Francis Sant

Proposed Development at Blaengwrog, Beulah
Drainage Report

October 2019
Final

Project

Proposed Development at Blaengwrog, Beulah

Document

Drainage Report

Status

Final

Revision

O

Project Number

D/WD/P/1922

Date

October 2019

Client

Gareth Davies

Consultant

Francis Sant Limited

Office

14, Queen St
Carmarthen
Carmarthenshire
SA31 1JT

Author

Ceirion Herbert

Telephone

01267 233833

e-mail

cherbert@francissant.com

This document has been produced in accordance with Francis Sant Limited Quality
Management System

Signed

……………………………………………………………………

Date

……………………………………………………………………

Proposed Development at Blaengwrog, Beulah
Drainage Report

CONTENTS
Page
1

Introduction

1

2

Development

2

3

Existing Drainage

12

4

Assessment of Drainage Solutions

14

5

Conclusions and Recommendations

22

Appendix A – Hydraulic Modelling Results

D/WD/D/1922
October 2019

Francis Sant

Proposed Development at Blaengwrog, Beulah
Drainage Report

1

INTRODUCTION

It is proposed to construct a new dwelling, along with kennels and a stable block, on
greenfield land that was formally part of Blaengwrog Farm, Beulah. As the
development will be constructed on pervious ground, this will increase the rainfall
runoff rate from the site if appropriate drainage is not incorporated into the design.
Francis Sant have been commissioned to undertake a surface water drainage study
to assess the original rainfall runoff rate from the site and consider potential solutions
that ensures that this rate is not exceeded post development. A number of rainfall
scenarios are to be evaluated including the 1 in 1 year and the 1 in 100 year return
periods. The drainage solutions will need to be in accordance with the requirements
of Welsh Government Standards and the SUDS Manual. An estimate of the size of
any required SUDS system will also be undertaken.
This report summarises the work carried out as part of the study for the site. Section
2 of the report identifies the proposed development and its location while the existing
drainage is considered in Section 3. The outline of potential drainage solutions are
discussed in Section 4 with the conclusions and the recommendations of the study
being provided in Section 5.
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2

DEVELOPMENT

2.1
Location
The proposed 7583m2 site (coordinates 227820, 243675) is located off a minor road
between Capel Tygwydd and Beulah, some 2.3km north of Cenarth (see Figure 2.1
to 2.3 and Plate 2.1). It lies in a rural area with the Nant Gwrog some 140m to the
north.

SITE

Figure 2.1 – Location Plan

SITE

Figure 2.2 – Plan of Area

D/WD/D/1922
October 2019

2

Francis Sant

Proposed Development at Blaengwrog, Beulah
Drainage Report

SITE

Plate 2.1 – Aerial Photograph of Site

SITE

Figure 2.3 – Plan of Street
2.2
Proposed Development
It is proposed to build a detached bungalow along with a detached garage, stables
and kennels, on a greenfield site (see Figure 2.4 to 2.9). The development will have a
total surface footprint as indicated in Table 2.1.
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Table 2.1 - Proposed Surface Area for New Development
Surface
Bungalow
Surrounding paths
Garage
Driveway and Parking
Kennels
Paths around Kennels
Stables
Paths around stables
Potential Total Impermeable Area
Permeable Area

Area (m2)
224
59
53
954
369
90
84
41
1874
5709

Figure 2.4 – Plan of Site
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Figure 2.5 – Proposed Garage
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Figure 2.6 – Proposed Bungalow

Figure 2.7 – Proposed Stables
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Figure 2.8 – Roof of Proposed Kennels
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Figure 2.9 – Plan of Proposed Kennels
2.4
Geology
The site has no superficial geology but has a bedrock of Mudstone of the Nantmel
Mudstones Formation (see Figure 2.10 and 2.11 obtained from the British Geological
Survey).
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Figure 2.10 – Superficial Geology of The Area

