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Introduction 
 

This Technical Note has been prepared by Phoenix Design Partnership Limited on behalf of 

Persimmon Homes East Wales to support planning application of 256 dwellings North of 

railway line, Rhoose. 

 

The purpose of this Technical Note is to update the core principles of the Drainage Design 

Statement by Shear Design dated 23rd August 2013 in line with current best practice with 

reference to accommodate the Sustainable Drainage Systems Standards for Wales 

(SDSSfW) of Schedule 3 of the Flood and Water Management Act 2010. A copy of the Shear 

Design ‘Design Statement’ can be seen in Appendix A.  
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Development Proposals 
 

The proposed development will consist of 256 dwellings including all infrastructure 
(carriageways, footpaths, car parking etc). The proposals will no longer need to make 
allowances for the neighbouring site of 250 units referenced in the Shear Design report as the 
development has now been built and obtained its own drainage solutions (both foul and 
surface water).  
 
Following the legislation enforcing Schedule 3 in January 2019 the proposed surface water 
system will be designed at ground level in accordance with best practice and the Ciria SuDS 
Manual.  
 

Infiltration Testing 
 

Earth Science Partnership (ESP) carried out soakaway testing in accordance with BRE 365 
in April 2022 along the Southern portion. ESP excavated 6 number trial pits to depths of 
between 2.1 and 2.5m. ESP noted maximum topsoil depths of 300mm consisting of soft brown 
to light brown silty gravelly clay overlaying the Porthkerry bedrock as predominantly limestone 
bedrock interbedded with mudstone becoming decreasingly weathered with depth. 

A summary of results can be seen below Table 1 below: 

 

Test ID Test Depth (m) Average Infiltration 
rate (m/s) 

SP1 2.3 1.090 x 10-5 
SP2 2.2 8.710 x 10-6 
SP3 2.1 4.800 x 10-6 
SP4 2.1 3.368 x 10-6 
SP5 Test Failed  N/A 
SP6 Test Failed N/A 

        Table 1 – Summary of BRE 365 testing 

 

Based upon the results, it is deemed that infiltration will not suffice as a sole method of surface 
water disposal, consequently a positive discharge location is required as a ‘leaky system’. 
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Schedule 3 (Flood and Water Management Act 2010) and the 
Sustainable Drainage Approval Body (SAB) 
 

Under Schedule 3 all developments in Wales over 100m² now require surface water drainage 
to be designed in accordance with the statutory standards for Sustainable Drainage Systems 
Standards for Wales (SDSSfW) produced by Welsh Government. It is the role of each councils 
SAB team to assess and approve the design proposals which are reviewed against these 
standards. 

 

The standards aim to mimic the natural drainage characteristics of a site to help control the 
volume and rate of run off from the proposed development. This is achieved by managing the 
runoff at or close to the surface and as close to the sources as possible while also providing 
additional benefits such as biodiversity and amenity. 

 

There are six standards that need to be met as follows. 

 S1 – Surface Water runoff destination 

 S2 – Surface Water runoff hydraulic control 

 S3 – Water Quality 

 S4 – Amenity 

 S5 – Biodiversity 

 S6 – Design of drainage for construction, operation and maintenance 
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S1 – Surface Water Runoff Destination 
 

The hierarchy of outfall solutions within the Welsh Government guideance is as follows; 

A. Surface water runoff is collected for use 

B. Surface water runoff is infiltrated to ground 

C. Surface water runoff is discharged to a surface water body 

D. Surface water runoff is discharged to a surface water sewer, highway drain or 

another drainage system 

E. Surface water runoff is discharged to a combined sewer 

 
A. Runoff Collection for Use 

Collecting runoff for re-use usually comes in the form of rainwater harvesting systems 
such as tanks. It is widely accepted that these systems are not commercially viable on 
residential projects due to their cost, reliability and future maintenance. It is therefore 
not proposed to install these systems. 

 
It is proposed that the developer will install a rainwater butts to the rear of each property 
where possible to allow for rainwater reuse. 

 

B. Runoff Infiltrated to the Ground 
Given poor infirltration results, it is anticpated that the drainage solution will be to utilise 
a positive discharge in addition to infilrtration by means of a ‘leaky system’. 

 

C. Surface Run off Discharged to Water Body 
The proposed surface water strategy is to drain to the former quarry to the south of 
Pentir Y De within VoG land which offers a conveyance directly to the sea. Details can 
be seen in the Shear Design ‘Design Statement’ 
 
Consequently, S1 is deemed to have been achieved via discharged to a surface water 
body. 

 

S2 – Surface water runoff hydraulic control 
 

The proposed development will drain into the sea at an unrestricted rate which has been 
agreed in principle with the VoG SAB team (see email between Adam Spiller of Persimmon 
Homes and Gareth Thelwell-Davies of VOG SAB can be seen in Appendix B); however, the 
development will utilise various SAB features which will ultimately slow down the flow of water 
and through interception reduce low levels of run off. 
 
