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1.0 Introduction 

1.1 Appointment 

1.1.1 Delta-Simons Limited (“Delta-Simons”) was instructed by EHPI Ltd (the “Client”) to carry out updates to 
an existing Drainage Strategy for a planning application for a holiday park lodge in Rhuddlan, 
Denbighshire, LL18 5RS (the “Site”), for which the proposed development plan has been amended. 

1.2 Project Understanding 

1.2.1 New legislation (introduced with Schedule 3 of the Flood & Water Management Act) in Wales requires 
new development to have Sustainable Drainage Systems (SuDS) approval by the SuDS Approval Body 
(SAB) in conjunction with the planning process. Therefore, the Client has requested a DS in line with the 
above guidance to identify water management measures, including SuDS, to provide surface water 
runoff reduction and treatment. 

1.3 Scope of Works 

1.3.1 The proposed development will increase impermeable area and risk of surface water flooding to 
downstream receptors. Therefore, a Drainage Strategy with appropriate consideration for SuDS in line 
with CIRIA SuDS (C753) Guidance is required. The DS would include the following: 

• Review existing conditions including sewer plans, British Geological Survey information and 
topographical information; 

• Review Lead Local Flood Authority (LLFA) (Denbighshire County Council) drainage policies; 

• Submit developer enquiry to LLFA and Dŵr Cymru (Welsh Water) (where required); 

• Analyse existing and proposed impermeable areas; 

• Calculate existing runoff rates (excluding existing drainage system modelling); 

• Assess method of surface water runoff disposal (soakaway/watercourse/sewer); 

• Establish surface water discharge rate in consultation with the LLFA/sewerage undertaker; 

• Estimate required attenuation volume using MicroDrainage or similar; 

• Assess and Advise on suitable forms of SUDS; 

• Advise on drainage system maintenance measures; 

• Advise on surface water treatment methods; 

• Establish method of foul water drainage;  

• Prepare concept drainage sketch (where development plan is available as dwg. format); and 

• Prepare Drainage Strategy report; 

1.3.2 This report considers the following national and local policies: 

• Denbighshire County Council Local Development Plan (2006 – 2021)1 

• Schedule 3 Surface Water Management Act (2010)2 

 
1 https://www.denbighshire.gov.uk/en/resident/planning-and-building-regulations/local-development-plan/ldp-adopted-ldp/ldp-

adopted-ldp.aspx 
2 https://gweddill.gov.wales/docs/desh/publications/190108-suds-statutory-guidance-en.pdf 
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• CIRIA Guidance: The SuDS Manual (C753) (2017)3; and 

• National Planning Policy Framework (NPPF) (2019)4. 

1.4 Sources of Information 

1.4.1 The following sources of information have been reviewed and assessed for the purpose of this DS: 

• British Geological Society (BGS) Interactive Map5; and 

• MAGIC Interactive Map6. 

1.5 Project Limitations 

1.5.1 The wider Delta-Simons limitations are contained within Appendix A. 

 
3 https://www.ciria.org/Resources/Free_publications/SuDS_manual_C753.aspx 
4 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/779764/NPPF_Feb_2019_web.pdf 
5 http://mapapps.bgs.ac.uk/geologyofbritain/home.html 
6 http://www.magic.gov.uk/ 

https://www.ciria.org/Resources/Free_publications/SuDS_manual_C753.aspx
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/779764/NPPF_Feb_2019_web.pdf
http://mapapps.bgs.ac.uk/geologyofbritain/home.html
http://www.magic.gov.uk/
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2.0 Site Description 
2.1.1 The aim of this section of the report is to outline key environmental information associated with the 

baseline environment. 

 

Figure 1: Site Location Plan 

Co-ordinates Centred approximately at National Grid Reference (NGR) 
304760, 376800 

Area 2.0947 Ha 

Site Location The Site is located approximately 2.5 km south-east from the town of Rhuddlan and 
comprises part of the former Rhyl Rugby Club sports ground. The Site is bound to the 
north by open agricultural fields, to the east by an existing rugby field beyond which is 
more agricultural land, to the south by another rugby field, beyond which lies the wider 
Tir-Hwch woodland and to the west by the B5429 with agricultural fields beyond. 

Existing Site 
Conditions 

The Site includes one rugby pitch with associated club house, gravel access road, the 
Tir-Hwch Wood to the south and a pond to the north within an existing 
vegetated/woodland area north east of the club house. 

For the purposes of this assessment the Site is considered entirely greenfield in nature 
and has been split into two parcels based upon topography and existing drainage 
conveyance. The boundary of each parcel can be found in Figure 1. Parcel A occupies 
an area of approximately 1.605 ha, and Parcel B occupies approximately 0.49 ha. 

Topography A topographical survey has been undertaken by Curvasure Professional Construction in 
December 2018 and is included in Appendix B. The topographical survey shows that the 
Site slopes from 35.79 metres Above Ordnance Datum (m AOD) in the north-east to 
28.07 m AOD in the south-west. 
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Topographic levels to metres Above Ordnance Datum (m AOD) have also been derived 
from a 1 m resolution Environment Agency (EA) composite ‘Light Detecting and 
Ranging’ (LiDAR) Digital Terrain Model (DTM). A review of LiDAR ground elevation data 
shows that the Site slopes from approximately 35 m AOD in the north-east to 
approximately 29 m AOD in the south-west. [A LiDAR extract is included in Appendix C]. 

Hydrology The nearest Ordinary Watercourse (under the jurisdiction of the LLFA) is the unnamed 
watercourse which is located approximately 90 m south-west of the Site. The 
watercourse flows in a generally east to westerly direction. The watercourse is culverted 
beneath the B5429 before discharging into the River Clwyd approximately 860 m west 
of the Site. 

A Drainage Ditch is also highlighted on the topographic survey, draining north to south 
adjacent to the B5429 to the west of the Site. The flow path of this drainage ditch has not 
been confirmed; however it is believed the ditch roughly follows the route of the B road 
before discharging into the Watercourse where the Watercourse intersects the road. 

Geology Reference to the British Geological Survey (BGS) online mapping (1:50,000 scale) 
indicates that the east of the site is underlain by superficial Devensian Till deposits whilst 
the western extent is underlain by Glaciofluvial Sand and Gravel deposits. The superficial 
deposits are identified as being underlain by Warwickshire Group Mudstone bedrock 
generally consisting of Mudstone, Siltstone and Sandstone. 

The geological mapping is only available at a scale of 1:50,000 and therefore may not be 
a true reflection of the underlying ground conditions. 

There are no historical BGS borehole records within close proximity of the Site. 

Hydrogeology According to the EA’s Aquifer Designation data, obtained from MAGIC Map’s online 
mapping [accessed 18/05/2023] indicates that the superficial deposits are classified as 
unproductive strata, which are ‘rock layers or drift deposits with low permeability that 
have negligible significance for water supply or river base flow’.  

