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CC2083 Channel View, Cardiff
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1 Introduction

1.1.1 Cambria Consulting Ltd have been appointed by Powell Dobson Architects on behalf of Cardiff City
Council to develop a Drainage Strategy Report in support of a planning and SAB application for the

redevelopment of the Channel View area in Grangetown, Cardiff.

1.1.2 As a result of the enactment of Schedule 3 of the Flood Management Act 2010 by Welsh
Government, the development will require. Sustainable Urban Drainage (SuDS) approval as well

as planning approval in order to be constructed.

1.1.3 The objectives of this report are:

> Identify suitable outfall locations for the Surface Water and Foul Water from the proposed
development

» Undertake hydraulic calculations to identify peak design flows or restrictions to the development
and any subsequent attenuation requirements.
Consult with the SAB and Dwr Cymru Welsh Water regarding the proposals.
Provide a schematic layout of the proposed foul and surface water drainage proposals.
Demonstrate compliance with the National SuDS standards.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 1
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2 Site Description

2.1 Site Location

2.1.1 The development is located predominantly on a brownfield site, currently occupied by 188
dwellings, accessed off Channel View Road in Grangetown Cardiff. The site is bounded by the Marl
to north, the Taff Trail & Cardiff Bay to the east, residential properties fronting Channel View road
to the west and residential dwellings to the south fronting Constant Close, Seager Drive and
Chetterton Square. The site boundary extends to South Clive Street to the south west and Ferry
Road Park and Beecher Avenue to the north west. The site is centered around OS coordinates
E:317994 N:173973 with a post code of CF11 7HY.

2.1.2 The site location is shown in Figure 1 below, a more detailed site location plan is included in

Appendix A.

Figure 1 - Site location map (Google Earth)

CC2083-CAM-ZZ-XX-RP-C-0001-S1 2
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2.2 Topography

221

2.2.2

2.2.3

A topographical survey of the site has been undertaken by 3 Point Surveys in June 2020, this
extended to incorporate portions of Ferry Road and neighbouring properties along the site
boundary. Due to the COVID-19 restrictions private enclosed gardens were not captured as part of

the survey. A copy of the topographical survey is included in Appendix B.

The survey indicates the Marl falls gently from west to east from approximately 9.5mAOD to 7.8m
AOD at the north section of the Taff Trail route. The northern and central sections of Channel View
Road are relatively flat and are between 9.5m AOD — 9.8m AOD. Channel View Road levels then
fall gradually to approximately 8.5mAQOD to the south eastern corner of the site. The access road
to the rear of existing 14 storey tower block and existing garages drops to around 7.9m AOD — 8m
AOD.

Finished floor levels of the properties within the northern and central parts of the site area are
generally elevated at around 9.5mAOD to 10m AOD. Properties within the south eastern corner of

the site are set down lower, with finished floor levels ranging between 8.7mAOD to 9.3mAOD.

2.3 Ground Conditions

23.1

2.3.2

2.3.3

234

235

An intrusive site investigation was undertaken by Terra Firma in April 2020 and a Geotechnical and
Geo-Environmental Report was issued in July 2020.

The report identifies that a portion of the site, The Marl, was used as landfill between 1936 to 1945.
Investigation results show the site is generally underlain by Made Ground. Typically the ground
conditions comprised of Grass over firm brown slightly gravelly CLAY to maximum depth of 0.45m
over MADE GROUND: medium dense black gravelly SAND to maximum depth of 5.3m over, soft
laminated silty CLAY with occasional cobble to maximum depth of 11.80m over Loose grey clayey
sandy GRAVEL to a maximum depth of 12.5m over, Medium dense to dense becoming very dense
brown sandy GRAVEL with medium cobble content to a maximum depth of 19.60m over, Hard

weathered brown occasionally mottled grey sandy MUDSTONE proved to a depth of 28m.

Multiple contaminants were identified within the Made Ground and a capping system has been

recommended with a 600mm imported clean soil capping layer provided across landscaped areas.
Groundwater strikes were relatively deep and typically between 5m — 11m below ground level.

Due to the level of contaminants found within the site, no infiltration testing was carried out during
the investigation works and infiltration solutions have been discounted within the development
proposals. All SuDs features will be lined to avoid mobilising contaminants into the groundwater
table and / or Cardiff Bay to the east of the site.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 3
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2.4 Flood Risk

241

The majority of the new development is sited in Flood Zone B which areas known to have flood in
the past evidenced by sedimentary deposits. There are small pockets of proposed development in
Flood Zone C1 along the south eastern boundary of the site and the northern section of phase 1.
There is also a portion of the marl park development that is situated in Flood Zone C1 however
there is no proposal to change the existing recreational function of this area, only regenerate and
improve the existing green space. These are areas of the floodplain which are developed and
served by significant infrastructure, including flood defences. The risk of flooding to the
development, from all sources, are further explored in the Flood Consequences Assessment (FCA)

report which is submitted as part of the planning and SUDS applications.

