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1.0  INTRODUCTION

This drainage strategy has been prepared on behalf of Castle Green Homes in connecƟon with a planning applicaƟon 
for the construcƟon of a new residenƟal properƟes. The proposed development is on the site of a exisƟng greenfield 
area located to the north of Well, Street, Buckley. A full FCA is required at a later date as even though the proposed
development is located completely within Flood Zone A, the site is over 1.0ha in area.

The FCA will need to be prepared in accordance with the general requirements of Technical Advice Note 15: 
Development and Flood Risk (Welsh Assembly Government; 2004) (TAN 15), which provides a framework to guide 
planning decisions for new developments in relaƟon to flood risk.

This involves the idenƟficaƟon of flood risk to new development(s) on the site, the possible effect of this development 
on flood risk elsewhere and the invesƟgaƟon of the impact on the development as a result of increased sea levels, 
fluvial flows and larger pluvial events due to increased impermeable areas and climate change.

 

2.0  SITE DESCRIPTION 
The proposed site is located to the north of Well Street, Buckley at NaƟonal Grid reference SJ 26770 63636. The 
locaƟon of the exisƟng site is illustrated in Appendix A and the extent of the area to which the applicaƟon relates is also 
shown on the aerial photo, aƩached in Appendix B. 

The exisƟng site covers a total area of 5.4ha and currently consists of the exisƟng undeveloped fields. The site is 
bounded to the north and east by exisƟng residenƟal properƟes, to the west and south the site is bounded by small 
agricultural buildings and fields. 

The site is falls from north-west to south-east, with levels falling from approximately 157.58mAOD in the north-eastern 
corner to approximately 147.57mAOD in the south-western corner. The topographic survey is aƩached in Appendix C. 

 

3.0  PROPOSED DEVELOPMENT
The proposed 5.4ha development consists of the construcƟon of 155no. residenƟal units with a mix of detached, semi 
detached and walk up flats. There will be a mix of 1, 2, 3 and 4 bed units.

The proposed development will also consist of minor amendments to the site entrance to enable safe access and egress 

To enable a viable scheme, the proposed site levels are constrained by the exisƟng building and also the surrounding 
highways and developments surrounding the site. Therefore, site levels are likely to remain similar to the exisƟng. The 
proposed site plans for the development are aƩached in Appendix D.
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4.0  SOURCES OF FLOODING 

4.1  Flooding from Rivers  
The TAN 15 Development Advice Map is included in Appendix E. It can be seen from the map that the enƟre 
development site is located in Flood Zone A with a chance of flooding of less than 0.1% (or 1 in 1000). The nearest 
watercourse is an unnamed tributary on the opposite side of Well Street, adjacent to Bristre CoƩage Farm. 

Therefore, the risk of flooding to the new development from rivers is considered to be low.  

4.2  Flooding from the Sea  
The site is not at risk of flooding from the sea.  The lowest level of the site is approximately 147.57mAOD, i.e. well 
above Ɵdal flood levels. 

4.3  Flooding from Land 
Intense rainfall, oŌen of short duraƟon, that is unable to soak into the ground or enter drainage systems can run 
quickly off land and result in local flooding. 

The Natural Resources Wales (NRW) Surface Water Flood map is included in Appendix E. It can be seen from the 
map that the majority of the site is classified as having a very low to low risk of surface water flooding, with a small 
area along the southern boundary of the site having a medium to high risk of surface water flooding.  

Assessing the exisƟng topographic survey, which is aƩached in Appendix C, it can be seen that the small areas of the 
site with a medium to high risk of flooding are at the lowest point on the site and we would expect this to be due to 
overland surface water gathering at this low spot.  

This area has been designated as a POS with the architectural masterplan for which suitable SUDS systems can be 
implemented. 

Therefore, as the site levels associated with the proposed development are to be reworked to suit the new layout, 
and the vast majority of the site will now be posiƟvely captured and drained (roads / roofs etc) therefore reducing 
this overland flow.  

Therefore, the risk of flooding from overland flows due to surface water flooding is considered to be low and as such 
the overall site is considered to be at low risk of flooding from surface water/surrounding land. 

4.4  Flooding from Groundwater  
Groundwater flooding is caused by unusually high groundwater levels, it occurs as excess water emerges at the 
ground surface (or within manmade underground structures).  