The following features are proposed within the layout: 
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1.0. Permeable Surfaces 
 

 This system is proposed to be used in limited areas where alternative solutions are not 
viable due to layout constraints. Permeable surface systems are efficient at managing 
surface water at source by intercepting and storing runoff in the substructure which 
helps to slow down the flows but also provides a medium where treatment can take 
place. Permeable surface systems have been proven to decrease concentrations of a 
range of surface water pollutants such as heavy metals, oils and sediment. 

Permeable surfaces to be block paviour construction.  

Figure 3 – Typical Permeable Paving System 

2.0. Macro Pervious Paving Systems 
 

Macro pervious paving’ systems consist of traditional tarmac/ block paving surface 
layers overlaying a no fines subbase (4-20mm aggregate as used in typical permeable 
surfaces), the key difference between ‘macro pervious’ systems and permeable paving 
is how the water is conveyed to the subbase. In this instance, water will be captured 
by traditional systems such as linear drainage or gullies which discharge directly to the 
subbase by means of distribution units. The water cleaning measures are consistent 
with traditional permeable surfaces as stated in the Ciria SuDS Manual heading 20.1.6.  

            Figure 4 – typical Macropervious Paving 
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Given that the water is conveyed directly to the subbase, it is proposed that a primary 
water cleaning feature is incorporated as close to source as possible which will aid in 
the removal of contaminants and solids such as the catchpits, Funke Gruppe ‘D-
Rainclean’ filter media and the SEL ‘Raintana’. 

 

3.0. Rain Gardens/ Bioretention Systems 
 

These systems are proposed alongside main access routes as build outs or verges. 
Rain gardens are shallow areas or depressions that can be landscaped to help treat 
pollution and inherently slow down the flows. 

Rain garden systems are effective at providing interception for the frequent rainfall 
events. The systems will include an element of storage in the soil make up allowing 
surface water to both evapotranspiration and be used by the planting within them. 

Water quality is provided by sediment being captured at surface level while the base 
media removes associated pollutants such as nutrients, oils and metals.  

Biodiversity is provided through the planting / landscaping used. The systems are 
flexible and can have a variety of base media mixes used.  

Rain gardens will be designed using the SuDS Manual as well as ‘Designing Rain 
Gardens: A Practical Guide’ by Urban Design London (UDL). 

  Figure 5 – Typical Bioretention System/ Rain Garden 

 

4.0 Interception Basins 
 

These systems will be used as the final interception feature which will be located along 
the southern part of the site prior to draining to the quarry. These are vegetated 
systems that will provide another level of treatment and slow down flows with shallow 
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gradients. Basins will normally be dry and in frequent rainfall events water levels will 
not be significant. 

The main water quality benefits of interception basins come from the removal of 
sediment and buoyant material. The longer water takes to leave the basin the higher 
level of treatment provided.  

Interception basins can also double up as amenity space. Biodiversity is provided 
through the planting/landscape used.  

Figure 6 – Typical Detention/ infiltration basin 

 

4.0. Swales/ Ditches 
 

These systems may be used in conjunction with the interception basins as a means of 
conveyance at various points throughout the site. Swales & ditches tend to be shallow 
with a flat base which when laid at shallow gradients provides a conveyance method 
that can handle much larger flows than tradition piped systems. 

Water quality can be provided through the planting/landscaping used however the 
gradient is key to this in reducing the flow velocity and allowing contaminated to be 
filtered out.  

Where steeper gradients occur on this development, check dams will be provided 
along the ditch length in order provide adequate interception.  

  Biodiversity is provided through the planting/landscaping used. 
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  All systems will be designed to accommodate the 1 in 100 year + climate change event. 

  Figure 7 – Newly formed Swale 
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Interception Criteria 
 

The SDSSfW states that ‘when rainfall takes place on greenfield sites there is, for the majority 
of rainfall events during the year, no discernible surface water runoff to receiving water bodies. 
The rainwater normally ‘evapotranspires’, or in winter it can result in river base flow 
replenishment and/or groundwater recharge. However, impermeable surfaces generate runoff 
from virtually all rainfall events, and this change in runoff characteristics can have a negative 
impact on the morphology and ecology of receiving water bodies. Interception aims to mimic 
greenfield runoff conditions’. 
 
To comply with S2 of the standards, sufficient SAB features need to be incorporated to prevent 
the first 5mm of rainfall leaving the site, hence we will incorporate several SAB features 
including bioretention/ rain garden systems, interception basins and swales/ ditches. Given 
the infiltration rates provided by ESP it is anticipated that the features will offer maximum 
interception in line with Table G2.1. 
 
.   
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SAB Feature Calculations 
 

Microdrainage Calculations 
 

It is widely accepted that the provision of SAB features within hydraulic design software is 
impossible to model accurately given extensive variables, thus our Microdrainage calculations 
will assume that the SAB features are hydraulically saturated and merely act as a conveyance 
to the mains drainage, i.e. a rain garden will continue to collect highway run off, however it is 
considered that water will be conveyed directly to the main carrier drain via the overflow 
system and by pass the soil. 
 
This methodology ensures that the surface water network is sufficiently sized where failures 
in a SAB feature occurs. 
 
