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BRYNHYFRYD, CHWILOG:

Figure 1 Site Location

NTRODUCTION

Land Studio have been appointed by Williams Homes (Bala)
Limited to produce a Flood Consequence Assessment and
Drainage Strategy in support of a PAC submission for the
construction of 25 new residential dwellings, associated
infrastructure and landscaping at land adjacent to Brynhyfryd
Farm in Chwilog, off B4354, Gwynedd.

This report records the results of a Flood Consequence
Assessment which has been carried out in accordance with
Planning Policy Wales (PPW) and Technical Advice Note
(TAN 15). This report considers the risk of various sources of
flooding to the site and the consequent risk of flooding to the
downstream receptors (such as people, property, habitats,
infrastructure and statutory sites) and recommends any
necessary measures to reduce or mitigate flood risk to both
the site and downstream catchment.

This report also details the proposed drainage strategy which is
in line with the Lead Local Flood Authority requirements, CIRIA
SuDS Manual (C753) and the Welsh Government Statutory
Standards for Sustainable Drainage Systems.

In preparation of the report and performance of any other
services, Land Studio has relied upon publicly available
information, information provided by the client and information
provided by third parties. Accordingly, the conclusions reached
in this report are valid only to the extent that the information
provided was accurate and complete. Land Studio cannot
accept liability for the accuracy or otherwise of any information
derived from third party sources.
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BRYNHYFRYD, CHWILOG: THE SITE

~

EXISTING

/ / ’ =S st ) The development site is existing agricultural land located at
| CLAWDD MOVED " Chwilog, off B4354, Gwynedd.

/. BEHIND VISIBILITY SPLAY PAVEMENT
et w2l | STOPS HERE ) )
The grid reference for the centre of the development is
SH429385. The site location can be found in Figure 1.

EXISTING
SPEEDBUMP -~

/|~ Thesiteis bounded by agricultural land to the south and east
' with existing Brynhyfryd farmhouse to the south west corner,
the B4354 to the north. A telecom exchange is located to the
north east corner. An existing gated farm access to the site
exists off the B4354

An existing water main crosses the site north to south and there
is a surface water ditch to the south and east perimeters. No
other known services cross the site.
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The proposed development is the construction of 25 new
residential dwellings with associated infrastructure including
-..EXISTING an access road, landscaping, SuDS features and services.
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Figure 2 Proposed Development
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BRYNHYFRYD, CHWILOG: RELEVANT PLANNNG POLICY & GUIDANCE

The following legislation and planning guidance have been reviewed and considered in preparation of this report and the subsequent design.

Planning Policy and Guidance

The following legislation and planning guidance has been reviewed in
regards to Flood Risk. Additional policy and guidance in relation to drainage
design is available and will be covered by the separate drainage strategy
report.

Planning Policy Wales (PPW)

Planning Policy Wales (PPW) sets out governments planning policies for
Wales and how these are expected to be applied. TAN 15 provides technical
guidance which supplements the policy within PPW and seeks to ensure
that flood risk is taken into account at all stages in the planning process
and is appropriately addressed.

National policy requires that planning applications for new developments
should incorporate sustainable drainage systems (SuDS) to appropriate
operational standards and with maintenance arrangements in place unless
there is clear evidence that this would be inappropriate.

The PPW states that the planning system protects water features and
fosters sustainable water management as key attributes of attractive and
resilient places to live and is closely aligned with securing the multiple
benefits of green infrastructure. The outcome of which should make a
contribution towards achieving the requirements imposed by EU Water
Framework Directive along with Welsh Government Policy for the integrated
planning and management of water both in the urban and rural areas.

New developments of more than one dwelling or where the area covered
by construction work equals or exceeds 100m? also requires approval from
the SuDS Approval Body (SAB) before construction can commence.

The provision of SuDS must be considered as an integral pat of the design
of new developments and proposals should incorporate design of surface
water management based on the principles which work with nature to
facilitate the natural functioning of the water cycle.

Any developments discharging domestic sewage should connect to the foul
sewer where it is reasonable to do so. Developments proposing the use of
non-mains drainage schemes will only be considered acceptable where
connection to the main sewer is not feasible. Non mains drainage schemes
should be subject to as assessment of their effects on the environment,
amenity and public health in the locality.

All developments should reduce, and must not increase, flood risk arising
from river and/or coastal flooding on and off the development itself.

All developments should not cause additional run-off and therefore requires
control as close to source as possible by the use of SuDS.

Technical Advice Note 15: Development and Flood Risk

TAN 15 sets out a precautionary framework to guide planning decisions
in areas at high risk of flooding. The aim of the framework is to direct new
developments away from those areas which are at high risk of flooding
and where developments are considered in high risk flood areas only those
developments which can be justified should be located in such areas. The
aim of TAN15 is also to ensure that flood risk is considered at all stages
in the planning process and to direct development run-off away from the
areas at highest risk. Where new development is proposed in such areas,
policy aims to make it safe without increasing flood risk elsewhere and
where possible to reduce flood risk overall.

For “highly vulnerable development (residential) TAN 15 requires the
developer must ensure that future occupiers of the development are aware
of the flooding risks and any consequences, effective flood warnings
if necessary are provided, escape routes are known, development is
designed to minimise structural damage during any flooding, there is no
flooding elsewhere due to the development and that any flood mitigation
is designed, maintained and paid for by the developer.

The Flood Map for Planning provided by Natural Resources Wales (NRW)
indicates the level of risk associated fluvial, coastal and surface water on
the location of the site and how to assess the consequences of flooding
on the site.

To reduce surface water run-off from the site Sustainable Drainage solutions
both hard and soft should be employed to manage and treat surface water
run-off prior to discharge.

Statutory Authority Guidance

The approach outlined in the Welsh Government Sustainable Drainage
Systems Standards for Wales (SuDS Standards) and the CIRIA SuDS manual
seek to manage the quality and quantity of rainwater runoff close to where
it falls and to bring not just drainage design solutions but also amenity
benefits to site users and encourage biodiversity. The SuDS Standards
require compliance with the following objectives and are covered further
in Section 04 of this report and the drainage design strategy. S1: Surface
water runoff destination, S2: Surface water runoff hydraulic control, S3:
Water Quality, S4: Amenity and S5: Biodiversity.

Local Policy

The Anglesey and Gwynedd Joint Local Development Plan was adopted
by Gwynedd Council in July 2017 and reviewed in March 2022. Policy PS6:
Alleviating and adapting to the effects of climate change relates to flooding.