In general terms groundwater flooding can occur from three main sources: If groundwater levels are naturally close 
to the surface, then this can present a flood risk during Ɵmes of intense rainfall. No groundwater flood risk has been 
idenƟfied during a walk over of the site and consultaƟon with the various interested parƟes. Seepage and 
percolaƟon occur where embankments above ground level hold water. In these cases, water travels through the 
embankment material and emerges on the opposite side of the embankment. At present there are no reported 
problems with groundwater flooding.  

Groundwater recovery/rebound occurs where the water table has been arƟficially depressed by abstracƟon. When 
the abstracƟon stops the water, table makes a recovery to its original level. There is the potenƟal for groundwater 
flooding in low lying areas where groundwater levels have been depressed below their pre- pumping condiƟons, 
where these were at or close to ground level. As with the seepage scenario the likelihood of flooding from this 
source is considered to be low 

An intrusive SI is yet to take place to determine ground water levels but the report will be updated for the detailed 
applicaƟon. 
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4.5  Flooding from Sewers 
In urban areas, rainwater is frequently drained into surface water sewers or sewers containing both surface and 
wastewater known as ‘combined sewers’. Foul water flooding oŌen occurs in areas prone to overland flow and can 
result when the sewer is overwhelmed by heavy rainfall and will conƟnue unƟl the water drains away. It can also 
occur when the sewer becomes blocked or is of inadequate capacity, this could lead to there being a high risk of 
internal property flooding with contaminated water.  

Welsh Water record drawings are sƟll awaited at the Ɵme of wriƟng. 

Therefore, following a review of WW assets and pre dev enquiry this secƟon of the report will be updated for the 
detailed applicaƟon. 

4.6  Flooding from Reservoirs,  Canals and Other Artificial Sources  
There are no canals within the immediate vicinity of the development site considered to present a flood risk to the 
site. 

Therefore, the site is considered to be at low risk of flooding from reservoirs, canals and other arƟficial sources. 

5.0  DEVELOPMENT AND DRAINAGE STRATEGY 
 

5.1  Effect of Proposed Development 
As previously outlined in SecƟon 2.0, the proposed site covers a total area of 5.4ha and currently consists of the 
exisƟng undeveloped fields as can be seen from the aerial photo, aƩached in Appendix B. 

The masterplan indicates that the proposed site is to be split into 4.61ha for development and 0.7ha for POS. 

We would expect a typical impermeable area of 60% to be drained. 

This is indicated within the pre and post development impermeable areas drawing aƩached in Appendix G, with the 
areas summarized within the below table. 

 

 

 

Therefore, the changes to the exisƟng site will increase the areas of impermeable area and as such, the proposed 
development will lead to a increase in the; 

 Volume of surface water ponding on the site.  
 Volume of surface water runoff leaving the site or discharging into surrounding areas.  
 Peak discharge rate from the site. 

Despite this, site-wide drainage systems are required to drain the foul and surface water flows arising from the 
proposed development.  Where possible, any exisƟng drainage networks should be uƟlised. Appropriate design and 
construcƟon of these systems as set out in SecƟon 5.3 should ensure that there is no increase in offsite flood risk 
that would otherwise impact downstream areas. 

5.2  Existing Drainage Systems 
A request for Welsh Water services records in this area has submiƩed but at the Ɵme of wriƟng this report remain 
outstanding. 

We would expect there to be a FW sewer within Well Street serving the exisƟng properƟes near the site entrance. 

Total Development 
Site Area (ha) 

ExisƟng Impermeable 
Area (ha) 

Proposed Impermeable 
Area (ha) 

5.4 0.0 2.766 
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Once received this report will be updated to reflect findings for the detailed applicaƟon.  

5.3  Proposed Drainage Strategy 
As outlined above in secƟon 5.1, site-wide drainage systems are required to drain the foul and surface water flows 
arising from the proposed development. The proposed drainage systems must ensure that there is no increase in 
offsite flood risk that would otherwise impact downstream areas. 

5.3.1 Surface Water Drainage 
Standard S1 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) details a hierarchy of 
potenƟal methods for disposing of surface water as shown below in order of preference. Therefore, in 
compliance with Standard S1 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) the 
surface water runoff desƟnaƟon should adhere to the following hierarchy of Priority Levels: 

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

Unless excepƟon criteria for each priority level can be met, the surface water runoff desƟnaƟon must adhere to 
the highest priority level outlined above. 