In addition to the above, we will allow for 10% urban creep (UC) within our calculations in 
accordance with the SuDS Manual section 24.7.2 which makes allowances for an increase in 
impermeable areas such as conservatories, extensions, increased paved driveways 
increasing surface run off.   
 
Our calculations will also make an allowance climate change in accordance with the Welsh 
Government publication ‘Adapting for Climate Change: Guidance for Flood and Coastal 
Erosion Risk Management Authorities in Wales’ April 2021. Table 3 in Section 2 indicates an 
upper and central estimate of climate change for the years 2070 – 2115 of 40% and 20% 
respectively.  As is widely accepted, a median of 30% will be applied. 
 

Rain Gardens/ Bio - Retention 
 

It is widely accepted that calculating the volume of water that ‘escapes’ rain gardens is 
extremely difficult given the variables involved such as current saturation of the soils, current 
weather conditions, plant uptake, soil porosity and evaporation. Standard guidance for the 
design of rain gardens is specified within the Ciria SuDS Manual which states a rain garden 
should be sized at around 2-4% of the area it drains, this is corroborated in the document 
‘Designing Rain Gardens: A Practical Guide’ by Urban Design London (UDL).  The UDL 
document indicates the methodology for designing a rain garden as follows for the 5mm first 
flush (for the purposes of calculation, we have assumed a catchment area 100sqm with a 
5sqm rain garden (equivalent of 5%). 
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Figure 8 – UDL Calculation for Rain Garden Storage Volume 

 

As per the methodology above, the volume of rainfall during the first flush (5mm) is 0.5m cube 
(0.005m x 100sqm). 

 
Volume of a typical rain garden on our development with an equivalent surface area of 5% of 
the catchment area (likely worst case) will have a volume of 2.64 cubic metres (50mm 
freeboard + 390mm (30% of rain garden depth – 1.30m) x 6sqm area of rain garden) 

 
Given that the average rain garden size will be approximately 20% of the catchment (smallest 
is 15%), the rain gardens provided in accordance with the above calculations have sufficient 
volume to accommodate the first flush of 5mm (interception) as per the requirements of the 
guidance. 
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S2 - Storm Water Summary  
 

The engineering proposals will utilise the following features to meet the requirements of the 
SAB: 

 Macro Pervious systems will be used in all driveways (private and shared) which will cater 
for plot roofs (garage and house) and the drive itself.   

 Where sufficient space is provided, private shared drives will drain to rain gardens 
 Private rain gardens to be used where necessary on plot, sized no greater than 5% of the 

drained area owing to the above calculations. 
 Permeable paving will be utilised where no other feature can be accommodated. 
 All SAB features will have connection to a piped network which will discharge to the disused 

quarry. 
 

S3 Water Quality 
 

The proposed SAB features used on site are to ensure that water quality meets the 
requirements of S3 of the SDSSfW which refers to the Water Quality Management section of 
the SUDS Manual.  The ‘Pollution Hazard Level’ for each of the surfaces (Roofs, driveways, 
shared surfaces & Roads) are categorised in Table 26.2 of the SuDS Manual. Once the areas 
are identified, Table 26.3 of the SuDS Manual is used to identify the pollutants removal along 
the drainage train. 

 
Given the nature of the development, it is considered that water quality measures will be met. 

S4 - Amenity  
 

The proposed development benefits from the residential amenity provided within the green 
spaces located throughout the site. The site links into the cycleways and footpaths that 
connects public open spaces that include large areas of green space. The sustainable urban 
drainage proposals for the site form an integral part of the wider amenity strategy for the 
development. The most prominent components of the system, from a resident’s perspective, 
will be the rain gardens & basins. Rain gardens line the main roads and will be experienced 
by residents on a daily basis. The prominent treatment of water at surface level, directly 
outside homes, maximises legibility of the wider drainage system while providing a visually 
attractive element to the roadway that breaks up hard surfacing with green boarders along the 
street frontage. The visibility of water as it travels through the landscape, and the personal-
scale ecosystems created will provide a resource for local environmental education and 
opportunities for social cohesion. 

  
On-plot landscaping consists of predominantly evergreen shrub species and turf, providing all 
year colour. Shrubs of varying heights/forms with different foliage structures and flowering 
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seasons are used to enhance visual interest. Shrubs which provide scent are included 
adjacent to footpath routes. 

The scheme has been designed so that, on reaching maturity, shrubs will require minimal 
maintenance/management and will not become too big for their location. 

Generally, small, low growing shrubs have been used adjacent to footpaths with larger shrubs 
located at the backs of shrub beds away from pedestrian routes. 

 

S5 – Biodiversity 
 

The most prominent feature of the wider SuDS proposal are the rain gardens units which will 

be created along the main roads and shared drives. The vegetated rain gardens will create 

habitat for invertebrates including pollinators, potential refuge and dispersal features for 

amphibians and foraging for birds. 

The rain gardens will provide connectivity across the site for a range of species offering safe 

dispersal routes away from access roads and will also allow rainwater to be soaked up and 

filtered by the plants within the gardens, decreasing the amount of surface water runoff 

experienced across the site. This natural filtration will also contribute towards the provision of 

cleaner water into the wider environment. The borders of the rain gardens will be planted with 

a range of grasses and wildflowers which are tolerant of dry conditions with occasional 

inundation.  

