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EXECUTIVE SUMMARY
This Flood Consequence Assessment and Drainage Management Strategy was commissioned
by Kingcrown Properties Ltd referred to hereafter as ‘the client’. This assessment has been
prepared to support a planning application for the construction of residential development
on land located off Coetmor New Road in Bethesda.
Flood Risk
The total site covers 0.45ha and the proposals are highly vulnerable in nature based on the
guidance in TAN15. Consultation with the National Resources Wales, Gwynedd Council and
Welsh Water have been carried out and have not identified any historical flooding to the site.
This assessment has reviewed all sources of flood risk both to the development, including fluvial,
tidal, pluvial, groundwater, sewers, and flooding from artificial sources.
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National Resources Wales’ datasets show the site to be at very low risk from fluvial and tidal
flood risk sources. The primary source of flood risk to the site is therefore considered to be from
surface water flooding. The potential flood risks from surface water will be managed and
reduced, post-development, through appropriate levels design and incorporation of a
sustainable drainage management system. Due to the relatively low flood risks identified as
part of this assessment, the principle focus of this assessment is on the sustainable management
of surface water run-off to ensure that no increased flood risk results from the proposals.
Drainage Strategy
In order for the development proposals to be justified in line with the guidance set out in SuDS
Standards for Wales, new development must not increase flood risk elsewhere and where
possible offer improvement on the pre-development situation. The sustainable drainage
hierarchy has been considered in accordance with the Welsh SuDS Standards, which look to
deal with surface water run-off as close to source as is practical.

D

Based on the online datasets and the FEH catchment characteristics, the ground conditions
would not support an infiltration-based surface water management regime at the site due to
the underlying cohesive strata. As infiltration is unable to offer a surface water management
solution for the proposals, it is proposed that surface water run-off generated by the site
discharges into the public combined sewer located within Coetmor New Road. Detailed
design will be required to confirm the feasibility of the strategy and consents for works to the
public sewer network will be required from Welsh Water.
In accordance with the SuDS Manual (CIRIA 753) and SuDS Standards for Wales (2018) all sites
should endeavour to achieve as close to pre-development greenfield rates as is viable. Based
on the development area, the pre-development greenfield rate (QBar) is calculated to be
less than 5.0l/s. As the rate of discharge is likely to be restricted by way of a standard flow
control device, the maximum restriction that can be applied based on the standard orifice
diameters would be 5l/s, this also reduces the likelihood of maintenance liabilities with lower
restrictions. Initial discussion with WW has been carried out to agree in principle this approach,
receipt of their agreement is currently outstanding.
Restricting the rate of discharge will generate a requirement to provide onsite stormwater
storage for the extreme rainfall events. Given the scale and nature of the development this
will be provided via underground storage. The surface water scheme for the development will
be designed to cater for the surface water run-off generated in the events up to and including
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the 1 in 100yr return period event with allowance for climate change. This report is to support
the proposed planning application. Full approval for the proposed drainage strategy will need
to be sought from the SuDS Approval Body (Gwynedd Council) separately by the developer
in due course.

D
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This Flood Consequence Assessment and Drainage Management Strategy is commensurate
with the scale and nature of the proposals and in summary, the development can be
considered appropriate in accordance with Welsh Governments Statutory Standards for
Sustainable Drainage Systems.
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Abbreviations & Acronyms
BGS

British Geological Survey

CC

Climate Change

DAM

Development Advice Map

FCA

Flood Consequence Assessment

FEH

Flood Estimation Handbook

GC

Gwynedd Council

Ha

Hectare

HD

Hafren Dyfrdwy

LLFA

Lead Local Flood Authority

LPA

Local Planning Authority

NGR
NRW
NSRI
OS
PFRA
PPW
QSE
SFCA

National Grid Reference

National Resources Wales

National Soil Resource Institute
Ordnance Survey

Preliminary Flood Risk Assessment
Planning Policy Wales

Quick Storage Estimate

Strategic Flood Consequence Assessment
SuDS Approving Body

D

SAB

metres Above Ordnance Datum
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mAOD

SuDS

Sustainable Drainage Systems

TAN15

Technical Advice Note 15

UKCIP

United Kingdom Climate Impacts Programme
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1.0

INTRODUCTION

1.1

Planning Policy Context

1.1.1

All forms of flooding and their impact on the natural and built environment are material
planning considerations. Planning Policy Wales (PPW) sets out the Government’s
objectives for the planning system, and how planning should facilitate and promote
sustainable patterns of development, avoiding flood risk and accommodating the
impacts of climate change. Government policy with respect to development in flood
risk areas is contained within the PPW, Technical Advice Note 15, (TAN15)
‘Development and Flood Risk’ issued in July 2004.

Technical Advice Note 15
1.1.2

TAN15 provides technical guidance to supplement the policy’s set out in PPW with
regards to ‘development and flood risk’, a framework is provided to enable new
development to be considered appropriately with regards to arising risks of fluvial and
tidal flooding along with risks associated with additional run-off from development in
all locations (see Appendix A).
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Sustainable Drainage Approval Board (SAB) Requirements

From January 2019, all new developments of at least 2 properties or over 100m² in Wales
will be required to have Sustainable Drainage Systems (SuDS) to manage surface water
run-off generated by the proposals. These SuDS must be designed and constructed in
accordance with the Welsh Government standards for sustainable drainage. Schedule
3 of the Flood and Water Management Act 2010 (FWMA) establishes Gwynedd Council
as a SuDS Approving Body (SAB).

1.1.4

The SAB have statutory responsibility for approving and where appropriate adopting
the proposed drainage systems on new developments. The SAB application is
undertaken separately to the planning permissions and developers are required to
obtain both planning approval and SAB approval prior to commencement of any
proposed construction works. This Flood Consequence Assessment and Drainage
Management Strategy is to support the proposed planning application. SAB approval
will need to be sought separately by the developer once more details are available
for the drainage proposals.

D

1.1.3

1.2

Site Context

1.2.1

This Flood Consequence Assessment (FCA) has been prepared to support a full
planning application for the construction of residential dwellings on land located off
Coetmor New Road in Bethesda. The proposals will therefore be complete with access,
car parking, external works and lighting, landscaping, boundary walls/fencing, external
services, and drainage.

1.2.2

The proposals are Highly Vulnerable in nature and an FCA is required to justify that the
proposed development proposals are appropriate. This FCA will provide justification
that:
The consequences of flooding to that development and elsewhere have been
fully considered and implemented against for the lifetime of the development.
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No increase in flooding will occur to the development area or surrounding area
due to the proposals including flooding from surface water and sewers.

Consultation

1.3.1

The preparation of this report has been undertaken in consultation with Natural
Resources Wales (NRW), Gwynedd Council (GC) and Welsh Water (WW). The responses
can be seen in Appendix B, C and D. The Local Planning Authority (LPA), WCBC (also
acts as the Lead Local Flood Authority), will make the final decision about any planning
permission. The LPA should consult with NRW who will provide advice and guidance on
flood issues at a strategic level and in relation to planning applications

D
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EXISTING SITE BACKGROUND

2.1

Location

2.1.1

The development is accessed off Coetmor New Road in Bethesda. The Ordnance
Survey National Grid Reference (OS NGR) for the site is E: 262006, N: 367039 and the
nearest postcode is LL57 3NW. A location plan is included in Appendix E. The total site
covers 0.45ha and is edged in red in Figure 1. To the north and west of the site is
Coetmor New Road. To the east of site is residential dwellings and Coetmor Road.
Finally, to the south of site if further residential and commercial development, as
illustrated in Figure 1.

D
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2.0

Figure 1: Existing Site Features Plan (Google Maps, 2021)

2.2

Existing and Historical Land Use

2.2.1

The development site is currently undeveloped land and comprises of low to high
density vegetation, with some taller shrubs along the field boundaries. The land was
formally used for a care home but the building has since been demolished, as
illustrated in Figure 1. Historically the site was utilised for agricultural purposes.

2.3

Topography

2.4.1

TAN15 requires all sources of flood risk to be considered, taking into consideration the
existing terrain and ground levels. A detailed site topographical survey has been
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undertaken and reviewed as part of this FCA’s (it is included in Appendix F for
reference). The levels onsite are shown to range from 52.5AOD along the western
boundary, down to 49.7mAOD adjacent to the entrance of the site.

Justification for Development

2.5.1

Planning Policy Wales (5th Ed. – November 2012) states that the Welsh Government is
committed to promoting ‘sustainable development’ by providing for homes,
infrastructure, investment and jobs in a way which is consistent with sustainable
development principles PPW Sec. 2.2).

2.5.2

The FCA will be considerate to the nature and scale of the proposals and will review
flood risk to and from the development along with considering any appropriate
mitigation measures based on the identified risks.

2.5.3

The development proposals are of a Highly Vulnerable nature but will be located solely
within Flood Zone A. Mitigation measures are proposed to safeguard the development
against any potential residual flood risks identified and it is considered that the
proposals can be justified in accordance with TAN15 Guidance.

D
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DEVELOPMENT PROPOSALS

3.1

Nature of the development

3.1.1

This assessment has been prepared to support a planning application for the
construction of 18no. residential dwellings on land located off Coetmor New Road in
Bethesda. As indicated in the planning layout (see snippet in Figure 2), the proposals
will be complete with access, parking, external works, landscaping, walls/fencing,
external services, and drainage (full plan in Appendix G).
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3.0

3.1.2

D

Figure 2: Proposed Planning Layout (Ainsley Gommon Architects Ltd, 2021)

The total site area covers 0.45ha and although it was formerly developed, this
assessment has considered the site to be 100% permeable at present given the time
passed since demolition of the former development. Given the proposals, the
impermeable areas will increase to 55% of the total site area, equating to 0.247ha.

3.1.3

Welsh Water (WW) sewer records have identified a public combined sewer to be
located onsite (see sewer records in Appendix C). Early discussion with WW is advised
for any proposed works to the public sewer network. There is also a requirement to
provide maintenance offsets from public sewers and where appropriate offsets cannot
be achieved then diversion may be required, subject to the relevant consent.

3.1.4

All new developments over 100m² (or consisting of at least 2 properties) in Wales will be
required to have Sustainable Drainage Systems (SuDS) to manage surface water runoff generated by the proposals. These SuDS must be designed and constructed in
accordance with the Welsh Government standards for sustainable drainage. The SAB
(GC) have statutory responsibility for approving and where appropriate adopting the
proposed drainage systems on new developments.
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4.0

TECHNICAL ADVICE NOTE 15 (TAN15)

4.1

Flood Zone Classification

4.1.1

The Welsh Government Development Advice Map (DAM) is to be utilised when
considering and determining flood risk associated with planning developments within
Wales, these maps are based on extreme flood events outlined by the Natural
Resources Wales (NRW) and British Geological Survey (BGS) data (TAN15).