Considering the hierarchy above, the surface water network for the proposed site should be collected for re-use. 
However, as there is no foreseeable demand for non-potable water on the site unless sƟpulated in the client 
ERs, would mean that the use of rainwater harvesƟng would not be cost effecƟve for a development such as this 
and therefore it has been deemed unsuitable to collect the rainwater for use.  

As the excepƟon criteria for priority level 1 has been met, the surface water should infiltrate where possible. 
BRE365 compliant soakaway tests are to be completed as part of the Phase 2 works – if infiltraƟon is viable then 
we would look to implement for priority 2. 

Should infiltraƟon prove not viable then surface water should discharge to a surface water body, to comply with 
priority level 3. There appears to be a surface water feature adjacent to the site which may prove viable. The 
Brook is to surveyed to ensure that a point of connecƟon via gravity  can be achieved. 

If this proves not feasible then SW should discharge to a surface water sewer, highway drain, or another 
drainage system, as per priority level 4. However, at the Ɵme of wriƟng we are sƟll awaiƟng feedback from WW 
for assets in this area. This would also apply for combined sewers which would fall under priority level 5. 

Standard S2 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) details the 
management and hydraulic control of the surface water runoff from the site. To comply with Standard S2 of the 
Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) and in line with Sewers for AdopƟon (7th 
EdiƟon), the requirements for the design of a new surface water drainage systems are as follows: 

 Below ground piped drainage to be sized to accommodate the 1 in 2 year (50% AEP) design storm without 
surcharge. 

 System to be designed not to flood any part of the site in a 1 in 30 year (3% AEP) design storm. 
 For events in exceedance of the 1 in 30 year design storm and up to and including the 1 in 100 year event, 

site drainage and topography should be designed where pracƟcable to route surface water run-off away 
from buildings to safe above-ground storage areas on site, thereby prevenƟng this run-off from leaving 
the site and increasing flood risk elsewhere. 

For each design case described above, the design storm is the criƟcal storm duraƟon for the site condiƟons. In 
the case of the 1 in 100 year design storm, a 40% increase in the peak rainfall intensity is applied to allow for the 
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esƟmated worst case impacts of climate change. This is in accordance with new advice, issued by the NaƟonal 
Resources Wales, which updates previous climate change allowances outlined in the Planning Policy Wales. 

While every effort to uƟlise any suitable exisƟng systems should be made, the drainage systems should be 
designed to suit the proposed site layout and topography which aims to provide an efficient design.  

Suitable systems of below ground drainage will be required to contain as a minimum requirement, the 1 in 30 
year event. AddiƟonally, any surface water run-off from events that exceed the capacity of the new drainage 
system, up to and including the 1 in 100 year (+40%) event, may be retained on-site in safe storage areas, away 
from the proposed buildings. These areas are to be idenƟfied during the detailed design stage when the volume 
and extents of any exceedance flooding and the proposed external ground levels have been confirmed. 

As outlined within Clause G2.5 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018), 
consideraƟon should be given to urban creep. Therefore, using the total post development impermeable area of 
2.77ha and an addiƟonal 10% allowance for urban creep results in a total post development impermeable area 
of 3.047 ha.  

A assessment of exisƟng greenfield run off rates has been carried out and results listed below: 

 

 

 

Using this total post development impermeable area of 3.047ha and a discharge rate limited to Qbar of 12 L/sec, 
for the 1 in 100 year + 40% return period design storm, a storage volume between 2079 & 2712m3 is required. 
The aƩenuaƟon storage esƟmate is aƩached in Appendix H.  

The storage esƟmate is intended to give a maximum storage esƟmate based on the most intense rainfall event 
(1 in 100 year +40%) As such, the storage esƟmate is subject to change and is dependent upon the proposed 
detailed drainage design. 

The surface water drainage system is to be designed to restrict the discharge to the required rate, up to and 
including a 1 in 100 year plus 40% climate change design storm. This discharge rate should be confirmed via 
more detailed discussions with the Sustainable Drainage Approval Body (SAB), Lead Local Flood Authority (LLFA) 
and Welsh Water prior to the commencement of any works. 

The use of Permeable paving, infiltraƟon trenches and other infiltraƟon techniques, in addiƟon to the proposed 
swales have also been considered, as outlined below: 

 

 

 

 

 

 

 

 

 

 

Total Development 
Site Area (ha) 

Qbar – L/Sec 

5.4 12 

SuDS Technique 
Suitable for This 
Development? 

