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Disclaimer

The conclusions in the Report titled Drainage Strategy are Stantec’s professional opinion, as of the time
of the Report, and concerning the scope described in the Report. The opinions in the document are
based on conditions and information existing at the time the scope of work was conducted and do not
take into account any subsequent changes. The Report relates solely to the specific project for which
Stantec was retained and the stated purpose for which the Report was prepared. The Report is not to
be used or relied on for any variation or extension of the project, or for any other project or purpose, and
any unauthorized use or reliance is at the recipient’s own risk.

Stantec has assumed all information received from Trivallis (the “Client”) and third parties in the
preparation of the Report to be correct. While Stantec has exercised a customary level of judgment or
due diligence in the use of such information, Stantec assumes no responsibility for the consequences of
any error or omission contained therein.

This Report is intended solely for use by the Client in accordance with Stantec’s contract with the Client.
While the Report may be provided by the Client to applicable authorities having jurisdiction and to other
third parties in connection with the project, Stantec disclaims any legal duty based upon warranty,
reliance or any other theory to any third party, and will not be liable to such third party for any damages
or losses of any kind that may result.
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Introduction

1 Introduction

Stantec have been commissioned by Trivallis to provide a proposed drainage strategy for Phase 1A of the
proposed Penrhys Village as redevelopment of the existing residential Penrhys estate on land off Penrhys Road
(B4512), Ferndale, Rhondda Cynon Taf.

This report is required to support the SAB pre-application submission and planning process.

The objectives of the report are to;
Review the existing drainage arrangements on site for both surface and foul water;

Assess the feasibility of Sustainable Drainage Systems (SuDS) features within the development to
control and discharge surface water runoff in line with the requirements of the statutory National
Standards for Sustainable Drainage Systems;

Assess the options for the disposal of foul water from the development; and

Provide a preliminary design for surface water (SuDS) systems including indicative sizing of
storage/attenuation features and conceptual plan suitable for inclusion in a pre-application submission
to the local authority.

Capture the feedback from the SAB at pre-application stage and present a drainage strategy
incorporating comments where applicable to support the planning application for the development.

The following tasks have been undertaken to complete this report;
A desktop investigation of the site's existing foul and surface water drainage arrangements;

Outlined anticipated solutions for foul sewage disposal, and the sustainable management of surface
water runoff. This includes preliminary calculations, in order that the conceptual designs may be
agreed with the relevant authorities;

Determined the area of impermeable surfaces added by the proposed development and estimated the
predevelopment run-off rates for the site area;

Assessed the feasibility of using infiltration as a disposal method, based on available information for
the ground and site conditions;

Estimated the size of storm water storage needed to manage run-off from the site post-development,
using industry standard drainage design software (InfoDrainage);

Identified areas of the site for SuDS and provided general information on their maintenance
requirements.

Several sources of information have been used to compile this drainage strategy. Whilst Stantec believe them to be
trustworthy we are unable to guarantee the accuracy of the information that has been provided by others.

This report is based on information available at the time of preparation. Consequently, there is potential for further
information to become available. These changes may lead to future alteration to the conclusions drawn in this
report for which Stantec cannot be held responsible.

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001 3
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2  Existing Site

2.1 Site Location and Description

Phase 1A of the Penrhys Village redevelopment is shown by the red line boundary in Figure 1. This phase
of redevelopment forms part of the wider existing Penrhys village indicated by the orange boundary.
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Figure 1: Site Location (ref Open Street Map)

2.1.1  Wider village

Situated near the top of a hill to the west of Pontygwaith there is an existing housing association
residential development in a state of disrepair that forms the village of Penrhys. The site is served by an
existing road network, where it is accessed from the south via a roundabout, with two main roads
encircling the site. The topography of the site is notably steep (varies typ. 1:5-1:8) with levels falling from
north to south. To the south of the roundabout the site continues down the hill in the form of a field with a
small amphitheatre and statue.

The existing housing estate includes approximately 300 buildings of an original 950, of which the majority
are one to three bedroom properties over two to three storeys in staggered terraced fashion. As part of the
estate there is the Llanfair Uniting Church, Penrhys Primary School, Penrhys Children and Family Centre
and Penrhys Cemetery. Many of these houses and community buildings have already been demolished
with limited visible above ground remanences of their existence other than minor infrastructure elements
left behind such as slabs, garden retaining walls, streetlighting columns and unallocated parking areas.

The most northern road encompassing the main part of Penrhys village reaches 350m AOD. The most
southern point of the road at the roundabout exit to Penrhys Road, following to Porth, sits at 290m AOD

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001 4
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2.1.2

representing a 60m change in level roughly north to south across the main part of the site. The
development north to south stretches approximately 600m, this suggests an average gradient of 1 in 10.
The localised gradient from east to west remains fairly irregular through the existing development but with
a general trend of south eastern gradient on the eastern side and south western gradient of the western
side.

An existing civil engineering constraints plan for the wider village is included in Appendix A.