The Warwickshire Group Mudstone bedrock is classified as a Secondary A Aquifer. 
Secondary A Aquifers are ‘permeable layers capable of supporting water supplies at a 
local rather than strategic scale, and in some cases forming an important source of base 
flow to rivers. These are generally aquifers formerly classified as minor aquifers;’ 

Delta-Simons completed soakaway testing on Site to the BRE365 specification to 
establish infiltration rates and the suitability of infiltration as a surface water discharge 
method for the Site. 

During the site investigation dark brown Clay was encountered to depth (bottom of trial 
pit) in all test locations and was overlain by dark brown slightly sand clayey topsoil. The 
soakaway testing failed to produce viable infiltration results due to the relatively 
impermeable nature of the underlying geology. Soakaway test results have been made 
available in Appendix D. 

The EA’s ‘Source Protection Zones’ data, obtained from MAGIC Map’s online mapping 
[accessed 18/05/2023], indicates that the Site is not located within a Source Protection 
Zone (SPZ) or a Groundwater Vulnerability Zone (GVZ). 

Local Drainage Dŵr Cymru Welsh Water were contacted to provide public sewer plans within the vicinity 
of the Site. Dŵr Cymru Welsh Water confirm they hold no sewer assets in the area and 
therefore did not provide a sewer asset plan. 

Proposed Site 
Conditions 

Within Parcel A, the proposed development comprises the following: 

• 7 no. one bed units measuring 35 sqm each; 
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• 7 no. two bed units measuring 51 sqm each; and 

• 5 no. three bed units measuring 64 sqm each. 

The former rugby club house is to be refurbished into a reception area, café and shop, 
and a pond is proposed to be located to the north-east within an existing 
vegetated/woodland area.  

Within Parcel B, the proposed development comprises the following: 

• 3 no. one bed units measuring 35 sqm each; and 

• 3 no. two bed units measuring 51 sqm each. 

Amenity space is to be provided within both Parcel A and B, and the Tir-Hwch Wood to 
the south is to be retained. There will be further hardstanding within both parcels 
associated with access roads and carparking.  

Proposed development plans can be found in Appendix E. 

Based upon the proposed development plan, the development will introduce 
approximately 1.13 ha of hardstanding in Parcel A. The existing club house roof area has 
also been incorporated within this calculation for completeness.  

Approximately 0.1 ha of new hardstanding will be introduced to Parcel B. 

In total, the proposed development will result in an increase in hardstanding of 
approximately 1.23 ha. 
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3.0 Relevant Planning Policy and Guidance 

3.1 Introduction 

3.1.1 The aim of this section of the report is to discuss the main aspects of the local and national planning 
policies that are relevant to any proposed development on the Site and relevant guidance and 
legislation. 

3.2 Local policy 

3.2.1 The Denbighshire County Council Local Development Plan (LDP) sets out the proposals and policies for 
future development and use of land in Denbighshire. The LDP was adopted in June 2013, and the 
following policies relate to SuDS:  

Policy VOE 6 – Water Management  

3.2.2 “All development will be required to incorporate water conservation measures, where practicable. 
Major development proposals (greater than 1,000 sqm floorspace or 10 dwellings) should be 
accompanied by a Water Conservation Statement”.  

3.2.3 “All development will be required to eliminate or reduce surface water run-off from the site, where 
practicable. The run-off rates from the site should maintain or reduce pre-development rates.”  

3.3 Consultation 

3.3.1 Dŵr Cymru Welsh Water were contacted and confirm they hold no records of public foul, combined or 
surface water sewers within the vicinity of the proposed development.  
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4.0 Drainage Strategy 

4.1 Introduction 

4.1.1 The Site currently comprises undeveloped sports fields considered to be 100% permeable. An existing 
club house and access road along the northern periphery are considered hardstanding, but not formally 
drained. For the purposes of this assessment the entirety of the application Site is to be considered 
greenfield, and the proposed drainage system including the flow control has been preliminarily 
designer with this in mind. 

4.1.2 The Site has been split into two parcels based upon natural drainage and topography. Parcel A is 
approximately 1.605 ha in size, whilst Parcel B is approximately 0.49 ha. 

4.1.3 The proposed development will introduce 1.13 ha of hardstanding in parcel A in the form of buildings 
and access, and 0.1 ha of hardstanding in Parcel B, for a total of 1.23 ha of hardstanding introduced 
across the Site. 

4.1.4 The increase in hardstanding area will result in an increase in surface water runoff rates and volumes. In 
order to ensure the proposed development will not increase flood risk elsewhere, surface water 
discharge from the Site will be controlled. 

4.2 Drainage Hierarchy 

4.2.1 The recommended surface water drainage hierarchy (Standard S1 of the Welsh Government: 
‘Recommended non-statutory standards for sustainable drainage (SuDS) in Wales (2018) sets out the 
following hierarchy of drainage options: 

• Priority Level 1: Surface water runoff is collected for use; 

• Priority Level 2: Surface water runoff is infiltrated to ground; 

• Priority Level 3: Surface water runoff is discharged to a surface water body; 

• Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway drain, 
or another drainage system; and 

• Priority Level 5: Surface water runoff is discharged to a combined sewer. 

 Priority Level 1: Surface Water Collected for Use 

4.2.2 There is a limited foreseeable requirement for non-potable surface water at the Site, however the 
general maintenance and watering of soft landscaping and private garden areas along with the bicycle 
wash area proposed within Parcel B could benefit from the collection and reuse of a small proportion of 
the surface water generated on Site. Grey water reuse will therefore be included where possible on the 
site. 

4.2.3 It must be noted that section G1.6 of the ‘Recommended non-statutory standards for sustainable 
drainage (SuDS) in Wales’ states that; “in most cases, rainwater harvesting alone will not be adequate to 
deal with the site drainage and provision will be required for an overflow to a Level 2 or lower priority 
runoff destination.” As downstream provision of attenuation storage will be required to accommodate 
for rainwater harvesting system overflows, rainwater harvesting is not considered a cost-effective 
solution for managing surface water runoff as a whole, beyond the basic gardening operations detailed 
above.  
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 Priority Level 2: Surface Water Infiltration 

4.2.4 As detailed in Section 2.0, soakaway testing was completed by Delta-Simons in September 2019 to the 
BRE365 specification. Three tests were completed, and all tests failed to produce viable infiltration 
results. Considering this, infiltration solutions are not deemed feasible at this Site.  

 Priority Level 3: Surface Water Discharge to Watercourse 

4.2.5 As soakaways are determined not to be suitable a connection to a watercourse is the next consideration.  

4.2.6 The nearest watercourse is located to the south of Parcel A. The topographic survey does not extend to 
the watercourse itself, however it is clear that the topography of Parcel A slopes south, continuing this 
trend towards the watercourse (see Appendix B). The lowest point of the Parcel is the south west corner 
at 28.07 m AOD, and therefore it is considered feasible to discharge surface water from Parcel A into 
the Watercourse to the south of the parcel, ensuring a gravity fed connection. The Client has confirmed 
that their ownership runs up to the watercourse and therefore there are no third party land ownership 
issues. Surface water from this parcel is predicted to naturally flow into this Watercourse in the current 
scenario, and therefore discharging into the Watercourse is deemed to maintain the existing runoff 
regime.  