Reasoning 

Green Roof  ImpracƟcal due to pitched nature of houses. 

Rainwater HarvesƟng  
ImpracƟcal due to lack of demand for non-potable 

water, maintenance costs associated with pumping. 

Basins & Ponds  
InfiltraƟon basin incorporated but dependent upon 

proposed topography of the site. 
Filter Strips & Swales  Suitable and incorporated within POS. 

InfiltraƟon Techniques  Suitable if infiltraƟon is feasible. 
Permeable Surfaces  Suitable if infiltraƟon is feasible and topography allows. 

Tanked/Piped Systems  Suitable where above ground systems are not viable. 
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To comply with the exceedance flow paths and potenƟal blockage requirements within the Statutory NaƟonal 
Standards for Sustainable Drainage Systems (2018), if it envisaged that the ground levels around the proposed 
buildings will fall away from the buildings, ensuring any flooding from rainfall events in exceedance of the 1 in 
100 year +40% climate change rainfall event will be directed onto the proposed access road areas and highway 
to the south, for use in excepƟonal circumstances. 

Standard S3 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) details the water 
quality management and addresses the drainage design requirements to minimise the potenƟal polluƟon risk. As 
the proposed development consists of roof areas, small car park areas and low traffic roads, in accordance 
within Table G3.2 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) the polluƟon 
hazard level is low and as such the simple index approach can be used to assess the treatment requirements for 
the low risk of polluƟon. 

The simple index approach is outlined within Chapter 26 of CIRIA Report C753 – The SuDS Manual. Therefore, 
using Table 26.2 and applying the proposed site descripƟon above, results in the polluƟon hazard indices being; 
TSS – 0.5, Metals – 0.4 and Hydrocarbons – 0.4.  

Assessing this against Table 26.3 of CIRIA Report C753 – The SuDS Manual and the proposed infiltraƟon basin 
(assumed to be same as detenƟon basin for this purpose) results in miƟgaƟon indices of; TSS – 0.5, Metals – 0.5 
and Hydrocarbons – 0.6. Therefore, as the miƟgaƟon indices are equal to or greater than each of the polluƟon 
hazard indices the use of a single infiltraƟon basin is deemed acceptable from a polluƟon miƟgaƟon perspecƟve 
and as such complied with the water quality requirements of Standard S3 of the Statutory NaƟonal Standards for 
Sustainable Drainage Systems (2018). 

Standards S4 and S5 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) address the 
amenity benefits and biodiversity benefits provided by the SuDS systems. As outlined in SecƟon 5.1, the 
proposed development is reducing the total impermeable area and as such increasing the proposed 
permeable/landscaped amenity space across the site.  

It is anƟcipated that the swale will be vegetated with grass and deep-rooted plants which will also improve the 
biodiversity across the site.  

Standards S6 of the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) details the 
requirements for the construcƟon, operaƟon and maintenance of the proposed drainage.  

The proposed drainage should be designed and constructed in accordance with the relevant secƟons within 
CIRIA Report C753 – The SuDS Manual and CIRIA Report C768 – Guidance on the ConstrucƟon of SuDS. SecƟon 
6.0 of this report idenƟfies the future management and maintenance requirements for the current drainage 
proposal.  

The surface water drainage strategy and discharge rate from the high-level overflow, all outlined above, should 
be confirmed via more detailed discussions with Welsh Water, the Sustainable Drainage Approval Body (SAB) 
and the Lead Local Flood Authority prior to the commencement of any works. 

5.3.2 Foul Water Drainage 
Foul water drainage disposal is set out in Part H of the Building RegulaƟons in order of priority the preferred 
methods are; 

1. Public sewer  
2. SepƟc tank  
3. Cesspool. 

The foul water system shall be designed in accordance with;  

 BS EN 752:2008 (Drain and sewer systems outside buildings)  
 Sewers for AdopƟon (7th EdiƟon)  
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 Technical Guidance to the Planning Policy Wales document (Department for CommuniƟes and Local 
Government, March 2012). 

 BS EN 12056-2:2000 (Drainage systems inside buildings)  
 Building RegulaƟons Approved Document H, Drainage and waste disposal.  