Village History

OS Maps from 1919 - 1961, extracts of which are included Figure 3 and Figure 2 show Penrhys was
predominantly open fields with the cemetery identifiable in the 1937-1961 version. The Penrhys Road is
also shown to have been established over this time.

Figure 3: NLS 1919 - 1930 OS Map - ref National Figure 2: NLS 1937 - 1961 OS Map - ref National
Library of Scotland Library of Scotland

Figure 4 shows an extract of OS Mapping from 1949 - 1972. Notably the cemetery is more established
and a number of buildings adjacent to Penrhys Road have been constructed which is around the later half
of what was considered the mining boom in the wider area. The OS Map also indicates 'Drain’'s’ running
through the site which were likely land drainage ditches/watercourses routed along the land parcel
boundaries.
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Figure 4: NLS 1949 - 1972 OS Map - ref National Library of Scotland

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
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The modern village of Penrhys was first developed in 1966 as a new modern council housing
development. It was constructed between 1966 and 1969 and officially opened in 1968, consisting of 951
houses. The OS Map in Error! Reference source not found. does not yet show the village. The image in
Figure 5 shows the full extent of Penrhys as of 1994.

Demolition of many of the buildings began in the 1990's with the current Penrhys village now consisting of
around 300 buildings. Figure 6 shows the extent of the buildings that had been removed by 2001, Figure 7
shows the extent of the buildings that had been removed by 2006 and finally Figure 8 shows the site as of
August 2023 with more buildings having been removed over that period.

Figure 5: Penrhys July 1994 - ref Wales Online Article

017 Figure 6: Extract of Google Earth 2001 imagery,

accessed Jul 23

\\ P Ao o 4 ;“ g
Figure 7: Extract of Google Earth 2006 imagery, Figure 8: Extract of Google Earth 2023 imagery,
accessed Jul 23 accessed Auqg 23

2.1.3 Phase 1A

Phase 1A of the village has been identified by the client and design team and comprises the most north
westerly area. It is defined largely by the north western section of Heol Pendyrus road, the steep Heol- Y
Waun road to the east and Pen Tyntyla road to the south. There are a limited number of existing
properties mainly within the central part of the site area with the large majority having been demolished in
the past. It is characterised by steeply banked swathes of grassland, pockets of parking areas, and
intersecting foot paths.

Of note is that immediately to the north of the site on the opposite side of the road is a large area of NRW
managed woodland, a disused district heating centre building/boiler house, and a heavy duty inlet
headwall which accepts flows from a land drainage ditch that serves land to the north and conveys into a

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001 6
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piped surface water culvert beneath the site. This is one of three culverts that take runoff from the north
and pass them beneath the wider village southwards. The next and central inlet is situated opposite the

top of Heol Pendyrus road.

Table 1: Site Information

Address Pen Tyntyla, Stanleytown, Tylorstown, Penrhys, Rhondda Cynon Taf,
Wales, CF43 3RB

Grid Reference X- 300131, Y- 195039

What3Words descended.stays.chart

Datum (AOD) 3345m AOD

Figure 9: Phase 1A site location satellite image (ref Bing Maps)

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001
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2.2

Flood Risk

As shown from the extract of the NRW Flood Map for Planning (Figure 10), the whole site area is situated
outside an area subject to flood risk from rivers or sea which is considered to be at little or no risk of fluvial
or coastal/tidal flooding.

FPenrhys
Cemetery

Figure 10: Extract of NRW Flood Map for Planning (River & Sea)

The NRW Surface Water runoff and Small Watercourse flood risk mapping (Figure 11) shows that the site
is predominantly at no/low risk from surface water runoff and small watercourse flooding. There is an
overland flow path, formed by runoff from the land to the north which follows a route through the centre of
the phase and predevelopment likely formed sections of an active small watercourse through the area.
Any future redevelopment of the area should give due consideration to this flood risk and its safe
management as a potential blue-green corridor through the site particularly in the winter months/after
periods of heavy rainfall where exceedance of drainage systems could be seen.

Penrhys, /
g i
>

Penrhys
Cemetery

Figure 11: Extract of NRW Flood Map of surface Water & Small Watercourse

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
Strategy | 000566-STN-XX-XX-RP-C-000001 8
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2.3 Existing Drainage Arrangements

2.3.1 Public Sewers

Dwr Cymru Welsh Water (DCWW) asset records for the site show that for the majority of the site there are
no public sewers crossing the site area. The are areas of public foul sewer shown between the central and
eastern dwellings within the southern half of the site. This are fragmented and the information largely
appears to be incomplete. Outside the site boundary, dedicated public foul sewers are present which
serve domestic discharge from residential properties to the south and east. There appear to be no public
surface water sewers within the phase or wider area. An extract of the DCWW mapping which shows this
is included in Figure 12.
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Figure 12: Extract of DCWW Asset Record Mapping

GPR services survey has been undertaken to support the design development of this and future phases.
This survey has shown that dedicated surface and foul water drainage exists throughout the phase. An
existing drainage plan has been prepared which presents a combination of the DCWW asset mapping,
GPR services survey, and also the results of CCTV connectivity surveys — refer to Appendix B.