4.2.7 Parcel B slopes east to west from a maximum elevation of approximately 33.00 m AOD to 29.10 m AOD 
towards the B5429. The topographic survey has identified a ditch along this road whereby surface water 
from this parcel may discharge into. The ditch is identified as having an invert level of 28.47m AOD. It is 
estimated that this ditch follows the B road southwards and discharges into the Watercourse identified 
above at its intersection with the road, however this has not been confirmed at the time of writing. 
Irrespective of the ditch outfall, surface water from Parcel B is currently predicted to flow into this ditch 
naturally. Therefore, the preferred option for discharge is to maintain the runoff regime as existing and 
discharge into the ditch at a controlled rate via a gravity fed connection.  

4.2.8 It is recommended that a drainage survey is carried out at the ditch to identify its ultimate outfall, and its 
suitability for a formal connection from Parcel B of the proposed development.  

 Priority Level 4: Surface Water Discharge to Surface Water Sewer or Highway Drain 

4.2.9 Consultation with Dŵr Cymru Welsh Water has confirmed no public utilities within the vicinity of the Site 
and therefore this option has not been considered further.  

 Priority Level 5: Surface Water Discharge to a Combined Sewer 

4.2.10 As above, consultation with Dŵr Cymru Welsh Water has confirmed no public utilities within the vicinity 
of the Site.  

4.3 Surface Water Discharge 

4.3.1 In this instance, the preferred strategy is to discharge surface water from Parcel A into the Watercourse 
flowing east to west to the south of the Site. The outfall should be located to the south west of the parcel 
where levels are lowest facilitating gravity fed discharge. Surface water from Parcel B should discharge 
into the ditch to the west of the Site adjacent to the main access gate and the B5429 via a gravity fed 
connection. This ditch is likely to flow southwards adjacent to the B5429 before discharging into the 
Watercourse detailed above, however a drainage survey is recommended to confirm this.  

4.3.2 The existing greenfield runoff rates have been estimated using the Interim Code of Practice for 
Sustainable Drainage Systems (ICP SuDS) Method, Summarised in Table 2 below. ICP SuDS calculations 
are included as Appendix F. 
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Table 2: Greenfield Runoff Rates 

Return Period 
Entire Site Parcel A Parcel B 

Runoff Rates (l/s) 

1 in 2 5.1 4.7 0.4 

QBAR 5.4 5.0 0.4 

1 in 30 9.7 8.9 0.8 

1 in 100 12.0 11.0 1.0 

4.3.3 A flow rate of 5.0 l/s is proposed for Parcel A, discharging into the watercourse to the south of the Site. 

4.3.4 A flow rate of 2 l/s is proposed for Parcel B as the QBAR rate is very low. This is to ensure that the 
HydroBrake is self-cleansing. Surface water from Parcel B will discharge into the existing drainage ditch 
located adjacent to the Site access. 

4.3.5 These flow rates ensure that the risk to downstream receptors will not be exacerbated and for events 
above the 1 in 2 year rainfall event, betterment will be achieved. 

4.4 Attenuation Storage 

4.4.1 The upper end allowance on peak rainfall intensity of 40% has been applied to storage calculations to 
commensurate to the lifespan of the proposed development. 

4.4.2 In order to achieve a discharge rate of 5.0 l/s for Parcel A, and 2.0 l/s for Parcel B, attenuation storage 
will be required. Storage estimates have been provided using MicroDrainage and are included in 
Appendix G and summarised in Table 3 below.  

Table 4: Attenuation Storage Volume Requirements 

Storm Event 
Parcel A Parcel B 

Attenuation Volume ( m3) 

1 in 30 year +20% CC 624 - 824 28 – 44 

1 in 100 year +40% CC 1051 - 1291 55 - 77 

4.4.3 The attenuation volumes are provided for indicative purposes only and should be verified at the detailed 
design stage. 

4.5 Sustainable Drainage Systems 

4.5.1 Attenuation storage should be provided in the form of Sustainable Drainage Systems (SuDS) where 
practical. The following SuDS options have been considered: 

 Soakaways 

4.5.2 As described above, soakaway testing was completed by Delta-Simons in September 2019 to the 
BRE365 specification. Three tests were completed, and all tests failed to produce viable infiltration 
results. Considering this, infiltration solutions are not deemed feasible at this Site.  
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 Swales, Detention Basins and Ponds 

4.5.3 Sufficient space is available on site to utilise ponds, basins or swales as above ground attenuation 
features. In order to facilitate gravity drainage, attenuation features should be located at the lower 
extents of each Parcel. MicroDrainage calculations are included as Appendix H. 

 Parcel A 

4.5.4 Runoff from Parcel A may be attenuated via a storage pond in the southern extent of the parcel. The 
location of the pond is shown in the concept drainage sketch included in Appendix I. Proposed 
development plans (Appendix E) show an attenuation pond situated in the north-eastern extent of the 
Parcel. This area is unsuitable for an attenuation feature as it is a topographic high point. Therefore, it is 
recommended to direct surface water runoff to an attenuation pond in the southern extent of the Site. 
MicroDrainage calculations (included in Appendix H) indicate that 1100.7 m3 of storage will be required 
to attenuate up to the 1 in 100 year event +40% CC. The proposed pond will have a base area of 930 
m2, a surface area of 1469 m2, a depth of 1 m, and a 0.3 m freeboard. The 1 m design head of the pond 
will encompass 1101.6 m3 of storage, enough to attenuate up to the 1 in 100 year event +40%CC. The 
0.3 m freeboard also allows an additional 422 m3 of storage that could be realised during a residual risk 
event. The natural topographic gradient within Parcel A will allow surface water runoff generated on-
Site to be directed to the proposed attenuation pond via a gravity fed system, before ultimately 
discharging into the watercourse to the south of the Site at a controlled rate of 5 l/s.  

 Parcel B 

4.5.5 Sufficient space is available on Site to utilise a pond and a system of swales as above ground attenuation 
features. In order to facilitate gravity drainage, attenuation features should be situated in the western 
area of Parcel B. 

4.5.6 A swale located along the main access road with an area of approximately 22.57 m2, a cross sectional 
width of 1 m and an average depth of 0.7 m may accommodate approximately 15.8 m3 of attenuation 
storage within Parcel B. The remaining 61.2 m3 of required storage may be provided with a combination 
of permeable paving within the access road (see below) and a small pond structure with a surface area 
of 90 m2, a slope ratio of 1:3, a depth of 1.0 m with a 0.3 m freeboard located on the area of soft 
landscaping to the north of the access road and to the west of the parcel in general (see Appendix I for 
a Concept Drainage Sketch), allowing surface water to flow via gravity to the pond and in to the drainage 
channel to the south west.  