In order to alleviate the effects of climate change, proposals will only be
permitted where it is demonstrated that they have fully taken account of
and responded to the following;

1. Implementing sustainable water management measures in line with the
objectives in the Western Wales Basin Management Plan;

2. Locating away from flood risk areas, and aim to reduce the overall risk
of flooding within the Plan area and areas outside it, taking account of a
100 years and 75 years of flood risk in terms of the lifetime of residential
and non residential developments, respectively, unless it can be clearly
demonstrated that there is no risk or that the risk can be managed;

3. Be able to withstand the effects of climate change as much as possible
because of its high standards of sustainable design, location, layout and
sustainable building methods (in line with Policy PCYFF 3).

4. Aim for the highest possible standard in terms of water efficiency and
implement other measures to withstand drought, maintain the flow of water
and maintain or improve the quality of water, including using sustainable
drainage systems (in line with Policy PCYFF 6).

Policy PCYFF 6: Water Conservation indicates that proposals should
incorporate water conservation measures where practicable, including
SuDS. All proposals should implement flood minimisation or mitigation
measures where possible, to reduce surface water runoff and minimise its
contribution to flood risk elsewhere.
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BRYNHYFRYD, CHWILOG: BASELINE

Flood Risk

Flood risk is a combination of the probability and the potential consequence
of flooding. Areas at risk of flooding are those at risk of flooding from any
source now or in the future.

The key aims of this flood consequence assessment are to:

- Assess the flood risk to the development and to demonstrate the
feasibility of designing the development so that the risk of flooding is
acceptable.

- Assess the potential impact of the development on flood risk
elsewhere and demonstrate that this can be mitigated by using
sustainable drainage systems.

- Satisfy the requirements of the Technical Advice Note (TAN 15).
Flood Risk from Rivers (Fluvial)

The NRW Flood Maps for Planning indicates that the area within the
redline boundary is in a Flood Zone 1 for fluvial flooding which is

land that has been assessed as having a less than 1in 1000 annual
probability of river flooding (<0.1%). The closest river is the Avon Wen
approximately 350m to the east or an unnamed watercourse 450m to
the west of the site. Both of which are lower in topography than the site.

The site is therefore at a very low risk of river flooding.
Flood Risk from Seas (Tidal)

The NRW Flood Maps for Planning indicates that the area within the
redline boundary is in a Flood Zone 1 for tidal flooding which is land that
has been assessed as having a less than 1in 1000 annual probability of
tidal flooding (<0.1%). The sea is approximately 2km to the south of the
site.

The site is therefore at a very low risk of tidal flooding.
Flood Risk for Surface Water (Pluvial)

Overland flow occurs when the infiltration capacity of the ground or
capacity of the drainage systems is exceeded in a storm event. This can
result in water travelling over land or ponding in low spots within the
land.

The NRW Flood Maps for Planning indicates no surface water flooding
within the site boundary.

There are surface water flow paths to the south of the site on
the boundary of the adjacent field which flows into the unnamed
watercourse.

The site is therefore at a very low risk of surface water flooding.

UNNAMED
WATERCOURSE

[inwscleugoed

Figure 3 Flood Risk for Planning Map indicating river and surface water flooding

Wemal Farg
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BRYNHYFRYD, CHWILOG: BASELINE

Flooding from Reservoirs

The site is not located in proximity of any reservoirs and the Flood Maps
for Planning indicate that flooding from reservoirs is at very low risk at
this site.

Flooding from Sewers and Drains

If the capacity of the sewer or private drains are exceeded in an extreme
event, or a blockage occurs, surcharging of the drainage network can
result in flooding.

Welsh Water sewer records have been purchased and indicate a
combined 225mm sewer within the B4354 on the northern boundary of
the site.

The site is greenfield and there are no known private drainage systems
within site.

Welsh Water have not identified that there is any known flooding with
this sewer or the site.

An extract from the sewer records can be seen in Figure 4 with the full
sewer information in the Appendices of this report.
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Figure 4 : Extract from Welsh Water Sewer Records

Geological Setting

The LandIS soilscapes mapping indicates the site is underlain by slowly
permeable seasonally wet acid loamy and clayer soils. The site is shown
to have impeded drainage and is drained to the local stream network. This
is indicated in green in Figure 5.

A geotechnical assessment and site investigation was undertaken by
e-geo Solutions Limited in March 2025. This indicated 300mm of topsail
to between 1.2m and 2.0m of stiff gravelly to very gravelly sand silty clay
on top of weathered bedrock.

Three permeability tests were undertaken in accordance with BRE365. All
tests failed and therefore the site is not suitable for infiltration soakaways.

Flooding from Groundwater

Groundwater flooding occurs as a result of water rising up from
the underlying superficial deposits, bedrock or from springs. No
groundwater was recorded in trial pits or borehole logs undertaken
during the site investigation in March 2025.

Nitrate Vulnerability

Data Map Wales indicates the site is not located in a Nitrate Vulnerable
Zone (NVZ).

Figure 5: Extract from Soilscape Mapping

Source Protection Zone

Data Map Wales indicates the site is not located in a Source Protection
Zone (SPZ).

Topography

The site generally falls from the north west corner to the south east corner
falling 45.0 AOD in the north west corner to 43.40 AOD in the north east
corner and 43.0 AOD in the south west corner to 40.0 AOD in the south
east comer.

A full topographical survey has been undertaken and included within the
Appendices of this report.

Watercourses

Data Map Wales indicates there are no main rivers adjacent or on the site
with the Avon Wen approximately 650m to the east of the site.

Land drainage ditches are mapped to west and south of the site. These
are indicated on the flood map in Figure 3 and in Figure 6.

By

Chwulog ;Y

Figure 6: Watercourse locations and topography
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BRYNHYFRYD, CHWILOG: ASSESSMENT OF FLOOD RISK

Assessment of Flood Risk

As a residential development, the development type is classed as “more
vulnerable”.

In accordance with TAN15 guidance, the development is located within
Zone A (1) land from all sources of flooding apart from surface water
flooding and therefore is an acceptable location for development.

Surface water flooding will be managed through implementation of
SuDS for collection of surface water from the new development and the
design of the proposed levels to ensure that exceedance flow routes
are retained or diverted within the proposed landscape design to ensure
they are directed away from new properties and do not increase any
flooding of existing properties.

Access and Egress

In accordance with TAN15 guidance, the development will need to
demonstrate that during a flood event the site will:

e Remain operational and safe for users in times of flood;
e Resultin no net loss of floodplain storage; and
* Not impede water flows and not increase flood risk elsewhere.

Whilst there is no current flood risk on the site the proposed levels on
the site fall from the north west corner to the south east corner and will
continue to do so in the proposed scheme, albeit at a shallow gradient
than the existing contours.

Maintaining Exceedance Events

Exceedance events are storm or flood events that go beyond what can be
practicably quantified and flows from such events will need to be directed
through the proposed development, away from any high risk areas, such
as building thresholds and towards low risk areas and then off site.