4.1.2

The site is located with Flood Zone A, as illustrated in Figure 3 and the DAM (Appendix
B) identifies what these three keys ‘Flood Zones’ are considered to represent in terms
of flood risk. The flood zone classifications are noted as:

RA
FT

Flood Zone A: Areas considered to be at little or no risk of fluvial/tidal flooding.
Flood Zone B: Areas known to have historically flooded based on sedimentary evidence
deposits.
Flood Zone C: Areas considered to be located on floodplain based on EA extreme flood
outline data (equal to or greater than 0.1% fluvial/tidal flooding). This zone is subdivided
into:
Zone C1 - Areas considered to be developed and served by significant
infrastructure (flood defences).
Zone C2 - Areas considered to be located within natural floodplain without
significant flood defences.

Legend:
Total Site Area
Zone C1
Zone C2
Zone B

D

Zone A

Figure 3: Development Advice Map extract (Welsh Government, 2021)

4.2

Category of Development

4.2.1

TAN15 states that types of development may not be considered ‘acceptable’ based
on their vulnerability to the consequences of flooding, identified on the DAM. The
vulnerability of different land-uses is described in detail in TAN15 however there are
three key categories as summarised in Table 1. The development proposals are ‘highly
vulnerable’ in nature, based on the planning proposals and TAN15 guidance.
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DEVELOPMENT
CATEGORY

DESCRIPTION

TYPES
❖

EMERGENCY
SERVICES

Facilities which always need to remain
operational and accessible.

HIGHLY
VULNERABLE

Development where the ability of occupants
to decide on whether they wish to accept
the risk and manage the consequences
associated with flooding is limited.

LESS
VULNERABLE

Development where the ability of occupants
to decide on whether they wish to accept
the risks associated with flooding is greater
than ‘highly vulnerable category’.

❖
❖
❖

❖

❖
❖
❖
❖

Hospitals & Ambulance
Stations,
Fire & Police Stations,
Coastguard Stations.
Residential Developments,
Hotels, Caravan Parks, Public
Buildings.
Power Stations, Chemical
Plants, Waste Disposal.
General Industrial,
Commercial Developments,
Utilities Infrastructure,
Transport.
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Table 1: Development category of vulnerability (Source: TAN15: Section5)

Acceptability Criteria

4.3.1

Various criteria are identified within TAN15 (Section 7), these are used to determine
whether this development is ‘acceptable’ based on the nature and scale of proposals.
Appropriate management should be considered with any proposed consequences of
potential flooding.

4.3.2

The nature of use will be highly vulnerable in accordance with TAN15, however this
development is located wholly within Flood Zone A, therefore the proposals are not at
risk from fluvial/tidal flooding.

4.3.3

D

4.3

In accordance with TAN15 highly vulnerable development is considered acceptable
within Flood Zone A, providing surface water is appropriately managed. Sections 5.0
and 6.0 of this report assess the potential consequences of flood risk and considered
appropriate management for surface water in accordance with the above.
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SOURCES OF FLOOD RISK

5.1

Fluvial & Tidal Flood Risk

5.1.1

In accordance with TAN15 new development should “be guided to locations at little
or no risk from all sources of flooding” and the consequences of flooding to and from
the proposals should be considered to ensure no increased flood risk will result from the
proposals. Information relating to the flood risk at the site has been obtained from the
Welsh Government’s DAM and the Natural Resources Wales online Flood Mapping (see
Appendix B for full mapping details).

5.1.2

The DAM shows the development area is located within Flood Zone A; however, this
section of the report will refer to the potential flood risk in terms of the more detailed
NRW data sets that show risk to the site from fluvial and tidal sources. Based on the
fluvial flood risk mapping (Figure 4), the site is predicted to be at very low risk from fluvial
and tidal flooding.

Legend
Site Area
High Risk

RA
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5.0

Medium Risk

D

Low Risk

Figure 4: Fluvial/Tidal Flood Risk Map Extract (NRW, 2021)
5.1.3

The nearest Main River (Afon Ogwen) is located 400m to the west of the site. This Main
River has been considered as part of the national flood mapping datasets and the
potential flood risks represented in the long-term government flood maps. The risk to
the site from the River Alyn is ‘very low’ due to its proximity from the site and the
surrounding topography (see full mapping in Appendix B).

5.1.4

Consultations with the key authorities including National Resources Wales, the Lead
Local Flood Authority and the Local Planning Authorities have not identified any
historical flooding at the site.
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Surface Water

5.2.1

Surface water flooding occurs when rainwater is unable to drain away through the
normal drainage systems or soak into the ground but lies on or flows over the ground
instead. An increase in impermeable areas can reduce the ability for percolation
therefore increasing surface water run-off. If this run-off is not controlled effectively, it
can increase localised flooding in neighbouring areas of the catchment.

5.2.2

TAN15 states that ‘the aim should be for new development not to create additional
run-off when compared with the undeveloped situation’ and that any new
development should look to reduce the overall run-off where possible to provide
betterment on the existing situation (Section 8.3).

5.2.3

The site is shown to mostly be at very low risk from surface water based on the NRW
online mapping (Figure 5). There are some areas onsite at higher risk from surface water
flooding, these areas correspond with the naturally low-lying areas onsite located
within the centre and north-eastern boundary of the site.

Legend:
Site Area

RA
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5.2

High Surface Water

Medium Surface Water

D

Low Surface Water

Figure 5: Surface Water Flood Risk Map Extract (NRW, 2021)
5.2.4

Residual risk from surface water flooding will be managed and reduced, postdevelopment through appropriate levels design and incorporation of a sustainable
drainage management system. Natural flow routes will be maintained where practical,
and a formal sustainable surface water drainage regime will be implemented to
manage existing and proposed surface water run-off.

5.3

Pluvial Flood Risk

5.3.1

Intense rainfall that is unable to soak into the ground or enter drainage systems can
run‐off land and result in flooding. Local topography and the land-use can have a
strong influence on the direction and depth of flow. The surrounding areas are a mix of
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developed and undeveloped land, the risk of pluvial run-off onto the site from the
undeveloped areas is minimal due to the natural ground levels which fall away from
site. The developed areas are drained formerly by surface water infrastructure in place
meaning the potential for run-off onto the site would be minimum also.
5.3.2

The volume and rate of overland flow from land can be exacerbated if development
increases the percentage of impermeable area. Any pluvial flows generated by the
site will need to be catered for within the proposals through appropriate spatial
management and inclusion of surface water management infrastructure. Any
overland flows generated by the site must be carefully controlled, with safe avenues
directing flow away from the proposed or existing adjacent buildings being advised.

5.4

Artificial Sources of Flood Risk

5.4.1

TAN15 suggests that for development to be ‘justified’ then all sources of flood risk must
be considered both to the development area and arising from the proposals.

Reservoirs
Reservoirs are bodies of water holding over 25,000cu.m of water and based on the
National Resources Wales reservoir flood mapping, the proposed development area
would not be influenced by any flooding associated with the nearest reservoir
breach/overtopping event.

Canals

RA
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5.4.2

There are no canals within the immediate vicinity of the site and therefore the risk to
the proposals from canal associated flooding is low.

5.4.4

Irrespective, it is advised that external levels fall away from the proposed property
(where feasible) to minimise the flood risk from a variety of sources. By keeping the
finished floor levels elevated relative to the externals, this should help create an
overland flood flow route in the event of a breach or any other source of flooding that
could lead to overland flows including reservoir or canal flooding.

5.5

D

5.4.3

Groundwater Flood Risk

5.5.1

Groundwater flooding is caused by unusually high groundwater levels, it occurs as
excess water emerges at the ground surface (or within manmade underground
structures). Groundwater flooding tends to be more persistent typically lasting for weeks
or months and it can result in significant damage to property.

5.5.2

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 times of intense rainfall.
Seepage and percolation 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.
Groundwater recovery/rebound occurs where the water table has been artificially
depressed by abstraction. When the abstraction stops, the water table makes a
recovery to its original level. There is the potential for groundwater flooding in low
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lying areas where groundwater levels have been depressed below their pre‐
pumping conditions, where these were at or close to ground level.
No groundwater flood risk has been identified during consultation with the various
interested parties or in review of the SFCA. Any mitigation proposed to safeguard the
development against more primary flood risk sources would also be suitable to mitigate
for other potential residual sources such as groundwater flooding.

5.6

Sewer Flood Risk

5.6.1

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 often occurs in areas prone to overland flow and can result when the sewer is
overwhelmed by heavy rainfall and will continue until the water drains away. It can
also occur when the sewers become blocked or is of inadequate capacity, this could
lead to there being a high risk of internal property flooding with contaminated water.

5.6.2

Welsh Water (WW) sewer records have identified a public combined sewer located
onsite (see sewer records in Appendix C). Consultation with WW did not identify any
existing sewer flood risk issues directly to the site or within the neighbouring areas
associated with the public sewer network (refer to Appendix C).

5.6.3

Early discussion with WW is advised for any proposed works to the public sewer network.
There is also a requirement to provide maintenance offsets from public sewers and
where appropriate offsets cannot be achieved then diversion may be required,
subject to the relevant consent.

5.7

Historical and Anecdotal Flooding Information

5.7.1

Review of GC Preliminary Flood Consequence Assessment did not identify any historical
flooding to the site area, this was supported by the findings in the Strategic Flood Risk
Assessment (some general mapping extracts have been included in Appendix H).
Furthermore, consultations with NRW and WW have also failed to highlight any
recorded historical flooding relevant to this FCA.
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5.5.2

5.8

Mitigation Measures and Residual Risks

5.8.1

The development area is shown to be located within Flood Zone A on the DAM and is
at low risk of flooding from the key sources reviewed. Mitigation measures have
however been considered below to safeguard the proposals against residual flood risks
associated with climate change over the lifetime. These measures either reduce the
vulnerability of the development or improve the resilience of the proposals in the
potential extreme scenarios.

Mitigation Measures
5.8.2

For ‘highly vulnerable’ development located within Flood Zone A, it is typical to set the
Finished Floor Levels (FFL) of residential dwellings to a minimum of 150mm above the
existing ground levels. Furthermore, by ensuring the FFLs are raised sufficiently above
the proposed external levels (following any re-grade) should provide additional
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mitigation against the risk of overland flows associated with flooding from a variety of
sources, including groundwater and surface water.
Any overland flows generated by the development must be carefully controlled and
safe avenues directing overland flows way from any proposed properties is advised.
Any natural conveyance routes should be maintained through the site, where
practical. Where this is not practical then provision will need to be made to intercept
and convey flows safely through the proposals to outfall as they would naturally.

5.8.4

Welsh Water (WW) sewer records have identified a public combined sewer to be
located onsite (see sewer records in Appendix C). Early discussion with WW is advised
for any proposed works to the public sewer network. There is also a requirement to
provide maintenance offsets from public sewers and where appropriate offsets cannot
be achieved then diversion may be required, subject to the relevant consent.

5.8.5

All new developments of at least 2 properties or over 100m² in Wales will be required to
have Sustainable Drainage Systems (SuDS) to manage surface water run-off generated
by the proposals. These SuDS must be designed and constructed in accordance with
the Welsh Government standards for sustainable drainage. The SAB have statutory
responsibility for approving and where appropriate adopting the proposed drainage
systems on new developments.