From this, it can be seen that despite the historical demolition of dwellings across the phase as discussed
in Section 2.1.2, more drainage infrastructure remains than is shown by the DCWW mapping. It is
anticipated that this drainage is considered as public sewers as a result of the Public Sewer Transfer Regs
2011 and that the DCWW records are incomplete to reflect this. The exception being any single curtilage
drainage connections.

Of note is the routing of the public foul water sewer network which directs flows south west to Pen Tyntyla
where the sewer changes direction and directs flows south east through the wider village. An arrow
marked in Figure 12 shows the location of foul sewer connection for this phase to the wider network.
Ultimately this sewer directs flows back out onto Heol Pendyrus before discharging to the public combined
sewer on situated on the east side of the roundabout before heading down Penrhsy Road.

In addition, a network of dedicated surface water sewers are present across the Phase 1A site which
includes a connection to the land drainage ditch inlet north of Heol Penyrus adjacent to the old boiler

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001 9
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2.3.2

2.3.3

2.3.4

Site

house. As this network serves multiple curtilages, it is anticipated to be adopted also following the
implementation of sewer transfer regulations mentioned. The surface water network largely runs parallel
with the foul drainage and also directs flows south west to Pen Tyntyla road before heading further south
through the village. The surface water runoff from this phase is discharged unattenuated to a 525mm dia
concrete culvert that also passes west to east beneath the roundabout at the south of the village before
conveying flows west via Penrhys Road. The ultimate discharge point is expected to be to a tributary of
the Rhondda River.

Foul Water (Private)

Private foul drainage within the Phase 1A site area is expected to be limited to those connections that
serve single curtilages only owing to the Private Sewer Transfer Regs 2011. Some limited private foul
drains remain as they are understood to serve a single curtilage — refer to the existing drainage plan
included in Appendix B — Existing Drainage Plan. It is noted that there are some discrepancies shown in
the DCWW mapping records where drainage is marked as ‘private’; however, this is expected to be out of
date information.

Surface Water (Private)

As with the foul drainage, limited extents of surface water drainage is anticipated within the Phase 1A site
local to existing single curtilage properties.

Highway Drainage

Heol Pendyrus, PenTyntla, and Heol-Y-Waun, are served by traditional highway gullies which can be seen
on site and from the survey information available. These gullies direct the runoff into the surface water
drainage network that serves the properties across the Phase 1A extent and wider village — refer to Figure
13.

Figure 13: An example of a traditional gully serving Heol Pendyrus road

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
Strategy | 000566-STN-XX-XX-RP-C-000001 10
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2.4 Existing Contributing Areas and Run-Off Rates

In accordance with the statutory Sustainable Drainage Systems Standards for Wales (SDSSW)- designing,
constructing, operating and maintaining surface water drainage systems:

The Brownfield run-off rates have been calculated and Table 2 summarises the runoff rates for each return period
(2, 30 & 100). Model calculations detailing the derivation of the values in the table using FEH are available in
Appendix C.

Consultation with SAB has been ongoing regarding establishing the brownfield runoff rate. SAB requested a
drainage model of the existing drainage arrangements to accurately determine the brownfield runoff rate. The
results of which are in Table 2.

Figure 14 shows an extract from email correspondence with SAB regarding the existing impermeable areas of the
site and the proportions of that considered for Phase 1A to finalise the brownfield runoff rate.

In summery and including calculations:

(Using Model with Road Included — See Snip 1)
AREAs

IMP Outside Phase 1A = 0.344ha

IMP Road Outside/Above Phase 1A= 0.138ha
Existing IMP Area within Phase 14 = 1.596ha

Total Catchment (With Road) = 2.078ha

@56 for 2year 15MIN Storm Event = 196.5 /s

The proportion of Phase 1A Area within Calc = 76.8%

As a result. Brownfield Runoff for Phase 1A = 196.5 x 0.768 = 150.9 lis

Figure 14: Extract from email correspondence with SAB

Table 2: Existing Brownfield Run-Off Rates by Return Period

2yr 196.5
30yr 395.3
100 yr 477.6

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001 11
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3 Proposed Development

3.1 Development Proposals

The proposed development of Phase 1A is to provide 121 no. residential units comprising a mixture of 2, 3, and 4
bed houses split between market and affordable housing and includes the provision of a block of flats. These
residential units are grouped approximately into four quarters of the phase site area split centrally by a green
landscape corridor and north to south by new roads. The phase incorporates and maintains the existing Heol
Pendyrus road to the northern boundary incorporating some parking bays and traffic calming measures along with
the realignment of Pen Tyntyla which forms the southern boundary. The development seeks to incorporate public
open spaces (POS) intersected by pedestrian foot paths to link the different areas of the site, open attenuation
basins, and an area for children’s play. Figure 15 includes an extract of the proposed Phase 1A site layout.