To ensure localised flooding does not occur from the private drainage
systems regular maintenance of both the foul and surface water networks
will need to be undertaken.

Exceedance events will follow the proposed levels towards the open fields
to the south of the development. An existing ditch along the southern
boundary will remain to capture any exceedance flow events as in the
current situation.

Flood Risk Conclusion

With flooding from all existing sources being classed as very low and the
implementation of localised flood mitigation measures within the proposed
levels and drainage design it is therefore deemed that the proposed
development will not have a material impact on the hydrology of the existing
land and that all foreseeable sources and receptors of flood risk as a result
of the development have been considered.
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BRYNHYFRYD, CHWILOG: SURFACE WATER DRAINAGE

Surface Water Drainage Discharge

The proposed surface water drainage shall be designed so that there is no
surcharging of pipework during storms up to a 1:2-year annual probability
and no flooding on the surface, apart from within green SuDS features
during storms up to a 1:30-year annual probability.

The design will also be checked to ensure no flooding of third-party land or
buildings during storms up to a 1:100-year annual probability plus allowance
for 30% climate change.

S1: Surface Water Runoff Destination

The SuDS Standard has five priority levels for surface water runoff. These
are:

* Priority 1: Surface water runoff collected for use
* Priority 2: Surface water runoff is infiltrated to ground
* Priority 3: Surface water runoff is discharged to a surface water body

* Priority 4: Surface water runoff is discharged to a surface water sewer,
highway drain or another drainage system

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

Priority 1: Water Reuse

Solutions that reuse rainwater prior to discharge include rainwater
harvesting for on-site non-potable use, flushing toilets for example or
for landscape maintenance in the form of water butts or raingardens.
Section G1.6 of the Statutory Standards for SuDS states that “in most
cases, rainwater harvesting alone will not be adequate to deal with the site
drainage and provision will be required for an overflow to a Priority Level
2 or lower priority runoff destination”. There is no known requirement by
Welsh Water for harvesting water in this location.

Priority 2: Infiltration to Ground

Ground information obtained through review of the soilscape website,
site walkover and onsite physical investigation indicated that infiltration
techniques cannot be utilised on this site.

The levels across the site would negate the use of shallow infiltration
as this could allow water to pass along a band of material beneath the
surface and not infiltrate directly into the ground. Therefore infiltration is
not proposed on this site.

Priority 3: To Surface Water Body/Watercourse

There are no known watercourses within the site boundary. The closest
unnamed watercourse is 180m to the south of the site with aland drainage

ditch along the southern boundary of the site and eastern boundary of the
agricultural field to the south. As this land is within the same land ownership
continued discharge, albeit regulated, can be made.

Surface water discharge is therefore proposed into this land drainage ditch.

Priority 4 and 5: To sewer

A combined sewer exists within the highway to the north. There are no
separate surface water sewers indicated on the records. Connection to
sewer is not required as discharge to watercourse via existing land drainage
ditches is possible.

S2: Surface Water Runoff Hydraulic Control

The aim of Standard S2 is to manage the surface water runoff from

and on the 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.

Flood Risk will not be significantly increased as a result of the
development proposals if mitigation measures are implemented and the
drainage is designed with these in mind and includes SuDS features.

The proposed runoff rate will be limited to Qbar greenfield runoff
rates which equates to 2.55 I/s. Calculation of this is included in the
appendices of this report.

The restriction of runoff rates and increase in impermeable area will
generate storm-water storage volumes that will need to be attenuated
on-site prior to release.

Sustainable Drainage Systems (SuDS)

SuDS within the development site can be used for storage and collection of
surface water before the restricted discharge into the land drainage ditch.

The SuDS features will be designed for all storm events up to and including
the 1in 100 year storm event plus an allowance for climate change which
has been taken as 30%. ??m3 of storage will be provided within the site.

It is proposed that a detention basin will be included within the site
layout with raingardens collecting roof drainage to treat runoff prior to
discharge. The basin is to be located at the lowest part of the site and to
be incorporated within the landscape design and levels design.

Permeable paving will be provided to all parking areas with subbase
attenuation to help treat the water and slow down the water before
discharge to the basin.

The proposed drainage design strategy is included within the Appendices
of this report.

Figure 7: Typical Detention Basin Image

Figure 8: Typical Raingarden Image
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BRYNHYFRYD, CHWILOG: SURFACE WATER DRAINAGE

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

Where possible, surface water runoff should be managed using interception,
sedimentation and treatment components close to its source. This will help
to prevent sediment and other pollutants from being conveyed to, and
building up in, downstream components and causing:

» Increased risk of blockage in the downstream system,
« Increased maintenance requirements,

« Lower amenity and biodiversity potential for downstream drainage
components,

« Increased risk of contaminant re-mobilisation and discharge

The quality of runoff from the site to support and protect the natural
environment effectively has been reviewed when choosing the SuDS
features.

Water Quality design criteria is set out in Water Quality Management: Design
Methods in Chapter 26 of The SuDS Manual CIRIA C753 2015.

Table 26.2 of The SuDs Manual CIRIA C753 indicates the pollution hazard
indices for the varying land uses in the proposed development.

Roofs and pedestrian pathways are deemed to have a very low pollution
hazard

0.2 Total Suspended Solids
0.2 Metals
0.05 Hydrocarbons
Access roads are deemed to have a low pollution hazard
0.5 Total Suspended Solids
0.4 Metals
0.4 Hydrocarbons

The SuDS design for the development will need to provide pollution
prevention and site control techniques prior to discharge from the site.

To deliver adequate treatment the selected SuDS components which have
been identified and included for in the design have a pollution mitigation
index that exceeds the pollution hazard index given above.

Table 26.3 of CIRIA C753 indicates the following mitigation indices.

Permeable Surfaces

0.7 Total Suspended Solids

0.6 Metals

0.6 Hydrocarbons
Raingardens

0.8 Total Suspended Solids

0.8 Metals

0.8 Hydrocarbons

Detention Basin

0.5 Total Suspended Solids
0.5 Metals
0.6 Hydrocarbons

The mitigation provided in the soils beneath the raingardens and then the
detention basin gives a higher mitigation index than its use and therefore
is deemed suitable for collection of roof water.

The mitigation provided permeable paving gives a higher mitigation index
than its use and therefore is deemed suitable for collection of parking.

The mitigation provided in the detention basin gives a higher mitigation
index than its use and therefore is deemed suitable for collection of the
access road. If deemed required by the SAB additional proprietary treatment
could be provided within the below ground drainage system prior to
discharge into the detention basin.

