘Low’ risk means that each year, an area has a chance of 
flooding of between 1 in 1000 (0.1%) and 1 in 100 (1%). 

Sea 

High ‘High’ risk means that each year, this area has a chance of 
flooding of greater than 1 in 30 (3.3%) 

Medium ‘Medium’ risk means that each year, an area has a chance of 
flooding of between 1 in 200 (0.5%) and 1 in 30 (3.3%). 

Low ‘Low’ risk means that each year, an area has a chance of 
flooding of between 1 in 1000 (0.1%) and 1 in 200 (0.5%). 

 

Table 5.4 Flood Risk Category Matrix from Reservoirs, Groundwater, Sewers 
and Other Artificial Sources  
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Threat Probability Low Impact Medium Impact High Impact 

High Medium Medium High 

Medium Low Medium Medium 

Low Low  Low  Low 

Very Low Very Low 

5.3 TAN 15 Justification Test 

5.3.1 TAN1515 provides technical guidance on flood risk and development which 
supplements the policy set out in PPW 1216. 

5.3.2 In line with Figure 2 of TAN15, the development category for the Proposed 
Development is ‘Less Vulnerable Development’, which includes all general 
industrial development.  

Justification Test 

5.3.3 New development17  proposed for Flood Zone C is required to show compliance 
with the justification test set out in TAN15 and PPW. The Proposed Development 
is not required to apply this test as the Site is located entirely within Flood Zone 
A, as outlined in Section 5.4. 

5.4 Flooding From Rivers (Fluvial Flood Risk)  

5.4.1 The Welsh Government Development Advice Maps (Figure 5.1) shows that the 
Site is designated as Zone A. As noted in Table 5.1, Zone A refers to a site which 
is considered to be at little or no risk of fluvial or coastal/tidal flooding. It is noted 
there is minor encroachment of Zone B at the south-western corner of the Site 
within the red line boundary, the development extents shown in Appendix D, 
confirm there is no development proposed within this area of Zone B.  

5.4.2 The Natural Resources Wales ‘Flood Risk from Rivers’ map shows the extents 
of flooding from rivers designated as ‘Main Rivers’ by Natural Resources Wales. 

 
15 https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf  
16 https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf  
17 Excluding “highly vulnerable development” and Emergency Services which cannot be permitted in Zone C2.  
The Proposed Development does not include these kinds of development. 

https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
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The flood map for planning (Figure 5.2) indicates that the Site is located within 
Flood Zone 1 once the mapping comes into operation.   

5.4.3 According to the Flood Risk Assessment Wales mapping in Figure 5.3, the Site (and 
therefore the Proposed Development) is outside of the high-low flood risk categories 
and is therefore classified as very low risk.  
Figure 5.1 Development Advice Map (accessed Feb 2023) 
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Figure 5.2 Natural Resources Wales Fluvial Flood Map for Planning  
(accessed April 2024) 

 

Figure 5.3 Flood Risk Assessment Wales Map (accessed April 2024)  
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Climate Change 

5.4.4 Fluvial flooding is likely to increase as a result of climate change. A greater 
intensity and frequency of precipitation is likely to raise river levels and increase 
the likelihood of a river overtopping its banks. However, the impact of climate 
change on fluvial flooding at the Site is considered to be low as the Site is not 
adjacent to the Fluvial Flood Zones 2 or 3 and is not in an area shown to have 
flooded previously. The Site is located at a higher elevation than the main 
watercourses to the south, so even if these areas of flood extents expand in 
future due to climate change, then the Site is still unlikely to be vulnerable to 
fluvial flooding. 

5.5 Flooding From Sea (Tidal Flood Risk) 

5.5.1 The Natural Resources Wales tidal flood risk map (Figure 5.4) shows the Site to be 
located outside the area at risk of tidal flooding. This is further confirmed by the 
mapping shown in Figure 5.3 for the Flood Risk Assessment Wales map. Therefore, 
tidal flood risk is very low. 

Figure 5.4 Natural Resources Wales Tidal Flood Map (Accessed April 2024)  
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Climate Change 

Due to its inland and elevated location, climate change impacts upon the tidal flood 
risk to the Site will be negligible. 

5.6 Flooding From Surface Water and Small Watercourses 

5.6.1 If, for a variety of reasons, intense rain is unable to soak into the ground or be 
carried through man-made drainage systems, it can run off over the surface 
causing localised floods before reaching a river or other watercourse. 

5.6.2 Generally, where there is impermeable surfacing or where the ground infiltration 
capacity is exceeded, surface water runoff will occur. Excess surface water flows 
from the Site drain naturally to the local water features, either via the on-site 
drainage network, via overland flow or through infiltration. 

5.6.3 Natural Resources Wales’s surface water and small watercourses flood map 
(Figure 5.5) shows that the Site contains areas at a low – high risk of surface 
water flooding, with the Site located within surface water Flood Zones 1, 2 and 
3. The flood maps are based on nationalised modelling of overland pathways 
and assessed using digital elevation models derived from LiDAR data sets for 
the topographical inputs into the modelling. The modelling is not site-specific and 
does not account for drainage infrastructure.  

5.6.4 The area of risk has been compared with the development plan from Appendix 
D and presented in Figure 5.6 as a simple overlay for a visual comparison. The 
mapping shows the greatest extents of risk are located centrally within the Site 
where there is no further development proposed. The surface water flooding 
shown on the flood mapping will be, to an extent, intercepted and drained by the 
existing private surface water drainage system as shown in Appendix C. 
Therefore, flooding shown on the mapping may appear greater than would be 
expected to occur on-site.  

5.6.5 A linear band of surface water flood risk extends southwards from the central 
area of risk, suggesting an overland flow path through the Proposed 
Development. It is assumed that the proposed road network around the periphery 
of the Proposed Development will interrupt this flow path and cause surface 
water flows to route south eastwards around the Site and onwards into the 
southern Site boundary watercourse.  

5.6.6 There is some surface water flooding at the southern Site boundary associated 
with the small watercourse located there. The surface water flooding shown on 
the plan appears to encroach into the southern extents of the Proposed 
Development, however the drainage engineering layout in Appendix E would 
suggest that there is at least a 2.4m elevation difference between the 
watercourse and Proposed Development as indicated by the 97.5mAOD and 
99.9mAOD design elevation levels.  

5.6.7 The surface water flood risk at the north of the Site shows that the proposed 
sports ground to the north east is within surface water Flood Zone 2 and 3, whilst 
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the proposed carpark and temporary construction offices to the north west are 
within surface water Flood Zone 2. 

5.6.8 The Flood Risk Assessment Wales map (illustrated in Figure 5.7) largely aligns 
with the mapping identified in the Natural Resources Wales surface water and 
small watercourse flood map. However, unlike the Natural Resources Wales 
map, the Flood Risk Assessment Wales map does not include expected 
increases in flood risk from climate change so the risk shown on Site is marginally 
lower in that map. 

5.6.9 Overall, given the non-residential classification of the Proposed Development, and 
the mitigation features in place such as positive drainage for the centrally located risk, 
and the proposed embankment at the southern Site boundary, the overall surface 
water flood risk is considered to be low risk. 

Figure 5.5 Natural Resources Wales Surface Water Flood Map (Accessed April 
2024)  
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Figure 5.6 Surface Water Flood Map with the Proposed Development layout 
(Accessed April 2024) 
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Figure 5.7 Flood Risk Assessment Wales – Surface Water and Small 
Watercourses Map (Accessed April 2024) 

Climate Change 

5.6.10 Surface water flooding is likely to increase as a result of climate change in a 
similar ratio to fluvial flooding. Increased intensity and frequency of precipitation 
is likely to lead to reduced infiltration and increased overland flow. Climate 
change is taken into account in the Flood Zone mapping in Figure 5.5 which 
shows marginal changes to present day flood extents in Flood Risk Assessment 
Wales mapping in Figure 5.7.  

5.6.11 The impact of climate change on pluvial flooding at the Site is considered to be 
low as the drainage strategy will account for a climate change factor. 

5.7 Flooding From Groundwater 

5.7.1 Groundwater flooding tends to occur after much longer periods of sustained high 
rainfall. Higher rainfall means more water will infiltrate into the ground and cause 
the water table to rise above normal levels. Groundwater tends to flow from areas 
where the ground level is high, to areas where the ground level is low. In low-
lying areas, the water table is usually at shallower depths anyway, but during 
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very wet periods, with all the additional groundwater flowing towards these areas, 
the water table can rise up to the surface causing groundwater flooding.  

5.7.2 The Strategic Flood Consequence Assessment18 (SFCA) mapping shows that 
the Site does not lie within an area of potential groundwater flood risk. Therefore, 
the risk of groundwater flooding affecting the Site is considered low. 

Climate Change 

5.7.3 Climate change could increase the risk of groundwater flooding as a result of 
increased precipitation filtering into the groundwater body. If winter rainfall 
becomes more frequent and heavier, groundwater levels may increase. Higher 
winter recharge may however be balanced by lower recharge during the 
predicted hotter and drier summers. This is less likely to cause a significant 
change to flood risk than from other sources, since groundwater flow is not as 
confined. It is probable that any locally perched aquifers may be more affected, 
but these are likely to be isolated. The change in flood risk is likely to be low. 

5.8 Flooding From Sewers 

5.8.1 Flooding from artificial drainage systems occurs when flow entering a system, 
such as an urban storm water drainage system, exceeds its conveyance 
capacity, the system becomes blocked or it cannot discharge due to a high water 
level in the receiving watercourse. A sewer flood is often caused by surface water 
drains discharging into the combined sewer systems; sewer capacity is 
exceeded in large rainfall events causing the backing up of floodwaters within 
properties or discharging through manholes.  

