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1 Overview 

1.1 Introduction 

HYRO Energy Limited is developing a Green Hydrogen Electrolysis (GHE) Facility located to the south of the 

Kimberly Clark plant in Flint, Wales, CH6 5EX. 

This report assesses flood risk / consequence and sets out the drainage management plan for the proposed 

Coleshill GHE Facility, which will house electrolysers, storage tanks and ancillary equipment. The facility will 

also include Distribution Network Operator (DNO) and project substation compounds. A new unbound gravel 

access track will grade down to join the existing mill south perimeter access road via a newly constructed 

junction. 

Drawing 05040-RES-PRO-DR-PT-001 included in Appendix A shows the proposed project layout. The 

development area (excluding access track) measures approximately 0.55 hectares, the total area enclosed 

by the red line boundary measures 4.2 hectares. 
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2 Relevant guidance and legislation requirements 

All drainage relating to the proposed green hydrogen electrolysis facility will be constructed using best 

practice and in conformance with the requirements of the relevant regulatory authorities. The key legislation 

and guidance that will be adhered to are as follows: 

• The EU Water Framework Directive (2000/60/EC). 

• Rainfall Runoff Management for Developments, Report SC030219, October 2013. 

• Engineering in the Water Environment, Good Practice Guide, Temporary Construction Methods, First 

Edition, March 2009. 

• Environmental Permitting (England and Wales) (Amendment) Regulations 2014. 

• Strategic Flood Consequence Assessment Flintshire 2018. 

• Flintshire County Council Flood Risk Regulations 2009. 

• FCC – Supplementary Planning Guidance – Management of Surface Water for New Development. 

• Flint County Council Energy, Waste and Pollution (EWP) Policy 17 – Flood Risk (EWP 17) 

• Planning Policy Wales – Technical Advice Note 15 (TAN15) 2004 

• Environmental Good Practice on Site, CIRIA C692, 3rd Edition. 

• Control of Water Pollution on Construction Sites, CIRIA C532. 

• The SuDS Manual 2015. CIRIA C753. 

• Soakaway Design BRE Digest 365. 

• British Geological Survey (BGS) maps. 

• BS 8533:2017 – Assessing and Managing Flood Risk in Development – Code of Practice 
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3 Existing Information 

3.1 Site Location 

The site location is shown on drawing 05040-RES-LAY-DR-PE-001 (see Appendix A). 

Address: Kimberly Clark, Flint, CH6 5EX, Wales. 

Coordinates: E:323381, N:373281 

 

The development site is located in a greenfield area within the south of the Coleshill papermill plant, which 

is owned and operated by Kimberly Clark. The plant is approximately 1km north of Flint town centre. 

The River Dee tidal estuary runs 900m to the north of site. Ordinary Watercourse Swinchiard Brook runs 500m 

to the east of site, which flows northwards to discharge into the River Dee. Two large man-made lakes sit 

within the Kimberly Clark papermill plant, one central to the plant buildings and one adjacent to the north. 

Both lakes attenuate storm water as part of the plant’s existing drainage infrastructure. 

As well as enclosing the development site, the application boundary extends northwards to enclose areas of 

the existing south perimeter access road where the service connections serving the proposed development 

are expected to run.  

3.2 Existing Land Use and Topography 

The development site consists of an open field, used for livestock grazing. A public footpath crosses through 

the development site. 

A review of the site topography shows a 1:15 fall northeast and a slight 1:50 fall east. A copy of the site 

topography survey plan is included in Appendix D. 

3.3 Ground Conditions 

A review of the bedrock geology from the BGS website shows the site sits entirely within the Pennine Lower 

Coal Measures Formation, which consists of mudstone, siltstone, and sandstone. Furthermore, two geological 

faults cross through the site in a northsouth direction. A review of the superficial deposits from the BGS 

website shows a combination of sand & gravel, till and clay, silt, and sand fluvial deposits.  