Figure 15: lllustrative sketch layout, Sept 2025

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001 12
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3.2 Foul Water Drainage

A new foul water drainage system will be required to serve the domestic fouls from the proposed residential
dwellings. Having reviewed the existing infrastructure, it is considered that the discharge of foul water from the site
will be to the public foul water sewer situated within Pen Tyntyla. It is considered that a gravity connection to the
sewer from the site can be achieved by a new foul drainage network whilst maintaining self-cleansing velocities.

All works to the existing public foul sewer is subject to confirmation from DCWW as the asset owner. All on site
sewerage systems will be designed and constructed to comply with building regulations requirements with any
adopted elements in accordance with the latest edition of “Sewers for Adoption”.

Based on the projected number of residential units (121 units), the estimated peak foul flow rate is 5.6l/s. This will
be subject to DCWW consent and approval via S106 Agreement.

All on site sewerage systems will be designed and constructed to comply with building regulations requirements
with any adopted elements in accordance with the latest edition of “Sewers for Adoption” and any of the adopting
authority’s (DCWW) specific requirements.

3.3 Surface Water Drainage

The aim of the surface water drainage strategy is to mimic the natural catchment processes as closely as possible
and adopt the principles of water management schemes as stated in Section 2 of the Sustainable Drainage
Systems Standards for Wales (SDSSW) document, 2018. Schedule 3 of the Flood and Water Management Act has
been implemented by the Welsh Government which requires any development of more than 1 unit or where the
construction area is greater than 100m? to comply with the SuDS Approving Bodies (SAB’s) design guidance and
ministers’ standards which will require all sites to adopt SuDS in their design. The standards are listed below:

S1 — Surface Water Runoff Destination

S2 — Surface Water Runoff Hydraulic Control

S3 — Water Quality

S4 — Amenity

S5 — Biodiversity

S6 — Design of Drainage for Construction, Operation and Maintenance

The Standards listed will need to be met by the design to comply with the SDSSW. S1 is a hierarchy standard with
standards S2-S6 being fixed.

The proposed SuDS & drainage strategy layout can be found in Appendix D.

3.3.1 S1 - Surface Water Run-off Destination

In determining a suitable methodology for disposal of surface water flows from this development, it is necessary to
explore the technical options outlined under Standard S1 of the SDSSW 2018 document published by Welsh
Government. This states that disposal should be made through the hierarchical approach which are, in order of
preference; surface water runoff collected for use, infiltration methods, discharge to surface water body, discharge
to a surface water sewer, highway sewer or another drainage system and finally discharge to a combined sewer.

Table 3 presents the discharge hierarchy considering all the available information obtained in preparation of this
report.

Table 3: Surface Water runoff discharge hierarchy appraisal

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
6 Strategy | 000566-STN-XX-XX-RP-C-000001 13
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Destination
Option

Level

1. Collected for
Re-use

2. Infiltrates to
Ground

3. Discharge to
surface water
body

4, Discharge to
surface water
sewer

5. Discharge to
combined
water sewer

Means

Collection, temporary
storage and reuse
(e.g. rainwater
harvesting)

Infiltration SUDS
techniques (e.g.
infiltration basin)

Conveyance via
SuDS techniques (e.g.
swale) or piped
outfall

Piped connection

Piped connection

Considerations

The development is considered to have low demand for
grey water and the use of a grey water system would not
be suitable due to there being periods of very low demand
which may result in legionella issues. Due to the nature of
the development rain water harvesting is not deemed
suitable for the site.

Basic forms of rainwater harvesting could be incorporated
into the development in the form of rainwater butts that will
collect water from rainwater downpipes and store it for
irrigation of the soft landscaped areas and planting beds.

A site investigation has been undertaken to inform the drainage
strategy development. As such:

A site specific site investigation has included soakaway
testing in general accordance with BRE365. This resulted in
a range of infiltration rates from 2.94x10-6 to 7.06x10-6 and
failures. None of the rest locations were able to achieve the
3 test runs required.

Due to the nature and topography of the site, infiltration is
deemed unsuitable as primary means of discharge. It has
been noted that there is a potential for increased infiltration
to cause spring lines down slope and there is sloping
ground below the level of proposed infiltration that could
result in unintended break-out of water at the ground
surface.

Unlined SuDS features are possible outside of pockets of
recorded made ground and away from large structural
retaining walls to support interception compliance and
reduce offsite discharge volume where they do not pose a
risk to the site below the level of infiltration, to be
confirmed by geotechnical/structural engineer.

The nearest watercourse is the River Thaw that is located
approximately 460m south east of the proposed site.

It is deemed unsuitable as a surface water runoff
destination as it is remote from the site.

The existing site was generally served by a dedicated
surface water drainage system.

The existing drainage included a 525mm dia culvert
running through the site, serving both the site and land to
the north.

It is proposed to continue to discharge the surface water to
the surface water culvert but at a betterment compared to
existing.

Discharge to a combined sewer is not considered due to
the presence of the dedicated surface water drainage
system.

Considering the appraisal of the surface water runoff destination for the Phase 1A development, it is proposed that
a connection to the existing 525mm dia culvert is to be pursued. There are no suitable alternative and more
sustainable means of surface water runoff discharge available for the site.