5.8.2 Most adopted surface water drainage networks are designed to the criteria set 
out in Sewers for Adoption19. One of the design parameters is that sewer systems 
be designed such that no flooding of any part of the Site occurs in a 1 in 30 year 
rainfall event. By definition a 1 in 100 year event would exceed the capacity of 
the surrounding sewer network as well as any proposed drainage. 

5.8.3 The Site contains a complex and long-established existing private surface water 
drainage network which exists throughout the entirety of the Site. The SFCA 
does not map any sewer flooding reports in the vicinity of the Site, with the closest 
records shown to be within the area of Penyffordd to the east. 

5.8.4 To ensure that sewer and surface water flooding is not exacerbated; surface 
water must be considered within the design of the Proposed Development. This 
ensures that any additional surface water and overland flows are managed 
correctly, to minimise flood risk to the Site and the surrounding area. Any new 
surface water network on the Site should be designed to ensure exceedance of 

 
18 https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Natural-Built-Environment/LDP-
EBD-EN1-Strategic-Flood-Consequences-Assessment-Final-Report-2018.pdf   
19 https://www.water.org.uk/wp-content/uploads/2018/10/SfA-8-Master-2.pdf  

https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Natural-Built-Environment/LDP-EBD-EN1-Strategic-Flood-Consequences-Assessment-Final-Report-2018.pdf
https://www.water.org.uk/wp-content/uploads/2018/10/SfA-8-Master-2.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Natural-Built-Environment/LDP-EBD-EN1-Strategic-Flood-Consequences-Assessment-Final-Report-2018.pdf
https://www.flintshire.gov.uk/en/PDFFiles/Planning/Evidence-Base-Documents/Natural-Built-Environment/LDP-EBD-EN1-Strategic-Flood-Consequences-Assessment-Final-Report-2018.pdf
https://www.water.org.uk/wp-content/uploads/2018/10/SfA-8-Master-2.pdf
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the network has been considered, with any surface water exceedance being 
restricted to the on-site areas. 

5.8.5 The residual sewer flood risk posed to the Site will remain low. 

Climate Change 

5.8.6 The impact of climate change is likely to be generally negative regarding flooding 
from sewers. Increased rainfall and more frequent flooding associated with 
climate change will put existing sewer and drainage systems under additional 
pressure resulting in the potential for more frequent surcharging and potential 
flooding. This would increase the frequency of local sewer flooding but would not 
be significant in terms of the Proposed Development given the current low flood 



 

Castle Cement Limited   
Carbon Capture and Storage Project – Padeswood, North Wales 
Draft Flood Consequences Assessment 
663575-00 28 

risk of sewer flooding at the Site, and the controls on developments to avoid 
exceeding the network capacity. 

5.9 Reservoirs 

5.9.1 Flood events can occur from a sudden release of large volumes of water from 
reservoirs, canals and artificial structures.  

5.9.2 Reservoir flooding is extremely unlikely. There has been no loss of life in the UK 
from reservoir flooding since 1925. Since then, reservoir safety legislation has 
been introduced to ensure reservoirs are maintained.  

5.9.3 The reservoir flood map for planning (Figure 5.8) shows that the Site is not in an area 
at risk of flooding from reservoir flooding and as such is considered at a very low risk 
from this source. 

Figure 5.8 Reservoir Flood Risk Map (accessed April 2024)  

Climate Change 

5.9.4 Reservoirs can be managed over time, controlling inflow/outflow of water and 
therefore there is the capacity to control the effects of climate change. Increased 
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rainfall has the potential to increase base flow, but this should be minimal. It is 
unlikely that there will be a substantial change to the risk of flooding for the Site. 

5.10 Canals 

5.10.1 There are no Canal & River Trust owned canals within the vicinity of the Site, 
therefore no flood risk is attributed to this source. 

5.11 Flood Risk Resulting From the Proposed Development 

5.11.1 The Proposed Development will use the latest best practice guidance to ensure 
that flood risk is not increased as a result of the Proposed Development. Sections 
of the Proposed Development are located on an area of existing hardstanding, 
as such will not contribute additional runoff into the drainage systems, whilst 
other sections (CHP and PCCCC plant) are located on areas of soft landscaping. 
Whilst it is acknowledged that there is a pluvial risk/risk of flooding from small 
watercourses to sections of the Site, this will not be increased to the Site or the 
surrounding area as a result of the development through the incorporation of 
relevant mitigation as outlined in Section 6 and 8 and in the accompanying 
surface water drainage strategy which forms part of the planning application.  
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6 MITIGATION MEASURES AND RESIDUAL 
RISK 

6.1 Finished Development Levels 

6.1.1 As this Site is unlikely to be affected by fluvial flooding, there is no need to 
incorporate any freeboard levels into the finished floor levels of the design. Low 
lying areas that could lead to ponding of surface flows will be avoided by careful 
design of finished levels. 

Construction Mitigation  

6.1.2 Construction mitigation is secured through the production of an Outline 
Construction Environmental Management Plan (OCEMP), which identifies good 
working practices in line with appropriate standards. Mitigation is outlined within 
the OCEMP provided with this planning application (as provided in Volume 4, 
Technical Appendix 2.1).  

6.2 Easements and Consents 

6.2.1 Under the Water Resources Act 199120 and associated bylaws works in, over, 
under or adjacent to ordinary watercourses will require Lead Local Flood 
Authority or Local Planning Authority consent. This is to ensure that they neither 
interfere with the required Lead Local Flood Authority or Local Planning 
Authority’s work nor adversely affect the environment, fisheries, wildlife and flood 
defence in the locality. 

6.2.2 Due to the presence of Ordinary Watercourses within the vicinity of the Site, the 
Lead Local Flood Authority will require consent for any works within the proximity 
of any watercourse and may also require specific easements adjacent to these 
watercourses.  

6.2.3 Any consent works usually take place post planning, prior to construction, 
however, the principles of any development within the appropriate easements 
should be agreed at the planning stage.  

6.3 Safe Access/Egress 

6.3.1 As the Site lies outside of the 1 in 1000 year fluvial/tidal flood extent, safe access 
and egress will be available even during the most extreme flooding scenarios.  

 

 
20 https://www.legislation.gov.uk/ukpga/1991/57/contents  

https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.legislation.gov.uk/ukpga/1991/57/contents
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7 PROPOSED DEVELOPMENT 
ACCEPTABILITY 

7.1 Proposed Development Justification 

7.1.1 The Site is located within an area designated as Zone A/Flood Zone 1 (Rivers 
and The Sea) according to the Development Advice Map and pending Flood Map 
for Planning. Using the criteria set out in TAN1521, as detailed in Section 5.1, the 
Proposed Development would be deemed to be acceptable. 

 
21 https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf  

https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
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8 SURFACE AND FOUL WATER DRAINAGE 
ASSESSMENT 

8.1 Scope 

8.1.1 The Site is located in Development Advice Map Zone A/Flood Zone 1 and is 
greater than 1ha in size, therefore Natural Resources Wales and Flintshire 
County Council policies only require such development to focus on the 
management of surface water run-off. This section discusses the potential 
quantitative effects of the Proposed Development on both the risk of surface 
water flooding on-site and elsewhere within the catchment, as well as the type of 
potential SuDS features that could be incorporated as part of the masterplan. 

8.1.2 In accordance with the Sustainable Drainage (SuDS) Statutory Guidance22, the 
surface water drainage strategy should seek to implement a SuDS hierarchy that 
aspires to achieve reductions in surface water runoff rates to greenfield rates. 
Where a reduction to greenfield rates is not practicable, the proposed surface 
water drainage strategy should not exceed the existing runoff rate. 

8.1.3 In addition, Welsh Government SuDS Statutory Guidance23 requires that the first 
choice of surface water disposal should be to discharge to an adequate 
soakaway or infiltration system, where practicable. If this is not reasonably 
practicable then discharge should be to a watercourse, the least favourable 
option being to a sewer (surface water sewer is prioritised over combined sewer). 
Infiltration techniques should therefore be applied wherever they are appropriate. 

8.1.4 This section has been written in conjunction with the drainage engineering 
drawings provided in Appendix E and the Site Drainage Technical Note (report 
number Rev A: 215000-00190-000-CI-TEN-00001, 20 February 2024) which has 
been provided in Appendix F. The drainage proposals are indicative and subject 
to change as additional detail is provided as part of the Full Application Approval 
of SuDS.  

8.2 Off-site Discharge Options and Limits 

Infiltration 

8.2.1 In accordance with the SuDS Statutory Guidance, infiltration should be 
considered as the primary option to discharge surface water from the developed 
site. The effectiveness of infiltration is completely dependent on the physical 
conditions at the Site.  

8.2.2 It is concluded in Section 5 paragraph 6 of the Site Drainage Technical Note 
(February 2024) that, based on the results of a desktop study, there is potential 

 
22 https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf  
23 https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf  

https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf


 

Castle Cement Limited   
Carbon Capture and Storage Project – Padeswood, North Wales 
Draft Flood Consequences Assessment 
663575-00 33 

to utilise infiltration drainage to the ground at the north of the Site at a rate of 
10mm/h.  

Discharge to Watercourse 

8.2.3 In addition to the potential for infiltration drainage to the north of the Site, 
discharging surface water directly to a local watercourse is considered feasible 
for the Site, as there are ordinary watercourses surrounding the Site, ultimately 
conveying flow south towards Black Brook. 