Figure 2.11 – Solid Geology of The Area
2.5
Topography
A topographic Survey showed that the site levels range between 112.5 and 102.29
with the land generally falling from south west to north east (see figure 2.12).
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Figure 2.12 – Topographic Survey
2.6
Foul Drainage
As the development is not in a sewered area the foul drainage from the bungalow will
be drained to a package plant with the effluent being drained to an appropriately
sized soakaway.
Following the recommendations given in the British Waters Code of Practice, Flows
and Loads - 4, based on 3 bedroom dwelling we should allow for a maximum of 5
people (4 x 6 + 1 x 7) occupying the houses. This could result in an approximate total
daily loading of 750 litres of water on the sewer system with a biochemical oxygen
demand of 300 grams and 40 grams of Ammonia.
Percolation tests were undertaken in accordance with the requirements of BS6297.
Table 2.2 Measured Vp
Test
1
2
3
4
Average
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The required trench area can be calculated as:
A = Vp x P x 0.2
where
P is the max number of people living in the house from Flows and Loads and
Vp is percolation value.
Therefore A = 93.5 x 5 x 0.2 = 93.5m2
Assuming a 900mm trench the length required is 104m
The solid waste, including bedding straw etc., from the Kennels will be cleaned into a
closed container to be taken off site to be treated at a licensed site (incinerated). To
minimise the risk of pollutants being released into the environment, the washing from
the kennels will be drained into a package plant with the effluent also draining to a
soakaway. The size of the package plant and soakaway will depend on the volume of
water being used. Based on 30l per breeding bitches per day and assuming there are
37 breeding bitches this gives 1110 litres per day which is equivalent to 7.4 people.
The length of 0.9m soakaway required is therefore 125m2.
It might be prudent, however, to use a slightly larger package plant.
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3

EXISTING DRAINAGE

3.1 Introduction
We understand that currently the rain falling on the site is generally absorbed into the
ground or drains overland. Rainfall runoff from a greenfield area has very different
characteristics to a developed site with less volume, slower runoff, and the peak
volume occurring later. Many events are sufficiently small that there is no measurable
volume of water flowing from the land. By contrast the runoff from a developed site
occurs for virtually every event. This section estimates the runoff rate and the volume
of rainwater draining from the existing site for various return periods.
3.2 Estimate Surface Water From the Existing Greenfield Site
Using the procedure identified in the Institute of Hydrology Report 124 “Flood
Estimation for Small Catchments”, we can calculate the peak runoff rate from the
7583m2 site.
QBARrural = 0.00108AREA0.89 x SAAR1.17 x SOIL2.17
Where :
AREA = Catchment area (km2)
SAAR = Standard average annual rainfall (mm) - taken from the FEH Web
SOIL = Soil Index - taken from the WRAP maps (Wallingford Procedure).
Area of site = 7583m2 = 0.007574km2 or 0.7583ha
SAAR = 1153 From the FEH Web service and Average Annual Rainfall Map (see
Figure 3.1)

Figure 3.1 – Average Annual Rainfall Map
SOIL = 0.3 obtained from the WRAP classification (see Figure 3.2).
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Figure 3.2 – Part of WRAP Map
The calculated mean annual peak flow of water runoff from the site, QBARsite, is
provided in Table 3.1 (NB 50ha used in the calculations and the results are adjusted
pro rata).
Table 3.1 – QBAR running off the site
Area km2
SAAR (mm)
Site
0.007583
1153

SPR
0.3

QBAR m3/s
2.48 l/s

QBAR has a return period of approximately 2.3 years. Therefore, using the
appropriate growth rate for the region, as given in the Flood Studies Supplementary
Report FSSR 16, we can determine the Q1, Q30 and the Q100.
Therefore, as the site is in region 9, as given in Institute of Hydrology Report 124, we
can take the rate of runoff water for the various return periods as given in Table 3.2
Table 3.2 – Q1, Q30 and Q100 running off the site
QBAR l/s
Q1yr (0.85)
Q30yr (1.75) Q100yr (2.18)
Site
2.48
2.11
4.34
5.40
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4