It is anƟcipated that the foul water from the proposed development will be collected and conveyed to the south 
of the site, where it will discharge, at an unrestricted rate into an exisƟng public sewer. As with the surface 
water drainage strategy, the foul water drainage strategy and unrestricted discharge rate should be confirmed 
via more detailed discussions with Welsh Water, the Sustainable Drainage Approval Body (SAB) and the Lead 
Local Flood Authority prior to the commencement of any works. 

6.0  FUTURE MANAGEMENT & MAINTENANCE 

The proposed drainage soluƟon uses SUDS techniques in accordance with the CIRIA SUDS Manual C753. The surface 
water run-off from the proposed development is to be collected via below ground pipe work and discharged into 
swales contained within the POS.  Permeable paving will be usƟlised wherever possible but due to the significant falls 
across the site, areas may be limited to avoid SW migraƟng from slopes / retaining walls. The final ouƞall need to be 
restricted using a vortex flow control device prior to connecƟon but this is to be determined during detailed drainage 
design. 

It is envisaged that the following components may be included within the drainage strategy for the proposed 
development: 

 InspecƟon chambers, manholes and catchpits. 
 Pipes. 
 Drainage channels and gullies. 
 Vortex flow control device. 
 Swales 
 Permeable paving 

 

A suitable maintenance strategy should be adopted to ensure the drainage network is cleaned regularly and the rouƟne 
maintenance and cleansing regime should be documented. It is assumed that the maintenance of the surface and foul 
water drainage systems will be the responsibility of an on-site faciliƟes management team and therefore a copy of the 
final construcƟon drainage layout should be provided in the final OperaƟons and Maintenance Manual. 

As discussed, the maintenance of the specified SuDS should be included within the developments OperaƟon and 
Maintenance Manual and should be detailed in accordance with the CIRIA SuDS Manual C753, as per the operaƟon and 
maintenance guidance outlined below. 

6.1  General Maintenance & Inspection Requirements 
 No work shall be carried out on the drainage system without permission from a nominated person, who has 

access to informaƟon/a working knowledge of the system. 

 Maintenance/inspecƟon work shall be carried out in a safe/planned manner. 

 All work is to be carried out by competent persons suitably trained and equipped in accordance with current 
statutory safe working policies. 

 Entry into confined spaces shall be kept to a minimum and be restricted to suitably qualified/equipped persons 
working in accordance with current statutory safe working policies. 

 Drainage systems shall be inspected on a regular basis or should any problems be suspected. Any 
debris/defects discovered shall be recorded and a programme of cleaning/ repair iniƟated. Urgent 
repairs/cleaning shall be acƟoned as soon as pracƟcable.  

 It is recommended that the drainage system is inspected as a minimum twice a year, with the system also 
being inspected aŌer any major storm event. 
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 Clearing of the drainage system can be achieved by a number of methods depending on the nature of the 
work; 

o Rodding – Manual/Mechanical with flexible rods. 
o Jeƫng – High pressure water jeƫng. 
o Plunging. 

 

6.2  Inspection Chambers, Manholes and Catchpits 
The appropriate health and safety equipment must be used when accessing manholes/catchpits. Confined space 
cerƟficates must be held by any personnel entering a manhole and the appropriate permits should be obtained 
from the Maintenance Manager prior to any access. The following operaƟons should be carried out annually. 

 Covers of inspecƟon chambers and manholes shall be removed and the sides, benchings and channels cleared. 

 Accumulated deposits of silt in inspecƟon chambers, catchpits and manholes shall be removed. Any traps shall 
then be plunged and thoroughly flushed out with clean water. This should be completed in Autumn, aŌer leaf 
fall. 

 Main and branch drains shall be cleared as required and aŌerwards be flushed with clean water. Any 
obstrucƟons found shall be removed and not flushed down the system. 

 Covers of inspecƟon chambers, manholes and catchpits shall be replaced, bedded in suitable grease or other 
sealing material as required and bolted/locked down as appropriate. Missing bolts and broken items shall be 
replaced in accordance with the manufacturer’s details. 

6.3  Pipes 
Regular inspecƟon and maintenance is important to idenƟfy areas which may have become obstructed/clogged and 
may not be draining correctly, as failure to do so would expose the development to a greater level of flood risk. 

Pipes are proprietary products and therefore the materials used can vary across the site. As such, where used the 
manufacturer’s recommendaƟons should be followed. Access for maintenance of the pipes is provided through 
inspecƟon chambers and manholes. The below table sets out the maintenace schedule for the pipe components of 
the proposed drianage systems. 