4.5.7 The detail of the final proposed open surface water attenuation features will need to consider the site 
gradient and may require check damming to ensure adequate storage provision. 

4.5.8 An open surface water attenuation feature such as a pond, basin or a swale in a residential area presents 
a safety risk; the hazards and appropriate mitigation should be considered at the detailed design stage. 

 Rainwater Harvesting 

4.5.9 The attenuation benefits provided through the use of rainwater harvesting are considered to be limited 
and would only be realised when the tanks were not full. However, rainwater harvesting techniques 
could be incorporated within the final design. 

 Green Roofs 

4.5.10 Green roofs are not identified on development plans. Given the nature of the proposed development, 
the significant additional cost involved in installing and maintaining green roofs and the additional works 
required to allow for the additional loading on the building, green roofs are not considered a practical 
option. The benefits achieved through installing a green roof would be disproportionate to the 
significant ongoing maintenance and construction costs involved. 
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 Porous/Permeable Paving 

4.5.11 As detailed above, permeable paving could be incorporated within private roads and driveways. 
Storage would be provided within the sub-grade material prior to controlled release to the receiving 
watercourse. The amount of storage offered by permeable paving is subject to sub-grade depth and 
Site gradient. Based upon the proposed development plan (Appendix E), private parking spaces in 
Parcel A considered suitable for permeable paving cover approximately 253.44 m2. Within Parcel B, 
permeable paving could be incorporated in the proposed access road that runs through the centre of 
the Parcel. The access road in Parcel B occupies approximately 717.3 m2. 

4.5.12 Within Parcel A, based on an external paved area of private car parking spaces of approximately 253.44 
m2, a sub-grade depth of 0.3m and a void ratio of 30%, there is potential to accommodate 22.8 m3 of 
attenuation storage within the sub-grade of permeable paving (assuming the base of the sub-grade will 
be formed at a level gradient). 

4.5.13 Within Parcel B, based on an external paved area of approximately 717.3 m2, a sub-grade depth of 0.3m 
and a void ratio of 30%, there is potential to accommodate 64.56 m3 of attenuation storage within the 
sub-grade of permeable paving (assuming the base of the sub-grade will be formed at a level gradient). 

 Underground Attenuation Tanks 

4.5.14 Storage for Parcels A and B could be provided within underground attenuation tanks or within oversized 
pipes. Sufficient space for an underground tank is provided within the POS and road network of each 
respective parcel. 

4.6 Preferred Drainage Scheme 

4.6.1 Surface water runoff up to the 1 in 100 year + 40% CC allowance event will be attenuated on Site. A total 
attenuation volume of 1100.7 m³ within Parcel A, and 61.2 m3 within Parcel B will be required to achieve 
the proposed discharge rates. Within Parcel A, storage will be provided by an attenuation pond located 
in the southern extent of the Site to maximise gravity fed discharge, and permeable paving within the 
private parking. Within Parcel B, storage may be provided by a swale running adjacent to the main 
access road running through the parcel, permeable paving within the access road and a small pond to 
the south west of the parcel within an area of soft landscaping again to maximise gravity fed discharge.  

4.6.2 Surface water from Parcel A may discharge directly into the Watercourse flowing east to west to the 
south of the Site. The outfall should be located to the south west of the parcel where levels are lowest. 
Surface water from Parcel B should discharge into the ditch to the west of the Site adjacent to the main 
access gate and the B5429. The ditch is predicted to flow southwards adjacent to the B5429 before 
discharging into the Watercourse detailed above.  

4.6.3 Surface water may be collected and reused at a volume commensurate for the general maintenance 
and watering of planters and garden areas, and for use within the proposed bicycle wash down area 
within Parcel B 

4.6.4 An Indicative Drainage Sketch has been produced and made available in Appendix I to highlight the 
proposed storage and discharge locations. 

4.6.5 As greenfield runoff rates are to be maintained, the proposed surface water drainage scheme will ensure 
no increase in runoff over the lifetime of the development. 
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4.7 Event Exceedance 

4.7.1 Storage will be provided for the 1 in 100 year plus 40% CC event. Storm events in excess of the 1 in 100 
year plus 40% CC event should be permitted to produce temporary shallow depth flooding within Low 
vulnerability POS and soft landscaped areas of the Site. Furthermore, the 0.3 m freeboard in the 
proposed attenuation pond in Parcel A will allow for an additional storage volume of 422.4 m3 of 
attenuation which will allow for additional flood storage during a residual risk event. Finished floor levels 
will be set at a minimum of 150 mm above surrounding ground levels ensuring exceedance flooding 
will not affect the buildings. 

4.8 Surface Water Treatment 

4.8.1 In accordance with the CIRIA C753 publication ‘The SuDS Manual’ (2015), residential roofs have a ‘very 
low’ pollution hazard level, with low traffic roads classified as having a ‘low’ pollution hazard level. Table 
1 below shows the pollution hazard indices for each land use. 

Table 1: Pollution Hazard Indices 

Land Use Pollution Hazard Level 
Total Suspended Solids 

(TSS) 
Metals Hydrocarbons 

Residential Roofs Very Low 0.2* 0.2 0.05 

Low Traffic Roads Low 0.5 0.4 0.4 

Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ – Table 26.2 
* Indices values range from 0-1. 
** up to 0.8 where there is potential for metals to leach from the roof 
 

4.8.2 Where practical, runoff from roofs and roads will be directed to permeable paving, ponds and swale 
systems. Table 2 below demonstrates that permeable paving, ponds and swales provide sufficient 
treatment. 

Table 2: SuDS Mitigation Indices 

 Mitigation Indices 

Type of SuDS Total Suspended Solids (TSS) Metals Hydrocarbons 

Permeable Pavement 0.7 0.6 0.7 

Swale 0.5 0.6 0.6 

Pond 0.7 0.7 0.5 

Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ – Table 26.3 

4.8.3 It can be concluded that the inclusion of permeable paving, ponds and swales will provide sufficient 
treatment. Where attenuation is provided in a below ground system (tank storage), treatment will need 
to be provided by a suitably sized separator. 

4.9 Maintenance 

4.9.1 Maintenance of communal drainage features such as permeable paving or an attenuation tank will be 
the responsibility of the Site owner. Maintenance of shared surface water drainage systems can be 
arranged through appointment of a Site management company. 

4.9.2 Maintenance schedules for an attenuation tank and permeable paving are included in Appendix J. 
Maintenance of the separator will be as per the manufacturer’s guidance. 
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4.10 Foul Water Discharge 

4.10.1 Consultation with Dŵr Cymru Welsh Water has confirmed no public foul or combined utilities within the 
vicinity of the Site. Therefore, Suitably sized biodisc treatment plants (or similar) within each parcel would 
be a feasible option and would provide sufficient treatment for foul flows. Treated effluent from Parcel 
A should be discharged to the Watercourse located to the south of the Site, and treatment water from 
Parcel B should be discharged to the ditch to the west. The sewerage treatment plants should be placed 
a minimum of 7m from habitable buildings and a minimum of 10m from watercourses. The treatment 
plants should be sized appropriately and maintained to the manufacturer’s specification. 