PROPOSED DEVELOPMENT AND DRAINAGE DESIGN

4.1 Introduction
The proposed drainage for the new development should not place additional
pressure on the surface water system and should be sustainable. This can be
achieved by adhering with the requirements of the Welsh Government Standards as
well as the SUDS Manual. This section considers the potential solutions that are
available.
4.2 Estimate the Surface Water From Proposed Site
The Modified Rational Method will be used to estimate the peak runoff from the
impermeable part of the site plus an equivalent value of permeable land while the
remainder of the permeable surfaces will be considered as greenfield and estimated
using the procedure identified in the Institute of Hydrology Report 124 “Flood
Estimation for Small Catchments”.
For the Modified Rational Method it will be assumed that no runoff will come from the
pervious areas and a 100% runoff from the impermeable area.
Where:
C is a runoff coefficient which is dependent on the catchment characteristics;
i is the rainfall intensity;
A is the drainage area;
C can be considered to consist of two components CV and CR where
CV = volumetric runoff coefficient
CR = dimensionless routing coefficient taken as 1.3
CV = PR/PIMP
Where:
PR is the percentage runoff
PIMP is the percentage imperviousness
PIMP = (Ai/A) x 100
Where Ai is impervious area
Therefore PIMP = (1874/3748) x 100 = 50
PR = 0.829PIMP + 25SOIL+ 0.078UCWI – 20.7
Where
SOIL = 0.3
SAAR = 1153
UCWI is the Urban Catchment Wetness Index which can be estimated from a graph
provided in the Wallingford Procedure.
=> UCWI = 116 for a summer event and 150 for a winter event
Therefore:
PR = (0.829 x 50) + (25 x 0.3) + (0.078 x 150) – 20.7
= 39.95 in winter
Therefore CV = 39.95/50 = 0.799 (winter)
Peak runoff rate Q = 2.78 x 1.3 x 0.799 x i x A
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To accommodate climate change, however, the rainfall intensity should be increased
by 40%.
i1 = 42.84 x 1.4 = 59.976mm, i30 = 97.8 x 1.4 = 136.92mm and i100 = 121.68 x 1.4
= 170.352mm based on a 5 min duration.
Therefore, peak Q1 entering a drainage system is:
Q1 = 2.78 x 1.3 x 0.799 x 59.976 x 0.1874 = 32.46 l/s
Q30 = 2.78 x 1.3 x 0.799 x 136.92 x 0.1874 = 74.09 l/s
and
Q100 = 2.78 x 1.3 x 0.799 x 170.352 x 0.1874 = 92.18 l/s
For the remaining permeable surface
QBARrural = 0.00108AREA0.89 x SAAR1.17 x SOIL2.17
Where :
AREA = Catchment area (km2) = 0.003835km2
SAAR = 1153
SOIL = 0.3
The calculated mean annual peak flow of water runoff from the site, QBARsite, is
provided in Table 4.1. (NB 50ha used in the calculations and the results are adjusted
pro rata).
Table 4.1 – QBAR running off the site
Area km2
SAAR (mm)
Site
0.00303
1153