The interception basin will be planted with a variety of wildflower seed mixes. The basin will 

provide potential habitat for invertebrates including pollinators, foraging, perching and nesting 

habitat for birds and foraging habitat for bats, and will allow the attenuation of surface water 

run-off. The improved water quality provided by the SuDS scheme will allow important habitats 

to flourish and support a wide range of species. Additional planting of damp tolerant marginal 

species will further increase the biodiversity benefits by providing a diverse range of habitats 

across the scheme, including the provision of shelter and foraging potential for species of 

reptile and amphibians.  
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S6 - Design of drainage for construction, operation and 
maintenance 
 

The site is to be constructed in line with the guidance set out in Ciria C768. A specific 

Construction Management Plan will be prepared by PHEW at detailed design stage.  

 

Maintenance will be caried out in line with the following schedules taken from the Ciria SuDS 

Manual. 
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Foul Water Drainage 
 

The foul drainage is to drain via a purpose-built pumping station as identified in the Shear 
Design ‘Design Statement’, albeit the discharge volumes will be smaller given that the 
development to the West has its own drainage system. The pumping station along with all foul 
infrastructure will be offered to DCWW under a Section 104. Where DCWW adoptable 
systems coincide with SAB features such as permeable paving, an easement is applied 
whereby traditional construction methods are proposed. 

 

Conclusions 
 

 Foul flows are to drain via a pumped solution to the public sewers to the East. 
 

 Under Schedule 3 of the Flood and Water Management Act 2010 the surface water 
proposals will need to be reviewed and approved by VoG SAB team. 

 The proposed surface water flows will drain to the disused quarry to the South, however this 
is subject to agreeing a methodology with the VoG and Network Rail 

 Permeable paving, macro pervious surfaces, rain gardens and interception basins will 
provide treatment of surface water flows. These systems will also reduce flow velocities, 
surface water volumes and provide additional biodiversity to the area. 

 All systems will be designed for the 1 in 100 year + 30 climate change events. 
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1.0  INTRODUCTION  
 

This document has been prepared by Shear Design on behalf of both Bellway Homes and 
Persimmon Homes as a supporting document for a reserved matters application for the 
development of houses on land west of Pentir Y De, Rhoose, in the Vale of Glamorgan.  
Refer to Appendix i for Site Location Plan. 
 
The statement provides the detailed strategy of the proposed foul and surface water 
drainage to serve approximately 350 properties.  
 
There is another parcel of land west of the proposed development. This land has capacity 
for a further 250 houses but is not part of the reserved matters application; however under 
the outline application planning conditions our development must give consideration to 
servicing foul and surface water drainage for the adjacent land. This aspect is covered 
within this design statement. 
 
Due to known flooding issues associated with the existing land drainage system a flood 
alleviation scheme is incorporated in the design statement. This includes provision of a 
diverted land drainage system to address these issue and to serve the reserved matters 
application site and future development on the adjacent land. 
 
The following document gives due consideration to the previous reports prepared by WSP 
and Dwr Cymru Welsh Water (DCWW) for the outline planning application. The detailed 
design statement has progressed the proposals with further consultations with both DCWW 
and the Vale of Glamorgan Borough Council Land Drainage Officers. 
 
The proposals contained within this design statement set out the intent for drainage and the 
detailed design will be subject to relevant technical approvals by the statutory bodies 
associated with drainage adoptions, and the Building Regulations, following planning 
approval. 
 
 

2.0 FOUL WATER DRAINAGE 
 

2.1 OUTLINE APPLICATION PROPOSALS 
 
The site is isolated from any existing gravity foul sewers and previous reports by WSP and 
DCWW have established that there are offsite foul water drainage capacity issues. These 
capacity issues relate to downstream peak flow capacity at Porthkerry Park Pump Station, 
Marine Drive and the Barry Town Pump Station. Refer to DCWW Sewer Map Appendix ii. 
 
The foul water hydraulic modelling of the existing drainage system was previously 
completed by DCWW’s consultants and established 4 options for the design proposal. This 
modelling included the potential foul flows from the adjacent land and was based on a total 
of 600 dwellings. 
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All of these options required a pump station within the new development and ensured that 
the peak discharge did not cause surcharging of the downstream drainage networks. To 
achieve this, attenuation of sewage was required for the new development. In essence the 
forward flows would remain at approximately 120 l/s but to handle the greater volume of 
effluent during peak flows, a storage volume of 315m3 was required.   
 
At the time of the outline planning submission, Option 4 from this modelling had been 
chosen as the preferred solution. This required the construction of a new foul pump station 
within the site with 315m3 of storage. This pump station would intercept the existing 300mm 
diameter foul rising main that passes along the southern boundary of the site and then 
reconnect to the same rising main. 
 
Option 4 was chosen at that time due to being achievable wholly within the site boundaries 
and therefore without third party land issues. 
 

2.2 DETAILED FOUL PROPOSALS 
 
Leading up to the submission of the reserved matters Shear Design have met with DCWW 
and discussed the scale of the engineering works for the new pump station for Option 4.  
 