2.5 Proposed Development

251

252

253

Hybrid planning application for mixed-use development. Outline planning permission is sought for:
The redevelopment and extension of part of the existing Channel View Estate to provide up to 321
residential apartments and houses (Use Class C3), up to 285 sq.m of retail floorspace (Use Class
A1), communal gardens incorporating allotments and picnic areas, formal and informal children’s
play space, landscaping, cyclepaths/footpaths, drainage infrastructure, roads and parking; The
regeneration of the Marl public open space to include new/improved sports pitches, children’s play
space, a new ‘beach’, water features, landscaping, and cyclepaths/footpaths; The provision of a
new bus/cycle/pedestrian link between Channel View Road and South Clive Street and a new
cycle/pedestrian link between South Clive Street and Ferry Road; The provision of a new parking

area; Together with associated works (all matters reserved for future consideration).

Full planning permission is sought for a first phase of development comprising of a tower block (8-
12 storeys) providing 79 elderly-persons (over 55s) accommodation units, a 115sq.m community
cafe, communal gardens incorporating allotments and picnic areas, landscaping, drainage

infrastructure, footpaths, roads, parking, and associated works.

The proposed masterplan has been produced by Powell Dobson Architects, an extract of the layout

is shown in Figure 2 overleaf and included in Appendix C.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 4
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Figure 2 — Proposed Masterplan (Powell Dobson Architect)
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3 Existing Drainage

3.1.1 Welsh Water records show the Channel view estate is predominantly served by a 225mm diameter
Public Combined Sewer which runs south to north, within the western portion of the Marl at a depth
to invert of between 3 — 4.5m. Properties to the north west of Channel View Road are served by a
separate 225mm diameter Public Combined sewer which runs within the front gardens of the

properties and heads west along Beecher Avenue.

3.1.2 Asingle surface water Public Sewer, 450mm in diameter runs north to south, east of the Channel
View Road kerbline, this moves into the road near the Tower Block and outfalls into Cardiff Bay in

the south eastern corner of the site.

Figure 3 — Extract of Welsh Water Records

CC2083-CAM-ZZ-XX-RP-C-0001-S1 6
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3.1.3 A manhole survey was undertaken as part of the topographical survey by 3 Point Surveys. Existing
drainage plans have been produced, based on the manhole surveys. Drawings CC2083-CAM-ZZ-
00-GA-52-103-105 are included in Appendix D.

3.1.4 Utility GPR Surveys and drainage CCTV surveys will be carried to confirm the accurate location
and condition of the existing drainage network. The CCTV surveys will focus particularly on the

main public sewers through the site which will be affected by the proposed development works.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 7
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4 Foul Drainage

4.1.1 The existing foul drainage from the site currently drains via gravity into the 225mm Public Combined
Sewer in the Marl. The manhole survey around the existing tower block is currently inconclusive
but invert levels suggests that the foul drainage from this site potentially connects to the Public

Combined Sewer in South Clive Street, this will need to be confirmed by further survey works.

4.1.2 The existing peak foul flows from the existing 188 properties within the development area would be
8.7 I/s using the 4,000 l/dwelling/day flow from Sewers for Adoption 7t edition.

4.1.3 The proposed peak foul development flows have been calculated and summarised in Table 1

below;
Development No. of Units / Floor Area Design Rate Peak Discharge (I/s)
Residential 400 4,000 I/dwelling/day 18.52
Café / Approx. 115m2 15//hd/day 0.14
Enterprise Hub
Retail Shop Approx. 285m? 40l/hd/day 0.48
Total 19.14

4.1.4 The development proposals will therefore result in an increase of 10.44/s in peak foul discharge
rates into the surrounding public sewerage network. The public sewer is identified as a combined
sewer and therefore there is potential for surface water connections into the system to be present.
Any surface water connections would be removed as part of the development works, this would
likely offset any increase in foul flow generation. Further detailed drainage survey works would be

required to identify surface water connections present into the Combined Sewer.

4.1.5 Apre planning enquiry has been made to Welsh Water and their response dated 13" October 2020
is included in Appendix E. The enquiry confirms there is sufficient capacity within the sewerage
network to accommodate the additional foul flows from the development and a connection can be
made at, or downstream of, Welsh Water manhole ‘ST18730906’.