Penrhys Village — Phase 1A | Trivallis | Proposed Drainage
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3.3.2  S2 - Surface Water Run-off Hydraulic Control

This standard requires surface water to be managed to prevent as far as possible any discharge from the
development for rainfall events of less than 5mm and that the surface water runoff rate and volume forup to a 1 in
100-year return period should be managed to protect people, properties, and the receiving water body.
Consideration is also required to the risk associated with runoff from events greater than a 1 in 100-year return
period with mitigating proposals developed for the scheme.

3.3.2.1 Interception of Run-off

Interception will need to be considered under the statutory standards. Interception aims to mimic greenfield runoff
conditions by preventing runoff from the majority of all small rainfall events leaving the site. This can contribute to
reducing pollution load to receiving surface water bodies. Meeting the interception criterion is not expected during
particularly wet periods, when permeable surfaces and subsoils are saturated, so a suggested target is that 80%
compliance should be achieved during the summer and 50% in winter. Reference should be made to Table G2.1 in
the Statutory Standards for Sustainable Drainage Systems 2018 document published by Welsh Government for
details of interception mechanisms and their assumed compliance with the standards.

Table 4 summarises the strategy for achieving interception compliance for the scheme outlining the source of runoff
and the feature that will intercept it:

Table 4: Interception Strategy Summary

Building (roof's) Rain garden areas & basins

Footways Rain gardens areas & permeable
paving

Road Rain gardens, basins & permeable
paving

Parking bays Permeable paving

The features will be sized in order to comply with the applicable standard and the aforementioned Table G2.1. In
coordination with the landscape architect these will be integrated into the site layout considering levels, access,
maintenance, etc.

3.3.2.2 Hydraulic Control and Storage

In order to meet the applicable standards, this report has adopted the simple approach outlined in the statutory
standards of restricting all runoff from the new build element of the development site for all return periods up to and
including the 1 in 100-year event to 30% betterment on existing brownfield 2 year return period rate.

Consultation with SAB on the proposed discharge rate for the site had been undertaken. At time of writing a 30%
betterment on the existing brownfield 2 year return period rate has been put forward to SAB and an agreement in
principle is awaiting. The proposed discharge rate is 105I/s for all storms up to and including the 1 in 100 year +
40% climate change.

Figure 16 shows an extract from the current email correspondence with SAB regarding the existing brownfield rates
and proposed discharge rate.
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In summery and including calculations:

(Using Model with Read Included — See Snip 1)
AREAs

IMP Outside Phase 1A= 0.344ha

IMP Road Outside/Above Phase 1A =0.138ha
Existing IMP Area within Phase 1A = 1.596ha

Total Catchment (With Road) = 2.078ha

@56 for 2year 15MIN Storm Event = 196.5 lis

The proportion of Phase 1A Area within Calc = 76.8%

As a result. Brownfield Runoff for Phase 1A= 1965 x 0768 = 1509 l/s

With Betterment

BFR-10% = 135.81 Uis

BFR-20% =120.72 ls

BFR-30% = 105.63 Us — Which is comparable to our previous rates discussed.

From my understanding of our meeting last week, the betterment applied to the brownfield could be flexible for Phase 1A as a result the above rates are for comparison/discussion

As previously outlined (within email below) any agreed Brownfield runoff rate would be deducted from the Masterplan calculations and then any agreed betterment applied to this for future phases.

Could you please review the above and what's included within the link and confirm if this discharge rate strategy is acceptable?

Figure 16: Extract from email correspondence with SAB

In accordance with statutory guidelines, the development of this site should not increase flood risk elsewhere and
as such, all runoff from impermeable areas on site should be contained within the site boundary for up to and
including a 1 in 100-year design period storm, plus 40% climate change with a 10% allowance for urban creep
made due to the nature of the development.

Surface water flows from the proposed development would need to be restricted via flow control chamber/s and
flows attenuated within on-site attenuation provided, for surface water runoff for all rainfall events up to and
including a 1 in 100-year event with 40% allowance for climate change. For this purpose, the proposed
development has been split into 4 catchment areas; NE, NW, SE & SW. Each of these catchments has their own
flow control chamber with the pro-rata flow rate based on the overall proposed discharge rate (105l/s) and
impermeable areas and their own forms of attenuation. Table 5 summaries the proposed flow rate, impermeable
catchment area, attenuation type and attenuation volume requirement. The storage volume has been modelled
within InfoDrainage.

Table 5: Flow Rate & Attenuation Summary

NE 0712 331 [ Basin & Cellular 630
Storage Tank
NW 0.541 252 | Basin & 465

Oversized Pipe
SE 0.33 154 | Basin 245

SW 0.672 313 [ Basin & 585
Oversized Pipe

3.3.2.3 Exceedance Flows and Flood Pathways
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Flood-flow pathways would be designed to convey the overland flows from rainfall events above a 1 in 100
year return period to suitable areas of open space, such as watercourses, landscaped areas, car parking
areas and other hard surfaced areas in order to protect properties against flooding. Consideration should
also be given to exceedance pathways from storage areas in the event of extreme rainfall or failure with
allowance made to convey flows away from properties both on and off the site.