8.2.4 The off-site ordinary watercourses may capture any surface water runoff 
generated from the Site and provide feasible discharge points. 

Discharge to Surface Water Sewer 

8.2.5 There are a number of private surface water sewers located on-site (Appendix 
C) which serve the existing cement works. Due to their location, the enabling 
development could connect into the existing drainage sewer features to reach 
the outfalls from the Site although will still ultimately discharge to the watercourse 
after a short distance. 

8.3 Post-development Situation 

Discharge Rate 

8.3.1 The existing site area is 70.9ha and is a combination of the existing operational 
cement works and the peripheral green/undeveloped areas. 

8.3.2 The pro-rata Institute of Hydrology (IoH) 124 method24 has been used to estimate 
the greenfield surface water runoff for 1ha of the Site (refer to Table 8.1). 
Calculations are contained in Appendix G.  

Table 8.1 IOH 124 Surface Water Runoff (Greenfield) for 1ha 

Return 
period 

Peak flow 
(l/s) 

QBar* 5.47 

1 in 1 year 4.81 

1 in 30 year 9.74 

1 in 100 year 11.93 
*mean annual maximum flow rate 

8.3.3 The discharge from the Proposed Development areas will not exceed the 
equivalent greenfield QBAR rate. The design calculations in Appendix A of the 

 
24 https://nora.nerc.ac.uk/id/eprint/7367/1/IH_124.pdf   

https://nora.nerc.ac.uk/id/eprint/7367/1/IH_124.pdf
https://nora.nerc.ac.uk/id/eprint/7367/1/IH_124.pdf
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Site Drainage Technical Note (February 2024) show that a developable area of 
4.1ha which approximately equates to the proposed discharge rate of 22.9litres 
per second (l/s) as outlined in Section 10 paragraph 1 of the technical note. 

Proposed Drainage Strategy 

8.3.4 The surface water drainage strategy has been shown on the drainage 
engineering drawings in Appendix E and principles outlined in the Site Drainage 
Technical Note (February 2024) in Appendix F.  

8.3.5 Drawings 215000-00190-000-CI-DDR-00001 (Rev B) and 215000-00190-000-
CI-DDR-00002 (Rev B) show that the main compound area will drain towards the 
stormwater holding pond towards the southern boundary of the Site. The 
stormwater holding pond is in part created from the existing holding pond in the 
same location, however additional volume is required to achieve sufficient 
attenuation and has been planned for as part of the Proposed Development.  

8.3.6 Runoff into the stormwater holding pond will pass through a Class 1 interceptor 
on the northern side of the pond before the pond inlet. Measures to prevent oily 
water contaminating the surface water runoff are outlined in Section 7 of the 
technical note and runoff from these areas will be treated separately at the oil 
water separator. A penstock valve at the holding pond outlet has been included 
to shut off discharge to the environment in the event of a fire and fire water 
contamination as outlined in Section 5.1 of the technical note. 

8.3.7 Once water quality is ensured, the holding pond will discharge to the watercourse 
at the controlled rate to the southern boundary of the Site as per the existing 
scenario. 

8.3.8 The surface water drainage attenuation has been designed to include a 40% 
climate change allowance (upper estimate) in line with government guidance for 
climate change allowances25. The attenuation caters for the 1 in 100 year event 
plus climate change allowance without flooding. Surface water calculations for 
the storage estimation are included in Appendix A of the technical note. 

8.3.9 Drawing 215000-00190-000-CI-DDR-00004 (Rev A) outlines the drainage for the 
car parks to the north of the Site. As outlined in the technical note, Section 5 
paragraph 6, the car park will drain towards soakaways with a design infiltration 
rate of 10mm/h. There will be two soakaways to accommodate the runoff, the 
design dimensions of which are detailed on the drawing. 

8.3.10 Drawing 215000-00190-000-CI-DDR-00005 (Rev A) shows the drainage from 
the new access road which connects the north side of the Site to the Proposed 
Development at the south side. The drainage strategy for this road is outlined in 
Section 5 paragraph 5 of the technical note which explains the road will drain via 

 
25 https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-
consequence-assessments_0.pdf  

https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
https://www.gov.wales/sites/default/files/publications/2021-09/climate-change-allowances-and-flood-consequence-assessments_0.pdf
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gullies to outer kerbs and discharge direct to the ditch running along the western 
edge of the road. 

8.4 SuDS Application 

8.4.1 The Proposed Development must demonstrate compliance with the Statutory 
SuDS Standards26 for the design, construction, operation and maintenance and 
operation of surface water systems serving new developments. There are 6 
Standards outlined in the guidance, these are guided by a list of Principles which 
underpin the design of surface water management schemes to meet the 
Standards. 

8.4.2 The surface water drainage design for the Proposed Development will be led by 
what can be practically achieved within the development boundaries. The 6 
Standards and notes on compliance based on the current proposals are outlined 
below. 

Standard 1 – Surface Water Runoff Destination  

8.4.3 This Standard addresses the use of surface water by the Proposed Development 
and where it should be discharged. This Standard is assessed as a hierarchy. 
The hierarchy has been applied in Section 8.2 which outlines that infiltration is 
feasible at the north side of the Site based on a desk study. The drainage for the 
proposed carparking (General Car Park) within the Proposed Development at 
the north side of the Site is proposed to discharge into soakaways for infiltration 
at an infiltration rate deemed appropriate for this area of the Site. 

8.4.4 Infiltration was not assessed as feasible for the south side of the Site. The runoff 
from the Proposed Development along the access road and south compound will 
therefore drain to the local watercourses (via a stormwater holding pond in the 
case of the Carbon Capture Plant).   

Standard 2 – Surface Water Runoff Hydraulic Control   

8.4.5 This Standard applies to discharges to surface water bodies, surface water 
sewers or combined sewerage systems. This Standard has been applied in 
Section 8.3 which has outlined that the Proposed Development should 
discharge at QBAR greenfield runoff rates for the equivalent developable area. 
The requirement for attenuation to meet this Standard has been considered and 
attenuation estimates provided within the Site Drainage Technical Note 
(February 2024) in Appendix F. The attenuation estimates include for the 1 in 
100 year storm event with an inclusion for 40% climate change increase to 
rainfall.  

Standard 3 – Water Quality 

8.4.6 This Standard encourages the treatment of surface water runoff to prevent 
negative impacts on the receiving water quality and protection of the downstream 

 
26 https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf  

https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf
https://www.gov.wales/sites/default/files/publications/2019-06/statutory-guidance.pdf
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drainage systems including sewers. The use of SuDS should aim to effectively 
manage sediments and other pollutants so discharge will be an acceptable water 
quality and will not cause a pollution risk. In the Site Drainage Technical Note 
(February 2024), Section 5 outlines the elements of the Proposed Development 
with non-potentially contaminated storm water. These are defined as the access 
roads, internal roads within the Carbon Capture Plant, and the new General Car 
Park. 

8.4.7 Potentially contaminated storm water is outlined in Section 6 of the technical note 
which explains that tank dykes for areas of potentially significant contamination 
will be utilised. The valves for the outlets to main stormwater drainage will 
normally be closed, and following rainfall the water will be tested and non-
contaminated water allowed to discharge on towards the stormwater holding 
pond. 

8.4.8 Areas of potentially oily water will be treated separately as explained in Section 
7 of the technical note. These are outlined as the pumps, compressors and 
transformers. The oily water will be collected and segregated by kerbs and 
drained to an oil water separator. 

8.4.9 For an additional safety measure, a penstock valve will be fitted at the outlet of 
the holding pond set to automatically close in the event of a fire as outlined in 
Section 5.1 of the technical note. This will enable any fire contaminated water to 
be contained and treated in the pond prior to discharge to surrounding 
watercourse. 

8.4.10 Overall, with the mitigation features outlined in the technical note, it is assessed 
that the Proposed Development’s drainage meets Standard 3. 

Standard 4 – Amenity  

8.4.11 This Standard encourages providing amenity through the use of sustainable 
drainage that integrates the surface water drainage function with open space and 
recreation opportunities where possible. SuDS should aim to make the most of 
surface water runoff as a resource by either harvesting it for non-potable 
consumption or infiltration into the ground, or by using it as a recreational, 
educational and/or amenity resource. 

8.4.12 Within the areas of car parking to the north of the Site, infiltration is proposed, 
therefore providing an amenity benefit through contributions to groundwater 
recharge. 

8.4.13 The Proposed Development does not include for the amenity value of SuDS 
given the spatial constraints within the Site boundary and the industrial nature of 
the Site. The Proposed Development would not benefit from the amenity value 
of SuDS given the Site is within private land and public access is restricted.  

Standard 5 – Biodiversity  

8.4.14 This Standard provides that biodiversity benefits will usually be best achieved by 
drainage systems which are on the surface and visible with vegetated 
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components, forming part of the local green infrastructure and local ecosystem 
structure. 

8.4.15 The Proposed Development does not include for vegetated components at the 
surface due to spatial constraints within the Site and due to the industrial nature 
of the Proposed Development. The provision of biodiversity enhancing SuDS 
within the Site would be limited by the nature of the industrial uses within the Site. 
This means that the basin will remain unvegetated given the requirement to 
retain fire water runoff in the event of a fire.  