4.1.6 ltis proposed to gravitate drainage from the existing development into the 225mm Public Combined
Sewer running within the Marl. A Section 104 adoption agreement and 106 connection agreement

will be required with Welsh Water to enable the foul drainage to connect to the public foul sewer.

4.1.7 The redevelopment proposals will affect the Combined Sewer within the Marl and will therefore
necessitate diversion of the Public Sewer to avoid the proposed building foundations and provide
suitable easements from proposed trees, SUDS features and other services. The diversion will

need to be undertaken via a S185 diversion agreement with Welsh Water.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 8
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5 Surface Water Drainage

511

512

In October 2018, Welsh Government published the ‘Statutory standards for sustainable drainage
systems — designing, constructing, operating and maintaining Surface Water Drainage Systems’.
This standard is now mandatory for new developments with either a construction area greater than

100m2 or more than 1 dwelling.

The principles that underpin the design of surface water management schemes to meet the

standards area as follows;

SuDS schemes should aim to;

Manage water on or close to the surface and as close to the source of the runoff as possible;
Treat rainfall as a valuable natural resource

Ensure pollution is prevented at source, rather than relying on the drainage system to treat or
intercept it;

Manage rainfall to help protect people from increased flood risk, and the environment from
morphological and associated ecological damage resulting from changes in flow rates, patterns
and sediment movement caused by the development;

Take account of likely future pressures on flood risk, the environment and water resources such as
climate change and urban creep;

Use the SuDS Management Train, using drainage components in series across a site to achieve a
robust surface water management system (rather than using a single “end of pipe” feature, such
as a pond, the serve the whole development);

Maximise the delivery of benefits for amenity and biodiversity;

Seek to make the best use of available land through multifunctional usage of public spaces and the
public realm;

Perform safely, reliably and effectively over the design life of the development taking into account
the need for reasonable levels of maintenance;

Avoid the need for pumping where possible;

Be affordable, taking into account both construction and long-term maintenance costs and the
additional environmental and social benefits afforded by the system

CC2083-CAM-ZZ-XX-RP-C-0001-S1 9
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5.2 Standard S1 — Surface Water Runoff Destination

521

522

5.2.3

524

525

5.2.6

5.2.7

5.2.8

5.2.9

This standard reviews the disposal routes for surface water run-off. The destinations are split into
5 levels with level 1 being the most preferential and level 5 being the least preferred and only used

in exceptional circumstances.

Priority Level 1: Surface water runoff is collected for use;

There are no known issues or stresses on the local Mains Water supply network within the vicinity

of the site.

There are no current proposals to utilize rainwater at source or implement any green roof / blue

roof systems for collection for use.

Priority Level 2: Surface water runoff is infiltrated to ground;

As discussed in Section 2.3, an intrusive investigation was undertaken by Terra Firma, which
identified contaminants within the made ground underlying the site. Due to the risk of mobilising
contaminants into the surrounding sensitive receptors, such as the River Taff and Cardiff Bay,
infiltration drainage techniques are deemed unsuitable for the disposal of surface water runoff from

the site.

Priority Level 3: Surface water runoff is discharged to a surface water body;

The nearest water body to the site is the River Taff which is approximately 16m from the south
eastern boundary of the site, it is therefore proposed to discharge the redevelopment into the River
Taff. Currently the site already benefits from a Public Surface Water sewer outfall into the Taff. It is
proposed to continue to use the outfall which has a free discharge into Taff and ultimately Cardiff
Bay. Reusing the existing outfall will ensure works are avoided along the bank of the bay which will
reduce the need for vegetation clearance, reduce the risk of pollution to Cardiff Bay during

construction actives and minimize disruption to the Taff Trail route.

The existing Surface Water Sewer will need to diverted through the development to align with the
new road layout. The diversion of the surface water sewer will be subject to a S185 diversion

agreement with Welsh Water.

The principle of the continued use / connection into the divert sewer will be subject to agreement
with Welsh Water and the SAB.

Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway drain or other

drainage;

Surface water sewer connection has been discussed within Priority Level 3.

Priority Level 5: Discharge to a Combined Sewer

Not considered, a higher priority level is feasible.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 10
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5.3 Standard S2 — Surface Water Hydraulic Control

5.3.1 Drainage catchment plans have been produced for the pre and post development scenarios and
are included in Appendix F. The existing catchment plan, drawing CC2083-CAM-ZZ-00-SK-52-
0013, shows an existing impermeable area of 1.985 Ha in the main redevelopment area. The
proposed catchment plan, drawing CC2083-CAM-ZZ-00-SK-52-0014, shows a proposed
impermeable area of 2.358 Ha.