S4: Amenity

The provision of above ground SuDS features such as the detention
basin which can provide amenity space allows for the SuDS feature to be
integrated into the landscape design and be utilised during exceedance
events. The levels on this site are restrictive due to the depth of water
within the basin to utilise this area with play.

S5: Biodiversity

The provision of above ground SuDS features such a s raingardens and
biodetention basins can include planting which allows for increased
biodiversity but also help channel water in times of flood and allow wet
areas to be incorporated which also helps enhance biodiversity.
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BRYNHYFRYD, CHWILOG: SURFACE WATER DRAINAGE

S6 - Construction, Operation and SuDS Maintenance

The design for robust surface water drainage systems so they can be easily and safely constructed, maintained and operated, taking into account the need to minimise negative impacts on the environment and natural resources
has been reviewed. The design of the proposed surface water drainage system is to follow the good practice contained in SuDS Standards and the CIRIA SuDS manual with maintenance strategies to follow that indicated below.

CIRIA C753 Table 20.15 Operation and maintenance requirments for pervious pavements

Maintenance Schedule

Required Action

Typical Frequency

Regular Maintenance

Brushing and vaccuming

Once a year after autumn leaf
fall or reduced frequency as
required based on
observations of clogging or as
manufacturers requirements

Occasional Maintenance

Stabilise and mow adjacent
areas

As required

Removal of weeds or
management using spraying
directly

As required but minimum once
ayear

Remedial Actions

Remediate any landscape
which through vegetation
maintenance of sil slip has
been raised to within 50mm of
the level of the paving

As required

Remedial works to any
depressions or rutting
detrimental to the structural
performance or hazard of the
user, and replace lost jointing
material

As required

Rehabilitation of surface and
upper structure by remedial
sweeping

Every 10 -15 years or as
required if infiltration
performance is reduced due to
significant clogging

Monitoring

Initial Inspection

Monthly for 3 months after
installation

Inspect evidence of poor
operation and/or weed growth
- if required take remedial
action

3 monthly, 48hrs after large
storms in first 6 months

Inspect silt accumulation rates |Annually
and establish appropriate

brushing frequencies

Monitor inspection chambers |Annually

Figure 9 Permeable paving typical maintenance requirements

CIRIA C753 Table 13.2 Operation and maintenance requirments for basins

Maintenance Schedule

Required Action

Typical Frequency

CIRIA C753 Table 18.3 Operation and maintenance requirments for bioretention systems

Regular Maintenance

Remove Litter and Debris

Monthly, or as required

Maintenance Schedule

Required Action

Typical Frequency

Cut grass- to retain grass height
within specified design range
for landscaped areas and
access routes

Monthly (during growing
season), or as required

Cut grass- meadow grass in and
around basin

6 monthly: spring before
nesting season and autumn

Manage other vegetation and
remove nuisance plants

Monthly at start, then as
required

Occasional Maintenance

Reseed areas of poor
vegetation growth, alter plant
types to better suit conditions,
if required

As required or if bare soil is
exposed over 10% or more of
swale treatment area

Regular Inspections and
Maintenance

Remove Litter and Debris

Monthly, or as required

Check operation of underdrains
by inspection of flows after
rain

Monthly at start, then annually

Inspect vegetation and plants
for disease infection, poor
growth, invasive species etc.
and replace as neccesary

Quarterly

Replace any plants to maintain
planting density

As required

Inspect infiltration surfaces for
silting and ponding and record
to determine if
maintenance/remedials
neccesary

Quarterly

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

Quarterly

outlets and overflows

Prune and trim trees and As required
remove cuttings
Remove sediment from pre As required
treatment system when 50%
full

Remedial Actions Repair erosion or other As required
damage by re-turfing or
reseeding
Realign the rip-rap As required
Repair or rehabilitate inlets, As required

Rehabilitate infiltration surface
using scarifying and spiking
techniques if performance
deteriorates

As required

Occasional Actions

Infill any holes or scour in the
filter medium, improve erosion
protection if required

As required

Repair minor accumulations of
silt by raking away surface
mulch, scarifying surface of
medium and replacing mulch

As required

Relevel uneven surfaces and
reinstate design levels

As required

Remedial Actions

Remove and replace filter
medium and vegetation above

As required but likely >20 years

Monitoring

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

Monthly

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

Monthly

Inspect inlets and
pretreatment systems for silt
accumulation, establish
appropriate silt removal
frequencies

6 Monthly

Inspect infiltration surfaces for
compaction and ponding

Monthly

Figure 10 Detention basin typical maintenance requirements

Figure 11 Raingarden typical maintenance requirements
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BRYNHYFRYD, CHWILOG: FOUL WATER DRAINAGE

Foul Water Discharge Hierarchy
The following hierarchy for discharge has been reviewed.
« Local Foul Public Sewer System
« Local Combined Public Sewer System
» Package Treatment Plant to either
- Infiltration to ground
- Discharge to watercourse
« Septic tank
o Cesspool

A Dwr Cymru/Welsh Water foul public sewer network exists to the north
of the development site. A predevelopment enquiry has been submitted
to Dwr Cymru/Welsh Water which confirmed that the site is located in the
immediate vicinity of a foul public sewerage system which drains to Chwilog
Wastewater Treatment Works (WwTW) and have considered the impact of
foul flows generated by the proposed development and concluded that
flows can be accommodated within the public sewerage system.

The flows should be connected to the foul sewer at or downstream of
manhole SH42388501 located in highway to the front of the site.

No problems are envisaged with the Waste Water Treatment Works.
Proposed Foul Water Design

The private drainage within the development site will be designed in
accordance with BS EN 752:2017.

Separate foul and surface water systems will be provided until point of
discharge.

Proposed Foul Flows

Using British Water of Code of Practice: Flows and Loads and an allowance
of 150 I/per person/day is to be used in calculation of the foul flows.

Based on 25 dwellings a peak daily flow of 0.21/s has been calculated.

x
8
o~

=

Brynhyfryd Farm

Figure 12 Foul Public Sewer Location: Extract form Welsh Water Records
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Dwr Cymru
Welsh Water

Developer Services
PO Box 3146
Cardiff

CF30 OEH

Tel: +44 (0)800 917 2652
Fax: +44 (0)2920 740472
E.mail: developer.services@dwrcymru.com

Gwasanaethau Datblygu
Blwch Post 3146
Caerdydd

CF30 OEH

Ffon: +44 (0)800 917 2652
Ffacs: +44 (0)2920 740472
E.bost: developer.services@dwrcymru.com

Welsh Water is owned by Glas Cymru —a ‘not-for-profit’ company.