In the event of an extreme rainfall beyond the designed storm events, or poor maintenance of the surface
water drainage system, flooding will occur within low points of the site (ie the south west corner), before
re-entering the surface water culvert via the highway drainage network serving Heol Pendyrus.

3.3.2.4 Flood Risk to People

During the detailed design, a hydraulic model will be built to assist the design of the proposed surface
water drainage networks. When an extreme storm event is simulated within the model, potential flooding
locations will become evident and the flood flow pathways can be designed/defined based on the
proposed layout and levels of the hard areas and landscaping. The depth and velocity of the overland
flood water can be determined and then compared with ‘Combinations of flood depth and velocity that
cause danger to people' in the Defra / EA Flood Risks to People publication. The velocity and depth as
described above would then give a category of flood hazard and the corresponding risk to people. If the
risk is deemed to be too high, then the design would require reassessment.
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3.3.3 S3 - Water Quality

This standard requires treatment of surface water runoff to prevent negative impacts on the receiving water quality
and/or to protect downstream drainage systems including sewers. The only exception to this standard is where
drainage connects directly to a combined sewer, where the quality requirements are limited to preventing the
discharge of oil and sediments to the sewer system.

The development is proposed to discharge runoff to a surface water culvert that is expected to ultimately conveys
flows to a tributary of the Rhondda River. The aim of the surface water management strategy with regards to water
quality is to follow the guiding principles of the SDSSW and use simple, natural processes that promote biodiversity
and long-term sustainability. As such, it employs a SuDS management train approach, providing drainage
components in series.

The management trains to be used on the project will be assessed using the Simple Index Assessment (SIA) tool
available publicly (http://www.ukSuDS.com/drainage-calculation-tools/water-quality-assessment-for-SuDS-
developments) which is built around the principles for simple assessment outlined in CIRIA C753 to assess the
levels of treatment provided by the proposals.

Planting within the SuDS features should form part of the water quality strategy. SuDS components like rain
gardens, permeable paving and basins will provide water quality improvements by reducing sediment and
contaminants from runoff either through settlement or biological breakdown of pollutants as part of their interceptor
function, so only robust and tolerant species of planting should be specified. Once these species establish this will
decrease the flow rate of water travelling through and filter pollutants and contaminants before entering the
downstream network.

3.3.4  S4 - Amenity

This standard requires that the design of the surface water management system should maximise amenity benefits.

The primary amenity focus of the SuDS scheme should be to improve the health and well-being of the students,
staff and visitors. The scheme will be based on accessible natural forms that mimic natural landscapes found within
the region and the vegetated rain garden planting areas are designed with locally contextual species that will
encourage natural colonisation. Other key amenity benefits should include improving air quality around the
development, increasing carbon sequestration, and improving water quality through removal of pollutants via the
rain gardens and basins.

Notable work has been undertaken by the landscape architect in coordination with the civil engineer to integrate the
proposed SuDS features throughout the scheme to create an engaging, attractive, and positive environment for the
proposed use of the site. This will be continued through the next stage of design.

3.3.5 S5 - Biodiversity

This standard requires that the surface water management system should maximise biodiversity benefits. The
SuDS scheme's biodiversity strategy will revolve around increasing the overall biodiversity of the site and ecological
value. The inclusion of plant species that will enhance the general eco system and simultaneously act as a water
filtration system to clean pollutants and contaminants will be used where possible.

The plant species selected should be both locally contextual and appropriate for the varied habitat zones including
primary characteristics that shall ensure:

Good soil binding and filtration species
Minimised erosion
Improved filtration via dense root and stem species

Tolerance to seasonal variations including droughts and inundations
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Good suspended solids retention

Pollutant tolerant

Emergent and pioneering species for natural ecological colonisation

The creation of diverse, self-sustaining, and resilient ecosystems for high species biodiversity
Support for local and regional habitat strategies

In general, the proposed rain garden areas and basins will be the focal habitat points for the site and will enhance
the site over the current site layout by adding areas of water and damp and vegetated soils. Exposed areas of the
rain gardens and basins will attract certain species and trees will further enhance the varied ecosystem potential.

3.3.6  S6 - Design of Drainage for Construction and Maintenance
and Structural Integrity

The proposed system will be offered for adoption as it will serve multiple curtilages, therefore the maintenance of
the drainage will be managed and maintained by SAB who will be responsible for all inspection and maintenance
activities.