Coal Authority mapping shows the site sits within the coal mining reporting area. A Coal Mining Risk 

Assessment has been commissioned for site. The CMRA concludes that the site is safe with regard to coal 

mining legacy issues, as it is located outside of any existing mine workings’ influence zones. 

3.4 Existing Hydrology / Drainage 

Natural Resources Wales (NRW) flood risk mapping shows the site lies entirely outside the flood risk zones 

from rivers and the sea. 

Localised areas near the site are at risk of surface water flooding from the various watercourses surrounding 

the site as identified on the NRW Flood Risk Map.  
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4 Flood Risk Screening 

4.1 Overview 

A review of flood risk from various sources has been undertaken. Based on NRW data, the site is considered 

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

4.2 Development Advice Map 

In line with the assessment process outlined in TAN15, the proposed site location has been reviewed against 

NRW Development Advice Map. 

The Development Advice Map shows the site to lie entirely within Zone A – considered to be at little or no 

risk of fluvial or tidal / coastal flooding. In line with TAN15 assessment process, a Flood Consequence 

Assessment is not required, however flood risk from various sources is considered henceforth is sections 4.3 

- 4.8.  

 

Figure 1 - Excerpt from NRW Development Advice Map, with proposed site boundary overlaid. 
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4.3 Fluvial Flood Risk 

NRW flood risk mapping shows the proposed site to lie entirely outside of any areas of fluvial flood risk. The 

means the site has an annual probability of less than 0.1% of flooding from fluvial sources. 

The nearest area of fluvial flood risk is approximately 400m to the northeast. 

Figure 1 below shows a map of fluvial flood risk produced by NRW covering the vicinity of site, overlaid with 

the proposed development application boundary. 

 

Figure 2 - Excerpt from NRW fluvial flood risk map, with proposed site boundary overlaid. 
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4.4 Coastal Flood Risk 

NRW flood risk mapping shows the proposed site to lie entirely outside of any areas of coastal flood risk. The 

means the site has an annual probability of less than 0.1% of flooding from coastal sources. 

The nearest area of coastal flood risk is approximately 400m to the northeast, arising from the Dee Estuary. 

Figure 2 below shows a map of coastal flood risk produced by NRW covering the vicinity of site, overlaid with 

the proposed development application boundary. 

 

Figure 3 - Excerpt from NRW coastal flood risk map, with proposed site boundary overlaid. 
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4.5 Surface Water Flood Risk 

NRW flood risk mapping shows areas of medium and high surface water flood risk within the existing Kimberly 

Clark perimeter access road, that falls within the northern region of the application boundary. Medium and 

high risk correspond to annual probabilities greater than 1% and 3.3% respectively.  

As noted in section 3.1, the application extents within the KC existing perimeter access road cover service 

connections only. No change in flood risk or flood consequence will occur in these regions as a result of the 

development proposal. 

There are no areas of surface water flood risk shown on NRW mapping to lie over the proposed development. 

Two localised areas of low risk are shown adjacent to the north and southeast of the development. Low risk 

areas correspond to an annual probability of 0.1% - 1%. The southeastern area of low-risk clashes with the 

proposed new diverted public right of way route. 

Figure 3 below shows a map of surface water flood risk produced by NRW covering the vicinity of site, overlaid 

with the proposed development application boundary. 

 

Figure 4 - Excerpt from NRW surface water flood risk map, with proposed site boundary overlaid. 
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4.6 Flooding from Sewers 

Whilst there are no existing sewers or drainage infrastructure present in the area proposed for development, 

the papermill site adjacent to the north is served by a network of surface water and foul sewers. 

The probability of flooding occurring from surging in this network is not known. Ground levels in the proposed 

development area are elevated at least 6m above ground levels in the papermill plant. It is therefore 

reasonable to conclude that any flooding resulting from the sewers serving the papermill plant will not 

present a risk to the development site itself. 