Mrs Lisa Sawyer

Land Studio

Chester

Cheshire

CH1 2DW
Date: 18/03/2025
Our Ref: PPA0009257

Dear Mrs Sawyer

Grid Ref: 242917 338520
Site Address: Land off B4354 Chwilog, Chwilog, Gwynedd
Development: 25 Residential Units

| refer to your pre-planning enquiry received relating to the above site, seeking our views on the capacity
of our network of assets and infrastructure to accommodate your proposed development. Having
reviewed the details submitted | can provide the following comments which should be taken into account
within any future planning application for the development.

APPRAISAL

Firstly, we note that the proposal relates to a residential development comprising of 25 units on Land off
B4354 Chwilog and acknowledge that the site is allocated (Ref:T64) within the Local Development Plan
(LDP) for 21 units. In reference to our representations during the LDP consultation process, we can
confirm that an assessment has been undertaken of the public sewerage and watermains systems to
accommodate 21 No. of Units and informs our appraisal as follows.

PUBLIC SEWERAGE NETWORK

The proposed development site is located in the immediate vicinity of a foul public sewerage system
which drains to Chwilog Wastewater Treatment Works (WwTW).

You are also advised that some public sewers and lateral drains may not be recorded on our maps of
public sewers because they were originally privately owned and were transferred into public ownership
by nature of the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011. The
presence of such assets may affect the proposal. In order to assist you may contact Dwr Cymru Welsh
Water on 0800 085 3968 to establish the location and status of the apparatus in and around your site.
Please be mindful that under the Water Industry Act 1991 Dwr Cymru Welsh Water has rights of access to
its apparatus at all times.

Rydym yn croesawu gohebiaeth yny
Gymraeg neu yn Saesneg

We welcome correspondence in
Welsh and English

olas

Glas Cymru Cyfyngedig

DWr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng
Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn
Nelson, Treharris, Morgannwg Ganol CF46 6LY.

DWr Cymru Cyf, a limited company registered in
Wales no 2366777. Registered office: Pentwyn Road,

N . A o Nelson, Treharris, Mid Glamorgan CF46 6LY
Mae DWr Cymru yn eiddo i Glas Cymru — cwmni ‘nid-er-elw’.



SURFACE WATER DRAINAGE

As of 7th January 2019, this proposed development is subject to Schedule 3 of the Flood and Water
Management Act 2010. The development therefore requires approval of Sustainable Drainage Systems
(SuDS) features, in accordance with the 'Statutory standards for sustainable drainage systems —
designing, constructing, operating and maintaining surface water drainage systems'. As highlighted in
these standards, the developer is required to explore and fully exhaust all surface water drainage options
in accordance with a hierarchy preferring infiltration (PL2) and, where infiltration is not possible, disposal
to a surface water body (PL3), in liaison with the Lead Local Flood Authority and/or Natural Resources
Wales, or surface water sewer or highway drain (PL4) in liaison with the riparian owner and/or Local
Highways Authority.

Please note, DCWW is a statutory consultee to the SAB application process and will provide comments to
any SuDS proposals by response to SAB consultation. Please refer to further detailed advice relating to
surface water management included in our attached Advice & Guidance note and our Developer Services
website at https://developers.dwrcymru.com/en/help-advice/regulation-to-be-aware-of/sustainable-
drainage-systems.

In the absence of an accompanying surface water drainage strategy, please be advised that due to
capacity constraints with the downstream public sewerage network, under no circumstances would we
allow surface water runoff highway run-off from the proposed development to communicate directly or
indirectly with the public combined sewerage system. In addition, please note, no amount of land
drainage run-off is permitted to discharge directly or indirectly into the public sewerage system.

Furthermore, Planning Policy Wales (PPW) acknowledges that discharge of surface water to foul sewers is
prohibited and highlights that any additional surface water from new developments should not be
discharged to combined systems because of the risk of pollution when combined systems overflow (Para
6.6.3). Moreover, PPW recognises the challenges faced from rainfall intensity causing surface water
flooding and diffuse pollution (Para 6.6.14) along with the importance of well-maintained sewerage
networks (Para 6.6.15), particularly as a result of run-off from built surfaces and the sewage discharges
from overloaded sewers (Para 6.6.16).

FOUL WATER DRAINAGE — SEWERAGE NETWORK

We have considered the impact of foul flows generated by the proposed development and concluded
that flows can be accommodated within the public sewerage system. We advise that the flows should be
connected to the foul sewer at or downstream of manhole SH42388501 located in highway to the front
of the site.

Should a planning application be submitted for this development we will seek to control these points of
communication via appropriate planning conditions and therefore recommend that any drainage layout
or strategy submitted as part of your application takes this into account. However, should you wish for an
alternative connection point to be considered please provide further information to us in the form of a
drainage strategy, preferably in advance of a planning application being submitted.

1 aS We welcome correspondence in Rydym yn croesawu gohebiaeth yny
Welsh and English Gymraeg neu yn Saesneg
Glas Cymru Cyfyngedig
DWr Cymru Cyf, a limited company registered in DWr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng
Wales no 2366777. Registered office: Pentwyn Road, Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn

Welsh Water is owned by Glas Cymru —a ‘not-for-profit’ company. Nelson, Treharris, Mid Glamorgan CF46 6LY Nelson, Treharris, Morgannwg Ganol CF46 6LY.

Mae DWr Cymru yn eiddo i Glas Cymru — cwmni ‘nid-er-elw’.



You may need to apply to Dwr Cymru Welsh Water for any connection to the public sewer under Section
106 of the Water industry Act 1991. However, if the connection to the public sewer network is either via
a lateral drain (i.e. a drain which extends beyond the connecting property boundary) or via a new sewer
(i.e. serves more than one property), it is now a mandatory requirement to first enter into a Section 104
Adoption Agreement (Water Industry Act 1991). The design of the sewers and lateral drains must also
conform to the Welsh Ministers Standards for Foul Sewers and Lateral Drains, and conform with the
publication "Sewers for Adoption"- 7th Edition. Further information can be obtained via the Developer
Services pages of www.dwrcymru.com.

SEWAGE TREATMENT

No problems are envisaged with the Waste Water Treatment Works for the treatment of domestic
discharges from this site.

POTABLE WATER SUPPLY

This site is crossed by a public pressurised main with the approximate position(s) being marked on the
attached statutory public watermain record. In accordance with the Water Industry Act 1991, Dwr Cymru
Welsh Water requires access to its apparatus at all times in order to carry out maintenance and repairs.
No part of any building, structure, trees, ecological mitigation or SuDS features will be permitted within
the protection zone of the public pressurised main measured 4 metres either side of the centreline. We
would also advise that the public pressurised main and its required protection should be located within a
public and accessible area and not within any private amenity space or residential curtilage. Please note,
the distance specified for this protection zone is indicative and based on industry standard guidelines.
However, the depth of the asset will need to be verified on site which may infer a greater protection
zone. For completeness, we recommend the developer refer to their title deeds to confirm if there are
any covenants or restrictions associated with the asset(s) crossing the proposed development site.