5.8.6

To minimise the flood risk to the neighbouring properties and conform to the guidance
set out in TAN15, it is proposed that surface water run‐off be managed effectively and
sustainably in accordance with best practice and standard guidance. It is
recommended that the peak rates of surface water run-off generated by the
proposals be restricted to the equivalent of the pre-development greenfield situation.

5.8.7

The proposed onsite surface water drainage system will need to be sized to contain
the 1 in 30yr return period event below ground with exceedance from storm events up
to and including the 1 in 100yr return period storm event with a 40% allowance for
climate change being contained onsite.

D
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5.8.3

As with any drainage system blockages within either the foul or surface water system
have the potential to cause flooding or disruption. It is important that should any
drainage systems not be offered for adoption to either the Water Company or the
Local Authority then an appropriate maintenance regime should be scheduled with a
suitably qualified management company for these private drainage systems.

Residual Risks
5.8.10 If an extreme rainfall event exceeds the design criteria for the drainage system it is likely
that there will be some overland flows that are unable to enter the system, it is
important that these potential overland flows are catered for within the proposed
planning layout if the capacity of the drainage system is exceeded.
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SURFACE WATER MANAGEMENT

6.0.1

In accordance with national and local drainage hierarchies, the principal focus of this
assessment is on the effective management of surface water run-off generated by the
new development. Surface water run-off management options have been assessed in
accordance with the sustainable drainage hierarchy. The Welsh Government:
‘Statutory standards for sustainable drainage systems’ (2018) are aimed at ensuring
that the most effective drainage scheme is delivered for protecting and enhancing
both the natural and built environment, these are discussed further below.

6.1

Standard 1 – Surface Water Run-Off Destination

6.1.1

Standard S1 comprises of five levels, which are discussed in detail in this assessment
subsequently. The Fixed Standards S2 to S6 do not have exception criteria and
prioritised levels. They specify all the criteria that need to be met to show compliance
to the Standards. The five levels for S1 are:
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.
Priority Level 1: Surface water runoff is collected for use.
Surface water re-use is applicable for residential properties. An external water butt will
be provided for each dwelling to collect rainwater from roof tops, to promote domestic
external water re-use. Internal rainwater harvesting systems are not proposed. In line
with section G1.4 of the ‘Statutory standards for sustainable drainage systems’, internal
rainwater harvesting is not proposed for this site as:
There is no foreseeable demand for non-potable water on the site throughout its
design life.
There is no foreseeable need to harvest water at the site and Welsh Water have
not identified potential stresses on mains water supplies in this area.
The use of internal rainwater harvesting is not a cost-effective part of the solution
for managing surface water runoff on the site, taking account of the potential
water supply benefits of such a system.
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6.0

6.1.3

6.1.4

Priority Level 2: Surface water runoff is infiltrated to ground.
Any proposed impermeable areas that can drain to soakaway or an alternative
method of infiltration would significantly improve the sustainability of any surface water
systems. The published online datasets have been reviewed to consider how
favourable the underlying strata is to support a potential infiltration-based solution.
The British Geology Survey (BGS) mapping data indicates that ground conditions
comprise of Mudstone and Siltstone. The Cranfield Soil and Agrifood Institute Soilscapes
soil type viewer identifies the soils to be slowly permeable, wet, very acid upland soils
with a peaty surface. Furthermore, based on the FEH catchment data, the soil factor
for the area has been identified to be 0.47, which suggests the soils are not permeable
(based on a scale of 0.1 to 0.5, with 0.5 being impermeable). These conditions would
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therefore not support an infiltration-based surface water management regime at the
site due to the underlying cohesive strata.

6.1.7

6.1.8

6.1.9
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6.1.6

Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway
drain, or another drainage system.
Review of Welsh Water’s sewer records show there are no public surface water sewers
or highway drains in proximity for the site to discharge into. From review of the
topographic survey, it is understood that the previous building located onsite (now
demolished) may have had an existing connection into the public sewer network
located within Coetmor New Road, to the north-west of the site. The proposals are
therefore to mimic the previous drainage regime and discharge into the public
combined sewer located within Coetmor New Road. A pre-development enquiry with
WW has been submitted to confirm this approach, however a response is outstanding.
Priority Level 5: Surface water runoff is discharged to a combined sewer.
As previously discussed, it is understood that the previous building onsite may have had
an existing connection into the public combined sewer located to the north-west of
the site. It is highly recommended that further onsite drainage investigations into these
existing systems is undertaken at an early stage to identify if they still have a positive
connection into the public sewer network.
Once this has been undertaken, the proposals will be to mimic the previous drainage
regime and discharge surface water run-off from the development into the public
combined sewer located within Coetmor New Road utilising the existing connection.
Should this identify that the former connection is no longer fit for purpose, the proposals
will be to create a new connection into the public combined sewer, as shown in Figure
6.

D

6.1.5

Priority Level 3: Surface water runoff is discharged to a surface water body.
As infiltration is unable to offer a surface water management solution for the proposals,
it is proposed that the site discharges into a nearby watercourse. Review of the
mapping however shows there are no suitable watercourses located near the site, for
a new surface water connection.

Detailed design will be required to confirm the feasibility of the strategy and whether a
site wide gravity system is achievable. The specific drainage infrastructure to be
implemented will be confirmed during the detailed design stage following discussion
with all relevant parties.

6.1.10 Consents for works to the public sewer network will be required from Welsh Water and
early discussion will be needed to identify any additional capacity constraints. Any
offsite works being discussed with the relevant parties (Highways Authority) during the
detailed design. A pre-development enquiry with WW has been submitted to confirm
approval of the proposed discharge rates but a response is outstanding.
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Figure 6: Proposed Drainage Strategy Plan Extract (Betts Hydro, 2021)

D

This drawing is not a drainage 'design' it is a preliminary drainage strategy. The location and sizes of
proposed assets are not to scale or in fixed locations.

6.1.11 In accordance with the SuDS Standards for Wales (2018) all sites should endeavour to
achieve as close to pre-development greenfield rates as is viable. Based on the nature
and the size of the development, the pre-development greenfield rate (QBar) is
calculated to be less than 5.0l/s (see calculations in Appendix I).
6.1.12 As a standard flow control device mechanism will be utilised to restrict the discharge
rate and the lowest typical discharge rate applied by the orifice plate diameter would
be 5l/s. The proposed discharge rate into the public combined sewer is therefore 5.0l/s,
this also assists to reducing the likelihood of maintenance liabilities associated with
lower restrictions (see calculations included within Appendix I).
6.1.13 Restricting the rate of discharge will generate a requirement to provide onsite
stormwater storage for the extreme rainfall events. The stormwater storage figures for
the site have been included within Appendix I. The surface water scheme for the
development will be designed to cater for the surface water run-off generated in storm
events up to and including the 1 in 100yr return period with allowance for climate
change.

HYD627_BRIG Y NANT_FCA&DMS

~ 25 ~

Brig Y Nant, Bethesda
Flood Consequence Assessment and Drainage Management Strategy

Standard 2 – Surface Water Run-Off Hydraulic Control

6.2.1

This Standard applies to discharges to surface water bodies, surface water sewers or
combined sewerage systems. As the proposals are to discharge surface water run-off
from the site into the public combined sewer within Coetmor New Road to the northeast of site. Appropriate detailed design will ensure no increased flood risk will result
from the proposals when climate changes are considered in the future.

6.2.2

The specific drainage infrastructure to be implemented will be confirmed during the
detailed design stage following discussion with all relevant parties. The proposed onsite
attenuation will be sized to contain up to and including the 1 in 100yr return period
storm event with a 40% allowance for climate change. The site will outfall into the public
combined sewer at a restricted greenfield rate controlled by a flow control device.
Furthermore, all permeable surfaces will comply to standards set out in the SuDS
Manual as discussed further in Section 4.6.

6.3

Standard 3 – Water Quality

6.3.1

The proposed drainage regime will look to address the design requirement associated
with Water Quality in multiple ways. The key being the incorporation of multiple stages
of water treatment prior to discharge from the site. Where feasible permeable surfaces
will be considered to provide water quality improvements from filtration.

6.3.2

The proposed attenuation will be designed in accordance with the guidance and
practice in the SuDS Manual, to ensure it provides an additional source of water quality
treatment prior to flows leaving the site. Planting will also be considered where
appropriate to provide additional benefits for any run-off entering these SuDS features.

6.4

Standard 4 – Amenity

6.4.1

The developer will consider the use of external rainwater butts in the rear garden of the
property to encourage the resident to get involved with water and resource control at
a domestic level. Rainwater butts would not be suitable to cater for all the run-off
generated by the development which is why the site will also look to include the use of
lined permeable paving where feasible.
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6.2

6.5

Standard 5 – Biodiversity

6.5.1

The proposed drainage regime will look to address the design requirements associated
with biodiversity by ensuring green open space onsite. Furthermore, the proposed lined
permeable surfacing will be designed to promote the maximum benefits in terms of
biodiversity. Any planting proposed will be native to the area and provide benefits to
natural and local ecosystems, the specific design and criteria will be confirmed during
detailed design, in conjunction with an appropriate ecologist.
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6.6

Standard 6 - Design of Drainage for Construction, Operation and
Maintenance

6.6.1

From January 2019, all new developments of at least 2 properties or over 100m² in Wales
will be required to have Sustainable Drainage Systems (SuDS) to manage surface water
run-off generated by the proposals. These SuDS must be designed and constructed in
accordance with the Welsh Government SuDS standards for Wales guidance and
Schedule 3 of the Flood and Water Management Act 2010 (FWMA), which establishes
GC as a SuDS Approval Board (SAB).

6.6.2

The SAB have statutory responsibility for approving and where appropriate adopting
the proposed drainage systems on new developments. The SAB application is
undertaken separately to the planning permissions and developers are required to
obtain both planning approval and SAB approval prior to commencement of any
proposed construction works.

6.6.5

6.6.6
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6.6.4

An extract from the SuDS Manual has been included within Appendix K identifying the
design guidance for the different types of permeable surfacing that has been
identified as one of the primary options for handling surface water runoff from site.
Maintenance
Regular inspection and maintenance are important for the effective operation of SuDS.
The property owner should be inspecting any assets regularly, preferably during and
after heavy rainfall to check effective operation.
Maintenance activities can be broadly defined as: 1) regular, 2) occasional and 3)
remedial maintenance. It is proposed that maintenance regime for permeable paving
follows table 20.15 in the CIRIA 753 SuDS Manual guidance (Appendix K). Maintenance
of shared permeable surfaces (permeable paved access roads and parking areas)
however can be arranged through appointment of a site management company.

D

6.6.3

Permeable Surfaces
Permeable surfaces will be utilised onsite where feasible in accordance with Section
G1.15 of SuDS standards for Wales. The presence of the permeable surfaces will allow
the first 5mm of rainfall to be dealt with at source as identified in the SuDS Manual
(Appendix K for full details).