The perimeter access road adjacent to the north of site is served by surface water drains feeding into the 

papermill drainage network. The regions of the application boundary that fall within this access road may 

therefore be at risk of flooding should a surge in the papermill network occur. 

Drawing 05040-RES-DRN-DR-PT-001 included in Appendix B shows the existing Kimberly Clark drainage 

infrastructure. The drawing is based on records provided by Kimberly Clark and drainage surveys. 

4.7 Flooding from Groundwater 

NRW does not provide information pertaining directly to the groundwater flood risk of an area.  

Kimberly Clark have noted during site visits that a high-water table is present across their site due to its 

proximity to the River Dee.  

The proposed development is situated in a greenfield area that abuts the existing Kimberly Clark site and is 

elevated above it by a minimum 6m. BGS mapping shows that the existing Kimberly Clark site area is underlain 

by superficial deposits of clay, silt and fluvial deposits, whereas the elevated greenfield area abutting is 

shown to house deposits of sand and gravel. 

On the basis of the proposed site location’s elevation and ground conditions compared to the existing 

Kimberly Clark estate, it is possible that groundwater levels in this area are lower. However, no 

measurements of groundwater levels have been made in this area. The risk of flooding from groundwater 

should therefore be considered low to moderate. 

4.8 Flooding as a Result of the Development 

Whilst the proposed development will increase the total impermeable area on site, the measures set out in 

Sections 5 and 6 of this report will ensure there would be no increase in flood risk as a result of this 

development. 
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5 Surface Water Drainage Solution 

5.1 SuDS Hierarchy 

In line with The Interim Code of Practice for Sustainable Drainage Systems 2004, as recommended in TAN15, 

a drainage solution for this proposed development shall be selected based on the principles of the SuDS 

Hierarchy. 

5.1.1 Rainwater Harvesting 

As part of the hydrogen production process, electrolysers in the facility will require a water intake. The flow 

rate, quality and quantity of water intake required for this process does not suit a rainwater harvesting 

solution. The water will be supplied from a potable water main. 

5.1.2 Infiltration 

Prior to the detailed design of a drainage solution for the proposed development, infiltration testing will be 

undertaken on the site, performed to BRE 365 Digest. 

It is anticipated that the ground underlying the site will not support an infiltration drainage solution, due to 

the following: 

- Drainage infrastructure for the adjacent Kimberly Clark development adopts land drainage and an 

attenuation solution instead of infiltration. 

- During a visit to site, Kimberly Clark commented on high water table in the area. 

A drainage solution for the site is proposed in this report on the conservative assumption that an infiltration 

solution is not possible. 

5.1.3 Attenuate Rainwater in Ponds for Gradual Release 

If infiltration to ground proves to be unfeasible, the next preference in the SuDS hierarchy is to attenuate 

flows in a detention basin with a restricted discharge. 

5.2 Proposed Surface Water Drainage Solution 

The drainage strategy and indicative details of the proposed drainage infrastructure are included in Appendix 

B. 

5.2.1 Drainage of On-site Surface Water 

Stormwater falling into the facility will be intercepted and conveyed via on-site drainage infrastructure to a 

new attenuation basin located adjacent to the facility’s northeast. From this basin, water will discharge via 

a newly installed outfall pipe which will connect into a manhole that forms part of Kimberly Clark’s existing 

drainage infrastructure. The maximum discharge rate proposed is discussed in section 7.  

The access track serving site will be constructed from unbound granular material. Flows will part infiltrate 

and part shed into the adjacent soft landscaped areas. As such, the change in flow regime from the existing 

scenario will be minimal.  
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5.2.2 Surface Water Discharge Route Beyond Site 

From the proposed connection manhole, surface water generated from site is conveyed northwards through 

Kimberly Clark’s drainage network into a large pond within the northern region of the Kimberly Clark estate, 

herein referred to as Lower Pond. 