Accordingly, it is recommended that the developer contact our Plan and Protect team
(PlanandProtect@dwrcymru.com) to carry out a survey to verify the location of this asset and establish
its relationship to the proposed development. Our strong recommendation is that your site layout takes
into account the location of the assets crossing the site and should be referred to in any master-planning
exercises or site layout plans submitted as part of any subsequent planning application. Further
information regarding Asset Protection is provided in the attached Advice & Guidance note.

Capacity is currently available in the water supply system to accommodate the development. Initial
indications are that a connection can be made from the '150mm' diameter watermain in '242948,338505'
location. We reserve the right however to reassess our position as part of the formal application for the
provision of new water mains under Section 41 and Section 51 of the Water Industry Act (1991) to ensure
there is sufficient capacity available to serve the development without causing detriment to existing
customers’ supply as demands upon our water systems change continually.

1 aS We welcome correspondence in Rydym yn croesawu gohebiaeth yny
Welsh and English

Gymraeg neu yn Saesneg
Glas Cymru Cyfyngedig
DWr Cymru Cyf, a limited company registered in DWr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng
Wales no 2366777. Registered office: Pentwyn Road, Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn

Welsh Water is owned by Glas Cymru —a ‘not-for-profit’ company. Nelson, Treharris, Mid Glamorgan CF46 6LY Nelson, Treharris, Morgannwg Ganol CF46 6LY.
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| trust the above information is helpful and will assist you in forming water and drainage strategies that
should accompany any future planning application. | also attach copies of our water and sewer extract
plans for the area, and a copy of our Planning Guidance Note which provides further information on our
approach to the planning process, making connections to our systems and ensuring any existing public
assets or infrastructure located within new development sites are protected.

Please note that our response is based on the information provided in your enquiry and should the
information change we reserve the right to make a new representation. Should you have any queries or
wish to discuss any aspect of our response please do not hesitate to contact our dedicated team of
planning officers, either on 0800 917 2652 or via email at developer.services@dwrcymru.com

Please quote our reference number in all communications and correspondence.
Yours faithfully,

Rhys Evans

Planning Liaison Manager

Developer Services

Please Note that demands upon the water and sewerage systems change continually; consequently the
information given above should be regarded as reliable for a maximum period of 12 months from the date of this

letter.
1 aS We welcome correspondence in Rydym yn croesawu gohebiaeth yny
Welsh and English Gymraeg neu yn Saesneg
Glas Cymru Cyfyngedig
DWr Cymru Cyf, a limited company registered in DWr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng
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Side slope gradient:
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Total Storage Volume:

The basin base and embankments are to be lined with clay to
maintain a constant water level.

1:3
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(possible reduction during detailed levels design to allow
storage within some permeable paving areas)
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with Welsh Water.
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Orifice Flow Control Chamber
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Restricted discharge max. =
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Line and level of existing
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of proposed basin.
Maximum 1:3 slope

slope down to existing levels

Flat top maintenance strip before \

Levels to be retained at boundary
and over existing tree RPA

OQutfall into offsite land
drainage ditch, subject to
NRW and SAB conditions.

Notes

1. This drawing is to be read in conjunction with all relevant surveys.
and architectural drawings.

2. Third party information has been used to complete this design.
Land Studio are not liable for this information.

3. Levels are in metres AOD.

4. Existing drainage locations and levels and water main location
and levels must be checked prior to any works commencing and
any discrepancies in dimensions or details should be drawn to
the attention of the engineer.

5. Only main drainage currently indicated. Additional plot drainage
may be required at detailed design.

6. Surface water features designed to manage a 1 in 100 year (1%
AEP) plus 45% climate change event without flooding off site
with a discharge of 2.5/s into existing land drainage ditch to the
south.

7. Foul water is designed to collect via gravity and to discharge into
the public sewer system. Proposed ground levels have been
raised to allow a gravity connection to be designed.
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AN

hrwallingford

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Gareth Dugine Site Details

Site name: Chwilog Latitude: 52.92119°N
i . 4.33827° W

Site location: 1 Longitude:

This is an estimation of the greenfield runoff rates that are used to meet normal best practice pafarence: 1045547493

criteria in line with Environment Agency guidance “Rainfall runoff management for

developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory

standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be the basis Date: Feb 20 2025 13:22
for setting consents for the drainage of surface water runoff from sites. '

Runoff estimation approach

Site characteristics

Total site area (ha): -8

Methodology
Qgar estimation method:

SPR estimation method:

Soil characteristics

SOIL type:
HOST class:

SPR/SPRHOST:

Hydrological
characteristics

SAAR (mm):
Hydrological region:

Growth curve factor 1 year:
Growth curve factor 30
years:

Growth curve factor 100
years:

Growth curve factor 200
years:

Greenfield runoff rates

Default
2

N/A

0.3

Default
1130

0.88

1.78

2.18

2.46

Default

H124

Calculate from SPR and SAAR

Calculate from SOIL type

Notes

(1) Is Qgar < 2.0 I/s/ha?

When Qgag is < 2.0 I/s/ha then limiting discharge

rates are set at 2.0 I/s/ha.

Edited  (2) Are flow rates < 5.0 1/s?
2
Where flow rates are less than 5.0 I/s consent
N/A for discharge is usually set at 5.0 I/s if blockage
03 from vegetation and other materials is possible.
Lower consent flow rates may be set where the
blockage risk is addressed by using appropriate
Edited drainage elements.
1130
? (3) Is SPR/SPRHOST = 0.3?
0.88
Where groundwater levels are low enough the
1.78 use of soakaways to avoid discharge offsite
would normally be preferred for disposal of
2.18 surface water runoff.
2.46
Edited



Qgag (I/): 2.55 255

Tin1year (I/s): 2.25 2.25
1in 30 years (I/s): 4.54 4.54
1in 100 year (I/s): 5.57 5.57
1in 200 years (I/s): 6.28 6.28

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use
of this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at
www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of
these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,
CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational characteristics of any

drainage scheme.
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Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 1 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 17.000 Minimum Backdrop Height (m) 1.000
Ratio-R  0.200 Preferred Cover Depth (m) 1.200
CvV 1.000 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules  x
Simulation Settings
Rainfall Methodology FSR Analysis Speed Detailed
Rainfall Events Singular Skip Steady State x
FSR Region England and Wales Drain Down Time (mins) 240
M5-60 (mm) 17.000 Additional Storage (m%¥ha) 20.0
Ratio-R  0.200 Starting Level (m)
Summer CV  1.000 Check Discharge Rate(s)
Winter CV  0.840 Check Discharge Volume
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(years) (cC %) (A %) (Q%)
1 0 0 0
30 0 0 0
100 0 0 0
100 45 0 0