6.7

Climate Change

6.7.1

There are significant indications that the UK climate is changing; the nature of this
change will vary based on regional and catchment differences, consensus is that
effects will become more pronounced over the coming decades. With reference to
TAN15 the most likely effects to be experienced within Wales are:
Increases in sea levels.
Greater inflow into estuaries and the sea
Significant changes in rainfall patterns seasonally
Increased evapotranspiration

6.7.2

Making ‘provisions’ for these anticipated future changes to flood risk is an important
action, ensuring future ‘sustainable development’ within Wales as identified within
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TAN15; Section 2.1. Current expert opinion indicates the likelihood of more frequent
short duration and high intensity rainfall events and the addition of more frequent
periods of long duration rainfall meaning future flooding events will have a greater
impact on the environment and society.
Furthermore, in accordance with SuDS Standards for Wales; Section G2.5 the proposed
SuDS methods will be used to support development resilience to climate change by
reducing the risk of localised surface water flooding, mitigating pollution that may arise
from surface water runoff and helping to safeguard water supplies. The development
proposals also take account of likely future pressures on flood risk, the environment and
water resources such as climate change and urban creep.

6.7.4

Any increase in the level of flood risk to the potential development from Climate
Change is likely to be related to the increase in rainfall intensity and duration and its
impact upon the surface water drainage system. Climate Change will therefore be
accounted for within the design with an increase in peak rainfall intensity of 40%.

6.8

Foul Water Management

6.8.1

At present there are no foul water flows generated by site, but it is understood that
there was a previous connection into the public combined sewer located to the northwest of site before the previous building onsite was demolished. WW sewer records
have however identified a public combined sewer to be located onsite (see sewer
records in Appendix C).

6.8.2

Early discussion with WW is advised for any proposed works to the public sewer network.
It is understood based on the scale and nature of the development a diversion will be
required, as shown in Figure 6 previously, subject to the relevant consent.

6.8.3

The proposals are therefore to discharge foul water flows, from site into the onsite
diverted public combined sewer, subject to agreement with WW. A pre-development
enquiry with WW has been submitted but a response is outstanding (see
correspondence in Appendix C).

6.8.5
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6.7.3

Based on the proposals for the construction of one residential unit the approximate
peak foul water flows generated by the development will be calculated based on
4000 litres per dwelling per 24 hours; the guidance contained within Sewers for
Adoption (SfA).
Detailed design will be required to confirm feasibility of the strategy based on the
topographic levels following further detailed investigations. Consents and relevant
agreements will be required from WW prior to commencement of works. Early
consultation with WW is recommended to identify any additional constraints and their
preferred point(s) of connection. Any offsite asset routing works will also need to be
considered in terms of consents with the relevant landowners (Highways Authority).
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7.0

SUMMARY AND CONCLUSIONS

7.1

This assessment has been prepared to support a planning application for the
construction of residential development on land located off Coetmor New Road in
Bethesda. The total site covers 0.45ha and the proposals are highly vulnerable in nature
based on the guidance in TAN15.

7.4

7.5

National Resources Wales’ datasets show the site to be at very low risk from fluvial and
tidal flood risk sources. The primary source of flood risk to the site is therefore considered
to be from surface water flooding. The potential flood risks from surface water will be
managed and reduced, post-development, through appropriate levels design and
incorporation of a sustainable drainage management system. Due to the relatively low
flood risks identified as part of this assessment, the principle focus of this assessment is
on the sustainable management of surface water run-off to ensure that no increased
flood risk results from the proposals.
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7.3

Flood Risk
Consultation with the National Resources Wales, Gwynedd Council and Welsh Water
have been carried out and have not identified any historical flooding to the site. This
assessment has reviewed all sources of flood risk both to the development, including
fluvial, tidal, pluvial, groundwater, sewers, and flooding from artificial sources.

Drainage Strategy
In order for the development proposals to be justified in line with the guidance set out
in SuDS Standards for Wales, new development must not increase flood risk elsewhere
and where possible offer improvement on the pre-development situation. The
sustainable drainage hierarchy has been considered in accordance with the Welsh
SuDS Standards, which look to deal with surface water run-off as close to source as is
practical.
Based on the online datasets and the FEH catchment characteristics, the ground
conditions would not support an infiltration-based surface water management regime
at the site due to the underlying cohesive strata. As Infiltration is unable to offer a
surface water management solution for the proposals, it is proposed that surface water
run-off generated by the site discharges into the public combined sewer located within
Coetmor New Road. Detailed design will be required to confirm the feasibility of the
strategy and consents for works to the public sewer network will be required from Welsh
Water.

D

7.2

7.6

Consents for works to the public sewer network will be required from Welsh Water and
early discussion will be needed to identify any additional capacity constraints. Any
offsite works being discussed with the relevant parties (Highways Authority) during the
detailed design. A pre-development enquiry with Welsh Water has been submitted to
confirm approval of the proposed discharge rates but a response is outstanding.

7.7

In accordance with the SuDS Manual (CIRIA 753) and SuDS Standards for Wales (2018)
all sites should endeavour to achieve as close to pre-development greenfield rates as
is viable. Based on the development area, the pre-development greenfield rate (QBar)
is calculated to be less than 5.0l/s. As the rate of discharge is likely to be restricted by
way of a standard flow control device, the maximum restriction that can be applied
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based on the standard orifice diameters would be 5l/s, this also reduces the likelihood
of maintenance liabilities with lower restrictions. Initial discussion with WW has been
carried out to agree in principle this approach, receipt of their agreement is currently
outstanding.
Restricting the rate of discharge will generate a requirement to provide onsite
stormwater storage for the extreme rainfall events. Given the scale and nature of the
development this will be provided via underground storage. The surface water scheme
for the development will be designed to cater for the surface water run-off generated
in the events up to and including the 1 in 100yr return period event with allowance for
climate change. This report is to support the proposed planning application. Full
approval for the proposed drainage strategy will need to be sought from the SuDS
Approval Body (Gwynedd Council) separately by the developer in due course.

7.9

This Drainage Management Strategy is commensurate with the site and in summary,
the development can be considered appropriate in accordance with Welsh
Governments Statutory Standards for Sustainable Drainage Systems, providing the
mitigation measures proposed within are included within the development proposals.
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7.8
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RECOMMENDATIONS

8.1

For ‘highly vulnerable’ development located within Flood Zone A, it is typical to set the
Finished Floor Levels (FFL) of residential dwellings to a minimum of 150mm above the
existing ground levels. Furthermore, by ensuring the FFLs are raised sufficiently above
the proposed external levels (following any re-grade) should provide additional
mitigation against the risk of overland flows associated with flooding from a variety of
sources, including groundwater and surface water.

8.2

Any overland flows generated by the development must be carefully controlled and
safe avenues directing overland flows way from any proposed properties is advised.
Any natural conveyance routes should be maintained through the site, where
practical. Where this is not practical then provision will need to be made to intercept
and convey flows safely through the proposals to outfall as they would naturally.

8.3

Welsh Water (WW) sewer records have identified a public combined sewer to be
located onsite (see sewer records in Appendix C). Early discussion with WW is advised
for any proposed works to the public sewer network. There is also a requirement to
provide maintenance offsets from public sewers and where appropriate offsets cannot
be achieved then diversion may be required, subject to the relevant consent.

8.4

All new developments of at least 2 properties or over 100m² in Wales will be required to
have Sustainable Drainage Systems (SuDS) to manage surface water run-off generated
by the proposals. These SuDS must be designed and constructed in accordance with
the Welsh Government standards for sustainable drainage. The SAB have statutory
responsibility for approving and where appropriate adopting the proposed drainage
systems on new developments.

8.5

To minimise the flood risk to the neighbouring properties and conform to the guidance
set out in TAN15, it is proposed that surface water run‐off be managed effectively and
sustainably in accordance with best practice and standard guidance. It is
recommended that the peak rates of surface water run-off generated by the
proposals be restricted to the equivalent of the pre-development greenfield situation.

8.7
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8.0

The proposed onsite surface water drainage system will need to be sized to contain
the 1 in 30yr return period event below ground with exceedance from storm events up
to and including the 1 in 100yr return period storm event with a 40% allowance for
climate change being contained onsite.
As with any drainage system blockages within either the foul or surface water system
have the potential to cause flooding or disruption. It is important that should any
drainage systems not be offered for adoption to either the Water Company or the
Local Authority then an appropriate maintenance regime should be scheduled with a
suitably qualified management company for these private drainage systems.
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RA
FT

APPENDIX A:

D

This page has been left intentionally blank

HYD627_BRIG Y NANT_FCA&DMS

RA
FT

D

RA
FT

D

RA
FT

D

Sustainable Drainage Systems Standards for Wales
Early design thinking to deliver multifunctional spaces and effective
drainage for phased development
Drainage systems should be considered at the earliest stages of site design to
influence the layout of the roads, buildings and public open spaces. Planning of a
new site layout should be informed by the topography and the requirements of
surface water management systems to both effectively drain and treat the runoff.
Any existing watercourses, ditches, and other drainage features both within and
adjoining the site should help inform proposals. By doing so, biodiversity, amenity
and cost effectiveness can be maximised through using areas of land for a range
of multifunctional purposes in addition to surface water management e.g.
landscaping, car parking, recreational areas, rainwater harvesting etc. Early
conceptual design will require that infiltration tests are also undertaken early to
inform the conceptual design of the drainage system.
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Where a development is phased, the design of the SuDS scheme should
consider the effects of each stage as well the whole development on the
performance of the surface water drainage system.
Development design should take account of existing flood risk policies in the
Local Flood Risk Management Strategy, any flood consequence assessments,
surface water management plans, the catchment flood management plan and the
river basin management plan (see Section 4, Regulatory Framework). It should
also take account of any relevant local planning documents.
How the National Standards work



D

To assist in understanding the basis for the required Standards to be complied
with, there is an introductory Principles section. There are two types of
Standards. Standard S1 is a Hierarchy Standard while S2 to S6 are Fixed
Standards.
Principles for SuDS drainage design explain the objectives for applying the
Standards;



The Hierarchy Standard gives criteria for prioritising the choice of runoff
destination (Standard S1);



Fixed Standards (Standards S2 to 6) give:
o Design Standards which state the minimum design criteria that all SuDS
should satisfy; and
o Standards which state how SuDS should be built, maintained and
operated.
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The SuDS Standards are aimed at ensuring that the most effective drainage
scheme is delivered for protecting and enhancing both the natural and built
environment.
Standard S1 comprises 5 Levels with the most preferred level represented by
Level 1, and movement from Level 1 to lower levels determined by
demonstration that the exception criteria apply. Level 1 should be met to the
maximum extent possible, with lower levels used where required and where
appropriate justification can be provided. Different levels may be suitable for
different parts of a site, and more than one level may be required to effectively
drain the site to meet the requirements of the Standards.
Fixed Standards S2 to S6 do not have exception criteria and prioritised levels.
They specify all the criteria that need to be met in order to show compliance to
the Standards.

RA
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Links with the planning system
Developers should demonstrate compliance with these standards in submitting
planning applications. For major developments, where a drainage strategy
document may be required as part of a local validation requirement, this should
demonstrate how these standards have been met in the site design.
It should be noted that a number of planning authorities in Wales have adopted
guidance on sustainable drainage which should be taken into account in any
development proposal.
Glossary

D

Note that Section 5 contains a glossary which aims to explain and clarify any
unfamiliar terms or specialist words used in this document.
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3. Standards
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. 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
must be limited where possible.