It has become evident that as the proposed pump station will intercept all of the flows from 
the Rhoose PS it will need to be sized to deal with a failure event for the whole of the 
Rhoose catchment plus the 315m3 storage. This is a substantial infrastructure commitment 
for DCWW as the adopting authority to maintain and an unnecessary duplication of an 
existing facility that is less than 1km away. 
 
This is not the most sustainable solution and the past modelling solutions have been 
revisited. A hybrid is now being proposed as an alternative to Option 4 and is referenced as 
Option 5. 
 
OPTION 5  
 
This option is to provide a new foul water pumping station to serve the proposed housing 
developments only.  This will be a much smaller pump station but will still incorporate the 
required attenuation. 
 
The rising main will discharge into the gravity Public Foul Sewers in Porthkerry Road 
approximately 1200m from the site. The route of the rising main will be either: 
 
a) Across private land parallel to the existing 300mm diameter foul water rising main from 

the Rhoose Pump Station. 
 
b) Wholly within public highway from the Porthkerry Road/ Pentir Y De roundabout down to 

the gravity Public Foul Sewer within Porthkerry Road.  
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The developers are in consultation with the land owners regarding the rising main route but 
the alternative route through public highway means that the Option 5 proposal is viable 
without a need to cross third party land. 
 
Discharge from the new pump station will be restricted to a flow rate that will not affect the 
downstream sewer network. A discharge rate of 10 l/s was noted in the previous hydraulic 
modelling under Option 2. DCWW are currently commissioned by the developer for an 
updated hydraulic model that will verify the acceptable peak discharge rate. 
 
The restricted discharge will require the need for storage previously quantified as 315m3. 
Under the updated DCWW hydraulic modelling this figure will also be reviewed. 
 
A layout of the proposed foul drainage is included in Appendix iii. 
 

2.3 ADJACENT DEVELOPMENT LAND 
 
The adjacent development land, West of the site, will be provided with a 225mm diameter 
spur for the foul drainage. This will drain by gravity to the new foul water pump station. 
 
From topographical survey data, the adjacent site is lower than the application land and will 
therefore require its own foul pump station to reach the connection provided by our 
development. 
 

3.0 EXISTING LAND DRAINAGE 
 
Previous reports by WSP, prepared as part of the outline approval, identified an issue with 
the surface water regime local to the proposed development leading to flooding of fields 
immediately adjacent the north of the rail tracks and flooding of new properties to the south 
of the tracks built as part of the Rhoose Point development. 
 
On-going discussions with the Vale of Glamorgan Borough Council Land Drainage Officers 
and Shear Design’s own assessments from records, have established the existing 
catchment areas and flood mechanisms. These catchments are described overleaf in Table 
1. 
 
For the purposes of surface water run-off rates Q Bar for 1 in 100 year storm events has 
been calculated as 808.6 l/s for 50 hectares and proportioned to the relevant areas in 
accordance with FEH guidance.  See Appendix iv for Q Bar calculations. 
 
Surface water drainage discharge rates for impermeable areas have been calculated based 
on 50mm/ hour which is the approximate rainfall intensity for a 1 in 100 year 1 hour storm 
event in this region. 
 
The above figures do not account for time of entry and therefore are conservative for the 
assessment purposes.  A plan of these catchment areas including the VOG BC Highway 
Drainage is shown in Appendix v. 
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Table 1 – Existing catchments and flows 
 
Catchment 
Reference 

Description Area 
(m2) 

Discharge 
(l/s) 

A Existing agricultural land area within the proposed 
development boundary which is currently greenfield run-
off. This flow discharges via a 300mm diameter culvert 
beneath the rail tracks at the site low spot midway along 
the southern boundary. The 300mm diameter pipe 
connects to a 450mm diameter sewer that runs parallel to 
the boundary, south of the rail tracks and within the 
current Rhoose Point Development. 
 

 
146,000 

 
236 

B Murlande Way housing estate. This is reported to have 
surcharge from existing soakaways during extreme storm 
events. The excess flows are above ground and enter the 
site from the northern boundary. These flows follow the 
site topography leading to the low spot of catchment A 
noted above. This flow has been treated as greenfield 
run-off for discharge calculations. 

 
41,000 

 
67 

C Highway Drainage from Porthkerry Road discharging to 
the lane and land drain north west of the development 
boundary. This land drain discharges via a 600mm 
diameter culvert beneath the rail tracks. These flows have 
been treated as impermeable areas using 50mm/hr 
rainfall intensity. The 600mm diameter pipe connects to a 
450mm diameter sewer that runs parallel to the  
boundary, as noted under Catchment A 
 

 
14,000 

 
195 

D Agricultural land to the east of Pentir Y De. The land falls 
north to south and a portion of this is intercepted midway 
along the eastern boundary of the development site with 
2 No. 300mm diameter outfall pipes passing beneath 
Pentir Y De through an underpass. Topography of the site 
takes the flows to the low spot of Catchment A as noted 
above. This discharge is calculated as green field run-off. 