Node S17 Online Orifice Control

Flap Valve x Design Depth (m) 1.000 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 2.5
Invert Level (m) 39.667 Diameter (m) 0.030

Node S16 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Main Channel Length (m) 20.000
Side Inf Coefficient (m/hr)  0.00000 Invert Level (m) 39.700 Main Channel Slope (1:X) 400.0
Safety Factor 2.0 Time to half empty (mins) Main Channeln 0.030
Inlets
S15
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m? (m)  (m?) (m?)
0.000 64.1 0.0 1.800 314.9 0.0
Node S2 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 43.229 Slope (1:X) 200.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 8 Depth (m) 0.300
Safety Factor 2.0 Width (m) 7.000 Inf Depth (m)
Porosity 0.50 Length (m) 20.000
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Node S4 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 43.033 Slope (1:X) 400.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.300
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.50 Length (m) 10.000
Node S5 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 42.778 Slope (1:X) 400.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.300
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.50 Length (m) 10.000
Node S6 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 42.843 Slope (1:X) 400.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.300
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.50 Length (m) 10.000
Node S8 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 42.525 Slope (1:X) 400.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.300
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.50 Length (m) 10.000
Node S9 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 41.976 Slope (1:X) 400.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 8 Depth (m) 0.300
Safety Factor 2.0 Width (m) 5.000 Inf Depth (m)
Porosity 0.50 Length (m) 10.000
Node S12 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 42.686 Slope (1:X) 400.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.300
Safety Factor 2.0 Width (m) 6.000 Inf Depth (m)
Porosity 0.50 Length (m) 10.000
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Results for 1 year Critical Storm Duration. Lowest mass balance: 98.82%

Node Event

15 minute summer
30 minute summer
15 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
60 minute summer
60 minute summer
60 minute summer
30 minute summer
30 minute summer
1440 minute summer
1440 minute summer
1440 minute summer
15 minute summer

Link Event us
(Upstream Depth) Node

15 minute summer S1
30 minute summer S2
15 minute summer S3
30 minute summer S4
30 minute summer S5
30 minute summer S6
30 minute summer S7
30 minute summer S8
60 minute summer S9
60 minute summer S11
60 minute summer S12
30 minute summer S13
30 minute summer S14
1440 minute summer S15
1440 minute summer S16
1440 minute summer S17

us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (I/s) Vol(m3) (md3
S1 10 42.876 0.035 3.8 0.0656 0.0000
S2 19 43.259 0.030 5.2 0.4001 0.0000
S3 11 42.309 0.090 14.1 0.1892 0.0000
S4 20 43.046 0.013 0.4 0.1023 0.0000
S5 23 42,785 0.007 0.3 0.0329 0.0000
S6 19 42.851 0.008 0.3 0.0423 0.0000
S7 19 41.863 0.095 16.8 0.1641 0.0000
S8 20 42.537 0.012 0.4 0.0867 0.0000
S9 36 42.021 0.045 2.8 0.9258 0.0000
S11 37 41988 0.052 2.1 0.0739 0.0000
S12 35 42.693 0.007 0.2  0.0407 0.0000
S13 18 41306 0.108 32.1  0.3323 0.0000
S14 19 40.908 0.159 31.8 0.2275 0.0000
S15 960 40.372 0.622 6.4 0.0000 0.0000
S16 960 40.372 0.672 3.9 0.0000 0.0000
S17 960 40.372 0.705 1.6 1.0088 0.0000
S18 1 39.631 0.000 0.9 0.0000 0.0000
Link DS  Outflow Velocity Flow/Cap
Node (1/s) (m/s)
1.000 S3 3.7 0.555 0.120
2.000 S3 4.9 2.599 0.170
1.001 S7 14.1 1.238 0.649
3.000 S5 0.3 0.724 0.028
3.001 S7 0.3 0.940 0.004
4.000 S7 0.3 0.925 0.012
1.002 S13 16.7 1.314 0.723
5.000 S11 0.3 0.147 0.028
6.000 S11 1.9 0.497 0.379
5.001 S13 2.1 1.737 0.095
7.000 S13 0.2 0.684 0.010
1.003 S14 31.8 1.306 0.470
1.004 S15 31.9 1.101 0.792
Flow through Pond S16 3.9 0.020 0.000
1.006 S17 1.6 0.252 0.108
Orifice S18 1.6

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

Link
Vol (m3)
0.1434
0.0080
0.3443
0.0038
0.0049
0.0052
0.4296
0.0450
0.0227
0.0068
0.0133
0.6507
0.2112
70.8268
0.0861

Discharge
Vol (m?)

110.4
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Results for 30 year Critical Storm Duration. Lowest mass balance: 98.82%

Node Event

30 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
30 minute summer
15 minute summer
30 minute summer
30 minute summer
1440 minute summer
1440 minute summer
1440 minute summer
15 minute summer

Link Event us

(Upstream Depth) Node

30 minute summer S1
30 minute summer S2
30 minute summer S3
30 minute summer S4
30 minute summer S5
30 minute summer S6
30 minute summer S7
30 minute summer S8
30 minute summer S9
30 minute summer S11
15 minute summer S12
30 minute summer S13
30 minute summer S14
1440 minute summer S15
1440 minute summer S16
1440 minute summer S17

us Peak Level Depth Inflow
Node (mins) (m) (m) (1/s)
S1 21 43.051 0.210 9.1
S2 20 43.283 0.054 12.7
S3 20 43.026 0.807 33.3
S4 20 43.053 0.020 1.0
S5 22 42,788 0.010 0.7
S6 19 42.855 0.012 0.7
S7 21 42431 0.663 30.6
S8 20 42.543 0.018 1.0
S9 21 42.062 0.086 8.1
S11 21 42.001 0.065 5.7
S12 12 42.697 0.011 0.6
S13 19 41.498 0.300 64.7
S14 19 41.044 0.295 61.5
S15 1020 40.850 1.100 11.8
S16 1020 40.850 1.150 6.9
S17 1020 40.849 1.182 2.0
S18 1 39.631 0.000 1.2
Link DS  Outflow
Node (1/s)
1.000 S3 8.9
2.000 S3 10.4
1.001 S7 23.6
3.000 S5 0.7
3.001 S7 0.6
4.000 S7 0.6
1.002 S13 29.4
5.000 S11 0.7
6.000 S11 5.0
5.001 S13 5.7
7.000 S13 0.5
1.003 S14 61.5
1.004 S15 61.3
Flow through Pond S16 6.9
1.006 S17 2.0
Orifice 518 2.0