Standard 6 – Design of Drainage for Construction, Operation and Maintenance 
and Structural Integrity 

8.4.16 This Standard provides that the design should take full account of the method of 
construction, including any specific programming requirements, to minimise the 
potential for poor construction of any drainage component. For phased 
developments, the design should indicate how SuDS features will be managed, 
protected and commissioned, especially where their use may change through 
the construction programme. 

8.4.17 As the Proposed Development progresses to detailed design, the guidance 
outlined in Standard 6 will be adhered to and will ensure the SuDS used meet 
the relevant design criteria. It is envisaged that SuDS maintenance will be the 
responsibility of the Site owners. 
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9 SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS 

9.1.1 This FCA complies with the Planning Policy Wales27 and TAN1528 Guidance and 
demonstrates that flood risk from all sources has been considered in the 
Proposed Development. It is also consistent with the Flintshire County Council 
requirements with regard to flood risk. 

9.1.2 The Site lies in an area designated as Flood Zone A (Development Advice Maps) 
and Flood Zone 1 (Flood Map for Planning – fluvial and tidal), and is outlined to 
have a chance of flooding of less than 1 in 1,000 (<0.1%) in any year. 

9.1.3 TAN1529 sets out an Acceptability Test, which states that preference should be 
given to development located outside Flood Zones C1 and at the lowest risk of 
flooding from all sources. This FCA demonstrates that the requirements of the 
Acceptability Test have been met. The Proposed Development is classified as 
‘less vulnerable’ and therefore considered appropriate within Flood Zone A/1 
without application of the Justification Test. 

9.1.4 This FCA has considered multiple sources of flooding and a summary is provided 
in Table 9.1. 

Table 9.1 Flood risk summary 

Source Level of risk  Summary/mitigation requirements 

Fluvial Very Low The Site is shown to lie in Flood Zone 
1. 

Tidal Very Low The Site is inland and not shown to be 
within any tidal flood extents. 

Surface water Very Low - High 

The areas outlined for development are 
typically at a very low – low risk of 
flooding from this source. However, the 
development areas are bounded by 
zones of higher risk and a low-high 
linear flow path runs north to south 
within the southernmost development 
parcel. The Proposed Development 
layout and proximity drained areas will 
mitigate flood risk. 

Groundwater Low The SFCA doesn’t place the Site in an 
area of groundwater risk, although no 

 
27 https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf  
28 https://www.gov.wales/sites/default/files/publications/2022-03/technical-advice-note-15-development-flooding-
and-coastal-erosion.pdf  
29 https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf  

https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
https://www.gov.wales/sites/default/files/publications/2024-02/planning-policy-wales-edition-12_1.pdf
https://www.gov.wales/sites/default/files/publications/2022-03/technical-advice-note-15-development-flooding-and-coastal-erosion.pdf
https://www.gov.wales/sites/default/files/publications/2022-03/technical-advice-note-15-development-flooding-and-coastal-erosion.pdf
https://www.gov.wales/sites/default/files/publications/2018-09/tan15-development-flood-risk.pdf
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Source Level of risk  Summary/mitigation requirements 

site-specific data on groundwater is 
available. 

Sewers Low 
Mitigation as above/where applicable 
e.g. ongoing maintenance of the on-site 
systems. 

Reservoir  Very Low The Site is not shown to be in an area 
of reservoir flood risk. 

Other sources Very Low 
No further artificial sources of flood risk 
have been identified. 

9.1.5 Overall, taking into account the above points, the development of the Proposed 
Development should not be precluded on flood risk grounds. 
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APPENDIX A RSK GROUP SERVICE 
CONSTRAINTS 
1. This report and the drainage design carried out in connection with the report (together the 
"Services") were compiled and carried out by RSK LDE Ltd (RSK) for Castle Cement Limited 
(the "client") in accordance with the terms of a contract between RSK and the "client". The 
Services were performed by RSK with the skill and care ordinarily exercised by a reasonable 
civil engineer at the time the Services were performed. Further, and in particular, the Services 
were performed by RSK taking into account the limits of the scope of works required by the 
client, the time scale involved and the resources, including financial and manpower resources, 
agreed between RSK and the client. 
2. Other than that expressly contained in paragraph 1 above, RSK provides no other 
representation or warranty whether express or implied, in relation to the Services. 
3. Unless otherwise agreed in writing, the Services were performed by RSK exclusively for the 
purposes of the client. RSK is not aware of any interest of or reliance by any party other than 
the client in or on the Services. Unless expressly provided in writing, RSK does not authorise, 
consent or condone any party other than the client relying upon the Services. Should this 
report or any part of this report, or otherwise details of the Services or any part of the Services 
be made known to any such party, and such party relies thereon that party does so wholly at 
its own and sole risk and RSK disclaims any liability to such parties. Any such party would be 
well advised to seek independent advice from a competent environmental consultant and/or 
lawyer.  
4. It is RSK’s understanding that this report is to be used for the purpose described in the 
introduction to the report. That purpose was a significant factor in determining the scope and 
level of the Services. Should the purpose for which the report is used, or the proposed use of 
the Site change, this report may no longer be valid and any further use of or reliance upon the 
report in those circumstances by the client without RSK's review and advice shall be at the 
client's sole and own risk. Should RSK be requested to review the report after the date of this 
report, RSK shall be entitled to additional payment at the then existing rates or such other 
terms as agreed between RSK and the client. 
5. The passage of time may result in changes in site conditions, regulatory or other legal 
provisions, technology or economic conditions which could render the report inaccurate or 
unreliable. The information and conclusions contained in this report should not be relied upon 
in the future without the written advice of RSK. In the absence of such written advice of RSK, 
reliance on the report in the future shall be at the client's own and sole risk. Should RSK be 
requested to review the report in the future, RSK shall be entitled to additional payment at the 
then existing rate or such other terms as may be agreed between RSK and the client. 
6. The observations and conclusions described in this report are based solely upon the 
Services, which were provided pursuant to the agreement between the client and RSK. RSK 
has not performed any observations, investigations, studies or testing not specifically set out 
or required by the contract between the client and RSK. RSK is not liable for the existence of 
any condition, the discovery of which would require performance of services not otherwise 
contained in the Services. For the avoidance of doubt, unless otherwise expressly referred to 
in the introduction to this report, RSK did not seek to evaluate the presence on or off the Site 
of asbestos, electromagnetic fields, lead paint, heavy metals, radon gas or other radioactive 
or hazardous materials.  
7. The Services are based upon RSK's observations of existing physical conditions at the Site 
gained from a walk-over survey of the Site together with RSK's interpretation of information 
including documentation, obtained from third parties and from the client on the history and 
usage of the Site. The Services are also based on information and/or analysis provided by 
independent testing and information services or laboratories upon which RSK was reasonably 
entitled to rely. The Services clearly are limited by the accuracy of the information, including 
documentation, reviewed by RSK and the observations possible at the time of the walk-over 
survey. Further RSK was not authorised and did not attempt to independently verify the 
accuracy or completeness of information, documentation or materials received from the client 
or third parties, including laboratories and information services, during the performance of the 
Services. RSK is not liable for any inaccurate information or conclusions, the discovery of 
which inaccuracies required the doing of any act including the gathering of any information 
which was not reasonably available to RSK and including the doing of any independent 
investigation of the information provided to RSK save as otherwise provided in the terms of 
the contract between the client and RSK. 
8. The phase II or intrusive environmental site investigation aspects of the Services is a limited 
sampling of the Site at pre-determined borehole and soil vapour locations based on the 
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operational configuration of the Site. The conclusions given in this report are based on 
information gathered at the specific test locations and can only be extrapolated to an undefined 
limited area around those locations. The extent of the limited area depends on the soil and 
groundwater conditions, together with the position of any current structures and underground 
facilities and natural and other activities on-site. In addition chemical analysis was carried out 
for a limited number of parameters [as stipulated in the contract between the client and RSK] 
[based on an understanding of the available operational and historical information,] and it 
should not be inferred that other chemical species are not present. 
9. Any site drawing(s) provided in this report is (are) not meant to be an accurate base plan, 
but is (are) used to present the general relative locations of features on, and surrounding, the 
Site. Features (boreholes, trial pits etc) annotated on-site plans are not drawn to scale but are 
centred over the appropriate location. Such features should not be used for setting out and 
should be considered indicative only. 
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APPENDIX B TOPOGRAPHIC SURVEY 
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APPENDIX C SITE DRAINAGE SURVEY 
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APPENDIX D PROPOSED DEVELOPMENT 
LAYOUT 
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APPENDIX E DRAINAGE ENGINEERING 
DRAWINGS 
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MANHOLE SCHEDULE
MH

NUMBER
MH DEPTH

(m)
MH DIA

(mm)
MH1 1.400 1200
MH2 1.900 1200

MH2B 1.650 1200
MH3 2 1200
MH4 1.300 1200
MH5 2.250 1350

MH5B 2 1200
MH6 2.400 1350

MH6C 2.150 1200
MH6D 2.050 1200
MH6E 1.800 1200
MH7 2.500 1350
MH8 2.550 1350
MH9 2.600 1350
MH10 2.850 1500
MH11 3.500 1800

MH11A 3.400 1500
MH11B 3.300 1200
MH11C 3.200 1200
MH11D 3.300 1200

MANHOLE SCHEDULE
MH

NUMBER
MH DEPTH

(m)
MH DIA

(mm)
MH13 1.400 1200
MH14 1.400 1200
MH15 1.800 1350
MH16 2 1350
MH17 2.050 1350
MH18 2.100 1350
MH19 2 1350
MH20 2.250 1500
MH21 2.300 1500
MH22 2.350 1500
MH23 2.400 1500
MH24 NOT USED
MH25 NOT USED
MH26 4.150 2100
MH27 2.350 2100
MH28 NOT USED
MH29 NOT USED
MH30 1.300 2100
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1. Project Introduction 