 
40,500 

 
66 

E Housing development north of Porthkerry Road. It is 
unclear where this discharges its surface water as there 
are no surface water sewers shown within the estate, 
therefore for assessment purposes we have assumed a 
potential connection of the highways within the estate to 
the Highway drainage using 20% of the site area as 
impermeable. The remainder draining via soakaways as 
Moorlands Way. 

 
41,500 

 
116 

F Agricultural land north of Porthkerry Road. This was noted 
as causing flooding of the highway in extreme storm 
events in its south west corner. This includes a land 
parcel between Porthkerry Road and an unnamed access 
track. This run-off drains via the highway sewer noted in 
Catchment C  

 
73,000 

 
118 

G Miscellaneous verges and tracks  
30,000 

 

 
49 

H Land West of the development land. This is the adjacent 
development land parcel for a further 250 houses. This is 
outside the development boundary and levels fall away 
from our site. It is currently agricultural land and drains at 
its low spot via a 300mm diameter pipe, connecting to the 
450mm diameter sewer along the south of the rail tracks 
serving Catchments A  and Catchment C as noted above. 

 
126,000 

 
204 

  
TOTALS 
 

 
512,000m2 

 
1,051 l/s 
(1.1m3/s) 
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From the above Table 1 the following observations can be made:- 
 
Catchments B, D and G discharge to catchment A and therefore the 300mm diameter outfall 
beneath the rail tracks from catchment A has a potential total discharge rate of 418 l/s. From 
Hydraulic Research Tables the capacity of a 300mm diameter pipe at an assumed gradient 
of 1 in 100 has a capacity of only 111 l/s. 
 
Catchments E and F discharge to Catchment C and therefore the 300mm diameter highway 
outfall from catchment C at the head of the track along the eastern boundary has a potential 
total discharge rate of 429 l/s. From Hydraulic Research Tables the capacity of a 300mm 
diameter pipe at an assumed gradient of 1 in 100 has a capacity of only 111 l/s. Note the 
discharge rate from the highway land alone is 195 l/s.  See Appendix vi for Hydraulic 
Research Table extracts. 
 
Catchment H has a total potential discharge rate of 204 l/s via the 300mm diameter outfall 
pipe beneath the rail tracks. From Hydraulic Research Tables the capacity of a 300mm 
diameter pipe at an assumed gradient of 1 in 100 has a capacity of only 111 l/s. 
 
All three outfalls discharge to a 450mm diameter pipe running along the southern boundary 
which is laid against the gradient of the land and therefore anticipated to be at a flat gradient 
of circa 1:200. Using the Hydraulic Research Tables a 450mm diameter pipe at an assumed 
gradient of 1 in 200 has a capacity of 228 l/s. 
 
As noted the above figures and assumptions are extremely conservative which if they were 
correct would be evident in far more frequent flooding of both Porthkerry Road and the 
properties in Rhoose Point; however for design purposes these are potential surface water 
flows that could reach our site and are considered in the design. 
 
One fundamental issue that is clearly evident is that the 450mm diameter land drain to the 
South of the railway line does not have capacity for the existing land/ highway drainage 
alone, excluding the additional assumptions we have made for flows from catchments E and 
F. 
 
On the basis of the above the new development will include a diverted land drain to serve 
the existing surface run off from catchments A to G inclusive. This will include capacity for 
the adjacent land parcel to be developed as well as releasing capacity in the existing 
450mm land drain. 

 
4.0 PROPOSED LAND AND SURFACE WATER DRAINAGE 

 
From assessment of the existing drainage the proposed land drainage diversion will be 
sized to accept the flows identified under section 3.0 above. It will also need to include 
changes in Catchment A for free discharge of surface run off from the proposed roads and 
houses to be developed under this application. 
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The adjacent development land will be provided with a connection based on the calculated 
green field run-off rate of Q Bar. The adjacent development surface water will therefore 
have to be attenuated within their own land.  This will mean that there will be no increased 
discharge from this site. 
 
Amended catchment flows are listed in Table 2 below: 
 
Table 2 – Existing catchments and proposed flows 
 
Catchment 
Reference 

Description Area 
(m2) 

Discharge 
(l/s) 

A Now 50% development density with roads, 
roofs and hard standings. 50% as Q Bar 
 

 
146,000 

 
1132 

B Murlande Way housing estate as before. 
 
 

 
41,000 

 
67 

C* Highway Drainage from Porthkerry Road as 
before. 
 

 
14,000 

 
195 

D Agricultural land to the east of Pentir Y De as 
before. 
 

 
40,500 

 
66 

E* Housing development north of Porthkerry Road 
estate roads as before. 
 

 
41,500 

 
116 

F* Agricultural land north of Porthkerry Road as 
before 

 
73,000 

 
118 

G Miscellaneous verges and tracks as before  
30,000 

 

 
49 

H Land West of the development land connected 
at Q Bar for 1 in 100 year event. 

 
126,000 

 
204 

  
TOTALS 
 

 
512,000m2 

 
1,947 l/s 
(2.0m3/s) 

 
Flows from the catchments marked * total 429 l/s and discharge via an existing 300mm 
diameter outfall with only capacity for 111 l/s and therefore figures are conservative. 
 