The Lower Pond discharges to the east via a concrete weir. The weir regulates discharge rates with a low 

flow notch and adjustable sluice to regulate high flows and low flows respectively. Beyond the concrete weir, 

water heads east along an outlet channel into a final outlet chamber. Water is then directed into a culvert 

that passes underneath Aber Road to discharge into the Swinchiard Brook, running north underneath the 

A548. Beyond the A548 to the north, water continues to pass through a series of watercourses before reaching 

the River Dee. 

The proposed flow route of surface water from the site to the River Dee is shown in drawing 05040-RES-DRN-

DR-PT-001 included in Appendix B. 

5.2.3 Interception and Diversion of Off-site Surface Water 

Due to surrounding topography, surface water to the west of site may run into site as it flows to the east in 

line with topography. To mitigate this risk, an interceptor drain will be installed along the western edge of 

site. The drain will intercept surface water flows from the west and convey them around the north of site, 

to connect into an existing land drain that runs past the site to the east. The land drain runs northwards and 

ultimately discharges into the Lower Pond. 

5.3 Water Quality and Treatment 

A Simple Index Approach is adopted as per CIRIA SuDS Manual to determine the suitability of the proposed 

development’s SuDS components in mitigating water quality risks, as per Section 26.7.1 of the SuDS Manual 

2015 (CIRIA C753). 

1. Filtration through proposed new on-site filter strips: TSS = 0.4, metals = 0.4, hydrocarbons = 0.5. 

2. Settlement in proposed new on-site attenuation / infiltration basin; mitigation indices for detention 

basin:  TSS = 0.5, metals = 0.5, hydrocarbons = 0.6. 

3. Settlement in existing Kimberly Clark attenuation / infiltration basin; mitigation indices for detention 

basin:  TSS = 0.5, metals = 0.5, hydrocarbons = 0.6. 
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Table 1 below demonstrates how the pollution hazard index for each contaminant is satisfied by the three 

stages of water treatment provided as part of the proposed drainage strategy. 

Table 1 – Simple Index calculation 

Contaminant 

Type 

Stage 1 Stage 2 Stage 3 Total SUDS 

Mitigation 

Index 

Pollution 

Hazard 

Index 

Utilisation 

TSS 0.4 0.5(0.5)=0.25 0.5(0.5)=0.25 0.90 0.80 0.89 

Metals 0.4 0.5(0.5)=0.25 0.5(0.6)=0.3 0.95 0.80 0.84 

Hydrocarbons 0.5 0.5(0.6)=0.3 0.5(0.6)=0.3 1.10 0.90 0.82 

 

During the construction phase, temporary silts fences will be installed, providing an additional treatment 

stage of water filtration. 

Refer to Appendix B for indicative drainage details and proposed drainage strategy plan. 

5.4 FCC SuDS Approval Body 

In line with the Statutory National Standards of the Welsh Government, any construction work covering an 

area exceeding 100m2 must obtain approval from the SuDS Approval Body (SAB) before commencing. The SAB 

are a statutory function delivered by FCC to ensure that drainage proposals for new developments are 

designed and built in accordance with national standards. 

As per FCC guidance, SAB approval will be sought by completing and submitting the form ‘Full Application 

Approval of SuDS’ along with supporting drawing and information. This process will commence once planning 

consent has been obtained for the proposed development. 
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6 Foul Water Drainage Solution 

As part of the hydrogen production process, the on-site electrolysers will discharge water. The water 

discharged in this process is potable water with a concentration factor of three; the concentration of salts, 

minerals and other solids is approximately three times that found in the potable water. On this basis the 

discharge will be considered foul water. 

In the foul water drainage strategy proposed for site, foul water will leave each electrolyser via newly 

installed foul drains, which will converge on site into a single new foul outfall drain. The combined maximum 

flow rate from the electrolysers = 0.33 l/s. 