5.3.2  An existing model has been built for the existing Surface Water sewer that serves the site. The
existing sewer is assumed to service properties west of Channel View Road, outside the site. The
hydraulic model has been simulated for various storm events and summary of the existing
discharges are shown in Table 2 below and a copy of the hydraulic modelling results are included
in Appendix G;

Table 2: Existing Surface Water Discharges into Cardiff Bay

Storm Event Critical Storm Duration Peak Discharge Rate (l/s)
1lin 2 year 30 minute Winter 142.1
1in 30 year 15 minute Winter 290.6
1in 100 year 15 minute Winter 377.3

5.3.3 As discussed in Section 5.2, Cardiff Bay is a controlled water body which is tidally influenced and
therefore it is unnecessary to restrict the runoff development to greenfield runoff rates. The existing
outfall however will be reused and as such a 30% reduction to the existing peak discharge in the 1
in 30 year storm event is offered in line with G2.24 of the Statutory Standards for Sustainable
Drainage. The proposed discharge restriction for the development will therefore be 203 I/s. This
will be achieved by using a standard vortex flow control device prior to the last pipe run leading to
the outfall.

5.3.4 The development will be built out in a phased manner and as such there is likely to be multiple flow
controls upstream of the last vortex control chamber, of varying types, to suit the phasing of the
development. Equating the discharge restriction over the proposed catchment area, a discharge

rate of 86 I/s/ha should be applied to each impermeable catchment within each phase.

5.3.5 Outline attenuation storage volumes have been assessed using the Quick Storage Estimate tool in
Microdrainage. The attenuation requirements for the entire site and the phase 1 works are
summarised in Tables 3 & 4 below and copies of calculations are included in Appendix G. Storage
volumes have also been calculated with 10% urban creep allowance to accommodate future

extensions and increased paved areas within private properties.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 11
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Table 3: Attenuation Storage Volume Range (m3) — Whole Site

Storm Event Minimum Storage Volume (m3) Maximum Storage Volume (m3)

1in 100 year +40%CC 600 1,067
(Catchment Area 2.475ha,
discharge restriction 203l/s)

1in 100 year +40%CC 705 1,220

(with 10% urban creep
allowance)

Table 4. Attenuation Storage Volume Range (m3) — Phase 1

Storm Event Minimum Storage Volume Maximum Storage Volume

1in 100 year +40%CC 54 96
(Catchment Area 0.222ha,

discharge restriction

18.2l/s)

1in 100 year +40%CC 63 109
(with 10% urban creep
allowance)

5.3.6 Outline drainage strategy drawings, CC2083-CAM-ZZ-00-GA-52-0100,101&102 included in
Appendix H showing the general routing of the surface water drainage and provision of SUDS

features to deliver the required attenuation storage.

5.3.7 The interception of runoff for the first 5mm of rainfall events will be reviewed on receipt of the
finalised landscaping scheme for the site. The SuDS areas on the site will be compared against

the catchment areas utilising Table G2.1.

5.4 Standard S3 — Water Quality

5.4.1 The receiving water body, the downstream section of the River Taff, is designated a Site of
Importance for Nature Conservation (SINC) and important for migratory fish, otters, wildfowl and
bankside vegetation acts as a major wildlife corridor. The water body should therefore be deemed
as ‘sensitive’, and appropriate SuDs treatments will be required within the development to ensure

the quality of the surface water runoff from the development is of an acceptable standard.

5.4.2 Generally the runoff from roofs will be of ‘very low’ pollution hazard levels and will require no more
than one level of treatment prior to discharge from the site. Driveways, residential car parks, cul de
sacs and general access roads would be deemed as ‘low’ pollution hazard levels. Generally runoff
from these areas will require one to two levels of treatment. The Simple Index Approach method

should be adopted to ensure sufficient treatment measures are in place.

5.4.3 A mix of SuDS features are proposed as part of a SuDS treatment train. This includes the use of

green roofs, bioretention / rain gardens, SuDs planters, filter drains and detention basins.

5.4.4 All SuDS features will be lined with an impermeable membrane to prevent the potential of mobilising

contaminants into the underlying groundwater.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 12
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5.5 Standard S4 — Amenity

55.1

5.5.2

5.5.3

5.6

56.1

5.6.2

5.7

57.1

5.7.2

5.7.3

574

The development proposals include significant enhancements to the Marl with greater connectivity
given between the Taff Trail Route and Channel View Road and the proposed properties. The
SUDs and landscaping strategy introduces green corridors and streets, linking the internal
courtyards to the Marl. The amenity value of the park and outlook on the River Taff and Cardiff Bay

have been key considerations in the design of the masterplan.