SPR
0.3

QBAR m3/s
1.25 l/s

QBAR has a return period of approximately 2.3 years. Therefore, using the
appropriate growth rate for the region, as given in the Flood Studies Supplementary
Report FSSR 16, we can determine the Q1, Q30 and the Q100. A 40% increase
should also be added to account for climate change.
Therefore, as the site is in region 9, as given in Institute of Hydrology Report 124, we
can take the rate of runoff water for the various return periods as given in Table 4.2
Table 4.2 – Q1, Q30 and Q100 running off the site
QBAR l/s
Q1yr (0.85)
Q30yr (1.75) Q100yr (2.18)
Site
1.75
1.49
3.07
3.82
Total peak runoff is, therefore:
Q1 = 1.49 + 32.46 = 33.95 l/s
Q30 = 3.07 + 74.09 = 77.16 l/s
Q100 = 3.82 + 92.18 = 96.00 l/s
This is higher than the flow rate from the existing site.
4.3
Standard S1 – Surface water runoff destination
This Standard addresses the use of surface water by the development and where it
should be discharged. The aim is to ensure that runoff is treated as a resource and
managed in a way that minimises negative impact of the development on flood risk,
the morphology and water quality of receiving waters and the associated ecology.
D/WD/D/1922
October 2019
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This will ensure that early consideration is given to the use of rainwater harvesting
systems to both manage runoff and deliver a source of non-potable water for the site
where practical. Where it is not, prioritisation should be given to infiltration.
Discharges to sewerage systems should be limited where possible.
4.3.1 General
A sustainable drainage system is required that meets the Welsh Government
Standards. Standard S1 identifies the end destination of the drained rain water which
should be in accordance with the provided hierarchy (see Table 4.1). The
destinations are discussed further below.
Table 4.1 - Surface Water Runoff Destination
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.
4.3.2 Rainwater Harvesting and Grey Water Recycling.
Where cost effective and practical the Welsh Government Standards requires roof
water to be stored for use. For the house roof water can be used to refill toilet
cisterns and for washing machines, reducing the volume of mains water used by
between 30% and 40%. As a minimum the roof water of the house could be stored in
water butts for use in the garden. In addition, the water from showers and wash
basins could be treated and recycled as garden water and for toilets, reducing the
volume discharging to the sewer system by over 30%.
For the kennels the rainwater can be stored and used for washing out.
4.3.3 Infiltration
Soakaways are an effective means of introducing rainwater to the ground where an
impervious material, such as roofs, replace pervious ground. Soakaways must store
the immediate storm water runoff and allow for its efficient infiltration into the adjacent
soil. They must discharge their stored water sufficiently quickly to provide the
necessary capacity to receive runoff from a subsequent storm. The time taken for
discharge depends on the soakaway shape and size, and the surrounding soil’s
infiltration characteristics. They can be constructed in many different forms and from
a range of materials.
The surface water from the proposed development would ideally be drained to an
infiltration solution, in accordance with second level destination required in the Welsh
Government Standards.
This outline design is based on the procedure given in BRE 365. It is assumed that
the receiving infiltration system will be in the form of a gravel filled trench.
The design method for sizing a soakaway is based on the equation of volumes:
I–O=S
Where
I is the inflow from the impermeable area drained to the soakaway;
O is the outflow infiltrating into the soil during rainfall;
S is the required storage in the soakaway to balance temporarily inflow and outflow.
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Inflow into the soakaway, I = A x R
Where
A = impermeable area drained to the soakaway;
R = the total rainfall in a design storm based on a 100 year return period.
Outflow, O = as50 x f x D
Where
as50 = the internal surface of the soakaway to 50% effective depth
f = the soil infiltration rate determined in a trial pit at the site of the soakaway
D = the storm duration
f = V p75-25 / (ap50 x tp75-25)
where
V p75-25 = the effective storage volume of water in the trial pit between 75% an 25%
effective depth;
ap50 = the internal surface area of the trial pit up to 50% effective depth and including
the base area;
tp75-25 = the time for the water level to fall from 75% to 25 % effective depth.
Trial holes indicated that the ground consisted of up to 200mm of topsoil giving way
to some 500mm of shaley material over bedrock. Percolation tests also confirmed
that a shallow infiltration solution could be possible or at least contribute to the
drainage solution.
4.3.4 Discharging Into a Watercourse via Attenuation
The Welsh Government standards direct that if discharging surface water by
infiltration is not possible then consideration should be given to draining the water