Heidelberg Materials (HM) has become a partner in the HyNet Northwest consortium, which 

aims to create the world’s first low-carbon industrial cluster in the region of Northwest 

England. The proposed hydrogen and carbon capture and storage (CCS) industrial cluster will 

play a critical role in the UK’s transition to net zero greenhouse gas emissions and the fight 

against climate change. As part of ‘Making Net Zero Possible’, Asset Improvement programme 

options to decarbonise COMPANY cement plant are being considered. Carbon Capture (CC) is 

one of the key technologies being developed as a route to decarbonisation. COMPANY cement 

plant located at Padeswood which currently produces about 110 ton per hour (tph) of clinker, 

has been selected by DESNZ as a track 1 phase 2 carbon capture project. The PROJECT will 

enable carbon capture from the existing cement kiln 4 and from a new Combined Heat and 

Power (CHP) plant designed to provide the heat and electricity required to operate the Carbon 

Capture and Compression (CCC) plant. Captured CO2 will be transported by pipeline to the 

HyNet CO2 main pipeline at Northop Hall AGI for onward transportation to storage offshore in 

depleted gas fields operated by Eni UK. The PROJECT will enable the production of net zero 

cement for use in the UK construction industry. 

Ahead of this CONTRACTOR has been engaged by COMPANY to undertake a pre-FEED study for 

the carbon capture development. The pre-FEED study was completed in March 2023. Based on 

the pre-FEED study, an amine-based post combustion CO2 capture technology has been 

selected as a suitable technology for capturing 95% of the CO2 emissions from cement plant.  

A consortium between Mitsubishi Heavy Industries (MHI) and Worley as the selected FEED 

contractor for the Heidelberg Material (HM) Padeswood CCS Project shall deliver an overall 

FEED package utilizing MHI’s Carbon capture technology. 

The capture plant can be considered a green field development, but some elements of the 

integration with the cement plant will be considered brown field. Green field elements will be 

developed by MHI and Worley, while brownfield elements will be developed by both HM and 

MHI/Worley. 
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2. Document Purpose 

The purpose of this document is to define the Heidelberg Materials Padeswood Carbon Capture 

Plant site drainage concept to be used in the development of the FEED project deliverables. 

The scope of this document covers typically gravity flow open drainage systems including the 

necessary collection, storage and disposal of effluent streams from the new carbon capture 

units and associated OSBL systems. 

Pumped discharge and associated force mains are described where necessary within the open 

drain systems. 

The contents of this document overlap with 215000-00190-000-PR-PHL-0004 “Drainage 

Philosophy”. This document is focused on the civil engineering aspects of those systems 

designed by the CSA team, and these are principally storm water systems and sanitary 

systems. These are described in “Drainage Philosophy” as Open Drain System – Potentially 

Contaminated Surface Water (PCSW) and Foul Sewer (Sanitary Wastewater). 
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3. Abbreviations, Definitions & References 

3.1 Abbreviations 
Acronym Definition 

aMSL Above Mean Sea Level 

BS British Standard 

BSI British Standards Institution 

CSA Civil, Structural & Architectural 

CBR California Bearing Ratio 

DMRB Design Manual for Roads and Bridges 

EN Euro Norm (i.e. European Standard) 

FFL Finished Floor Level 

GL Grade Level 

HDPE High Density Polyethylene 

HPP High Point Finish Paving 

ISO International Organization for Standards 

LPP Low Point Finish Paving 

MCHW Manual of Contract Documents for Highway Works 

PD Published Documents (BSI) 

SuDS Sustainable Drainage Systems 

TOC Top of Concrete level 

UK United Kingdom 

Table 1 - List of Abbreviations 

3.2 Definitions 

 

Term Definition 

COMPANY Heidelberg Materials 

CONTRACTOR  Consortium of Worley Europe Limited and Mitsubishi Heavy Industries 

Limited (MHI) 

LICENSOR MHI entering a Licensing Agreement with the CLIENT 

PROJECT Padeswood Carbon Capture Plant 

SUPPLIER/VENDOR Company / organisation suppling equipment, materials or services. 

SUB-SUPPLIER The organisation selected by the SUPPLIER/VENDOR to supply the part 

of equipment and services. 

WORK Shall mean all and any of the WORKs and / or services and / or 

materials required to be provided under the Contract with CLIENT. 

shall and must Indicates mandatory requirements 

Should Indicates that a provision is not mandatory but recommended as good 

practice. 

May Used to indicate that optional action is available 

Table 2 - List of Definitions 
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3.3 Order of Precedence 

The requirements of the standards and publications referenced in this document shall be 

applied in the following order of precedence: 

1. Government Acts, Regulations, and Statutory Requirements 

2. Project Drawings 

3. This Document 

4. Referenced Specifications and Publications 

5. Referenced Codes & Standards 

Any conflict between the minimum requirements of the above documents shall be brought to 

the CONTRACTOR’s attention for resolution. 

An alternate specification or design may only be used when it satisfies the government and 

statutory requirements and offers a benefit to the project. All such alternatives shall require 

approval from CONTRACTOR. 

3.4 References 

For a list of Codes and Standards and the other reference document, refer to the Clause 3.4 of 

the “CSA Design Criteria” document (215000-00190-000-CI-CRT-00001). 
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4. Drainage Effluent Systems 

Effluent water originating from the plant shall be collected, segregated, and drained to an 

appropriate drainage system, according to the level of contamination. For the purposes of this 

document, the following systems are described for conveying effluents: 

4.1 Non-Potentially Contaminated Storm Water 

• Rainwater from non-contaminated and rarely contaminated areas, building roofs, parking 

areas and hard standings. 

• Treated effluent meeting the requirements for environmental discharge. 

• Firefighting water from firefighting in non-segregated areas 

4.2 Potentially Contaminated Storm Water 

• Rainwater from paved, kerbed or dyked areas subject to potential contamination with 

controlled outlets. 

4.3 Oily Water Sewer 

• Rainwater from paved, kerbed or dyked areas subject to contamination. 

• Water from floors, paved areas resulting from washdown and firefighting activities. 

• Minor equipment drains. 

• Instrumentation drainage. 

4.4 Amine Drain 

• Rainwater from areas potentially contaminated by amines. 
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5. Non-Potentially Contaminated Storm Water 

Non-contaminated and rarely contaminated surface water run-off from roofs, roads and grade 

areas shall be collected by a network of channels, gullies, pipes, and manholes. 

Perimeter roads on the new CCS Plant – gullies along the outer kerb and linear drain along the 

inner edge. 

Internal roads on the new CCS Plant– linear drains along both edges. 

Paved areas on the new CCS Plant– paving laid with falls to the outside edges. Linear drains 

installed along these edges. 

New access road from the main site entrance to the CCS Plant – gullies along both outer kerbs 

with direct discharge into the ditch running along the western edge of the road. 

New carpark in the northern part of the main site – surface laid with falls into the grid of 

gullies and linear drains connected to soakaways with the underground pipework. From a 

desktop study on soil types in the area in reference, it was concluded that an infiltration rate of 

10mm/h is achievable. 

The surface water system will be designed for flow rates based on the 1 in 10-year return 

period. Network simulation is undertaken for 1 in 50 year and 1 in 100-year events. Beyond 

design basis storms may result in standing water or sheet flow across surfaces. As the outfall 

will be at the low point of the site these flows are considered to enter the storm drainage 

system after peak flow. 

The storm water system shall be collected in the Holding Pond, where it undergoes a final 

inspection for contaminates. 

Before being discharged to the environment at the 1:1 year pre-development run off rate, the 

storm water shall be collected in the Holding Pond, where it undergoes a final inspection for 

contaminates. 

5.1 Firewater Run-Off Collection 

Firewater run-off is collected by the surface water system. Firefighting run-off within tank 

dykes will be contained within the dyke and firefighting water may be partially or wholly 

contained within kerbed areas depending on volume of firefighting water used. 

In the event of a fire, the Holding Pond should be closed to prevent discharge of firefighting 

products to the environment. The method of closure shall be by use of an electrically operated 

penstock gate and shall be linked into the fire alarm system to enable automatic closure. 

5.2 Rainfall 

In respect of Civil engineering requirements, an appropriate storm hydrograph shall be used 

within the design software package.  

Urban creep allowance factor shall be set at 1.0 as this is considered appropriate for industrial 

development. 
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Climate change allowance factor is set at 1.25. This value is consistent with “Flood Risk 

Assessment” document produced by RSK Environment Ltd. [Hold 1]. 

To estimate stormwater runoff volumes, it has been assumed that 65% of the developed site 

will be considered impermeable. 
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6. Potentially Contaminated Storm Water 

Tank dykes and areas of potentially significant contamination (kerbed areas) shall be 

connected to the surface water system through a valved outlet. The valve shall be normally 

closed. Following periods of rainfall, the collected water shall be tested to verify if it is 

contaminated. Non-contaminated effluent shall be discharged to the surface water system 

while contaminated effluent shall be discharged to the oily water system. 
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7. Oily Water Sewer 

Water that is likely to be polluted by hydrocarbon products shall be collected in this system. 

Paved areas where contamination is assessed as a regular occurrence shall be segregated by 

kerbs and shall fall to internal catch basins at low points of paving. These areas shall be 

connected by gravity sewer to the oily water sewer network to a local lift station where it will 

be pumped for treatment at the Oil Water Separator. 