Surface water runoff destination

RA
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S1

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;

D

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

Note that Priority Levels 1 is the preferred (highest priority) and that 4 and 5
should only be used in exceptional circumstances.

Guidance on Standard S1 – Surface water runoff
destination
G1.1 As much of the runoff as possible (subject to technical or cost constraints)
should be discharged to each destination before a lower priority destination
(level) is considered.
G1.2 Depending on the site characteristics, drainage from different parts of the
site could have different drainage destinations.
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G1.38 Provision should be made for separation and removal of sediments and
oils before connection to a combined sewer.
G1.39 The possibility of the developer funding disconnection of surface water
entering the combined sewer at locations either upstream or downstream of the
site connection should be investigated with the sewerage undertaker and the
local authority to mitigate the impact of the runoff into the sewer from the
development.

Standard S2 – Surface water runoff hydraulic control

RA
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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.

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.

D

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
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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
Treatment for surface water runoff should be provided to prevent negative
impacts on the receiving water quality and/or protect downstream drainage
systems, including sewers.

Guidance on Standard S3 - Water Quality
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G3.1 Runoff from roads, commercial and other urban environments can, in
particular, contain grit, sediments, oils and poly-aromatic hydrocarbons (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.
G3.2 This Section provides guidance on Standard S3, which aims to ensure
SuDS effectively manage sediment and other pollutants, ensuring discharges
from the systems are of an acceptable quality and will not cause a pollution risk.

D

G3.3 The effective management of surface water runoff is essential, even if the
receiving water body is already polluted. Consideration should be given to
supporting current or future quality objectives for the water body over the lifetime
of the development.
G3.4 The effectiveness of components in improving water quality is strongly
linked to the reduction in the volume of runoff. Well-designed SuDS, designing
for water quality management, should maximise volume reduction when
designing conveyance and attenuation measures, preferably using vegetated,
surface-based systems.
G3.5 This guidance does not supersede the requirements of the Water
Framework and Groundwater Directives, but provides options for compliance in
line with Natural Resources Wales advice.
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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.

S4 - Amenity
The design of the surface water management system should maximise amenity
benefits.
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Guidance on Standard S4 - Amenity
G4.1 The aim of standard S4 is to ensure that, wherever possible, and having
regard to the need to prioritise infiltration drainage and rainwater harvesting
(Standard S.1), the SuDS scheme makes the best contribution to development
design by maximising benefits for amenity as well as for biodiversity, water
quantity and quality.
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G4.2 It is likely that multiple components will be required, linked in series across
the site, to achieve a SuDS scheme that integrates well with the environment of a
new development. Keeping water at or close to the ground surface will help to
promote amenity benefits. Managing runoff at source will promote the use of
smaller, distributed features, rather than large retention or detention features
which are often inappropriate.
G4.3 A key aim for sustainable drainage is to provide an improved local
environment which integrates the surface water drainage function with open
space, providing amenity and recreation opportunities where possible. Examples
of successful schemes in the UK and abroad are available24. This Section (and
Section 5 Biodiversity standard) provides guidance on how to ensure that SuDS
can work for people and nature. This section shows how SuDS can add amenity
value by contributing towards:




24

making sites pleasant places to live or work;
reducing hazards from climate change;
creation of amenity space - contributing to green space accessibility
standards; and
promoting the well-being of site users.

www.susdrain.org
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Standard S5 - Biodiversity
Standard S5 addresses the design of SuDS to ensure, 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.

S5 - Biodiversity
The design of the surface water management system should maximise
biodiversity benefits.
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Guidance on Standard S5 - Biodiversity

G5.1 The aim of standard S5 is to ensure that, wherever possible, and having
regard to the need to prioritise infiltration drainage and rainwater harvesting, the
SuDS scheme makes the best use of a site to maximise benefits for biodiversity,
as well as for amenity, water quantity and quality. Biodiversity benefits will
usually be best achieved by drainage systems which are on the surface and
visible with vegetated components, forming part of the local green infrastructure
and local ecosystem structure. It is important to ensure that the SuDS design
does not damage existing sensitive habitats. Amenity is addressed by Standard
S4.

D

G5.2 The provision of biodiversity enhancement in developments is a
requirement of Planning Policy Wales and Technical Advice Note (TAN) 528.
G5.3 A key aim for sustainable drainage is to provide an improved local
environment which integrates the surface water drainage function with open
space providing habitat opportunities where possible. This Standard and
Standard 4 (Amenity) provide guidance on how to ensure that SuDS can work for
people and nature. SuDS can add biodiversity value by:





Supporting and promoting natural local habitat and species,
Contributing to the delivery of local biodiversity objectives,
Contributing to habitat connectivity, delivering wider biodiversity benefits,
Creating diverse, self-sustaining, resilient local ecosystems.

28

TAN 5 Nature Conservation and Development
http://gov.wales/topics/planning/policy/tans/tan5/?lang=en
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Standard S6 – Design of drainage for Construction,
Operation and Maintenance and Structural Integrity
Standard S6 deals with designing robust surface water drainage systems so 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.

S6 – Design of drainage for Construction, Operation and
Maintenance

RA
FT

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).
2) All elements of the surface water drainage system should be designed to
ensure 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).

D

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.

Guidance on Standard S6 – Design of drainage for
Construction, Operation and Maintenance
Construction
G6. 1 The design should take full account of the method of construction,
including any specific programming requirements, to minimise the potential for
poor construction of any drainage component. For phased developments, the
design should indicate how SuDS features will be managed, protected and
commissioned, especially where their use may change through the construction
programme. The SuDS Manual includes detailed guidance on planning a SuDS
scheme.
G6.2 The Construction (Design and Management) Regulations 2015 include
requirements for designers to take account of the health and safety risks
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Sent:
To:
Subject:
Attachments:

Megan Berry
08 June 2021 14:28
'datadistribution@cyfoethnaturiolcymru.gov.uk'
Product 5,6, & 7
LOCATION PLAN.pdf

To whom it may concern,

Bangor Rd, Bethesda, Bangor LL57 3LU
Please could you confirm whether you have any information that you feel would be valuable to a
Flood Risk Assessment and Drainage Management Strategy for the above site (location plan
attached), including details of historical flooding and any predicted flood water levels; this would
be greatly appreciated. If there are any specific requirements that you require in a scope of works
for this site please can you advise at this stage so that it can be fully incorporated into the proposals
at an early stage.
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Kind Regards
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Please do not hesitate to contact me on the details below to discuss further should you require
additional information or clarification.

Megan Berry BSc(Hons) MCIWEM
Flood Risk Analyst

BETTS HYDRO

Consulting Engineers

Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
Chester +44 (0)1244 289041
meganberry@betts-associates.co.uk
www.betts-associates.co.uk
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SUDS | STRUCTURAL SURVEYS | PARTY WALL DUTIES | INFILTRATION | GEOTECHNICAL
Please consider the environment before printing this email.
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received this transmission in error, please notify us as soon as possible. All emails transmitted by Betts Associates, Betts Geo or Betts Hydro are virus
checked. This does not guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically transmitted
files. Electronic data does not constitute contract documentation. Use of the content of our files is at your own risk. You remain responsible for anything
produced using all or part of the data supplied.
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Sent:
To:
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Megan Berry
08 June 2021 14:29
'Sewerage.Services@dwrcymru.com'
Sewer Flood Risk
LOCATION PLAN.pdf

To whom it may concern,

Bangor Rd, Bethesda, Bangor LL57 3LU
Please could you confirm whether you have any information that you feel would be valuable to a
Flood Risk Assessment and Drainage Management Strategy for the above site (location plan
attached), including details of historical flooding and any predicted flood water levels; this would
be greatly appreciated. If there are any specific requirements that you require in a scope of works
for this site please can you advise at this stage so that it can be fully incorporated into the proposals
at an early stage.
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Kind Regards
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Please do not hesitate to contact me on the details below to discuss further should you require
additional information or clarification.

Megan Berry BSc(Hons) MCIWEM
Flood Risk Analyst

BETTS HYDRO

Consulting Engineers

Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
Chester +44 (0)1244 289041
meganberry@betts-associates.co.uk
www.betts-associates.co.uk
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or other privilege. If you are not the intended addressee, you must not disclose, copy or take any action in reliance of this transmission. If you have
received this transmission in error, please notify us as soon as possible. All emails transmitted by Betts Associates, Betts Geo or Betts Hydro are virus
checked. This does not guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically transmitted
files. Electronic data does not constitute contract documentation. Use of the content of our files is at your own risk. You remain responsible for anything
produced using all or part of the data supplied.
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From:
Sent:
To:
Subject:
Attachments:

Megan Berry
08 June 2021 14:27
'cwynion@gwynedd.llyw.cymru'
Flood Risk Information
LOCATION PLAN.pdf

To whom it may concern,

Bangor Rd, Bethesda, Bangor LL57 3LU
Please could you confirm whether you have any information that you feel would be valuable to a
Flood Risk Assessment and Drainage Management Strategy for the above site (location plan
attached), including details of historical flooding and any predicted flood water levels; this would
be greatly appreciated. If there are any specific requirements that you require in a scope of works
for this site please can you advise at this stage so that it can be fully incorporated into the proposals
at an early stage.

Kind Regards
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Megan Berry BSc(Hons) MCIWEM
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Please do not hesitate to contact me on the details below to discuss further should you require
additional information or clarification.

Flood Risk Analyst

BETTS HYDRO

Consulting Engineers

Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
Chester +44 (0)1244 289041
meganberry@betts-associates.co.uk
www.betts-associates.co.uk
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Bangor Rd, Bethesda, Bangor LL57 3LU

262006
367039
LL57 3NW
N53:10:57 (53.18249974016979)
W4:03:59 (-4.066462375078396)
53.18249974016979,-
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OS X (Eastings)
OS Y (Northings)
Nearest Post Code
Lat (WGS84)
Long (WGS84)
Lat,Long
4.066462375078396
Nat Grid

SH620670 / SH6200667039
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Understand findings, Defining the development area, Refining the vision, Testing concepts & ideas, Site design
framework, Planning application, Guidance for local planning authorities

1

D

Current Proposal following Site and Context Analysis:

Total of 18 units: Twelve 4P2B Affordable (yellow); Four 5P3B Affordable (pink). Two 7P4B Affordable

(orange).
2

Properties orientated to provide outlooks from the site towards the south and west towards the
Snowdonia mountain range.

3

Massing & scale of development is important. Mindful of key surrounding areas & proximity of
neighbouring residences directly opposite boundaries. Distance of 21 meters between existing and
proposed dwelling's on the North West boundary.

4

Placemaking: Varied street scene & distinct spaces to form neighbourhood groupings. Orientate new
homes to capitalize on solar gains. Mindful to create positive varied frontage to provide interest.

SITE & CONTEXT ANALYSIS - Brig-y-Nant
for Grŵp Cynefin

Brig Y Nant, Bethesda
Flood Consequence Assessment and Drainage Management Strategy
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Gwynedd Local Flood Risk Management Strategy

Version 2.1

Internal Drainage Districts

RA

Gwynedd Council

Gwynedd Council as the Lead Local Flood Authority
Under the Flood and Water Management Act 2010, Gwynedd Council became the Lead Local Flood
Authority, with the role of overseeing the management of flood risk from local sources in Gwynedd.