4.11 Water Conservation Statement 

4.11.1 The following sustainable water systems will be considered for inclusion within the proposed holiday 
lodges and recreational building and will be incorporated should they be deemed feasible; 

• Reduced Water Urinal Systems; 

• Flow Restrictors; 

• Spray Taps; 

• Dual Flush WCs; 

• Eco Showerheads; and 

• Leak Detection. 
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5.0 Conclusions and Recommendations 

5.1 Conclusions 

5.1.1 Delta-Simons Limited (“Delta-Simons”) was instructed by EHPI Ltd (the “Client”) to carry out updates to 
an existing Drainage Strategy for a planning application for a holiday park lodge in Rhuddlan, 
Denbighshire, LL18 5RS (the “Site”), for which the proposed development plan has been amended. 

• The Site currently comprises the former Rhyl Rugby Club sports ground considered entirely 
greenfield in nature. The Site is split into two parcels based upon topography and natural 
drainage. Parcel A occupies an area of approximately 1.605 ha, and Parcel B approximately 0.49 
ha.  

• Surface water runoff and storage calculations have been undertaken for each development 
parcel using ICP SuDS and MicroDrainage with a 40% allowance for Climate Change. Surface 
water runoff will be attenuated within each respective parcel, utilising a combination of pond 
structures, a swale running adjacent to the access road in Parcel B, and permeable paving within 
the proposed car parking areas and western access road in Parcel B.  

• Surface water from Parcel A will discharge into the Watercourse flowing along the southern 
periphery at a controlled rate of 5 l/s, matching the QBAR greenfield rate. Surface water from 
Parcel B will discharge into the drainage ditch to the west of Parcel B at 2 l/s, to ensure the 
HydroBrake is self-cleansing. 

• Restricting runoff to greenfield rates will ensure no increase in flood risk to downstream 
receptors post-development.  

• Surface water may be collected and reused at a volume commensurate for the general 
maintenance and watering of planters and garden areas, and for use within the proposed bicycle 
wash down area. 

• Pond and swale systems may provide habitat for nesting birds, waterfowl, invertebrates and 
reptiles, facilitate a level of water quality treatment and enhance the aesthetic value of the 
proposed development. 

• Foul flows should be treated directly on Site within an appropriately sized biodisc treatment plant 
(or similar) within each parcel. Treated effluent from Parcel A should be discharged to the 
Watercourse located along the southern periphery of the Site, and treatment water from Parcel 
B should be discharged to the ditch to the west. 

5.2 Recommendations 

• Verify the attenuation volumes included in this report when undertaking detailed drainage 
design; 

• Make provision for the sustainable drainage features highlighted within this report; and 

• Survey the drainage ditch along the western periphery of Parcel B to confirm its outfall location, 
and to assess the suitability of the ditch for discharging surface water from Parcel B. 



 

 

Appendix A – Limitations 
  



 

 

Limitations 
The recommendations contained in this Report represent Delta-Simons professional opinions, based upon 
the information listed in the Report, exercising the duty of care required of an experienced Environmental 
Consultant. Delta-Simons does not warrant or guarantee that the Site is free of hazardous or potentially 
hazardous materials or conditions. 

Delta-Simons obtained, reviewed and evaluated information in preparing this Report from the Client and 
others. Delta-Simons conclusions, opinions and recommendations has been determined using this 
information. Delta-Simons does not warrant the accuracy of the information provided to it and will not be 
responsible for any opinions which Delta-Simons has expressed, or conclusions which it has reached in 
reliance upon information which is subsequently proven to be inaccurate. 

This Report was prepared by Delta-Simons for the sole and exclusive use of the Client and for the specific 
purpose for which Delta-Simons was instructed. Nothing contained in this Report shall be construed to give 
any rights or benefits to anyone other than the Client and Delta-Simons, and all duties and responsibilities 
undertaken are for the sole and exclusive benefit of the Client and not for the benefit of any other party. In 
particular, Delta-Simons does not intend, without its written consent, for this Report to be disseminated to 
anyone other than the Client or to be used or relied upon by anyone other than the Client. Use of the Report 
by any other person is unauthorised and such use is at the sole risk of the user. Anyone using or relying upon 
this Report, other than the Client, agrees by virtue of its use to indemnify and hold harmless Delta-Simons 
from and against all claims, losses and damages (of whatsoever nature and howsoever or whensoever 
arising), arising out of or resulting from the performance of the work by the Consultant. 

  



 

 

Appendix B – Topographical Survey 

  





 

 

Appendix C – LiDAR Plan 

  





 

 

Appendix D – Soakaway Testing Results 

  



























 

 

Appendix E – Proposed Development Plans 
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Appendix F – ICP SuDS Calculations 

  



Delta-Simons Page 1

Suite 4A

Portland Street

Manchester, M1 3BE

Date 01/06/2023 15:55 Designed by lucy.antell

File Checked by

Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 Soil 0.450

Area (ha) 1.119 Urban 0.000

SAAR (mm) 716 Region Number Region 9

Results l/s

QBAR Rural 5.0

QBAR Urban 5.0

Q2 years 4.7

Q1 year 4.4

Q30 years 8.9

Q100 years 11.0



Delta-Simons Page 1

Suite 4A

Portland Street

Manchester, M1 3BE

Date 01/06/2023 15:55 Designed by lucy.antell

File Checked by

Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 2 Soil 0.450

Area (ha) 0.099 Urban 0.000

SAAR (mm) 716 Region Number Region 9

Results l/s

QBAR Rural 0.4

QBAR Urban 0.4

Q2 years 0.4

Q1 year 0.4

Q30 years 0.8

Q100 years 1.0



 

 

Appendix G – Quick Storage Estimates 

  



MicroDrainage Quick Storage Estimates  

1 in 30 Year + 20% CC 

 

 

1 in 100 + 40% CC 



 

 

 



Parcel B Quick Storage Estimates  

1 in 30 year + 20% CC 

 

 

 

 

 

 

 



 

1 in 100 year + 40% CC 

 

 



 

 

Appendix H – MicroDrainage Calculations 

  