7.1 Pumps 

These shall be mounted on above grade plinths with the pump base frame designed to hold 

initial oil leakage. The base frame shall be piped to discharge to common header pipes from 

where it will be routed to the oily water sewer. 

7.2 Compressors 

These are located within weatherproof buildings and connected to normally dry sump pits. Oil 

collection in the sump pit shall be discharged to the non-potentially contaminated system if 

clean and to the oily water system if contaminated. 

7.3 Transformers 

These are located above a stone filled sump pit with automatic discharge to storm water 

system. If oil is detected in the sump the flow shall be closed. Available sump storage volume 

shall be sufficient for 110% of the transformer oil contents. 
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8. Amine Drains 

Amine shall not enter the storm water system. In areas where amine contamination is possible 

the area to be kerbed with internal catch basins. 

These areas shall be connected by gravity sewer to the amine drain network through a 

normally closed valved outlet to the Amine collection Tank. If the kerbed areas are considered 

to be free of contamination, then it can be discharged to the non-potentially contaminated 

storm water system. 

Concrete surfacing shall be provided below areas where amine contamination is expected. The 

slabs will be kerbed to at least 150mm above HPP. 
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9. Loading Bays 

Tanker loading bays shall be connected to the stormwater drain system through a valved 

outlet. The valve shall be normally open, but during tanker loading and unloading operations, 

the valve shall be closed, and potential fluids shall be directed to a holding tank. Any 

accidentally discharged fluid is then contained in the tank and in the surrounding area and may 

be removed by vacuum truck. The area would require cleaning prior to opening the valve. 
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10. Holding Pond 

All rainwater collected on the site shall be collected in the Holding Pond before being 

discharged to the environment. Outflow to the outfall shall be limited to the greenfield runoff 

rate calculated in accordance with the procedures described at www.uksuds.com, and using 

the greenfield runoff tool. The outflow is limited to QBAR and this is 22.9 l/s for the proposed 

site. 

The required retention volume has been calculated as approximately 2475 m3 for a 100-year 

event. The Holding Pond has a capacity of 2700 m3 to allow for slight increases in impermeable 

areas during the design process. 

Before entering the Holding Pond, the rainwater from the underground drains shall pass 

through an Class 1 oil separator installed before the inlet. After the final visual inspection, the 

water can be discharged into the local watercourse located approximately 70 m to the South. 

Summary calculations are attached in Appendix A. 

 

http://www.uksuds.com/
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Appendix A 

Surface Water Storage Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

 

 

215000-00190-000-CI-TEN-00001 Site Drainage Technical Note  Rev A  19 
 

 

 

 

 

 



 

  

 

 

 

215000-00190-000-CI-TEN-00001 Site Drainage Technical Note  Rev A  20 
 

 



  

Castle Cement Limited   
Carbon Capture and Storage Project – Padeswood, North Wales 
Draft Flood Consequence Assessment   
663575-00 49 

APPENDIX G GREENFIELD RUNOFF 
CALCULATIONS 



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool
Calculated by: Kristian Jackson

Site name: Padeswood

Site Details

Latitude: 53.15203° N

Greenfield runoff rates Default Edited

Q  (l/s): 5.47 5.47

1 in 1 year (l/s): 4.81 4.81

1 in 30 years (l/s): 9.74 9.74

1 in 100 year (l/s): 11.93 11.93

Site location: Padeswood
Longitude: 3.06155° W

This is an estimation of the greenfield runoff rates that are used to meet normal best
practice criteria in line with Environment Agency guidance “Rainfall runoff
management for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015)
and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield
runoff rates may be the basis for setting consents for the drainage of surface water
runoff from sites.

Reference: 3005516161

Date: Mar 15 2023 13:07

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 1

Methodology

Q  estimation method:BAR Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological
characteristics

Default Edited

SAAR (mm): 779 779

Hydrological region: 9 9

Growth curve factor 1 year: 0.88 0.88

Growth curve factor 30 years: 1.78 1.78

Growth curve factor 100
years:

2.18 2.18

Growth curve factor 200
years:

2.46 2.46

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates
are set at 2.0 l/s/ha.

BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for
discharge is usually set at 5.0 l/s if blockage from
vegetation and other materials is possible. Lower
consent flow rates may be set where the blockage
risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally
be preferred for disposal of surface water runoff.

BAR

1 in 200 years (l/s): 13.46 13.46



This report was produced using the greenfield runoff tool developed by HR Wallingford and available at
www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement , which
can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of
greenfield runoff rates. The use of these results is the responsibility of the users of this tool. No liability will be
accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this
data in the design or operational characteristics of any drainage scheme.


	1 Introduction
	1.1.1 RSK Environment Ltd was commissioned by Castle Cement Limited (the ‘Applicant’) to provide a Flood Consequences Assessment (FCA) to support the planning application at Padeswood Cement Works (the ‘Site’). The Site includes the full extent of Cas...
	1.1.2 The purpose of the FCA is to establish the flood risk associated with the Proposed Development and to propose suitable mitigation, if required, to reduce the flood risk to a more acceptable level. The FCA must demonstrate that the Proposed Devel...
	1.1.3 This assessment has been prepared in accordance with the Planning Policy Wales 120F  and its accompanying Technical Advice Note 151F , the Interim Code of Practice for Sustainable Drainage2F , BS 8533-2011 Assessing and Managing Flood Risk in De...
	1.1.4 It includes a summary of the proposed surface water drainage strategy, showing how Sustainable Drainage Systems (SuDS) have been used to demonstrate surface water is appropriately managed on-site, with the aim that there is no increased risk of ...
	1.1.5 This assessment has been undertaken in consultation with the relevant authorities, and with reference to data, documents and guidance published by Natural Resources Wales, the Lead Local Flood Authority/Local Planning Authority (Flintshire Count...
	1.1.6 The comments given in this report and opinions expressed are subject to RSK Group Service Constraints provided in Appendix A.

	2 Site description & Proposals
	2.1 Existing Site
	Site Description
	The Padeswood Cement Works (Figure 2.1) is located to the south of Buckley, near Mold, Flintshire, North Wales, CH7 4HB at National Grid Reference SJ 29127 62227, within the administrative boundary of Flintshire County Council. Currently, the Site is ...
	2.1.1 The Site is approximately 70.9ha in size and is broadly rectangular in shape with the existing operations in a central belt stretching from the western edge to the eastern edge.
	2.1.2 Padeswood Hall Farm, a property owned and leased to private tenants by the Applicant, is located within the Site towards the northern boundary. A second property, Padeswood Hall, is also located within the Site, approximately 100m west of Padesw...
	2.1.3 Padeswood Drive, a minor residential road exiting from the A5118, is located within the northern perimeter of the Site and provides access to 12 semi-detached residential dwellings, which are owned by the Applicant and privately rented to reside...
	2.1.4 A small automotive industrial estate is located immediately opposite the main Site access off the A5118. Otherwise, the land surrounding the Site comprises agricultural fields with hedgerow field boundaries and there are several small areas of w...
	2.1.5 The A5118 runs parallel to the northern boundary of the Site, where the junction for the main Site access is located. The eastern boundary of the Site is aligned with Borderlands railway, running north to south, terminating at Wrexham General to...
	Topography
	2.1.6 Levels across the Site range from approximately 105.7m Above Ordnance Datum (AOD) in the west to approximately 107.1m in the east. There are some areas with a greater change in elevation to the east and south; however, they are not used in relat...
	Existing Drainage
	Private
	2.1.7 Based on the provided surface water drainage connectivity plans (Appendix C) surface water runoff discharges to the private on-site sewer network and is then directed towards the balancing ponds in the southern areas of the Site then discharged ...

	2.2 Development Proposals
	2.2.1 The Proposed Development comprises of the following main elements as detailed in Table 2.2.
	2.2.2 A Project Layout Plan is presented in Appendix D that shows the location and footprint of each of the above components within the Site.
	2.2.3 The drainage layout plans are included in Appendix E.


	3 Environmental Setting
	3.1 Hydrology
	3.1.1 There is an unnamed ditch network spanning the perimeter of the Site boundary. A north–south aligned watercourse runs the length of the western Site boundary. A north-south aligned unnamed watercourse runs through the north east and eastern sect...
	3.1.2 A section of watercourse runs from the eastern extent of the existing plant in a south westerly/southern direction. The watercourse turns to the west and runs along the southern boundary, continuing beyond the Site eventually discharging into Bl...
	3.1.3 There are four artificial ponds/natural ponds and wet areas, which lie in the southern section of the Site boundary. Black Brook lies 325m to the south of the Site boundary. Black Brook is designated a Moderate Overall waterbody under the Water ...
	3.1.4 Designated sites Buckley Claypits and Commons Site of Special Scientific Interest and Deeside and Buckley Newt Sites Special Area of Conservation (SAC) lie slightly in excess of 1km to the north of the Site boundary.

	3.2 Geology
	3.2.1 Based on published geological records for the area (British Geological Survey online mapping), the Site exhibits the following geology:
	3.2.2 A number of boreholes are noted on the British Geological Survey GeoIndex, however, these refer to colliery shafts/adits and contain limited geological data.
	3.2.3 At the time of writing, no site-specific intrusive ground investigations have been made available for the Site to confirm the underlying geology, potential contamination, permeability or groundwater levels on-site.