D

Local sources of flooding include surface water, ordinary watercourses (including lakes and ponds or
other areas of water flowing into an ordinary watercourse) and groundwater and where there is
interaction between these sources with main rivers and the sea.
Gwynedd Council has always had certain responsibilities in relation to ordinary watercourses, and in
practice most Local Authorities took the lead in dealing with surface water flooding incidents prior to
the changes contained within the Flood and Water Management Act 2010. This is, however, the first
time responsibility for managing the risks of flooding from surface runoff have been allocated to any
body in law.
The Flood and Water Management Act 2010 places a number of statutory duties on Local Authorities
in their new role as LLFA including:
•

the preparation of local flood risk management strategies;

•

a duty to act in a manner which is consistent with the National Strategy;

•

to co-operate with other authorities, including sharing data;

•

a duty to investigate all flooding within its area, insofar as a LLFA consider it necessary or
appropriate;

Gwynedd Consultancy
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Planning Authorities

Planning Authorities

The Snowdonia National Park Authority is the local planning authority for the National Park area within

RA

the administrative boundaries of Gwynedd Council. The Welsh Government, through Planning Policy
Wales, which is supported by a series of Technical Advice Notes, provides a strategic framework for
planning policies to be developed locally by the authority.
TAN 14 – Coastal Planning – March 1998

D

Technical Advice Note 14 (TAN14) sets out the Welsh Government’s advice on key issues relating to
planning for the coastal zone, including recreation and heritage and shoreline management plans.
TAN 15 – Development and Flood Risk – July 2004
Technical Advice Note 15 (TAN15) sets out the Welsh Government’s policy on development and flood
risk. It identifies that flood risk should be taken into account at all stages of the planning process. It
sets out a precautionary approach that seeks to avoid inappropriate development in areas at risk of
flooding and to direct new development away from the areas of highest risk shown on Development
Advice Maps (DAM). Where new development is, exceptionally, necessary in such areas, the policy
objective is to mitigate flood risk to an acceptable level for the lifetime of the development without
increasing flood risk elsewhere, taking into account the impacts of climate change.
Both local planning authorities seek to minimise the effect of development on flood risk and coastal
erosion within Gwynedd.

Gwynedd Consultancy

Page 20 of 82

Gwynedd Local Flood Risk Management Strategy

Version 2.1

Historic Flooding
The most recent significant flooding in Gwynedd was in June and November 2012. In June heavy rain
fell on the night of Friday the 8th and the early hours of Saturday the 9th on the hills in southern
Meirionnydd. 18 properties suffered internal flooding in Bryncrug, Pennal, Corris, Abergynolwyn and
Llanfihangel y Pennant. A dam above Pennal was damaged and an emergency, controlled release of
the impounded water was necessary to prevent worse flooding. It was considered necessary to
evacuate the inhabitants of Pennal whilst the dam was made safe. On November the 22nd over 200
properties flooded in Dwyfor and Arfon, with the worst affected areas being Llanberis, Deiniolen,
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Mynydd Llandegai, Talybont, Pwllheli and Nantlle. The local school in Nantlle had to be evacuated.

Data on past surface water flooding is sparse. What is available was used as part of our Preliminary
Flood Risk Assessment. There is now a system in place to collate all flooding incidents and this
information will provide a better indication of where the main problem areas are in the County. This
information, together with that derived from any flood investigations undertaken, will be reviewed on a
regular basis to guide future work, in particular where we need to undertake more detailed
investigations to understand flooding mechanisms and, working with the local community, determine
the best solution to their problem.

Gwynedd Consultancy

Page 25 of 82

Gwynedd Local Flood Risk Management Strategy

Version 2.1

Potential risk of flooding
Local flood risk, for which Gwynedd Council is the Lead Flood Risk Management Authority, is
principally flooding from ordinary watercourses and surface water. The Environment Agency Wales
supplies maps of areas considered to be at risk of flooding from these two sources.
•

The Flood Map for Surface Water shows areas which could flood from surface water in storms
with a 1 in 30 chance and 1 in 200 chance of occurring in any year.

•

The Flood Map shows the extent of flooding from rivers with a catchment of more than 3 km2
with a 1 in 100 and 1 in 1000 chance of occurring in any year. Most of these rivers are main
rivers for which the Environment Agency, Wales has the lead flood risk management role.

The Preliminary Flood Risk Assessment (PFRA), undertaken by Gwynedd Council in March 2011 to
satisfy obligations under the Flood Risk Regulations 2009, identified key areas in Gwynedd where the
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potential risk of surface water flooding is thought to be greatest.
The PFRA considered the Flood Map for Surface Water, with a 1 in 200 chance of occurring and a
depth greater than 300mm, to be the locally agreed surface water information. It shows where surface
water flooding is likely to be a problem. However, it is not possible to look at every potential flooding
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location immediately, nor will it be possible to reduce all flood risk. It is necessary to identify places
which will derive the most benefit.

It must be emphasised that flooding from ordinary watercourses and surface water flow will not
necessarily be confined to these areas – flooding may occur almost anywhere.

D

The PFRA identified the number of properties at risk of surface water flooding in Gwynedd as 9,100.
The count of properties at risk of future flooding from surface water was made using the method for
counting property footprints using the EA National Receptor Dataset version 1.0.
In order to prioritise areas where the consequences of flooding are greatest, the information from the
Flood Map for Surface Water was used in the PFRA to identify individual 1km squares where the
following criteria were satisfied in respect to potential flooding:
Number of people affected >200
or critical services affected >1
or non-residential properties affected >20
Under the PFRA procedure, ‘clusters’ of these squares were checked. If the population considered at
risk within a cluster was greater than 5,000, these clusters were considered to be ‘indicative flood risk
areas’ within the meaning of the Flood Risk Regulations and further provisions of the Regulations
would come into operation. However, the two clusters in Gwynedd, Bangor and Blaenau Ffestiniog,
have less than 5,000 people at risk and hence are not ‘indicative flood risk areas’.

Gwynedd Consultancy
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Figure 4.1 illustrates this data. The identification of these clusters and other individual ‘squares’,
together with the ongoing collation of information on flood incidents, provides a very useful starting
point as to where particular effort should be focused in respect of further investigations and possible
flood risk management measures.
As part of the follow up to the PFRA, the Environment Agency, Wales will produce Flood Hazard and
Flood Risk maps, on behalf of the Welsh Government, for the areas identified as at risk in the PFRA.
When these become available they will provide further information on surface water flooding that can
be used to prioritise investment in those areas that will benefit most.
However, It is not possible to look at every potential flooding location immediately, nor will it be
possible to reduce all flood risk. It is necessary to identify places which will derive the most benefit. It
must be emphasised that flooding from ordinary watercourses and surface water flow will not
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necessarily be confined to these areas – flooding may occur almost anywhere.

Fig 4.1 Places above the Flood Risk Threshold

Gwynedd Consultancy
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The Pwllheli Pilot Climate Change Adaptation Strategy is a study looking at how floods can be
managed in Gwynedd. The aim of the project is to draw a short, medium and long term flood
management plan for Pwllheli and the surrounding area, as well as looking at different options to find a
suitable flood risk reduction programme for the area which will be supported by the local residents.
During the next 100 years it is expected that we will see:
•
•
•
•

almost 1 metre rise in the sea level
an increase in the flow of the rivers
changes in the rainfall pattern
increase in the number of storms

Together, theses factors are certain to have an effect on Pwllheli and the surrounding catchment area,
and therefore this project is very important to minimise the risk of flooding and destruction in the area.

Groundwater flooding
may be local issues.

FT

Groundwater flooding is not considered to be significant source of flooding in Gwynedd, although there

Interactions between the different sources of flooding

RA

This Strategy deals with flood risk from ‘local’ sources, being surface water, ordinary watercourses and
groundwater. Flooding can arise, however, from a number of different sources in combination. For
each source there may be a different flood risk management authority. In most cases the source of
flooding can be easily identified, but where there is doubt over the source or where several sources
are involved, Gwynedd Council as Lead Local Flood Authority will take the lead and work with our

D

partners to investigate the flooding and produce a Report.

The Environment Agency Wales website provides details of the risk of flooding from main rivers and
the sea and information on coastal erosion on their Flood Map which may be found at:
www.environment-agency.gov.uk/homeandleisure/floods/riverlevels/default.aspx
http://www.environment-agency.gov.uk/homeandleisure/floods/31650.aspx
Surface water flood risk mapping is not yet available on the website.

Climate change
Climate change projections suggest that weather patterns will continue to change and that we will
experience an increase in the intensity of rainfall, the frequency of sudden storms, and a rise in sea
levels. Taken together these factors are likely to increase the frequency and consequences of flooding
and coastal erosion.
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The evidence of the increasing risks from both flooding and coastal erosion is underpinned by a series
of reports produced in the last few years including the UK Climate Projections, 2009, the Foresight:
Future Flooding Study, the Stern Review on the Economics of Climate Change and most recently, the
Pitt Review into the Summer 2007 Floods.
The key findings for Wales from the UK Climate Projections 2009 suggest that by 2050:
•

average annual temperatures are projected to increase by 2.3°C;

•

summer daily maximum temperatures are projected to increase by 3.4°C;

•

winter daily minimum temperatures are projected to increase by 2.5°C;

•

rainfall is projected to increase in winter on average by 14 per cent and decrease in summer
by 16 per cent;

•

sea levels around Wales are predicted to rise by approximately 20cm; and

•

storm intensity in summer and winter will increase, leading to more severe storms and larger
waves attacking our shores.

FT

If the rate of climate change is faster than suggested in the medium emissions scenario set out above,
then the impacts are likely to be more severe. For example, higher sea levels than those suggested
could result in even greater rates of erosion to our coast. Likewise, if the rate is slower then the

RA

impacts are expected to be less severe.

The projections are based on the best available information but there are still uncertainties. It is
important that we consider the range of possible future climates when proposing ways to manage the
risks of flooding and coastal erosion. Building in an ability to adapt approaches to address future
changes in risk should also be considered.

D

The Welsh Government is working with the Environment Agency Wales to develop updated guidance
on what we should plan for in relation to climate change when undertaking flood or coastal erosion risk
management works. Information and advice on how people can improve their resilience to flooding is
also available from the Environment Agency Wales via their Floodline service.
http://www.environment-agency.gov.uk/homeandleisure/floods/38289.asp
The Welsh Government has produced a Climate Change Risk Assessment and a Climate Change
Strategy for Wales. These documents present the risks and opportunities from climate change facing
the country and how they intend to prepare Wales for the impacts of climate change.
http://wales.gov.uk/topics/environmentcountryside/climatechange/publications/strategy/?lang=en
http://wales.gov.uk/topics/environmentcountryside/climatechange/publications/riskassess/?lang=en
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SURFACE WATER RUN-OFF CALCULATION SHEET
Development
Project No.