into a watercourse, via an attenuation system. This would ensure that the discharge
would be limited to the greenfield runoff rate avoiding the risk of increased flooding
downstream. It could be in the form of enlarged pipes, attenuation basins, tanks, or
swales. In this instance there is a point of potential discharge into a watercourse on
land in the clients control some 77m to the north east.
4.3.5 Discharging Into a Surface Water Drain (eg The Highway Drain)
If disposing surface water via infiltration or to a watercourse is not possible then
consideration should be given to discharging into a surface water drain (eg highway
drain) via an attenuation system. However, in this instance, as the highway is higher
than the site and a highway drain is not evident, discharge in this manner is not
considered viable .
4.3.6 Discharging Into The Combined Sewer
This solution should only to be considered as a last resort and only if discharging the
surface water in any other way is not possible with the exception criteria met, as
indicated in the Welsh Government Standards. In this instance as there is no main
sewer in the vicinity this option is also not considered viable.
4.4 Standard S2 – Surface water runoff hydraulic control
The aim of Standard S2 is to manage the surface water runoff from and on a site to
protect people on the site from flooding from the drainage system for events up to a
suitable return period, to mitigate any increased flood risk to people and property
downstream of the site as a result of the development, and to protect the receiving
water body from morphological damage.
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S2 Surface water runoff hydraulic control
1) Surface water should be managed to prevent, so far as possible, any
discharge from the site for the majority of rainfall events of less than 5mm.
2) The surface water runoff rate for the 1 in 1 year return period event (or
agreed equivalent) should be controlled to help mitigate the negative impacts
of the development runoff on the morphology and associated ecology of the
receiving surface water bodies.
3) The surface water runoff (rate and volume) for the 1% (1 in 100 year) return
period event (or agreed equivalent) should be controlled to help mitigate
negative impacts of the development on flood risk in the receiving water body.
4) The surface water runoff for events up to the 1% (1 in 100 year) return period
(or agreed equivalent) should be managed to protect people and property on
and adjacent to the site from flooding from the drainage system.
5) The risks (both on site and off site) associated with the surface water runoff
for events greater than the 1% (1 in 100 year) return period should be
considered. Where the consequences are excessive in terms of social
disruption, damage or risk to life, mitigating proposals should be developed to
reduce these impacts.
6) Drainage design proposals should be examined for the likelihood and
consequences of any potential failure scenarios (e.g. structural failure or
blockage), and the associated flood risks managed where possible.
Interception solutions would ensure that there will be no discharge from the site for
events of less than 5mm. Infiltration methods meet these requirements by default.
4.5 Standard S3 - Water Quality
Standard S3 addresses the drainage design requirements to minimise the potential
pollution risk posed by the surface water runoff to the receiving water body.
S3 Surface water quality management
Surface water runoff should be treated to prevent negative impacts on the
receiving water quality and/or protect downstream drainage systems, including
sewers.
4.5.1 Runoff from roads, commercial and other urban environments can, in particular,
contain grits, sediments, oils and PAHs, metals, and dissolved salts – each of which
has the potential to cause pollution of receiving surface water or groundwater. SuDS
can be effective at reducing a wide range of these pollutants through enabling
sedimentation, filtration and a range of photolytic, chemical and biological processes.
The drainage system should effectively manage sediment and other pollutants,
ensuring that discharges from the system is of an acceptable quality and will not
cause a pollution risk.
Where possible, surface water runoff should be managed using Interception,
sedimentation and treatment components close to its source. Also surface water
runoff should be managed on the surface (or within the surface via filtration media
e.g. unsaturated subsoils, aggregate matrices, bioretention filter media). This has
significant advantages with respect to:
 The range and efficacy of natural treatment processes that can be exploited –
particularly through the use of vegetation and exposure to UV light;
 Identification and rectification/remediation of foul sewerage misconnections,
pollution spills and other acute contamination events;
 The ease of removal of sediments as part of routine landscaping operations;
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The volumetric reduction of runoff (which acts towards reducing pollutant
loads) via infiltration, soil storage and evapotranspiration processes.