	3.3 Hydrogeology
	3.3.1 Hydrogeological information was obtained from the online Magic Maps service. These maps indicate that the Site is underlain by a Secondary (undifferentiated) superficial aquifer. The maps also indicate that the Site is underlain by a Secondary A...


	4 Legislation and policy context
	4.1 National Policy
	4.1.1 Table 4.1 provides a summary of the national legalisation and policy context in relation to flood consequences assessments.

	4.2 Local Policy
	4.2.1 Local policies ensure that flood risk is taken into account at all stages in the planning process to avoid inappropriate development in areas at risk of flooding and making development safe without increasing flood risk elsewhere and where possi...


	5 Sources of flood risk
	5.1 Criteria
	5.1.1 In accordance with the PPW and advice from Natural Resources Wales, an assessment of the risk associated with various flooding sources is required along with consideration of the effects of climate change over the design life of the Proposed Dev...
	5.1.2 Natural Resources Wales’s most recent climate change guidance, published in September 202112F , should be referenced in order to identify the appropriate peak river flow and rainfall intensity allowances for the scheme. The appropriate allowance...
	5.1.3 The flood risk elements that need to be considered for any site are defined in BS 853313F  as the “Forms of Flooding” and are listed as:
	5.1.4 The following sub-sections review each of these in respect of the Site.

	5.2 Definitions of Risk
	5.2.1 The categories of flood risk are outlined in the Tables below, taken from the Natural Resources Wales definitions for sources of flood risk. The Development Advice Map zones in Table 5.1 have been included to reflect current guidance, however th...

	5.3 TAN 15 Justification Test
	5.3.1 TAN1514F  provides technical guidance on flood risk and development which supplements the policy set out in PPW 1215F .
	5.3.2 In line with Figure 2 of TAN15, the development category for the Proposed Development is ‘Less Vulnerable Development’, which includes all general industrial development.
	Justification Test
	5.3.3 New development16F   proposed for Flood Zone C is required to show compliance with the justification test set out in TAN15 and PPW. The Proposed Development is not required to apply this test as the Site is located entirely within Flood Zone A, ...

	5.4 Flooding From Rivers (Fluvial Flood Risk)
	5.4.1 The Welsh Government Development Advice Maps (Figure 5.1) shows that the Site is designated as Zone A. As noted in Table 5.1, Zone A refers to a site which is considered to be at little or no risk of fluvial or coastal/tidal flooding. It is note...
	5.4.2 The Natural Resources Wales ‘Flood Risk from Rivers’ map shows the extents of flooding from rivers designated as ‘Main Rivers’ by Natural Resources Wales. The flood map for planning (Figure 5.2) indicates that the Site is located within Flood Zo...
	5.4.3 According to the Flood Risk Assessment Wales mapping in Figure 5.3, the Site (and therefore the Proposed Development) is outside of the high-low flood risk categories and is therefore classified as very low risk.
	Climate Change
	5.4.4 Fluvial flooding is likely to increase as a result of climate change. A greater intensity and frequency of precipitation is likely to raise river levels and increase the likelihood of a river overtopping its banks. However, the impact of climate...

	5.5 Flooding From Sea (Tidal Flood Risk)
	5.5.1 The Natural Resources Wales tidal flood risk map (Figure 5.4) shows the Site to be located outside the area at risk of tidal flooding. This is further confirmed by the mapping shown in Figure 5.3 for the Flood Risk Assessment Wales map. Therefor...
	Climate Change
	Due to its inland and elevated location, climate change impacts upon the tidal flood risk to the Site will be negligible.

	5.6 Flooding From Surface Water and Small Watercourses
	5.6.1 If, for a variety of reasons, intense rain is unable to soak into the ground or be carried through man-made drainage systems, it can run off over the surface causing localised floods before reaching a river or other watercourse.
	5.6.2 Generally, where there is impermeable surfacing or where the ground infiltration capacity is exceeded, surface water runoff will occur. Excess surface water flows from the Site drain naturally to the local water features, either via the on-site ...
	5.6.3 Natural Resources Wales’s surface water and small watercourses flood map (Figure 5.5) shows that the Site contains areas at a low – high risk of surface water flooding, with the Site located within surface water Flood Zones 1, 2 and 3. The flood...
	5.6.4 The area of risk has been compared with the development plan from Appendix D and presented in Figure 5.6 as a simple overlay for a visual comparison. The mapping shows the greatest extents of risk are located centrally within the Site where ther...
	5.6.5 A linear band of surface water flood risk extends southwards from the central area of risk, suggesting an overland flow path through the Proposed Development. It is assumed that the proposed road network around the periphery of the Proposed Deve...
	5.6.6 There is some surface water flooding at the southern Site boundary associated with the small watercourse located there. The surface water flooding shown on the plan appears to encroach into the southern extents of the Proposed Development, howev...
	5.6.7 The surface water flood risk at the north of the Site shows that the proposed sports ground to the north east is within surface water Flood Zone 2 and 3, whilst the proposed carpark and temporary construction offices to the north west are within...
	5.6.8 The Flood Risk Assessment Wales map (illustrated in Figure 5.7) largely aligns with the mapping identified in the Natural Resources Wales surface water and small watercourse flood map. However, unlike the Natural Resources Wales map, the Flood R...
	5.6.9 Overall, given the non-residential classification of the Proposed Development, and the mitigation features in place such as positive drainage for the centrally located risk, and the proposed embankment at the southern Site boundary, the overall ...
	Climate Change
	5.6.10 Surface water flooding is likely to increase as a result of climate change in a similar ratio to fluvial flooding. Increased intensity and frequency of precipitation is likely to lead to reduced infiltration and increased overland flow. Climate...
	5.6.11 The impact of climate change on pluvial flooding at the Site is considered to be low as the drainage strategy will account for a climate change factor.

	5.7 Flooding From Groundwater
	5.7.1 Groundwater flooding tends to occur after much longer periods of sustained high rainfall. Higher rainfall means more water will infiltrate into the ground and cause the water table to rise above normal levels. Groundwater tends to flow from area...
	5.7.2 The Strategic Flood Consequence Assessment17F  (SFCA) mapping shows that the Site does not lie within an area of potential groundwater flood risk. Therefore, the risk of groundwater flooding affecting the Site is considered low.
	Climate Change
	5.7.3 Climate change could increase the risk of groundwater flooding as a result of increased precipitation filtering into the groundwater body. If winter rainfall becomes more frequent and heavier, groundwater levels may increase. Higher winter recha...

	5.8 Flooding From Sewers
	5.8.1 Flooding from artificial drainage systems occurs when flow entering a system, such as an urban storm water drainage system, exceeds its conveyance capacity, the system becomes blocked or it cannot discharge due to a high water level in the recei...
	5.8.2 Most adopted surface water drainage networks are designed to the criteria set out in Sewers for Adoption18F . One of the design parameters is that sewer systems be designed such that no flooding of any part of the Site occurs in a 1 in 30 year r...
	5.8.3 The Site contains a complex and long-established existing private surface water drainage network which exists throughout the entirety of the Site. The SFCA does not map any sewer flooding reports in the vicinity of the Site, with the closest rec...
	5.8.4 To ensure that sewer and surface water flooding is not exacerbated; surface water must be considered within the design of the Proposed Development. This ensures that any additional surface water and overland flows are managed correctly, to minim...
	5.8.5 The residual sewer flood risk posed to the Site will remain low.
	Climate Change
	5.8.6 The impact of climate change is likely to be generally negative regarding flooding from sewers. Increased rainfall and more frequent flooding associated with climate change will put existing sewer and drainage systems under additional pressure r...

	5.9 Reservoirs
	5.9.1 Flood events can occur from a sudden release of large volumes of water from reservoirs, canals and artificial structures.
	5.9.2 Reservoir flooding is extremely unlikely. There has been no loss of life in the UK from reservoir flooding since 1925. Since then, reservoir safety legislation has been introduced to ensure reservoirs are maintained.
	5.9.3 The reservoir flood map for planning (Figure 5.8) shows that the Site is not in an area at risk of flooding from reservoir flooding and as such is considered at a very low risk from this source.
	Climate Change
	5.9.4 Reservoirs can be managed over time, controlling inflow/outflow of water and therefore there is the capacity to control the effects of climate change. Increased rainfall has the potential to increase base flow, but this should be minimal. It is ...

	5.10 Canals
	5.10.1 There are no Canal & River Trust owned canals within the vicinity of the Site, therefore no flood risk is attributed to this source.

	5.11 Flood Risk Resulting From the Proposed Development
	5.11.1 The Proposed Development will use the latest best practice guidance to ensure that flood risk is not increased as a result of the Proposed Development. Sections of the Proposed Development are located on an area of existing hardstanding, as suc...


	6 mitigation measures AND residual risk
	6.1 Finished Development Levels
	6.1.1 As this Site is unlikely to be affected by fluvial flooding, there is no need to incorporate any freeboard levels into the finished floor levels of the design. Low lying areas that could lead to ponding of surface flows will be avoided by carefu...
	Construction Mitigation
	6.1.2 Construction mitigation is secured through the production of an Outline Construction Environmental Management Plan (OCEMP), which identifies good working practices in line with appropriate standards. Mitigation is outlined within the OCEMP provi...

	6.2 Easements and Consents
	6.2.1 Under the Water Resources Act 199119F  and associated bylaws works in, over, under or adjacent to ordinary watercourses will require Lead Local Flood Authority or Local Planning Authority consent. This is to ensure that they neither interfere wi...
	6.2.2 Due to the presence of Ordinary Watercourses within the vicinity of the Site, the Lead Local Flood Authority will require consent for any works within the proximity of any watercourse and may also require specific easements adjacent to these wat...
	6.2.3 Any consent works usually take place post planning, prior to construction, however, the principles of any development within the appropriate easements should be agreed at the planning stage.