Bethesda, North Wales
HYD627
A
Completed by
05/07/2021 Checked by

Revision
Date

MB
KW

Areas

Run-off Rates

Total Site
Development Area1

0.450

ha

0.450

ha

Volumes
Pre-development
0.0

l/s

30yr

0.0

l/s

Existing Impermeable

ha

Existing Impermeable2

ha

100yr

0.0

l/s

40mm/hr3

0.0

l/s

Existing Pervious

0.450

ha

Existing Pervious2

0.000

ha

Proposed total impermeable

0.247

ha

Impermeable ------

Pre-development
1yr

1yr

3.5

l/s

30yr

7.1

l/s

100yr

8.7

l/s

QBar5

4.0

l/s

Pervious4 ------

55%

Catchment Characteristics
SAAR

1627

SPR

0.59

BFI

0.65

i1

25.0

mm/hr

d1

34.7

mm

i30

46.8

mm/hr

d30

71.6

mm

i100

59.9

mm/hr

d100

91.7

mm

1yr

3.5

l/s

30yr

7.1

l/s

100yr

8.7

l/s

1yr

17.1

l/s

30yr

32.1

l/s

100yr+40%CC

57.5

l/s

Total ------

mm

Impermeable ------

Pervious4 ------

Total ------

Post-development (without control)

0.0

cu.m

0.0

cu.m

100yr

0.0

cu.m

1yr

38.3

cu.m

30yr

74.6

cu.m

100yr

102.2

cu.m

1yr

38.3

cu.m

30yr

74.6

cu.m

100yr

102.2

cu.m

Post-development
Impermeable6 ------

RA
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Impermeable6 ------

1yr
30yr

1yr

8.6

cu.m

30yr

17.7

cu.m

100yr+40%CC

22.6

cu.m

Stormwater Storage Estimates
Based on Greenfield run-off QBar
Microdrainage Quick Storage Estimates
Return Period

Rate

1yr

5.0

l/s

30yr

5.0

l/s

100yr+40%CC

5.0

l/s

(using FEH catchment data)

lower

upper

mean

19

52

35.5

cu.m

66

128

97

cu.m

16

283

149.5

cu.m

1/ The 'development area' removes areas of POS and/or landscaped areas of the wider site that are to remain as existing.
2/ On occasion the existing impermeable area cannot be evidenced to connect and a reduction is applied.
3/ 50mm/hr is used for BRegs calculations and often used by Water Companies when considering allowable post-development rates of discharge. (Rational Method)
4/ The Greenfield rates and of run-off have been calculated using the UK SUDS Calculator
5/ QBar is the estimated flood flow for the 2.33yr return period event and is often used as a post-development rate restriction.
6/ Post-development run-off is only considered from the impermeable area when the proposed post-development impermeable area >50% in accordance with the EA Guidance Preliminary rainfall runoff
management for developments (W5-074/A/TR1/1 rev E (2012).

D

NB. The catchment characteristics are from the FEH catchment, the UK SUDS Calculator and Microdrainage.
NB. The rainfall intensities and depths are calculated for the 6hr duration rainfall event (peak summer intensity)
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FEH Data
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Return Period (years)
100
Storm Duration (mins)
360
Region England and Wales
M5-60 (mm)
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Ratio R
0.271
Areal Reduction Factor
1.00
Area (ha)
0.450
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Percentage Runoff (%)
34.16
Greenfield Runoff Volume (m³) 102.220
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Return Period (years)
30
Storm Duration (mins)
360
Region England and Wales
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18.000
Ratio R
0.271
Areal Reduction Factor
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Percentage Runoff (%) 32.19
Greenfield Runoff Volume (m³) 74.580
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Return Period (years)
2
Storm Duration (mins)
360
Region England and Wales
M5-60 (mm)
18.000
Ratio R
0.271
Areal Reduction Factor
1.00
Area (ha)
0.450
SAAR (mm)
1196
CWI
123.804
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0.000
SPR
30.000
Results
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Percentage Runoff (%) 29.70
Greenfield Runoff Volume (m³) 38.346
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1 YEAR RETURN PERIOD STORM EVENT
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30 YEAR RETURN PERIOD STORM EVENT

BETHESDA, NW

QUICK STORAGE ESTIMATES
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100 YEAR RETURN PERIOD STORM EVENT + 20% CLIMATE CHANGE
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100 YEAR RETURN PERIOD STORM EVENT + 40% CLIMATE CHANGE

BETHESDA, NW
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The proposals are to connect surface water run-off from the site
into the public combined sewer within Coetmor New Road at a
restricted rate of 5.0/s. Subject to consent from WW.

The proposals are to divert the onsite public combined sewer
and connect foul water flows from the development proposals
into the diverted public combined sewer. Subject to consent
from WW.
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FGL

ALL DIMENSIONS AND
DEPTHS DEPENDENT ON
REQUIRED VOLUME AND
LOCAL GROUND CONDITIONS

A

SECTION B - B'

RA

100 SAND
100 SAND
PERFORATED
DISTRIBUTION PIPES WITH
MIN 150mm SURROUND

DETAIL 1

SECTION A - A'

PLAN

UNDISTURBED FORMATION

DETAIL 1

FGL

TYPICALLY
0.5 - 4.5m

TYPICALLY
0.5 - 1m

FGL

BACKFILL, BUILD-UP AND
SURFACING AS APPROPRIATE
100 MIN SAND
VENTING LAYER - MIN 150mm
(SINGLE CLEAN STONE 25 - 40mm)
CONTAINING VENTING PIPES DETAILS TBC BY SUPPLIER
GEOTEXTILE MEMBRANE COVERING
TOP FACE OF CELLULAR BLOCKS
1040mm DEPTH
CELLULAR STORAGE BLOCKS
DISTRIBUTION LAYER
(SINGLE CLEAN STONE 20 - 40mm)
FILLER TP PROVIDE PROTECTION FOR
IMPERMEABLE MEMBRANE. MATERIAL AND
THICKNESS TO BE CONFIRMED IN CONJUNCTION
WITH GEO - MEMBRANE SUPPLIER
IMPERMEABLE MEMBRANE

500
APPROX.

FT

PIPEWORK BENEATH STORAGE TO BE PERFORATED

D

B

B'

PRELIMINARY

BETTS

113

CELLULAR STORAGE

TYPICAL SUDS DETAIL

A'

DO NOT SCALE

A

PROFILE

INSPECTION POINT
& OVERFLOW

PONDING MAX
DEPTH 150mm

GEOTEXTILE
FILTER FABRIC

PEA GRAVEL MIN
DEPTH 200mm

300mm SAND
LAYER

1200mm
PLANTING SOIL

TYPICAL SECTION

PERFORATED PIPE/
UNDERDRAIN SYSTEM

GEOTEXTILE
FILTER FABRIC

75mm MULCH

GRASS FILTER STRIP

SUBSURFACE PERFORATED
PIPE COLLECTION SYSTEM

FT

RA

GRAVEL CURTAIN
DRAIN OVERFLOW

PLAN VIEW

D

INSPECTION POINT &
OVERFLOW (TO DIRECT
EXCESS FLOWS TO OUTLET)

DESIGN LEVEL

PERFORATED UNDERDRAIN (SINGLE
OR MULTIPLE ACROSS SECTION,
DEPENDING ON WIDTH)

SHEET FLOW FROM
HARD SURFACE

SUBSURFACE PERFORATED
PIPE COLLECTION SYSTEM

OUTLET

INSPECTION POINT &
OVERFLOW (TO DIRECT
EXCESS FLOWS TO OUTLET)

SHEET RUNOFF FROM CAR PARK

BETTS

112

A

BIORETENTION APPLICATIONS

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

FOREBAY (ONLY
IF REQUIRED)

EROSION CONTROL
(IF REQUIRED)

INLET

SAFETY BENCH/
MAINTENANCE ACCESS

FOREBAY (ONLY
IF REQUIRED)

EROSION CONTROL
(IF REQUIRED)

INLET

PERMEABLE BERM

PLAN VIEW

VARIABLE WIDTH OF
PERMEABLE MATERIAL
(IF REQUIRED)

AQUATIC BENCH

SUBMERGED BERM
(IF REQUIRED)

VEHICLE ACCESS
(IF REQUIRED)

1m MIN

REINFORCED BASE
(IF REQUIRED)

150mm

300mm

PROFILE

POND LOW
POINT

PERMANENT
POOL LEVEL

EMBANKMENT OR
POND EDGE

LOW NUTRIENT
SOIL

DESIGN LEVEL

AQUATIC BENCH

SAFETY BENCH

OUTLET STRUCTURE
& FLOW CONTROL

EROSION
CONTROL

MAX DEPTH OF
PERMANENT POOL: 2m

ANTI-SEEP COLLAR
(IF REQUIRED)

EROSION CONTROL

OUTLET STRUCTURE

300mm FREEBOARD TO
EMERGENCY SPILLWAY

OUTLET

1 (MAX)

LINER ANCHORED
APPROPRIATELY (1)

15

AQUATIC BENCH
(1 - 4m)

4

1 (MAX)

TYPICAL POND EDGE GEOMETRY

LINER
PROTECTION

1 YEAR
WATER LEVEL

POND LINER (PUDDLED
CLAY, BUTYL. ETC)

PERMANENT
POOL LEVEL

0 - 450mm MAX
DEPTH VARIATION

FT
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EMERGENCY
SPILLWAY

1

BETTS

111

WET PONDS

TYPICAL SUDS DETAIL

PRELIMINARY

A

1. WHERE THE GROUND IS VERY PERMEABLE OR
GROUNDWATER IS VULNERABLE, THE LINER SHOULD
EXTEND TO THE TOP OF THE PERMANENT POND LEVEL.
WHERE SLOW INFILTRATION IS ACCEPTABLE, THE TOP
LINER LEVEL CAN BE LOWERED A LITTLE.