Communal courtyards and roof terraces are proposed within the Phase 1 area which will

incorporate growing space, fruit trees, SuDS and seating space.

Some of the main SuDS features will be coupled with informal play areas, to create ‘Rain Parks’
for the benefit of the wider public. This will give opportunities for the introduction of educational

information boards explaining the role and function of the SuDS features present in the design.

Standard S5 — Biodiversity

A landscaping strategy has been produced by Tetratech and includes a significant coverage of new
tree planting, shrubs and wildflower planting to compliment the new communal spaces created by

the development.

The drainage design maximises the use of above ground, soft, SuDs features.

Standard S6 - Design of drainage for Construction, Operation and Maintenance and

Structural Integrity

The SuDS solution has been designed in accordance with the SuDS manual and the site is
generally served by shallow SuDS features, reducing the capital cost and long term maintenance

costs of the scheme.

The masterplan has maximised the use of above ground, soft, SUDS features to reduce reliance
on more engineered solutions such as extensive use of below ground storage tanks and permeable

paving construction.

As the development includes multiple properties, the SAB will be responsible for adopting and
maintaining the Surface Water drainage network. As such suitable maintenance plans and
schedules will be provided within the SuDS application to inform future maintenance requirements

and provisions.

There are no inherent safety issues with the proposed scheme. Generally the above ground SuDS
features will be dry during normal conditions and very limited in terms of water depths during
extreme events. All SuDS features are located in areas with good surveillance. Any residual risks
associated with the SuDs features will be highlighted within the designer’s risk assessment

submitted as part of the SuDS application.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 13



CC2083 Channel View, Cardiff
Drainage Strategy Report

6 Conclusions

6.1.1

6.1.2

6.1.3

6.14

6.1.5

6.1.6
6.1.7

Welsh Water have confirmed there is sufficient capacity within the sewerage network for the

additional peak foul flows generated by the development.

The foul water drainage will continue to gravitate to the 225mm diameter Public Combined Sewer

which runs south to north through the site.

The existing Combined sewer and large proportion of the Public Surface Water sewer on site will
be diverted to suit the realigned road network within the masterplan. The combined sewer will be
diverted into the western side of the Marl. These diversions will be subject to S185 diversion

agreements with Welsh Water.

The surface water system will be drain via an existing Public Surface Water sewer outfall into
Cardiff Bay. Flows will be restricted to 203l/s, representing a 30% betterment to the pre

development flows in a 1 in 30 year storm event.

Attenuation storage will be provided for the 1 in 100 year +40% storm event predominantly via a
series of raingardens and detention basins. A 10% urban creep factor will be accommodated for

the proposed catchment area.
The SuDs and landscaping scheme bring multiple amenity and biodiversity benefits to the area.

The surface water strategy will be subject to SAB approval and further detailed design following

more detailed utility and drainage CCTV surveys.

CC2083-CAM-ZZ-XX-RP-C-0001-S1 14
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Appendix A: Site Location Plan

CC2083-CAM-ZZ-XX-RP-C-0001-S1
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Mrs Elise Coalter

Cardiff Council

County Hall Room 412
County Hall Atlantic Wharf
Cardiff

CF10 4UW

Dear Mrs Coalter

Grid Ref: 318012 174029

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

Site Address: Channel View Road Cardiff, CF11 7HY
Development: 359 dwellings, 1 x retail, 1 x food & drink

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

Date: 13/10/2020
Our Ref: PPA0005185

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

| 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.

ASSET PROTECTION

The proposed development site is crossed by both public sewers and watermains with the approximate
position being marked on the attached Statutory Public Sewer Record & Water Plan. The positions of
these assets shall be accurately located and marked out on site before works commence and no
operational development shall be carried out within 3 metres either side of the centreline of the public
sewer or 3.5 meters either side of the centreline of the watermains .

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

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.

We welcome correspondence in
Welsh and English

Rydym yn croesawu gohebiaeth yn'y
Gymraeg neu yn Saesneg

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,
Nelson, Treharris, Mid Glamorgan CF46 6LY

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



Please be mindful that under the Water Industry Act 1991 Dwr Cymru Welsh Water has rights of access to
its apparatus at all times.

PUBLIC SEWERAGE NETWORK

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

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 which states that discharge to a combined sewer shall only be made as a
last resort. Disposal should be made through the hierarchical approach, preferring infiltration and, where
infiltration is not possible, disposal to a surface water drainage body in liaison with the Land Drainage
Authority and/or Natural Resources Wales.

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 combined sewer at or downstream of manhole ST18730906 located in the south-east of
the development 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.

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

We welcome correspondence in Rydym yn croesawu gohebiaeth yn'y
Welsh and English Gymraeg neu yn Saesneg

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’.