Delta-Simons Page 1
Suite 4A Holiday Park Lodge
Portland Street Attenuation Pond
Manchester, M1 3BE 1 in 100 + 40% CC
Date 10/07/2023 15:29 Designed by AR
File MICRODRAINAGE PARCEL A.... Checked by OE
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 99.069 0.369 5.0 365.4 O K
30 min Summer 99.183 0.483 5.0 487.6 O K
60 min Summer 99.300 0.600 5.0 618.1 O K
120 min Summer 99.407 0.707 5.0 742.3 O K
180 min Summer 99.466 0.766 5.0 812.1 O K
240 min Summer 99.504 0.804 5.0 857.8 O K
360 min Summer 99.549 0.849 5.0 912.2 O K
480 min Summer 99.573 0.873 5.0 941.5 O K
600 min Summer 99.586 0.886 5.0 957.2 O K
720 min Summer 99.591 0.891 5.0 964.5 O K
960 min Summer 99.591 0.891 5.0 963.8 O K
1440 min Summer 99.563 0.863 5.0 929.3 O K
2160 min Summer 99.510 0.810 5.0 864.3 O K
2880 min Summer 99.462 0.762 5.0 807.3 O K
4320 min Summer 99.375 0.675 5.0 704.0 O K
5760 min Summer 99.291 0.591 5.0 608.7 O K
7200 min Summer 99.229 0.529 5.0 538.8 O K
8640 min Summer 99.180 0.480 5.0 485.1 O K
10080 min Summer 99.142 0.442 5.0 443.9 O K

15 min Winter 99.111 0.411 5.0 409.8 O K
30 min Winter 99.237 0.537 5.0 547.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 159.018 0.0 331.0 27
30 min Summer 106.361 0.0 408.0 41
60 min Summer 67.832 0.0 609.6 72
120 min Summer 41.228 0.0 726.0 130
180 min Summer 30.462 0.0 774.1 190
240 min Summer 24.441 0.0 781.3 250
360 min Summer 17.764 0.0 772.9 368
480 min Summer 14.092 0.0 763.6 488
600 min Summer 11.743 0.0 755.1 606
720 min Summer 10.101 0.0 747.3 726
960 min Summer 7.942 0.0 732.7 964
1440 min Summer 5.620 0.0 704.4 1436
2160 min Summer 3.954 0.0 1301.8 1760
2880 min Summer 3.075 0.0 1337.3 2136
4320 min Summer 2.147 0.0 1300.6 2944
5760 min Summer 1.672 0.0 1491.7 3696
7200 min Summer 1.396 0.0 1555.7 4472
8640 min Summer 1.215 0.0 1623.9 5264
10080 min Summer 1.091 0.0 1696.1 5960

15 min Winter 159.018 0.0 365.1 26
30 min Winter 106.361 0.0 415.9 41



Delta-Simons Page 2
Suite 4A Holiday Park Lodge
Portland Street Attenuation Pond
Manchester, M1 3BE 1 in 100 + 40% CC
Date 10/07/2023 15:29 Designed by AR
File MICRODRAINAGE PARCEL A.... Checked by OE
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 99.366 0.666 5.0 694.2 O K
120 min Winter 99.484 0.784 5.0 833.8 O K
180 min Winter 99.550 0.850 5.0 913.3 O K
240 min Winter 99.592 0.892 5.0 965.8 O K
360 min Winter 99.643 0.943 5.0 1029.4 O K
480 min Winter 99.671 0.971 5.0 1064.9 O K
600 min Winter 99.687 0.987 5.0 1085.3 O K
720 min Winter 99.696 0.996 5.0 1096.1 O K
960 min Winter 99.699 0.999 5.0 1100.7 O K
1440 min Winter 99.678 0.978 5.0 1072.9 O K
2160 min Winter 99.618 0.918 5.0 997.8 O K
2880 min Winter 99.561 0.861 5.0 927.2 O K
4320 min Winter 99.451 0.751 5.0 794.0 O K
5760 min Winter 99.345 0.645 5.0 670.3 O K
7200 min Winter 99.243 0.543 5.0 554.7 O K
8640 min Winter 99.165 0.465 5.0 468.9 O K
10080 min Winter 99.104 0.404 5.0 402.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 67.832 0.0 677.4 70
120 min Winter 41.228 0.0 779.5 128
180 min Winter 30.462 0.0 785.1 186
240 min Winter 24.441 0.0 779.9 246
360 min Winter 17.764 0.0 771.0 362
480 min Winter 14.092 0.0 764.7 478
600 min Winter 11.743 0.0 759.5 596
720 min Winter 10.101 0.0 754.8 712
960 min Winter 7.942 0.0 746.5 940
1440 min Winter 5.620 0.0 732.8 1386
2160 min Winter 3.954 0.0 1441.4 1996
2880 min Winter 3.075 0.0 1449.4 2252
4320 min Winter 2.147 0.0 1335.5 3164
5760 min Winter 1.672 0.0 1670.8 4096
7200 min Winter 1.396 0.0 1742.6 4832
8640 min Winter 1.215 0.0 1819.7 5616
10080 min Winter 1.091 0.0 1901.8 6352



Delta-Simons Page 3
Suite 4A Holiday Park Lodge
Portland Street Attenuation Pond
Manchester, M1 3BE 1 in 100 + 40% CC
Date 10/07/2023 15:29 Designed by AR
File MICRODRAINAGE PARCEL A.... Checked by OE
Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 2013

Site Location GB 304777 376781 SJ 04777 76781
Data Type Point

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 10080

Climate Change % +40

Time Area Diagram

Total Area (ha) 1.243

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.414 4 8 0.414 8 12 0.414



Delta-Simons Page 4
Suite 4A Holiday Park Lodge
Portland Street Attenuation Pond
Manchester, M1 3BE 1 in 100 + 40% CC
Date 10/07/2023 15:29 Designed by AR
File MICRODRAINAGE PARCEL A.... Checked by OE
Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 100.000

Tank or Pond Structure

Invert Level (m) 98.700

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 930.0 1.000 1282.6 1.001 1350.0 1.300 1469.4

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0105-5000-1000-5000
Design Head (m) 1.000

Design Flow (l/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 105

Invert Level (m) 98.700
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 5.0
Flush-Flo™ 0.296 5.0
Kick-Flo® 0.637 4.1

Mean Flow over Head Range - 4.3

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.6 1.200 5.4 3.000 8.4 7.000 12.5
0.200 4.8 1.400 5.8 3.500 9.0 7.500 12.9
0.300 5.0 1.600 6.2 4.000 9.6 8.000 13.3
0.400 4.9 1.800 6.6 4.500 10.1 8.500 13.7
0.500 4.7 2.000 6.9 5.000 10.6 9.000 14.1
0.600 4.3 2.200 7.2 5.500 11.1 9.500 14.5
0.800 4.5 2.400 7.5 6.000 11.6
1.000 5.0 2.600 7.8 6.500 12.1



Delta-Simons Page 5
Suite 4A Holiday Park Lodge
Portland Street Attenuation Pond
Manchester, M1 3BE 1 in 100 + 40% CC
Date 10/07/2023 15:29 Designed by AR
File MICRODRAINAGE PARCEL A.... Checked by OE
Innovyze Source Control 2020.1.3