6.4  Drainage Channels and Gullies 

Maintenance Schedule Required AcƟon Typical Frequency 

Regular Maintenance 

Inspect for evidence of poor operaƟon via water 
levels. If required take remedial acƟon. 

Monthly for 3 months, then 
six-monthly intervals. Also, 48 
hours aŌer large storms. 

Check and remove large debris and/or vegetaƟon 
growth near pipe runs. 

Monthly or as required. 

Remedial AcƟons 

Rod through poorly performing runs as iniƟal 
remediaƟon. 

As required. 

If conƟnued poor performance jet and CCTV 
survey poorly performing runs. 

As required. 

Seek advice as to remediaƟon techniques 
suitable for the type of performance issue. 

As required, if above acƟons 
do not improve performance. 

Monitoring 

IniƟal InspecƟon should be provided as post 
construcƟon CCTV survey. 

N/A 

Inspect/check all inlets, outlets and overflows to 
ensure they are in good condiƟon and operaƟng 
as designed. 

Monthly for 3 months, then 
six-monthly intervals. Also, 48 
hours aŌer large storms. 
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Channels and gullies should be inspected and cleaned in accordance with the manufacturer’s details. Channel units 
can be cleaned through the use of a high-pressure hose; this can be fed into the channel system through access 
units strategically placed along the channel run. The throat secƟon of channel units should be kept clear at all Ɵmes 
to ensure uninterrupted flow of surface water into the drainage channel and any debris within the throat should be 
removed. 

 

 

Locking bolts should be replaced and sufficiently Ɵghtened, taking care that the bolt heads do not stand above the 
top surface of the cover or grate. If covers are allowed to move within their frame, this may cause damage to the 
frame or seaƟng. The below stable sets out the maintenace schedule for the drainage channel and gullies 
components of the proposed drianage systems. 

 

6.5  Vortex Flow Control Device 
Regular inspecƟon and maintenance is important to idenƟfy if the vortex flow control device has become 
obstructed/clogged and may not be funcƟoning correctly, as failure to do so would expose the development to a 
greater level of flood risk. 

Vortex flow control devices are proprietary products and therefore can vary from manufacturer to manufacturer. As 
such, where used the manufacturer’s recommendaƟons should be followed. 

 Normally, liƩle maintenance is required as there are generally a vortex flow control device has no moving 
parts. 

 If blockages occur they tend to do so at the intake of the vortex flow control device. 

 Vortex flow control devices are generally fiƩed with a pivoƟng by-pass door, which allows the manhole 
chamber to be drained down should blockages occur.  

 The smaller type conical units, below the minimum recommended size, are also supplied with roding faciliƟes 
or vortex suppressor pipes as standard. 

 Following installaƟon of the vortex flow control device it is vitally important that any extraneous material i.e. 
Building materials are removed from the unit and the chamber. 

Maintenance Schedule Required AcƟon Typical Frequency 

Regular Maintenance 

LiƩer and debris removal. Monthly or as required. 
Check and remove large debris and/or vegetaƟon 
growth near pipe runs. 

Monthly or as required. 

Inspect for evidence of poor operaƟon and/or 
weed growth. If required take remedial acƟon. 
Inspect silt accumulaƟon rates and establish 
appropriate brushing frequencies. 

Monthly for 3 months, then 
six-monthly intervals. Also, 48 
hours aŌer large storms. 

Remedial AcƟons 

Inspect access/outlet boxes and rod through 
poorly performing channels and outlets as iniƟal 
remediaƟon. 

As required. 

Seek advice as to remediaƟon techniques 
suitable for the type of performance issue. 

As required, if above acƟons 
do not improve performance. 

Monitoring 
IniƟal InspecƟon including channel outlet boxes 
and gully sumps. 

Monthly for 3 months, then 
six-monthly intervals. Also, 48 
hours aŌer large storms. 
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 AŌer the system is made live, it is recommended that each unit be inspected monthly for three months and 
thereaŌer at six monthly intervals with hose down if required. Units should also be inspected within 48 hours 
aŌer large storms. 

6.6  Swale 
Regular inspecƟon and maintenance is important to idenƟfy if the inlets/outlets have become obstructed/clogged 
and may not be funcƟoning correctly, as failure to do so would expose the development to a greater level of flood 
risk. The maintenance requirements for swales are outlined within Table 17.1 of the CIRIA SUDS Manual C753. An 
extract of that table is given below to set out the maintenace schedule for the swale components of the proposed 
drianage systems. 