(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.

WATER SUPPLY

A water supply can be made available to service this proposed development. Initial indications are that a
connection can be made from the existing watermain located onsite. The cost of providing new on-site
watermains can be calculated upon the receipt of detailed site layout plans which should be sent to the
above address.

| 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,

Owain George
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.

We welcome correspondence in Rydym yn croesawu gohebiaeth yn'y
Welsh and English Gymraeg neu yn Saesneg

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’.


http://www.dwrcymru.com/
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Cambria Consulting Ltd

Page 1

Cambria House
16-17a Plas St Pol de Leon
Penarth Marina

Date 27/10/2020 16:10
File Channel View Existing S...

Designed by Benwhyman

Checked by

XP Solutions

Network 2019.1

Existing Network Details for Storm

PN Length Fall Slope I.Area

(m) (m) (1:X) (ha)

1.000 33.305 0.260 128.1 0.168
1.001 19.860 0.100 198.6 0.023

2.000 21.3%94 0.435 49.2 0.147

1.002 50.253 0.050 1005.1 0.172
1.003 20.213 0.020 1010.7 0.041

3.000 20.560 0.185 111.1 0.179

1.004 58.619 0.117 501.0 0.119
1.005 27.955 0.056 499.2 0.056
1.006 31.493 0.062 508.0 0.243
1.007 62.661 0.641 97.8 0.160
1.008 41.827 0.429 97.5 0.103
1.009 63.457 0.250 253.8 0.173
1.010 26.096 0.080 326.2 0.358
1.011 19.242 0.070 274.9 0.056

T.E. Base
(mins) Flow (1/s)

5.00 0.0
0.00 0.0
5.00 0.0

0.00 0.0
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5.00 0.0
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O O O O O O o o
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k
(mm)

0.600
0.600

0.600

0.600
0.600

.600
.600
.600
.600
.600
.600
.600
.600

O O O O O o o o

Network Results Table

PN US/IL & I.Area £ Base

(m)

1.000 8.510
1.001 8.250

2.000 8.660

1.002 8.150
1.003 8.100

3.000 8.340

.004
.005
.006
.007
.008
.009
.010
.011

.080
.963
.907
.470
.829
.400
.150
.070

=
oY O O O =] 1 J ©

(ha) Flow (1/s)
0.168 0.0
0.191 0.0
0.147 0.0
0.510 0.0
0.551 0.0
0.179 0.0
0.849 0.0
0.905 0.0
1.148 0.0
1.308 0.0
1.411 0.0
1.584 0.0
1.942 0.0
1.998 0.0

Vel
(m/s)

1.15
0.92

1.44

0.40
0.40

0.95

.58
.58
.57
.46
.47
.52
.34
.46

P R P NDDNDO OO

HYD DIA

SECT (mm)

o 225

o 225

o 150

o 225

o 225

o 150

o 225

o 225

o 225

o 600

o 600

o 600

o 600

o 600
Cap
(1/s)
45.9
36.7
25.4
le.1
16.0
16.8
23.0
23.0
22.8
696.5
697.4
430.9
379.7
413.9

Section Type

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
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Cambria Consulting Ltd Page 2

Cambria House
16-17a Plas St Pol de Leon
Penarth Marina

Date 27/10/2020 16:10 Designed by Benwhyman
File Channel View Existing S... |Checked by
XP Solutions Network 2019.1

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)

1.000 - - 100 0.168 0.168 0.168
1.001 - - 100 0.023 0.023 0.023
2.000 - - 100 0.147 0.147 0.147
1.002 - - 100 0.172 0.172 0.172
1.003 - - 100 0.041 0.041 0.041
3.000 - - 100 0.179 0.179 0.179
1.004 - - 100 0.119 0.119 0.119
1.005 - - 100 0.056 0.056 0.056
1.006 - - 100 0.243 0.243 0.243
1.007 - - 100 0.160 0.160 0.160
1.008 - - 100 0.103 0.103 0.103
1.009 - - 100 0.173 0.173 0.173
1.010 - - 100 0.358 0.358 0.358
1.011 - - 100 0.056 0.056 0.056

Total Total Total

1.998 1.998 1.998

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.011 7.000 6.000 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

Return Period (years) 100
FEH Rainfall Version 2013
Site Location GB 318039 173923 ST 18039 73923

Data Type Point

Summer Storms Yes

Winter Storms Yes

Cv (Summer) 0.750

©1982-2019 Innovyze




Cambria Consulting Ltd

Page 3

Cambria House

16-17a Plas St Pol de Leon

Penarth Marina

Date 27/10/2020 16:10

File Channel View Existing S... |Checked by

Designed by Benwhyman

XP Solutions

Network 2019.1

Synthetic Rainfall Details

Cv (Winter) 0.840

Storm Duration (mins)

30

©1982-2019 Innovyze




Cambria Consulting Ltd

Page 4

Cambria House

16-17a Plas St Pol de Leon

Penarth Marina

Date 27/10/2020 16:10

File Channel View Existing S...