Event: 720 min Winter

©1982-2020 Innovyze
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Suite 4A Holiday Park Lodge
Portland Street Attenuation Pond
Manchester, M1 3BE 1 in 100 + 40% CC
Date 10/07/2023 15:29 Designed by AR
File MICRODRAINAGE PARCEL A.... Checked by OE
Innovyze Source Control 2020.1.3

Event: 960 min Winter

©1982-2020 Innovyze
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Suite 4A Holiday Park Lodge
Portland Street Attenuation Pond
Manchester, M1 3BE 1 in 100 + 40% CC
Date 10/07/2023 15:29 Designed by AR
File MICRODRAINAGE PARCEL A.... Checked by OE
Innovyze Source Control 2020.1.3

Event: 1440 min Winter

©1982-2020 Innovyze



Delta-Simons Page 1

Suite 4A Holiday Lodge Park 22-1907

Portland Street Parcel B

Manchester, M1 3BE 1 in 100 year + 40% CC

Date 01/06/2023 Designed by LA

File Microdrainage Parcel B.... Checked by JR

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

15 min Summer 9.306 0.306 1.9 27.6 O K

30 min Summer 9.404 0.404 1.9 36.4 O K

60 min Summer 9.498 0.498 1.9 44.8 O K

120 min Summer 9.565 0.565 1.9 50.9 O K

180 min Summer 9.586 0.586 1.9 52.7 O K

240 min Summer 9.585 0.585 1.9 52.6 O K

360 min Summer 9.561 0.561 1.9 50.5 O K

480 min Summer 9.532 0.532 1.9 47.9 O K

600 min Summer 9.503 0.503 1.9 45.3 O K

720 min Summer 9.474 0.474 1.9 42.7 O K

960 min Summer 9.419 0.419 1.9 37.7 O K

1440 min Summer 9.324 0.324 1.9 29.1 O K

2160 min Summer 9.219 0.219 1.9 19.7 O K

2880 min Summer 9.155 0.155 1.8 13.9 O K

4320 min Summer 9.092 0.092 1.6 8.3 O K

5760 min Summer 9.072 0.072 1.3 6.5 O K

7200 min Summer 9.062 0.062 1.1 5.6 O K

8640 min Summer 9.056 0.056 1.0 5.0 O K

10080 min Summer 9.051 0.051 0.9 4.6 O K

15 min Winter 9.345 0.345 1.9 31.1 O K

30 min Winter 9.457 0.457 1.9 41.1 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 159.018 0.0 29.3 25

30 min Summer 106.361 0.0 39.2 39

60 min Summer 67.832 0.0 50.2 68

120 min Summer 41.228 0.0 61.1 124

180 min Summer 30.462 0.0 67.7 182

240 min Summer 24.441 0.0 72.5 240

360 min Summer 17.764 0.0 79.0 292

480 min Summer 14.092 0.0 83.6 350

600 min Summer 11.743 0.0 87.1 414

720 min Summer 10.101 0.0 89.9 480

960 min Summer 7.942 0.0 94.2 610

1440 min Summer 5.620 0.0 100.0 866

2160 min Summer 3.954 0.0 105.6 1216

2880 min Summer 3.075 0.0 109.5 1560

4320 min Summer 2.147 0.0 114.6 2216

5760 min Summer 1.672 0.0 119.1 2944

7200 min Summer 1.396 0.0 124.3 3672

8640 min Summer 1.215 0.0 129.8 4400

10080 min Summer 1.091 0.0 135.9 5136

15 min Winter 159.018 0.0 32.8 25

30 min Winter 106.361 0.0 44.0 39



Delta-Simons Page 2

Suite 4A Holiday Lodge Park 22-1907

Portland Street Parcel B

Manchester, M1 3BE 1 in 100 year + 40% CC

Date 01/06/2023 Designed by LA

File Microdrainage Parcel B.... Checked by JR

Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

60 min Winter 9.566 0.566 1.9 50.9 O K

120 min Winter 9.649 0.649 1.9 58.4 O K

180 min Winter 9.676 0.676 1.9 60.9 O K

240 min Winter 9.680 0.680 1.9 61.2 O K

360 min Winter 9.657 0.657 1.9 59.1 O K

480 min Winter 9.620 0.620 1.9 55.8 O K

600 min Winter 9.578 0.578 1.9 52.0 O K

720 min Winter 9.534 0.534 1.9 48.0 O K

960 min Winter 9.450 0.450 1.9 40.5 O K

1440 min Winter 9.308 0.308 1.9 27.8 O K

2160 min Winter 9.173 0.173 1.9 15.5 O K

2880 min Winter 9.106 0.106 1.7 9.6 O K

4320 min Winter 9.069 0.069 1.2 6.2 O K

5760 min Winter 9.055 0.055 1.0 5.0 O K

7200 min Winter 9.049 0.049 0.8 4.4 O K

8640 min Winter 9.045 0.045 0.7 4.0 O K

10080 min Winter 9.042 0.042 0.6 3.7 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

60 min Winter 67.832 0.0 56.3 68

120 min Winter 41.228 0.0 68.4 124

180 min Winter 30.462 0.0 75.9 180

240 min Winter 24.441 0.0 81.2 236

360 min Winter 17.764 0.0 88.5 340

480 min Winter 14.092 0.0 93.6 386

600 min Winter 11.743 0.0 97.5 458

720 min Winter 10.101 0.0 100.6 528

960 min Winter 7.942 0.0 105.5 664

1440 min Winter 5.620 0.0 112.0 916

2160 min Winter 3.954 0.0 118.3 1256

2880 min Winter 3.075 0.0 122.6 1564

4320 min Winter 2.147 0.0 128.4 2244

5760 min Winter 1.672 0.0 133.4 2944

7200 min Winter 1.396 0.0 139.2 3680

8640 min Winter 1.215 0.0 145.4 4312

10080 min Winter 1.091 0.0 152.3 5200
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Suite 4A Holiday Lodge Park 22-1907

Portland Street Parcel B

Manchester, M1 3BE 1 in 100 year + 40% CC

Date 01/06/2023 Designed by LA

File Microdrainage Parcel B.... Checked by JR

Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH

Return Period (years) 100

FEH Rainfall Version 2013

Site Location GB 304777 376781 SJ 04777 76781

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.750

Cv (Winter) 0.840

Shortest Storm (mins) 15

Longest Storm (mins) 10080

Climate Change % +40

Time Area Diagram

Total Area (ha) 0.099

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.033 4 8 0.033 8 12 0.033
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Suite 4A Holiday Lodge Park 22-1907

Portland Street Parcel B

Manchester, M1 3BE 1 in 100 year + 40% CC

Date 01/06/2023 Designed by LA

File Microdrainage Parcel B.... Checked by JR

Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Tank or Pond Structure

Invert Level (m) 9.000

Depth (m) Area (m²)

0.000 90.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0067-2000-1000-2000