 

It should be noted that the Main Contractor should provide a VerificaƟon Report, including photographic evidence, to 
demonstrate that the drainage has been constructed as per the design drawings. As-built drawings should as be 
supplied by the Main Contractor, where the construcƟon of the drainage varies from the design construcƟon status 
drawings. 
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7.0  CONCLUSIONS & RECOMMENDATIONS 
 

 The proposed development is located enƟrely within Flood Zone A but as the site has a total area over 1.0ha, to 
comply with the requirements of the Technical Advice Note 15 (TAN 15), a flood consequence assessment will be
required at detailed applicaƟon.
 

 

 An intrusive site invesƟgaƟon has yet to be completed but will include for BRE 365 tesƟng to check on suitability of 
infiltraƟon. 
 

 It is recommended that a CCTV survey of the exisƟng public and private drainage is undertaken to determine the 
exact locaƟon, condiƟon and details of the exisƟng drainage networks. 

 

 If it is proposed to abandon or divert the exisƟng public sewer as part of the proposed development works, then a 
SecƟon 116 or SecƟon 185 agreement with Welsh Water will be required but this will be determined during the 
detailed drainage design. Discussions with Welsh Water regarding any proposed abandonment or diversion works 
on the public sewers should be completed prior to the commencement of any works.  

 

 All of the Standards (S1 – S6) within the Statutory NaƟonal Standards for Sustainable Drainage Systems (2018) 
have been discussed and assessed within SecƟon 5.3.1 and have resulted in the surface water SuDS soluƟon 
comprising of an series of swales and permeable paving with final connecƟon into adjacent water course (or 
nearest WW surface water sewer if connecƟon not viable.) 

 
 

 Applying an addiƟonal 10% allowance for urban creep, results in a total post development impermeable area of 
3.044ha and using this total impermeable area and the Qbar discharge rate of 12 L/sec, for the 1 in 100 year + 40% 
return period design storm, a storage volume of approximately 2079 - 2712m3 is required. 

 
 

 Agreement of the maximum surface water discharge rate from the high-level overflow and point of connecƟon 
should be confirmed via discussions with Welsh Water, the Sustainable Drainage Approval Body (SAB) and the 
Lead Local Flood Authority prior to the commencement of any works. 

 

 The surface and foul water drainage strategies and discharge rates should be confirmed via more detailed 
discussions with Welsh Water, the Sustainable Drainage Approval Body (SAB) and the Lead Local Flood Authority 
prior to the commencement of any works. 
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Appendix A  Site Location Plan 
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Appendix B  Aerial Photo

 

 

 

 

 

 

 

 

 

 

 

 

 



Land at Well Street, Buckley, Flintshire 
 

Site Plan: Location Plan of site: 

  

 



Site Location Plan Indicating Public Rights of Way including photographs of the existing site: 
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Appendix C  Topographic Survey 
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Appendix D  Proposed Site Plan 
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Appendix E  Natural Resources Wales Flood Risk Maps 

 

 

 

 

 

 

 

 

 

Appendix H  Preliminary Storage Estimate 

 



Alan Johnston Partnership Page 1

Date 11/02/2015 Designed by Kenny Obrien
File Checked by

InfoDrainage 2020.1

Quick Storage Estimate

Designed in InfoDrainage

Results: User Input
Quick Storage Estimate variables require approximate storage of between 2079m³ - 2712m³.

These values are estimates only and should not be used for final design purposes.

Area 3.044
Volumetric Runoff Coefficient 0.750
Discharge Rate (L/s) 12.0000
Infiltration Rate (m/hr) 0.00000
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Appendix I  Greenfield Runoff Rates 

 



Alan Johnston Partnership Page 1

Date 11/02/2015 Designed by Kenny Obrien
File Checked by

InfoDrainage 2020.1

ICP SUDS Mean Annual Flood

Designed in InfoDrainage

Input

Return Period(years) 1
Area (ha) 5.400
SAAR (mm) 836.000
Soil 0.300
Urban 0.000
Region Region 9

Results

QBAR Rural (L/s) 12.1134
QBAR Urban (L/s) 12.1134

Q 1 (years) 10.5386

Q 1 (years) 10.5386
Q 30 (years) 20.5377
Q 100 (years) 25.1958
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Appendix J  Outline Drainage Strategy 
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