Checked by

Designed by Benwhyman

XP Solutions

Network 2019.1

2 year Return Period Summary of Critical Results by Maximum Outflow (Rank
1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model
FEH Rainfall Version

Site Location

Cv
Cv

Margin for Flood Risk Warning
Analysis Timestep 2.5 Second Increment

Data Type

(Summer)
(Winter)

(mm)
DTS Status

DVD Status
Inertia Status

Profile(s)

Duration(s) (mins) 15, 30, 60, 120, 180,
Return Period(s) (years)
Climate Change (%)
US/MH Return Climate First (X) Firs
PN Name Storm Period Change Surcharge Fl
1.000 1 15 Winter 2 +0% 2/15 Summer 30/15
1.001 2 30 Winter 2 +0% 2/15 Summer 30/15
2.000 3 15 Summer 2 +0% 2/15 Summer 2/30
1.002 4 30 Winter 2 +0% 2/15 Summer 30/15
1.003 5 30 Winter 2 +0% 2/15 Summer 30/15
3.000 6 15 Summer 2 +0% 2/15 Summer 30/15
1.004 7 30 Winter 2 +0% 2/15 Summer 30/15
1.005 8 30 Winter 2 +0% 2/15 Summer 100/15
1.006 9 30 Winter 2 +0% 2/15 Summer 30/15
1.007 10 30 Winter 2 +0%
1.008 11 30 Winter 2 +0%
1.009 13 30 Winter 2 +0% 100/15 Winter
1.010 14 30 Winter 2 +0% 30/15 Winter
1.011 15 30 Winter 2 +0% 100/15 Summer

GB 318039 173923 ST 18039 73923

FEH
2013
Point
0.750
0.840
300.0
(Extended)
ON
ON
ON

Summer and Winter

240, 360, 480, 600,
720, 960
2, 30, 100
0, 0, O
t (Y) First (Z) Overflow
ood Overflow Act.
Summer
Summer
Winter
Summer
Summer
Summer
Summer
Summer
Summer
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Cambria Consulting Ltd

Page 5

Cambria House

16-17a Plas St Pol de Leon
Penarth Marina

Date 27/10/2020 16:10

File Channel View Existing S... |Checked by

Designed by Benwhyman

XP Solutions

Network 2019.1

2 year Return Period Summary of Critical Results by Maximum Outflow (Rank

PN

.000
.001
.000
.002
.003
.000
.004
.005
.006
.007
.008
.009
.010
.011

PR R PR RPRRR WOR PN R

US/MH
Name

0 J oy U W N

el
OB WwE oW

1) for Storm

Water Surcharged Flooded Pipe
Level Depth Volume Flow / Overflow Flow

(m) (m) (m?) Cap. (1/s) (1/s)
9.622 0.887 0.000 0.38 16.5
9.674 1.199 0.000 0.32 10.8
9.425 0.615 0.000 0.66 15.9
9.652 1.277 0.000 1.82 28.2
9.523 1.198 0.000 3.19 30.6
9.267 0.777 0.000 0.97 15.3
9.450 1.145 0.000 2.06 45.6
8.944 0.756 0.000 2.30 49.3
8.660 0.528 0.000 3.11 66.4
7.618 -0.452 0.000 0.14 79.7
6.983 -0.446 0.000 0.15 89.1
6.628 -0.372 0.000 0.31 105.0
6.458 -0.292 0.000 0.52 137.6
6.355 -0.315 0.000 0.46 142.1

Status

FLOOD RISK
FLOOD RISK
FLOOD RISK
FLOOD RISK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
OK
OK
OK

Level
Exceeded

25
21
30
14
4
21
8
2
12
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Quick Storage Estimate (Whole Site)

-

Enter Area between 0.000 and 559 555

¥ Quick Storage Estimate E@
Variables
| FEH Rainfsll “| v (Summen) 0.750
Retum Perod bear) Cv (Winter
Variables Version | 2013 ~ Paint Impemeable Area tha) 2475
Results Site 5B 318033 173523 5T 18039 73923 Mayimum Allowable Discharge {/s) 2030
Infittration Coefficient {m./hr) 0.00000 B
Design
Owverview 20
Cimate Change (%)
Owerview 30
Wi
Analyse oK Cancel Help
Enter Area between 0.000 and 955 559
¥ Quick Storage Estimate E@
Resuli=
Global Variables require approximate storage
of between 600 m* and 1067 m>.
These values are estimates only and should not be used for design purposes.
\ariables
Results
Design
Overview 20
Overview 30
Wi
Analyse QK Cancel Help