The above total peak discharge has almost doubled compared to the existing but in reality 
the time of entry for the different catchment areas/types will be variable. Discharge from 
roofs and roads of the new development will enter the system within 10 minutes, and based 
on the 1 hour storm, continue to enter for a further 60 minutes, as would flows from the 
adjacent development once complete. 
 
Time of entry for discharge from green field run-off will be considerably longer and further 
retarded by being drained via highway drainage that is already at capacity. There are also 
no considerations for percolation which would actually reduce the volume of water and peak 
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discharge. 
 
Based on the above it is anticipated that the peak flow will actually be dictated by the peak 
flows from the impermeable areas which will be catchments A, C and H giving a total peak 
of approximately 1.5m3/s. 
 
The diverted land drain will therefore be designed to receive both the existing land drainage 
flows and also include the hard standing drainage.  
 
Consultation with DCWW has confirmed that they would accept the internal surface water 
sewers under a S104 adoption if they were to outfall to the diverted land drain system. 

 
PROPOPOSED OUTFALL WORKS 
 
The existing 450mm diameter land drain south of the rail track discharges to a cascade 
outfall in the former quarry south of Pentir Y De within Vale of Glamorgan land. This outfall 
does not have capacity for land drainage it currently receives. 
 
The quarry is shelved, with the cascade formed at the upper plateau, discharging to an open 
ditch. Whilst the cascade itself dissipates energy from the high level outfall, to reduce 
velocities, the open ditch simply discharges off the cliff edge down to the next terrace. The 
base of the outfall to the lower terrace is not visible due to heavy over growth. There 
appears to be no form of erosion control at the existing ditch outfall to the lower terrace or 
beach below. 
 
The proposed land drain diversion will not be able to use the existing outfall and will be 
discharging a considerably larger volume of water. A new cascade will need to be formed 
which is in accordance with the previous WSP reports.  The route will have to be tunnelled 
beneath Network Rail land.  
 
From Shear Design enquiries, the minimum tunnel size for the geology of the site would be 
1500mm diameter, which is larger than the 1000mm diameter pipe proposed under the 
original WSP report. 
 
A 1500mm diameter pipe has capacity for the design flows but the proposed gradients will 
need to consider the velocity. Based on a maximum 2m/s velocity a 1500mm diameter pipe 
at 1 in 450 has a capacity of 2.665 m3/s. 
 
This gradient will mean that the new outfall will discharge out of the cliff face of the open 
quarry terrace, similar to the existing 450mm diameter outfall. 
 
A baffle system will be used to disperse flows and reduce velocities from the outfall.  A 
formalised erosion protection system will be applied to the base of the cliff faces with a large 
stone bed for further flow dispersal and velocity reduction to minimise any potential effects 
of erosion. 
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All of the outfall proposals will be subject to technical approval from VOG BC. 

 

Statement prepared by: 

 

 
………………………………………………………… 
SIMON MASON I.ENG, A.M.I STRUCT.E  
ON BEHALF OF SHEAR DESIGN LTD  
DIRECTOR 
 
23rd August 2013 
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APPENDIX i 
 
 
 
 

SITE LOCATION PLAN 
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APPENDIX ii 
 
 
 
 

DCWW SEWER MAP EXTRACT 
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APPENDIX iii 
 
 
 
 

PROPOSED SITE DRAINAGE PLAN 12112-301 
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Q BAR CALCULATIONS 
  



Shear Design Ltd Page 1

Fabri House

7 Ashtree Court

Woodsy Close

Date 26/08/2013 12:27 Designed by simon.mason

File Checked by

Elstree Computing Ltd Source Control 2013.1

IH 124 Mean Annual Flood

©1982-2012 Micro Drainage Ltd

Input

Return Period (years) 100 SAAR (mm) 901 Urban 0.000

Area (ha) 50.000 Soil 0.500 Region Number Region 9

Results l/s

QBAR Rural 370.9

QBAR Urban 370.9

Q100 years 808.6

Q1 year 326.4

Q2 years 344.5

Q5 years 448.8

Q10 years 526.7

Q20 years 605.0

Q25 years 632.1

Q30 years 654.0

Q50 years 718.1

Q100 years 808.6

Q200 years 916.2

Q250 years 953.3

Q1000 years 1183.3
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APPENDIX v 
 
 
 
 

CATCHMENT AREAS 
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APPENDIX vi 
 
 
 
 

HYDRAULICS RESEARCH – ESTRACTS FROM TABLES FOR 
THE HYDRAULIC DESIGN OF PIPES AND SEWERS 

 
TABLE 1 - EXISTING CATCHMENT AREAS & FLOORS 

TABLE 2 - PROPOSED CATCHMENT AREAS & FLOORS 
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Nick Lewis

From: SuDS Approval Body (SAB) <SAB@valeofglamorgan.gov.uk>
Sent: 24 February 2021 14:32
To: Spiller, Adam
Subject: RE: Land North of the Railway Line, Pentir y De, Rhoose

Hi Adam, 
 
Thank you for your email regarding the site at Rhoose. 
 