	6.3 Safe Access/Egress
	6.3.1 As the Site lies outside of the 1 in 1000 year fluvial/tidal flood extent, safe access and egress will be available even during the most extreme flooding scenarios.


	7 Proposed Development acceptability
	7.1 Proposed Development Justification
	7.1.1 The Site is located within an area designated as Zone A/Flood Zone 1 (Rivers and The Sea) according to the Development Advice Map and pending Flood Map for Planning. Using the criteria set out in TAN1520F , as detailed in Section 5.1, the Propos...


	8 Surface and foul water drainage assessment
	8.1 Scope
	8.1.1 The Site is located in Development Advice Map Zone A/Flood Zone 1 and is greater than 1ha in size, therefore Natural Resources Wales and Flintshire County Council policies only require such development to focus on the management of surface water...
	8.1.2 In accordance with the Sustainable Drainage (SuDS) Statutory Guidance21F , the surface water drainage strategy should seek to implement a SuDS hierarchy that aspires to achieve reductions in surface water runoff rates to greenfield rates. Where ...
	8.1.3 In addition, Welsh Government SuDS Statutory Guidance22F  requires that the first choice of surface water disposal should be to discharge to an adequate soakaway or infiltration system, where practicable. If this is not reasonably practicable th...
	8.1.4 This section has been written in conjunction with the drainage engineering drawings provided in Appendix E and the Site Drainage Technical Note (report number Rev A: 215000-00190-000-CI-TEN-00001, 20 February 2024) which has been provided in App...

	8.2 Off-site Discharge Options and Limits
	Infiltration
	8.2.1 In accordance with the SuDS Statutory Guidance, infiltration should be considered as the primary option to discharge surface water from the developed site. The effectiveness of infiltration is completely dependent on the physical conditions at t...
	8.2.2 It is concluded in Section 5 paragraph 6 of the Site Drainage Technical Note (February 2024) that, based on the results of a desktop study, there is potential to utilise infiltration drainage to the ground at the north of the Site at a rate of 1...
	Discharge to Watercourse
	8.2.3 In addition to the potential for infiltration drainage to the north of the Site, discharging surface water directly to a local watercourse is considered feasible for the Site, as there are ordinary watercourses surrounding the Site, ultimately c...
	8.2.4 The off-site ordinary watercourses may capture any surface water runoff generated from the Site and provide feasible discharge points.
	Discharge to Surface Water Sewer
	8.2.5 There are a number of private surface water sewers located on-site (Appendix C) which serve the existing cement works. Due to their location, the enabling development could connect into the existing drainage sewer features to reach the outfalls ...

	8.3 Post-development Situation
	Discharge Rate
	8.3.1 The existing site area is 70.9ha and is a combination of the existing operational cement works and the peripheral green/undeveloped areas.
	8.3.2 The pro-rata Institute of Hydrology (IoH) 124 method23F  has been used to estimate the greenfield surface water runoff for 1ha of the Site (refer to Table 8.1). Calculations are contained in Appendix G.
	8.3.3 The discharge from the Proposed Development areas will not exceed the equivalent greenfield QBAR rate. The design calculations in Appendix A of the Site Drainage Technical Note (February 2024) show that a developable area of 4.1ha which approxim...
	Proposed Drainage Strategy
	8.3.4 The surface water drainage strategy has been shown on the drainage engineering drawings in Appendix E and principles outlined in the Site Drainage Technical Note (February 2024) in Appendix F.
	8.3.5 Drawings 215000-00190-000-CI-DDR-00001 (Rev B) and 215000-00190-000-CI-DDR-00002 (Rev B) show that the main compound area will drain towards the stormwater holding pond towards the southern boundary of the Site. The stormwater holding pond is in...
	8.3.6 Runoff into the stormwater holding pond will pass through a Class 1 interceptor on the northern side of the pond before the pond inlet. Measures to prevent oily water contaminating the surface water runoff are outlined in Section 7 of the techni...
	8.3.7 Once water quality is ensured, the holding pond will discharge to the watercourse at the controlled rate to the southern boundary of the Site as per the existing scenario.
	8.3.8 The surface water drainage attenuation has been designed to include a 40% climate change allowance (upper estimate) in line with government guidance for climate change allowances24F . The attenuation caters for the 1 in 100 year event plus clima...
	8.3.9 Drawing 215000-00190-000-CI-DDR-00004 (Rev A) outlines the drainage for the car parks to the north of the Site. As outlined in the technical note, Section 5 paragraph 6, the car park will drain towards soakaways with a design infiltration rate o...
	8.3.10 Drawing 215000-00190-000-CI-DDR-00005 (Rev A) shows the drainage from the new access road which connects the north side of the Site to the Proposed Development at the south side. The drainage strategy for this road is outlined in Section 5 para...

	8.4 SuDS Application
	8.4.1 The Proposed Development must demonstrate compliance with the Statutory SuDS Standards25F  for the design, construction, operation and maintenance and operation of surface water systems serving new developments. There are 6 Standards outlined in...
	8.4.2 The surface water drainage design for the Proposed Development will be led by what can be practically achieved within the development boundaries. The 6 Standards and notes on compliance based on the current proposals are outlined below.
	Standard 1 – Surface Water Runoff Destination
	8.4.3 This Standard addresses the use of surface water by the Proposed Development and where it should be discharged. This Standard is assessed as a hierarchy. The hierarchy has been applied in Section 8.2 which outlines that infiltration is feasible ...
	8.4.4 Infiltration was not assessed as feasible for the south side of the Site. The runoff from the Proposed Development along the access road and south compound will therefore drain to the local watercourses (via a stormwater holding pond in the case...
	Standard 2 – Surface Water Runoff Hydraulic Control
	8.4.5 This Standard applies to discharges to surface water bodies, surface water sewers or combined sewerage systems. This Standard has been applied in Section 8.3 which has outlined that the Proposed Development should discharge at QBAR greenfield ru...
	Standard 3 – Water Quality
	8.4.6 This Standard encourages the treatment of surface water runoff to prevent negative impacts on the receiving water quality and protection of the downstream drainage systems including sewers. The use of SuDS should aim to effectively manage sedime...
	8.4.7 Potentially contaminated storm water is outlined in Section 6 of the technical note which explains that tank dykes for areas of potentially significant contamination will be utilised. The valves for the outlets to main stormwater drainage will n...
	8.4.8 Areas of potentially oily water will be treated separately as explained in Section 7 of the technical note. These are outlined as the pumps, compressors and transformers. The oily water will be collected and segregated by kerbs and drained to an...
	8.4.9 For an additional safety measure, a penstock valve will be fitted at the outlet of the holding pond set to automatically close in the event of a fire as outlined in Section 5.1 of the technical note. This will enable any fire contaminated water ...
	8.4.10 Overall, with the mitigation features outlined in the technical note, it is assessed that the Proposed Development’s drainage meets Standard 3.
	Standard 4 – Amenity
	8.4.11 This Standard encourages providing amenity through the use of sustainable drainage that integrates the surface water drainage function with open space and recreation opportunities where possible. SuDS should aim to make the most of surface wate...
	8.4.12 Within the areas of car parking to the north of the Site, infiltration is proposed, therefore providing an amenity benefit through contributions to groundwater recharge.
	8.4.13 The Proposed Development does not include for the amenity value of SuDS given the spatial constraints within the Site boundary and the industrial nature of the Site. The Proposed Development would not benefit from the amenity value of SuDS give...
	Standard 5 – Biodiversity
	8.4.14 This Standard provides that biodiversity benefits will usually be best achieved by drainage systems which are on the surface and visible with vegetated components, forming part of the local green infrastructure and local ecosystem structure.
	8.4.15 The Proposed Development does not include for vegetated components at the surface due to spatial constraints within the Site and due to the industrial nature of the Proposed Development. The provision of biodiversity enhancing SuDS within the S...
	Standard 6 – Design of Drainage for Construction, Operation and Maintenance and Structural Integrity
	8.4.16 This Standard provides that the design should take full account of the method of construction, including any specific programming requirements, to minimise the potential for poor construction of any drainage component. For phased developments, ...
	8.4.17 As the Proposed Development progresses to detailed design, the guidance outlined in Standard 6 will be adhered to and will ensure the SuDS used meet the relevant design criteria. It is envisaged that SuDS maintenance will be the responsibility ...


	9 Summary, Conclusions and recommendations
	9.1.1 This FCA complies with the Planning Policy Wales26F  and TAN1527F  Guidance and demonstrates that flood risk from all sources has been considered in the Proposed Development. It is also consistent with the Flintshire County Council requirements ...
	9.1.2 The Site lies in an area designated as Flood Zone A (Development Advice Maps) and Flood Zone 1 (Flood Map for Planning – fluvial and tidal), and is outlined to have a chance of flooding of less than 1 in 1,000 (<0.1%) in any year.
	9.1.3 TAN1528F  sets out an Acceptability Test, which states that preference should be given to development located outside Flood Zones C1 and at the lowest risk of flooding from all sources. This FCA demonstrates that the requirements of the Acceptab...
	9.1.4 This FCA has considered multiple sources of flooding and a summary is provided in Table 9.1.
	9.1.5 Overall, taking into account the above points, the development of the Proposed Development should not be precluded on flood risk grounds.
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