Quick Storage Estimate (Whole Site with 10% Urban Creep)

-

£ Quick Storage Estimate EI@
Variables
| FEH Rainfall " | Cv (Summer) 0750
ReumPeodgoon) (10 ] Gy e
Variables Version | 2013 ~ Point Impemmeable Area fha) 2723
Results Ste | GB 318035173523 5T 18033 73523 | Maximum Alowable Discharge {/5) 203.0
) Infitration Coefficient {m/hr) 0.00000 B
Design
Ovenview 2D
Cimate Change ()
Overview 3D
Wit
Analyze QK Cancel Help
Enter Maximum Allowable Discharge between 0.0 and 355555.0
¥ Quick Storage Estimate E@
Resuli=
Global Variables require approximate storage
of between 705 m* and 1220 m*.
These values are estimates only and should not be used for design purposes.
Wariables
Results
Design
Overview 2D
Overview 3D
Wit
Analyse OK Cancel Help

Enter Maximum Allowable Discharge between 0.0 and 955559.0




Quick Storage Estimate (Phase 1)

-

¥ Quick Storage Estimate E@
Vaniables
| FEH Rainfall ~ | Cv (Summer) 0.750
S Cu (Wirter)
Variables Version | 2013 ~ Poirt III Impemeable Area fha)
Results Site 5B 318035 173523 5T 18039 73523 Maximum Allowable Discharge {/s)
Infiltration Coefficiert (m./hr) 0.00000
Design
Overview 20
Cimate Change ()
QOwverview 3D
Wi
Andyse | | OK || Cancel | | Hebp
Enter Maximum Allowable Discharge between 0.0 and 999555.0
¥ Quick Storage Estimate EI@
Resuliz
Global Variables require approximate storage
of between 54 m* and 96 m3.
These values are estimates only and should not be used for design purposes.
“arables
Results
Design
Overview 2D
Overview 3D
Wit
Anayse | | OK | | Cancel | | Hep

Enter Maximum Allowable Discharge between 0.0 and 559359.0




Quick Storage Estimate (Phase 1 with 10% Urban Creep)

-

¥ Quick Storage Estimate

Enter Area between 0.000 and 359,959

==
Variables
| FEH Rainfall “| e (Summen 0750
Retum Period frears) Cv (Winter)
Varizbles Version | 2073 ~ Pt Impermeahle Area (ha)
Results Site | GB 318039 173923 5T 18039 73923 Mayimum Allowable Discharge {/5)
: Infiltration Coefficient (m./hr) 0.00000 B
Design
Sy Facor
Overview 2D
Cimate Change ()
Overview 3D
Vit
Analyse oK Cancel Help
Enter Area between 0.000 and 999.999
;/ Quick Storage Estimate EI
Resuli=
Global Variables require approximate storage
of between 63 m* and 109 m*.
These values are estimates only and should not be used for design purposes._
Wariables
Results
Design
Qverview 2D
Overview 3D
Wit
Analyse QK Cancel Help
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RAINGARDENS WILL COLLECT RUN-OFF FROM
THE REALIGNED AND WIDENED SECTIONS OF
CHANNEL VIEW ROAD.

THE MARL

EXISTING SURFACE WATER SEWER DIVERTED

S$185 DIVERSION AGREEMENT WITH WELSH
WATER.

THROUGH NEW ROAD ALIGNMENT. SUBJECT TO
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ONLINE SHALLOW ATTENUATION BASINS,
CASCADED THROUGH THE MARL. BASINS SITED
FOR EASE OF PHASING OF THE SURFACE
WATER DRAINAGE NETWORK.

EXISTING 225mm PUBLIC COMBINED SEWER TO
BE DIVERTED INTO THE MARL. 6m EASEMENT
HAS BEEN ACCOMODATED WITHIN THE
LANDSCAPING PROPOSALS. SUBJECT TO S185
DIVERSION AGREEMENT WITH WELSH WATER.

EXISTING 600mm PUBLIC SURFACE
WATER SEWER OUTFALL INTO
CARDIFF BAY TO BE REUSED.

HYDROBRAKE FLOW CONTROL
CHAMBER. RESTRICTED TO 203 I/s,
REPRESENTING A 30% REDUCTION
IN PRE DEVELOPMENT FLOWS
WITHIN A 1IN 30 YEAR RETURN
PERIOD.
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