Information with regards to the construction methodology and requirements of the proposed system will be
developed as part of the detailed design stage of the project, likewise the maintenance requirements and regime of
the proposed system will be developed into the full maintenance strategy for the site during the next phase of
design development. This will be developed in conjunction with SAB as it is not considered appropriate for these
details to be developed by the design team in isolation from the end users. This will then need to be confirmed and
submitted for approval to the SAB prior to construction commencing on site.
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4 Statutory Approvals

4.1 Water Authority
4.1.1 Pre-Planning Advice (PPA)

In the later part of 2023, a PPA was placed with DCWW for the early consideration of redevelopment of the whole
village based no circa 750 no. dwellings. This application confirmed:

e Sewage Treatment - The site drains to Cardiff Bay Wastewater Treatment Works. No problems are
envisaged with the Wastewater Treatment Works for the treatment of domestic discharges from this site.

e Wastewater - At this time (as capacity can’t be reserved), DCWW have no objection to the discharge of
domestic foul flows which can be communicated to the public foul sewer. It was suggested that the flows
can be communicated at or downstream of the 225mm public combined sewer at or downstream of
manhole ST00942602 located in Penrhys Road.

e Surface water — Referred to Schedule 3 and the need for SAB consultation. This is a standard response
since SAB was introduced and expected. See Section 4.2 for further information.

e  Water supply — The water supply system in the immediate vicinity has insufficient capacity to serve the
development and will also cause detriment to existing customers’ water supply. A hydraulic modelling
assessment is required to establish the scope of any reinforcement works to be completed.

¢ Protection Zones — The proposed development site is crossed by a number of public sewers with the
approximate positions being marked on the attached Statutory Public Sewer Record. DCWW has rights
of access to its apparatus at all times. No part of any building or sustainable drainage feature will be
permitted within 3 metres either side of the centreline of the public sewers. It was recommended that the
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.

More recently a Phase 1A specific PPA was requested and the DCWW response can be found in Appendix E. In
summary:

e Sewage Treatment - The site drains to Cardiff Bay Wastewater Treatment Works. No problems are
envisaged with the Wastewater Treatment Works for the treatment of domestic discharges from this site.

¢ Wastewater - At this time (as capacity can’t be reserved), DCWW have no objection to the discharge of
domestic foul flows which can be communicated to the public foul sewer. It was suggested that the flows
can be communicated to the foul sewer located in Heol y Waun.

e Surface water — Referred to Schedule 3 and the need for SAB consultation. This is a standard response
since SAB was introduced and expected. See Section 4.2 for further information.

e  Water supply — The water supply system in the immediate vicinity has insufficient capacity to serve the
development and will also cause detriment to existing customers’ water supply. A hydraulic modelling
assessment is required to establish the scope of any reinforcement works to be completed.

e Protection Zones — The proposed development site is crossed by a number of public sewers with the
approximate positions being marked on the attached Statutory Public Sewer Record. DCWW has rights
of access to its apparatus at all times. No part of any building will be permitted within 3 metres either
side of the centreline of the public sewers. A separate note containing ‘conditions for development near
water mains’ was also included with the response which set out minimum requirements for the various
water mains assets they are aware of in the area.
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4.1.2  Section Agreements

Works associated with new connections or amendments to the existing public sewer network require water
authority consent. As such:

Any connection to a public sewer is subject to confirmation of available downstream capacity and a
Section 106 agreement with DCWW - the detail of which should also include any proposed changes
to the existing chamber to accept new connections.

A Section 104 agreement is typically be required for any drainage that serves more than one
curtilage. For this scheme, it is expected that a notable Section 104 application be required to include
all of the adoptable sewer that serve the proposed residential dwellings.

The DCWW records do not indicate many adopted sewers within the phase boundary. However as
discussed in Section 2.3.1, from the services survey information which has identified dedicated foul
and surface water drainage serving multiple properties it is considered that these would have
transferred to DCWW under the private sewer transfer regs 2011. As such, it is considered that the
DCWW mapping records are incomplete.

It is anticipated therefore that a notable S185 application with be required to abandon, remove, and
some cases divert much of the existing sewers within this phase extent. A drawing of the necessary
abandonments and removals of the existing drainage and sewers to enable this phase of
development has been prepared and is included in Appendix F for reference.

4.2 SuDS Approval Body

The proposed development is subject to the Schedule 3 requirements and therefore subject to SAB approval. The
role of the SAB is also to adopt SuDS features and maintain them for the lifetime of the development; although in

some areas where Trivallis housing association retain ownership of buildings, SuDS features may not be adopted
by the SAB as sections of the development will fall within the single managed curtilage.

Early engagement with the SAB is recommended to ensure feedback is taken account of at an early stage to
provide confidence that an agreeable surface water drainage strategy can be adequately accounted for in the
spatial planning of any development.

Initial high level consultation with the SAB started in November 2024 looking at the masterplan plan and discussing
the SAB strategy, site wide constraints and requirements to determine a approach for a SAB compliant drainage
strategy with the official report response found in Appendix E.

Following on from this, focused discussions and workshops have been taking place to agree a Brownfield runoff
rate strategy taking into account the history of the site and current extent and condition of the development and
surface water system. Further site investigation has been required to detail the existing drainage system and
various stages of modelling to determine a reliable site Brownfield agreeable to RCT SAB the final detail of which is
still ongoing, extracts of which can be found in Figure 8 & 10.