The SuDS design should use a ‘management train’ approach to deliver the required
improvement in water quality and to help ensure accidental spills are trapped in/on
upstream component surfaces.
Considering the nature of the development the pollution hazard level, in accordance
with the welsh government standards, can be considered to be very low and a simple
index approach to design will be sufficient.
An infiltration solution, particularly for the driveway and parking area, would provide
interception and, therefore, reduce the risk of pollution meeting the requirements of
S3.
4.6 Standard S4 - Amenity
Standard S4 addresses the design of SuDS components to ensure that, where
possible, they enhance the provision of high quality, attractive public space which
can help provide health and wellbeing benefits, they improve liveability for local
communities and they contribute to improving the climate resilience of new
developments.
Standard S4 - Amenity
The design of the surface water management system should maximise amenity
benefits.
4.6.1 If swales are to be used to store the surface water planting around the basin
would provide amenity.
4.7 Standard S5 - Biodiversity
Standard S5 addresses the design of SuDS to ensure that, where possible, they
create ecologically rich green and blue corridors in developments and enrich
biodiversity value by linking networks of habitats and ecosystems together.
Biodiversity should be considered at the early design stage of a development to
ensure the potential benefits are maximised.
Standard S5 - Biodiversity
The design of the surface water management system should maximise
biodiversity benefits.
4.7.1 If swales are to be used to store and dissipate the surface water planting
around the basin could provide biodiversity benefits.
4.8 Standard S6 – Design of drainage for Construction, Operation and
Maintenance and Structural Integrity
Standard S6 deals with designing robust surface water drainage systems so that they
can be easily and safely constructed, maintained and operated, taking account of the
need to minimise negative impacts on the environment and natural resources.
Standard S6 – Design of drainage for Construction, Operation and Maintenance
1) All elements of the surface water drainage system should be designed so
that they can be constructed easily, safely, cost-effectively, in a timely manner,
and with the aim of minimising the use of scarce resources and embedded
carbon (energy).
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2) All elements of the surface water drainage system should be designed so
that maintenance and operation can be undertaken (by the relevant
responsible body) easily, safely, cost-effectively, in a timely manner, and with
the aim of minimising the use of scarce resources and embedded carbon
(energy).
3) The surface water drainage system should be designed to ensure structural
integrity of all elements under anticipated loading conditions over the design
life of the development site, taking into account the requirement for reasonable
levels of maintenance.
The use of permeable paving for the drive and parking area, along with a swale, can
provide a cost effective solution. Maintenance is also likely to be cost effective with
the drive and parking area requiring to be swept approximately once a year with a
high water pressure and vacuum sweeper and the swales also requiring to be
inspected annually.
Should the system fail during a storm then water will flow across the adjacent field
harmlessly.
4.9 Potential Solution
The final solution needs to ensure that the rate of rainfall runoff from the site does not
exceed the current 1 in 1 year flow, even during a 1 in 100 year event and taking
climate change into consideration. In addition, the rain water will need to be drained
in an effective manner and adhere to current Welsh Government Standards.
The roof of the proposed house could initially be drained into water butts which will
meet level 1 of the of the hierarchy provided in the Welsh Government Standard S1.
Consideration could also be given to installing a rainwater harvesting system,
particularly for the kennels which could significantly reduce the amount of potable
water used in washing down. The roof water from the stables could also be drained
into water butts with the water being used for washing out.
The rainwater over flowing from the water butts can then drain to swales before
discharging to the nearby stream at a controlled rate. The driveway and parking area
could be drained via a permeable paving which in turn would also drain to the swales
and subsequently to the river.
To meet the requirements of amenity appropriate planting will be undertaken around
the swales which will also provide biodiversity benefits meeting the requirements of
the Welsh Government Standards.
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5