The new foul outfall drain will convey foul flows northeast along the new site access track, before heading 

south to enter the Kimberly Clark water treatment works. A new package pumping station plant will be 

installed underground within the Kimberly Clark water treatment works area to receive foul flows from the 

proposed site. From the new package pumping station, water will then be pumped via a new rising main to 

discharge into the existing aeration tank that forms part of Kimberly Clark’s existing on-site treatment works. 

Within the treatment process, water passes through a conventional aerobic sludge plant and a sedimentation 

clarifier, before entering a final holding tank. The holding tank discharges into the river Dee to the north, 

when the river is in high tide.  

Appendix E contains a copy of the discharge permit issued to Kimberly Clark by NRW. The permit contains 

additional detail on the treatment process. 

Drawing 05040-RES-DRN-DR-PT-001 in Appendix B shows the proposed drainage strategy for site. The proposed 

discharge route for foul water is shown on this drawing. 
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7 Hydraulic Assessment 

A preliminary runoff and attenuation calculation for compound and temporary hardstanding has been 

undertaken using a HR Wallingford online design tool available from: 

https://www.uksuds.com/tools/greenfield-runoff-rate-estimation 

The inputs taken have been assumed as “worst case” and as such has determined the maximum drainage 

component extents required for the project. This includes assuming all permanent infrastructure (other than 

the access track) has an asphalt surface, and that drainage by infiltration is not possible. 

A detailed drainage design will be performed following the ground investigation and compound earthing 

design (to determine surface finishes). 

All methods and inputs are taken in accordance with the relevant guidance documents provided in Section 2. 

7.1 Greenfield Peak Runoff Rates from Site 

Current and future greenfield runoff rates for the development have been estimated using the IH124 Method. 

Using the mapping software within HR Wallingford Design Tool, the site-specific parameters have been 

established: 

• Standard average annual rainfall between 1941 – 1970 (SAAR): 761mm. 

• Standard percentage run-off: 47%. 

• Total drained area: 0.55 ha. 

• M5-60 rainfall depth: 17mm. 

• Ratio M5-60 / M5-2day: 0.30. 

Total drained area is defined as the catchment area for the attenuation basin, which comprises the area 

defined on the Infrastructure Layout as ‘surface finish typically comprising stone or asphalt’. The 

Infrastructure Layout is included in Appendix A. 

Refer to Appendix C for a record of the HR Wallingford Design Tool output. The tool defines Qbar for site as 

2.9 l/s. 

7.2 Attenuation Storage Required Post Development 

The surface water storage volume estimation tool uses a storage assessment method developed by HR 

Wallingford based on correlations between storage requirements and hydrological characteristics of sites. 

Attenuation storage will be provided to accommodate the peak runoff rate calculated up to the critical 1 in 

100-year storm plus a 40% allowance for climate change. 

Paragraph 1.12 of the FCC Supplementary Planning Guidance for Management of Surface Water for New 

Developments notes attenuation systems should be designed with a practicable minimum discharge limit of 

5.0 l/s. As noted in section 7.1, Qbar for site is calculated as 2.9 l/s, however giving precedence to the 

https://www.uksuds.com/tools/greenfield-runoff-rate-estimation
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aforementioned FCC planning guidance, a maximum discharge rate of 5.0 l/s is adopted for the proposed 

attenuation system. 

The attention volume calculated based on the above criteria is approximately 354m3. This volume will be 

accommodated within a new attenuation basin to be installed adjacent to the northeast of the development 

site. Additional volume is provided within the on-site filter strips proposed. 

3D modelling has been carried out to prove this volume can be accommodated within the site boundary. The 

attenuation volume should be considered a maximum volume, this assumes that all surface finishes (other 

than of the access track) are of asphalt and that drainage by infiltration methods is not possible.  

Refer to Appendix C for the storage volume calculation and greenfield runoff estimation summary.  
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8 Operation and Maintenance Requirements 

All surface water drainage and pollution control features associated with the site will remain private and will 

be maintained by the site operator. 