LINER ANCHORED
APPROPRIATELY (1)

50

SAFETY BENCH &
MAINTENANCE ACCESS (>3.5m)

DO NOT SCALE

EROSION CONTROL
(IF REQUIRED)

INLET

EROSION CONTROL
(IF REQUIRED)

INLET

TYPICALLY 1m

FOREBAY

OPTIONAL
BERM

EROSION CONTROL
(IF REQUIRED)

INLET

EMBANKMENT

ELEVATION

PERMANENT WATER LEVEL
(IF MICROPOOL REQUIRED)

MAXIMUM
DESIGN LEVEL

300mm TO
EMERGENCY SPILLWAY

PLAN VIEW

OPTIONAL MARSHY &/OR
PERMANENT POOL WITH AQUATIC
BENCH (FOR ADDITIONAL TREATMENT)

PERMEABLE
MATERIAL

OUTLET

EROSION CONTROL
(IF REQUIRED)

OUTLET STRUCTURE

EMERGENCY SPILLWAY (CAN ALSO ACT
AS MAINTENANCE ACCESS TO BASIN

EROSION CONTROL
(IF REQUIRED)

OUTLET STRUCTURE
& FLOW CONTROL

EROSION
CONTROL

EMERGENCY
SPILLWAY

FT

OUTLET

RA

SCHEMATIC OF DETENTION
BASIN PROFILE

THROTTLE
CONTROL

DESIGN WATER LEVEL

D
INLET

EROSION
CONTROL

BETTS
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DETENTION BASINS

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

GEOMEMBRAINE LINER
BENEATH PRETREATMENT SYSTEM

INLET

INFILTRATION
STORAGE

PRE-TREATMENT
SYSTEM

GRASS CHANNEL

APPROPRIATE PRE-TREATMENT
SYSTEM (eg SWALE, DETENTION
BASIN, FOREBAY, SUMP OR
PROPRIETY SYSTEM

INLET

ELEVATION

DESIGN LEVEL

EXTREME
FLOOD LEVEL

OUTLET STRUCTURE
& FLOW CONTROL

300mm FREEBOARD TO
EMERGENCY SPILLWAY

OUTLET STRUCTURE
& FLOW CONTROL

EROSION CONTROL

EMBANKMENT
OR BASIN EDGE

EROSION CONTROL
(IF REQUIRED)

FT

RA

PLAN VIEW

D

FLOW SPREADER

EMERGENCY SPILLWAY
(WHERE REQUIRED)

BETTS

109

INFILTRATION BASINS

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

CONCRETE
CHAMBER

OIL & SEDIMENT
COLLECTOR

INLET

WATER INFILTRATES
TO SUB - SOIL

HIGH VOIDS MEDIA

PERFORATED
CONCRETE RINGS

FT

RA

SOAKAWAY DETAILS
(INCLUDING PRE-TREATMENT DEVICE)

CONCRETE
FOOTING

D
INSPECTION
COVER

BETTS

108

SOAKAWAYS

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

SHEET FLOW FROM
HARD SURFACE

SLOPE
(BETWEEN 2% & 6%)

50 TO 100mm DROP AT
EDGE OF HARD SURFACE

DISCHARGE

FILTER STRIP
(TYPICALLY 7.5 - 15.0m)

MINIMUM WIDTH OF
IMPERMEABLE AREA
(APPROX. 50m)

FT

GRASS FILTER STRIP

ELEVATION

TYPICALLY 7.5 - 15m

PLAN

RA

D

SHEET
FLOW

OVERFLOW TO NEXT
SUDS TRAIN ELEMENT
eg. INFILTRATION TRENCH

SHEET FLOW COLLECTION
IN SWALE OR SIMILAR
STRUCTURE

BETTS

107

FILTER STRIPS

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

OUTLET

PERFORATED PIPE
COLLECTION SYSTEM

PERVIOUS SURFACE

LAYING COURSE

LAYING COURSE

AGGREGATE SUB-BASE (MAY BE
REPLACED WITH GEOCELLULAR BLOCKS

TYPE A: TOTAL INFILTRATIPN

SUBGRADE

SUB-BASE

GEOTEXTILE
(OPTIONAL)

PERVIOUS
PAVEMENT

LANDSCAPING DETAIL

PERFORATED PIPE
COLLECTION SYSTEM

KERB

SUBGRADE

GEOTEXTILE (OPTIONAL - TYPES A &
B) OR GEOMEMBRANE (TYPE C)

20

450mm MINIMUM

1

TYPE C: NO INFILTRATION

PRELIMINARY

SUB-BASE

SUB-BASE

LANDSCAPING

BETTS

105

PERVIOUS PAVEMENTS

TYPICAL SUDS DETAIL

A

SUBGRADE

GEOTEXTILE
(OPTIONAL)

GEOTEXTILE
(OPTIONAL)

SUBGRADE

PERVIOUS
PAVEMENT

OUTLET

DO NOT SCALE

PERVIOUS
PAVEMENT

TURF OVER 150mm TOPSOIL/ PAVING
SLABS/ 150mm PEA GRAVEL SLOPING
AWAY FROM PAVEMENT

FT

RA

TYPE B: PARTIAL INFILTRATION

D

OUTLET

50mm

POINT INFLOW
FROM APPROPRIATE
UPSTREAM PRETREATMENT DEVICE

PERFORATED
DISTRIBUTION PIPE

POINT INFLOW
FROM APPROPRIATE
UPSTREAM PRETREATMENT DEVICE

GEOTEXTILE (ZERO
BREAKTHROUGH HEAD)

PERFORATED
COLLECTION PIPE

GEOTEXTILE (ZERO
BREAKTHROUGH HEAD)

150mm SAND/
PEA GRAVEL

FILTER TRENCH SCHEMATICS

OVERFLOW

FILTER MEDIA

300mm
SOIL DEPTH

FILTER MEDIA

HIGH LEVEL
OVERFLOW

PERFORATED
COLLECTION PIPE

OVERFLOW

FILTER MEDIA

LATERAL FLOW FROM APPROPRIATE
UPSTREAM PRE-TREATMENT DEVICE

INFILTRATION INTO PERMEABLE SOILS

FT

RA

GEOTEXTILE (ZERO
BREAKTHROUGH HEAD)

150mm SAND/
PEA GRAVEL

INFILTRATION TRENCH SCHEMATICS

GEOTEXTILE (ZERO
BREAKTHROUGH HEAD)

INFILTRATION INTO PERMEABLE SOILS

D
FILTER MEDIA

HIGH LEVEL
OVERFLOW

300mm
SOIL DEPTH

LATERAL FLOW FROM APPROPRIATE
UPSTREAM PRE-TREATMENT DEVICE

BETTS
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TRENCHES

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

WEEP HOLE

CHECK DAM (eg RAILWAY
SLEEPERS, COARSE AGGREGATE,
WOOD OR GABIONS)

POINT INFLOW
(WHERE NECESSARY)

EROSION CONTROL
(IF REQUIRED)

ENHANCED DRY SWALE

PERFORATED
UNDERDRAIN

CHECK DAM

FILTER STRIP (OPTIONAL)

OPTIONAL
CHECK DAM

Maximum 1:2
SIDE SLOPE

WEEP HOLE

DRIVEWAY

CULVERT

SCHEMATIC

FLOW

FT
GRAVEL INLET TRENCH

RA

D
B

SHEET FLOW FROM ROADWAY
OR OTHER HARD SURFACE

SLOPE b<10%

PRETREATMENT
(FOREBAY)

ELEVATION

A

LENGTH SUCH THAT POINTS A & B
HAVE EQUAL ELEVATION

EROSION
PROTECTION

EROSION
PROTECTION

CHECK DAM

BETTS
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SWALES
(2 of 2)

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

SHEET FLOW FROM
HARD SURFACE

DRY SWALE

WET SWALE

IMPERMEABLE
SOILS

OPTIONAL V-NOTCH
WEIR (OR OTHER
CONTROL DEVICE)

MAXIMUM
DEPTH LEVEL

150mm
FREEBOARD

1:4 OR 1:3 SIDE SLOPE
GRASSED TO RESIST EROSION

FT
OPTIONAL 150mm SAND
OR GRAVEL LAYER

PERMANENT WATER LEVEL

MAXIMUM
DEPTH LEVEL

1:4 OR 1:3 SIDE SLOPE
GRASSED TO RESIST EROSION

150mm
FREEBOARD

300mm PEA GRAVEL LAYER WITH
PERFORATED UNDERDRAINS

PERFORATED PIPE
UNDERDRAINS TO OUTFALL

PERFORATED PIPE
UNDERDRAINS TO OUTFALL

RA

D

75mm TURF OR
GRASS LAYER

150mm TURF OR GRASS LAYER

WETLAND PLANTING

50 TO 100mm DROP AT
EDGE OF HARD SURFACE

900mm SAND FILTER LAYER

GEOTEXTILE FILTER

50 TO 100mm DROP AT
EDGE OF HARD SURFACE
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SWALES
(1 of 2)

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

CLEAN OUT
POINT & VALVE

GUTTER

LEAF SCREEN

CLEAR RAINWATER
IN THE DOWNPIPE

GUTTER

ROOFING

RAINWATER HARVESTING

TO WATER
TANK

RAINWATER HARVESTING

SCREEN

GUTTER OUTLET

BASKET STRAINER

PINE NEEDLES & LEAVES
SWEPT OVER THE EDGE

RAINWATER FROM ROOF

CONTAMINATED
RAINWATER LEAKS
THROUGH SMALL HOLE

FIRST FLUSH
CONTAMINATED
RAINWATER

FLOAT SEAL

RAINWATER HARVESTING

RAINWATER
TANK

CLEANER RAINWATER
OVERFLOW TO TANK

MESH SCREEN

RAINWATER HARVESTING

FT

MESH

RA

D

EASY TO CLEAN
'TAKE OUT BRUSH'
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RAINWATER HARVESTING

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

PROTECTION LAYER &/OR
WATER RETENTION GEOTEXTILE

TYPICALLY 100mm
TO 115mm

WATERPROOFING MEMBRANE
CLAMPED TO COLLAR

ROOF STRUCTURE

VAPOUR BARRIER

INSULATION

PROTECTION LAYER &
WATERPROOF MEMBRANE

DRAINAGE LAYER

GEOTEXTILE FILTER LAYER

SUBSTRATE (GROWTH MEDIUM)

VEGETATION LAYER

ROOF STRUCTURE

VAPOUR BARRIER

INSULATION

WATERPROOF MEMBRANE

AGGREGATE OR GEO-COMPOSITE
DRAINAGE LAYER

GEOTEXTILE FILTER LAYER

SUBSTRATE (GROWTH MEDIUM)

PLANNING OPTIONS:
A. PR-GROWN MAT
B. PLUGS OR POTTED PLANTS
C. SPRIGS OR SEEDS

FT

VEGETATION LAYER

OUTLET FROM GREEN ROOF

DOWNPIPE

GREEN ROOF

COLLAR

300mm WIDE PEA GRAVEL
VEGETATION BARRIER

(C)

RA

(B)

D

(A)

VEGETATION LAYER (TYPICAL HEIGHT 50 200mm)
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GREEN ROOFS

TYPICAL SUDS DETAIL

PRELIMINARY

DO NOT SCALE

A

Brig Y Nant, Bethesda
Flood Consequence Assessment and Drainage Management Strategy

APPENDIX L:

NOTES OF LIMITATIONS

The data essentially comprised a study of available documented information from various
sources together with discussions with relevant authorities and other interested parties. There
may also be circumstances at the site that are not documented. The information reviewed is
not exhaustive and has been accepted in good faith as providing representative and true
data pertaining to site conditions. If additional information becomes available which might
impact our conclusions, we request the opportunity to review the information, reassess the
potential concerns and modify our opinion if warranted.
It should be noted that any risks identified in this report are perceived risks based on the
available information.
This report was prepared by Betts Hydro Ltd for the sole and exclusive use of the titled client in
response to particular instructions. Any other parties using the information contained in this
report do so at their own risk and any duty of care to those parties is excluded.

RA
FT

This document has been prepared for the titled project only and should any third party wish to
use or rely upon the contents of the report, written approval from Betts Hydro Ltd must be
sought.

D

Betts Hydro Ltd accepts no responsibility or liability for the consequences of this document
being used for the purpose other than that for which it was commissioned and for this
document to any other party other than the person by whom it was commissioned.

HYD627_BRIG Y NANT_FCA&DMS