CONCLUSION and RECOMMENDATIONS

5.1
Conclusion
It is proposed to build a single detached bungalow at Blaengwrog, Beulah along with
kennels and a stable block. Francis Sant have undertaken a study to consider the
existing surface water drainage, including the runoff rate from the site. Sustainable
drainage solutions have been considered to ensure that an effective drainage system
can be provided which meets the requirements of the Welsh Government Standards.
An estimate of the greenfield runoff rate was undertaken based on the procedure
identified in the Institute of Hydrology Report 124 “Flood Estimation for Small
Catchments” and assuming a Standard Average Annual Rainfall (SAAR) of 1153 and
an SPR of 0.3. This gave Q1 as 2.11 l/s and the Q100 flow as 5.4 l/s.
The proposed development will result in 1874m2 of impermeable surfaces. The rain
water falling on the roof of the new bungalow should initially be drained into water
butts meeting the requirements of priority level 1 of the Welsh Government Standard
S1. In addition the rainwater from the roof of the kennels will be stored, via a
rainwater harvesting system, and used for washing down the kennel floors. Water
butts will also be used to collect the rainwater from the stable roof to again wash
down the floors.
The hierarchy of standard S1 subsequently directs that the surface water should be
disposed of, if possible, via infiltration (level 2). Percolation tests showed that the
adjacent soil had some pervious properties but insufficient to provide an infiltration
drainage solution alone. Therefore, some of the water will need to be discharged into
the nearby Nant Gwrog at a controlled discharge rate (2.11l/s) and via an attenuation
system. A typical solution would entail using permeable paving for the drive and
parking areas which would flow, along with the roofs of the bungalow, kennels and
stables, into swales before being discharged at a controlled rate into the nearby
stream.
As well as ensuring that the surface water is discharged to the most appropriate
destination the drainage system should ensure that it can accommodate the 1 in 100
year event, with climate change, without increasing the risk of flooding. The first 5mm
of rainfall should not be discharged from the site (S2). The most effective way of
achieving this is by interception as is provided by the permeable paving and swale.
It is expected that the level of pollutants in the surface water will be low. In addition,
as the development will be drained via a swale and the drive is drained via a
permeable paving (interception), the requirements of S3 of the Welsh Government's
Standards (water quality) will be met by default.
Suitable species will be planted around the swales to encourage biodiversity and to
provide amenity.
It is considered that the proposed surface water drainage solution will be cost
effective to construct and maintain. Maintenance will entail sweeping the driveway at
least annually with a high water pressure vacuum sweeper and inspecting the swales
and hydrobreak manholes annually, removing sediment as required. Should the
system fail, for whatever reason, then the surface water is expected to discharge
harmlessly across the field.
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The foul sewer from the bungalow will be treated using a package plant with the
effluent discharged to a soakaway sized in accordance with BS6297. Dog waste from
the kennels will be stored in a closed container and taken off site for treatment
(incineration). The water used to subsequently wash down the kennels will be
drained to a separate package plant before being discharged into a soakaway. This
is to minimise the risk of pollutants being released into the environment in
accordance with NRW's recommendations and best practice.
5.2
Recommendations
In developing the drainage system for the proposed site it is recommended that:









The roof water from the proposed bungalow is initially drained to water
butts;
Subsequently, the roof water, along with the rain falling on adjacent paths,
is drained at a controlled rate, via a swale, into the Nant Gwrog;
The parking area and driveway is drained using permeable paving at a
controlled rate into the stream via a swale, which provides attenuation;
The water from the kennel roof will be harvested and used for washing
down the kennels once the solid waste has been cleaned to a closed
container which will be taken off site for treatment;
The washings from the kennels will be drained to a package plant before
being discharged via a soakaway;
Once the rainwater tanks are full the excess water will be drained into the
surface water system.
The roof of the stables is initially drained to water butts before
subsequently (if not used) draining into the surface water system;
The foul sewer from the bungalow is drained to a package plant with the
effluent discharging into a soakaway.
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APPENDIX A - Hydraulic Modelling Results
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