The following section outlines the proposed maintenance for the various aspects of the drainage system. If 

necessary, these outline maintenance proposals will be refined when the site is operational to suit specific 

conditions. 

8.1 Filter Drain / Discharge Pipe 

The anticipated maintenance plan for the filter drains and attenuation basin discharge pipe is outlined in 

Table 2. 

Table 2 – Typical filter drain and discharge pipe operation and maintenance 

requirements 

Filter Drain / Discharge Pipe Maintenance Schedule 

Maintenance Action Minimum Frequency 

Inspect filter drain / manhole / pipe. Where stone or pipe 

has become clogged with silt, it will be cleared out 

Half yearly 

Remove litter and debris Half yearly 

Inspect inlets and outlets for blockages, and clear (if 

required) 

Half yearly 
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8.2 Basin 

The anticipated maintenance plan for the basin at the site is outlined in Table 3. 

Table 3 – Typical basin operation and maintenance requirements 

Basin Maintenance Schedule 

Maintenance Action Minimum Frequency 

Remove litter and debris Half yearly 

Inspect inlets and outlets for blockages, and clear (if 

required). 

Half yearly 

Inspect inlets and outlets for noticeable effects of 

erosion, suitable erosion protection measures such as 

reno-mattress or placement of large stones 

(>150mm) to dissipate water energy levels will be 

installed at the area affected. 

Half yearly 

Inspect silt accumulation rates in any forebay and in 

main body of the pond and establish appropriate 

removal frequencies 

Half yearly 

Reseed areas of poor vegetation growth, alter plant 

types to better suit conditions (if required). 

As required, or if bare soil is 

exposed over 10% or more of the 

basin treatment area 
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9 Conclusion 

A flood risk assessment has been undertaken across the site. The assessment finds that whilst areas of 

localised surface water flood risk are present on the existing perimeter access road where some utility works 

are proposed, the development site is entirely out of any flood risk zones. 

An assessment of the drainage options has also been undertaken, and it has been concluded that drainage by 

infiltration is unlikely to be a viable option. As such, the current proposal is to drain the site via an attenuation 

basin, with a restricted discharge rate into the nearby Kimberly Clark drainage infrastructure, ultimately 

being discharged into the River Dee. 

The required attenuation volume has been calculated as approximately 354m³. This should be considered a 

maximum volume, based on the assumption that all permanent infrastructure (other than the access track) 

has an asphalt surface and that drainage by infiltration methods is not possible. 

A site investigation, 3D earthworks design, and earthing design will be undertaken to inform the detailed 

design of the site drainage. 

The drainage strategy proposed will provide sufficient water quality treatment as demonstrated using the 

Simple Index Approach. 

The effluent from the Hydrogen Electrolysers will be discharged via a new foul drainage system and pumping 

station, to the existing Kimberly Clark water treatment plant. The treatment plant has sufficient capacity to 

accommodate the minor increase in flow. The increase in flow volume will not impact on Kimberly Clark’s 

existing Natural Resource Wales discharge permit to the River Dee. 

 

 

 



 

 
 

Appendix A Project Drawings 

A.1 Infrastructure Layout – 05040-RES-PRO-DR-PT-001 

A.2 Location Plan – 05040-RES-LAY-DR-PE-001 

 

 



 

 
 

Appendix B Drainage Drawings 

B.1 Proposed Surface Water Drainage Strategy -    

 05040-RES-DRN-DR-PT-001 

B.2 Proposed Foul Water Drainage Strategy -    

 05040-RES-DRN-DR-PT-002  

B.3 Typical Drainage Details – 05040-RES-DRN-DR-PT-003 



 

 
 

Appendix C Calculations 

C.1 Greenfield Runoff Estimate (HR Wallingford) 

C.2 Storage Volume Calculation 



 

 
 

Appendix D Topographic Surveys 

D.1 Below Ground Survey 

D.2 Topographic Survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Appendix E NRW Environmental Permit 
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