Design Head (m) 1.000

Design Flow (l/s) 2.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 67

Invert Level (m) 9.000

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 2.0

Flush-Flo™ 0.296 1.9

Kick-Flo® 0.599 1.6

Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.6 1.200 2.2 3.000 3.3 7.000 4.9

0.200 1.9 1.400 2.3 3.500 3.5 7.500 5.1

0.300 1.9 1.600 2.5 4.000 3.8 8.000 5.2

0.400 1.9 1.800 2.6 4.500 4.0 8.500 5.4

0.500 1.8 2.000 2.7 5.000 4.2 9.000 5.5

0.600 1.6 2.200 2.9 5.500 4.4 9.500 5.7

0.800 1.8 2.400 3.0 6.000 4.6

1.000 2.0 2.600 3.1 6.500 4.7
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Suite 4A Holiday Lodge Park 22-1907

Portland Street Parcel B

Manchester, M1 3BE 1 in 100 year + 40% CC

Date 01/06/2023 Designed by LA

File Microdrainage Parcel B.... Checked by JR

Innovyze Source Control 2020.1.3

Event: 180 min Winter

©1982-2020 Innovyze
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Suite 4A Holiday Lodge Park 22-1907

Portland Street Parcel B

Manchester, M1 3BE 1 in 100 year + 40% CC

Date 01/06/2023 Designed by LA

File Microdrainage Parcel B.... Checked by JR

Innovyze Source Control 2020.1.3

Event: 240 min Winter

©1982-2020 Innovyze
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Suite 4A Holiday Lodge Park 22-1907

Portland Street Parcel B

Manchester, M1 3BE 1 in 100 year + 40% CC

Date 01/06/2023 Designed by LA

File Microdrainage Parcel B.... Checked by JR

Innovyze Source Control 2020.1.3

Event: 360 min Winter

©1982-2020 Innovyze



 

 

Appendix I – Concept Drainage Sketch 
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intended for detailed design.
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Appendix J – Maintenance Schedules 
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Swales Maintenance Schedule 

Maintenance 
Schedule 

Required Action Typical Frequency 

Regular 
maintenance 

Remove litter and debris Monthly (or as required) 

Cut the grass – to retain grass height within specified 
design range 

Monthly (during growing season), or as 
required 

Manage other vegetation and remove nuisance plants Monthly at start, then as Required 

Inspect inlets, outlets and overflows for blockages, 
and clear if required 

Monthly 

Inspect infiltration surfaces for ponding, compaction, 
silt accumulation, record areas where water is 
ponding for > 48 hours 

Monthly, or when required 

Inspect vegetation coverage 
Monthly for 6 months, quarterly for 2 
years, then half yearly 

Inspect inlets and facility surface for silt accumulation, 
establish appropriate silt removal frequencies 

Half yearly 

Occasional 
maintenance 

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 swales 
treatment area 

Remedial actions 

Repair erosion or other damage by re-turfing or 
reseeding 

As required 

Relevel uneven surfaces and reinstate design levels As required 

Scarify and spike topsoil layer to improve infiltration 
performance, break up silt deposits and prevent 
compaction of the soil surface  

As required 

Remove build-up of sediment on upstream gravel 
trench, flow spreader or at top of filter strip 

As required 

Remove and dispose of oil or petrol residues using 
safe standard practices 

As required 

Ref. Table 17.1 CIRIA C753 ‘The SuDS Manual’ 
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Attenuation Storage Tank Maintenance Schedule 

Maintenance 
Schedule 

Required Action Typical Frequency 

Regular maintenance 

Inspect and identify any areas that are 
not operating correctly. If required, take 
remedial action 

Monthly for 3 months, then 
annually 

Remove debris from the catchment 
surface (where it may cause risks to 
performance) 

Monthly 

For systems where rainfall infiltrates into 
the tank from above, check surface of 
filter for blockage by sediment, algae or 
other matter; remove and replace 
surface infiltration medium as necessary 

Annually 

Remove sediment from pre-treatment 
structures and/ or internal forebays 

Annually, or as required 

Remedial actions 
Repair/rehabilitate inlets, outlet, 
overflows and vents 

As required 

Monitoring 

Inspect/check all inlets, outlets, vents 
and overflows to ensure that they are in 
good condition and operating as 
designed 

Annually 

Survey inside of tank for sediment build-
up and remove If necessary 

Every 5 years or as required 

Ref. Table 21.3, CIRIA C753 ‘The SuDS Manual’ 
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Detention Basin Maintenance Schedule 

Maintenance 

Schedule 
Required Action Typical Frequency 

Regular 
maintenance 

Remove litter and debris Monthly 

Cut grass-for spillways and access routes 
Monthly (during growing season), 
or as required 

Cut grass - meadow grass in and around basin 
Half yearly (spring - before nesting 
season, and autumn) 

Manage other vegetation and remove nuisance 
plants 

Monthly (at start, then as required) 

Inspect inlets, outlets and overflows for 
blockages, and clear if required. 

Monthly 

Inspect banksides. structures. pipework etc. for 
evidence of physical damage 

Monthly 

Inspect inlets and facility surface for silt 
accumulation. Establish appropriate silt removal 
frequencies. 

Monthly (for first year), then 
annually or as required 

Check any penstocks and other mechanical 
devices 

Annually 

Tidy all dead growth before start of growing 
season 

Annually 

Remove sediment from inlets, outlet and 
forebays 

Annually (or as required) 

Manage wetland plants in outlet pool – where 
provided 

Annually (as set out in Chapter 23) 

Occasional 
maintenance 

Reseed- areas of poor vegetation growth As required 

Prune and trim any trees and remove cuttings Every 2 years. or as required 

Remove sediment from inlets, outlets. forebays 
and main basin when required 

Every 5 years. or as required (likely 
to be minimal requirements where 
effective upstream source control 
is provided) 

Remedial actions 

Repair erosion or other damage by reseeding or 
re-turfing 

As required 

Realignment of rip-rap As required 

Repair/rehabilitation of inlets, outlets and 
overflows 

As required 

Relevel uneven surfaces and reinstate design 
levels 

As required 

Ref. Table 22.1 CIRIA C753 ‘The SuDS Manual’ 
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 Rainwater Harvesting System Maintenance Schedule  

Ref. Table 11.6, CIRIA C753 ‘The SuDS Manual’ 

 

 

  

Maintenance 

Schedule 

Required Action  Typical Frequency 

Regular 

maintenance 

Inspection of the tank for debris and sediment 
build 
up, inlets/ outlets/ withdrawal devices, overflow 
areas, pumps, filters 

Annually (and following 
poor performance) 

Cleaning of tank, inlets, outlets, gutters, 

withdrawal devices and roof drain filters of silts 

and other debris 

Annually and following 

poor performance 

Occasional 

maintenance 

Cleaning and /or replacement of any filters Three monthly (or as 

required) 

Remedial actions Repair of overflow erosion damage or damage 

to tank 

As required 

Pump repairs As required 
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