Although we have no objection with you exploring the use of the existing drainage at this stage, it is my 
understanding that no improvement works have been undertaken since the previous proposal and as such capacity 
issues still remain. Where you have mentioned the collection of flows from the neighbouring fields to the east, we 
would need to understand further what contributing area the system is likely to drain. 
 
Although a free discharge would be applicable where discharging to the sea. Under SAB requirements we would still 
ask that the system provides interception benefits to manage the majority of rainfall events <5mm. 
 
I hope this answers your query but if you do require anything further please let me know. 
 
Kind regards 
 
Gareth 
 
Gareth Thelwell-Davies 
Engineer - Environment 
Visible Services and Transport 
Vale of Glamorgan Council / Cyngor Bro Morgannwg 
tel / ffôn: 02920673235 
mob / sym:  
e-mail / e-bost: gthelwell-davies@valeofglamorgan.gov.uk 
 
 
Consider the environment. Please don't print this e-mail unless you really need to. 
Ystyriwch yr amgylchedd. Peidiwch ag argraffu'r neges hon oni bai fod gwir angen. 
 
Visit our Website at www.valeofglamorgan.gov.uk 
Ewch i'n gwefan yn www.bromorgannwg.gov.uk 
 
Find us on Facebook / Cewch ddod o hyd i ni ar Facebook 
Follow us on Twitter / Dilynwch ni ar Twitter 
 
Correspondence is welcomed in Welsh or English / Croesewir Gohebiaeth yn y Gymraeg neu yn Saesneg. 
 
 
 

From: Spiller, Adam <adam.spiller@persimmonhomes.com>  
Sent: 18 February 2021 12:53 
To: Flood and Coastal Erosion Risk Management <fcerm@valeofglamorgan.gov.uk>; SuDS Approval Body (SAB) 
<SAB@valeofglamorgan.gov.uk> 
Cc: Coulson, Nicholas <nicholas.coulson@persimmonhomes.com>; Smith, Matthew 
<matthew.smith@persimmonhomes.com> 
Subject: Land North of the Railway Line, Pentir y De, Rhoose 
 
Good Afternoon              
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We have a longstanding interest in the above site, which was subject to a RM consent in 2015 (2014/00344/RES). 
We are currently working up a new proposal which incorporates the whole site, rather than just the element we 
received consent for previously. This new application would obviously be subject to SAB approval as well as planning 
so we are reviewing the previous proposals to see if they could be looked at again in light of the new legislation. 
  
My understanding is that the area to the south of the proposed development has suffered from historic issues of 
flooding. As such the proposal was not to utilise any of the existing drains beneath the railway for discharge, but to 
bore a new outfall direct to the old quarry site. This was to be free discharge as direct to the sea. 
  
In light of the SAB legislation, and the need to provide source control measures wherever possible, would you think 
there is any opportunity to revisit the use of any of the existing drains beneath the railway? Or are there still significant 
issues with flooding in this network? 
  
Things are complicated somewhat by the collection of overland flows from the fields to the east of ours (which 
appears to be run off from the airport area) and land to the north, so it may be beneficial to undertake the boring of the 
new outfall to divert the water away completely. However we wanted to understand your position, and your 
understanding of the current networks, before we progress with any options? 
  
I’d be happy to talk it through with somebody on the phone or even a socially distanced walk around the site to see 
the issues in situ? 
  
Best Regards 
Adam 
  
Adam Spiller MEng CEng MICE 
Technical Director 
  
Persimmon Homes Ltd 
Charles Church Developments Ltd 
Persimmon House 
Llantrisant Business Park 
Llantrisant, RCT 
CF72 8YP 
  
Switchboard: 01443 223653 
Direct Dial: 01443 445420 
Mobile 07763 877144 
aspiller@persimmonhomes.com 
www.persimmonhomes.com 
  
 

We are proud to be an official partner of Team GB. 

 

Persimmon Homes is proud to support local communities. Every year our Community 
Champions scheme donates £750,000 to local groups and our Building Futures scheme 
supports young people with donations of over £1 million. Find out more... 
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Disclaimer 

The information in this email is confidential and may be legally privileged. It is intended solely for the addressee. Access to this 
email by anyone else is unauthorised. If you are not the intended recipient, any disclosure, copying, distribution or any action 
taken or omitted to be taken in reliance on it, is prohibited and may be unlawful. If you are not the intended recipient please 
contact the sender and delete the message. 
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Our privacy policies for our customers, employees and job applicants are available at 
https://www.persimmonhomes.com/corporate/corporate-responsibility/policies 
 
Persimmon Homes Limited is registered in England number 4108747, Charles Church Developments Limited is registered in 
England number 1182689 and Space4 Limited is registered in England number 3702606. These companies are wholly owned 
subsidiaries of Persimmon Plc registered in England number 1818486, the Registered Office of these four companies is 
Persimmon House, Fulford, York YO19 4FE. 
 
This email has been scanned for viruses and malware, and may have been automatically archived by Mimecast Ltd, an 
innovator in Software as a Service (SaaS) for business. Providing a safer and more useful place for your human generated 
data. Specializing in; Security, archiving and compliance. To find out more Click Here. 