Node
Vol (m3)
0.3920
1.1714
1.6987
0.2241
0.0665
0.0864
1.1392
0.1876
2.0505
0.0926
0.0913
0.9192
0.4218
0.0000
0.0000
1.6910
0.0000

(m/s)
0.646
2.604
1.343
0.934
1.068
0.851
1.672
0.237
0.793
1.935
0.665
1.547
1.544
0.020
0.219

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

0.287
0.363
1.087
0.067
0.009
0.028
1.274
0.069
1.023
0.258
0.025
0.910
1.523
0.000
0.141

Status

OK

OK
OK
OK

OK
OK
OK
OK

OK

OK

Link
Vol (m3)
0.3583
0.0260
0.5311
0.0070
0.0541
0.0302
0.5956
0.0620
0.0380
0.0268
0.0635
1.0603
0.2817
160.3127
0.0861

Discharge
Vol (m?3)

149.4
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Results for 100 year Critical Storm Duration. Lowest mass balance: 98.82%

Node Event us Peak Level Depth Inflow
Node (mins) (m) (m) (1/s)

30 minute summer S1 20 43.383 0.542 11.7

30 minute summer S2 22 43.328 0.099 16.4

30 minute summer S3 20 43.316 1.097 37.5

60 minute summer S4 36 43.055 0.022 1.1

60 minute summer S5 37 42,789 0.011 0.8

30 minute summer S6 19 42.856 0.013 0.9

30 minute summer S7 20 42.769 1.001 32.8

30 minute summer S8 20 42.545 0.020 1.2

60 minute summer S9 37 42.087 0.111 8.9

30 minute summer S11 20 42.010 0.074 6.7

30 minute summer S12 20 42.699 0.013 0.8

30 minute summer S13 19 41.754 0.556 76.5

30 minute summer S14 19 41.110 0.361 73.3

1440 minute summer S15 1050 41.045 1.295 14.7

1440 minute summer S16 1050 41.045 1.345 8.4

1440 minute summer S17 1050 41.044 1.377 2.2

15 minute summer S18 1 39.631 0.000 1.3
Link Event uUs Link DS Outflow

(Upstream Depth) Node Node (1/s)

30 minute summer S1 1.000 S3 10.3
30 minute summer S2 2.000 S3 13.6
30 minute summer S3 1.001 S7 24.5
60 minute summer S4 3.000 S5 0.8
60 minute summer S5 3.001 S7 0.8
30 minute summer S6 4.000 S7 0.8
30 minute summer S7 1.002 S13 30.9
30 minute summer S8 5.000 S11 0.9
60 minute summer S9 6.000 S11 5.8
30 minute summer S11 5.001 S13 6.9
30 minute summer S12 7.000 S13 0.6
30 minute summer S13 1.003 S14 73.3
30 minute summer S14 1.004 S15 73.2
1440 minute summer S15 Flow through Pond S16 8.4
1440 minute summer S16 1.006 S17 2.2
1440 minute summer S17 Orifice S18 2.2

Node
Vol (m3)
1.0109
3.7484
2.3093
0.2751
0.0819
0.1079
1.7206
0.2286
2.7299
0.1056
0.1188
1.7026
0.5169
0.0000
0.0000
1.9701
0.0000

(m/s)
0.731
2.587
1.391
0.986
1.021
0.867
1.757
0.258
0.810
1.885
0.635
1.843
1.840
0.020
0.244

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

0.331
0.477
1.125
0.084
0.011
0.037
1.339
0.086
1.187
0.311
0.035
1.084
1.817
0.000
0.152

Status

OK

OK
OK
OK

OK

OK
OK

OK

OK

Link
Vol (m3)
0.3583
0.0336
0.5311
0.0083
0.0544
0.0305
0.5956
0.0718
0.0414
0.0291
0.0643
1.0603
0.2861
206.0255
0.0861

Discharge
Vol (m?3)

162.3
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 98.82%

Node Event us Peak Level Depth Inflow
Node (mins) (m) (m) (1/s)

30 minute summer S1 19 43.757 0.916 17.0

60 minute summer S2 41 43.449 0.220 294

30 minute summer S3 19 43.603 1.384 40.6

30 minute summer S4 20 43.058 0.025 1.8

30 minute summer S5 22 42871 0.093 10.2

30 minute summer S6 21 42.878 0.035 3.1

30 minute summer S7 18 42.894 1.126 36.0

30 minute summer S8 20 42.549 0.024 1.8

30 minute summer S9 21 42.172 0.196 15.1

30 minute summer S11 19 42.132 0.196 9.3

30 minute summer S12 19 42.701 0.015 1.1

30 minute summer S13 19 42.116 0.918 95.2

1440 minute summer S14 1170 41.474 0.725 21.2

1440 minute summer S15 1170 41.473 1.723 21.0

1440 minute summer S16 1170 41.473 1.773 11.7

1440 minute summer S17 1170 41.472 1.805 2.5

15 minute summer S18 1 39.631 0.000 1.5
Link Event uUs Link DS Outflow

(Upstream Depth) Node Node (1/s)

30 minute summer S1 1.000 S3 14.5
60 minute summer S2 2.000 S3 18.7
30 minute summer S3 1.001 S7 25.2
30 minute summer S4 3.000 S5 1.4
30 minute summer S5 3.001 S7 9.1
30 minute summer S6 4.000 S7 2.4
30 minute summer S7 1.002 S13 34.0
30 minute summer S8 5.000 S11 1.3
30 minute summer S9 6.000 S11 8.2
30 minute summer S11 5.001 S13 10.1
30 minute summer S12 7.000 S13 0.9
30 minute summer S13 1.003 S14 87.8
1440 minute summer S14 1.004 S15 21.0
1440 minute summer  S15 Flow through Pond S16 11.7
1440 minute summer S16 1.006 S17 2.5
1440 minute summer S17 Orifice S18 2.5

Node
Vol (m3)
1.7085
12.5434
2.9125
0.3614
2.1521
0.6037
1.9348
0.3272
5.0585
0.2798
0.1601
2.8139
1.0370
0.0000
0.0000
2.5831
0.0000

(m/s)
0.823
2.667
1.434
1.029
0.744
0.847
1.931
0.257
1.065
2.091
0.563
2.208
0.957
0.019
0.143

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

0.464
0.656
1.160
0.140
0.128
0.104
1.471
0.126
1.676
0.453
0.049
1.299
0.521
0.001
0.174

Status

OK
OK
OK

OK

OK

OK

OK

Link
Vol (m3)
0.3583
0.0336
0.5311
0.0431
0.0869
0.0370
0.5956
0.0913
0.0475
0.0410
0.0655
1.0603
0.2900
325.0675
0.0861

Discharge
Vol (m?3)

188.9
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