An informal SAB Pre-Application meeting focusing on Phase 1A specifically took place on 10/07/2025 with the
purpose of introducing the proposed development, discussing the site constraints — in particular the findings of the
infiltration test results and general ground conditions as part of the site investigation, and discuss early principles
around surface water discharge destination, interception and water quality constraints and discharge rate
requirements.

A formal SAB Pre-Application consultation specifically for a detailed Phase 1A proposal is recommended and has
been indicated to the SAB as the next stage as an appropriate course of action in order to check on the interception
compliance of the scheme and its updated strategy following agreement in principle of the runoff destination.
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5 Conclusion

It is considered that the proposed SuDS and drainage layout has been well considered to date based on a detailed
appraisal of the existing drainage arrangements and site constraints/conditions. As part of the proposals a scheme
of SuDS is proposed which will provide interception, water quality, flow reduction, amenity and biodiversity benefits
in line with best practice and the applicable national standards. A gravity based foul drainage solution is also
proposed. As such, it is considered that the proposed means of drainage for the proposed development do not
constitute a barrier to planning permission.
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A.1 Appendix A - Constraints Plan
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A.2 Appendix B - Existing Drainage Plan
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Project:

Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Title: Company Address:

Rainfall Analysis Criteria Stantec

Runoff Type Dynamic

Output Interval (mins) 5

Time Step Default

Urban Creep Apply Global Value

Urban Creep Global Value

o 0

(%)

Junction Flood Risk Margin 300

(mm)
Perform No Discharge
Analysis

[Rainfall |
(FEH | Type: FEH
Site Location GB 300192 194699 ST 00192
Rainfall Version 2022
Summer
Winter
[Return Period [
Return Period (years) Increase Rainfall (%)
2.0 0.000
30.0 0.000
100.0 0.000
[Storm Durations |
Duration (mins) Run Time (mins)
15 30
30 60
Created in InfoDrainage 2025.5 1/26



Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Inflows Summary Stantec

Storm Phase: Phase

”: FEH: 2 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Inflow
~ 4

Max Total
Inflow Area ' Inflow

Inflow
(ha) (Us) Vc()rITl:ar;\e

Inflow Storm Event

FEH: 2 years:

RED3 +0 %: 15 0.05 6.2 2.705
mins: Summer
FEH: 2 years:

REDG6 +0 %: 15 0.05 6.2 2.705
mins: Summer
FEH: 2 years:

RED4 +0 %: 15 0.05 6.2 2.705
mins: Summer
FEH: 2 years:

RED5 +0 %: 15 0.04 5.4 2.378
mins: Summer
FEH: 2 years:

RED7 +0 %: 15 0.04 5.5 2.381
mins: Summer
FEH: 2 years:

RED2 +0 %: 15 0.05 6.2 2.705
mins: Summer
FEH: 2 years:

RED1 +0 %: 15 0.05 6.2 2.705
mins: Summer
FEH: 2 years:

RED14 +0 %: 15 0.05 6.2 2.705
mins: Summer
FEH: 2 years:

RED8 +0 %: 15 0.04 5.5 2.399
mins: Summer
FEH: 2 years:

RED9 +0 %: 15 0.04 5.5 2.381
mins: Summer
FEH: 2 years:

RED11 +0 %: 15 0.04 5.5 2.381
mins: Summer
FEH: 2 years:

RED10 +0 %: 15 0.04 5.5 2.381
mins: Summer
FEH: 2 years:

IPM13 +0 %: 15 0.02 2.2 1.024
mins: Winter
FEH: 2 years:

RED12 +0 %: 15 0.01 1.5 0.716
mins: Winter
FEH: 2 years:

RED13 +0 %: 15 0.03 4.3 1.875
mins: Summer
FEH: 2 years:

IPM8 +0 %: 15 0.04 5.6 2.588
mins: Winter
FEH: 2 years:

IPM6 +0 %: 15 0.02 3.1 1.369
mins: Summer
FEH: 2 years:

IPM4 +0 %: 15 0.04 5.8 2.702
mins: Winter
FEH: 2 years:

IPM5 +0 %: 15 0.04 5.8 2.687
mins: Winter
FEH: 2 years:

IPM2 +0 %: 15 0.04 5.7 2.672
mins: Winter

Created in InfoDrainage 2025.5 2/26




Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:

smparry

Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase

FEH: 2 years:

IPMA1 +0 %: 15 0.03 41 1.899
mins: Winter
FEH: 2 years:

IPM3 +0 %: 15 0.04 5.7 2.669
mins: Winter
FEH: 2 years:

IPM10 +0 %: 15 0.03 4.0 1.851
mins: Winter
FEH: 2 years:

IPM7 +0 %: 15 0.01 1.5 0.719
mins: Winter
FEH: 2 years:

IPM9 +0 %: 15 0.04 5.7 2.672
mins: Winter
FEH: 2 years:

IPM12 +0 %: 15 0.01 1.1 0.512
mins: Winter
FEH: 2 years:

ROAD4 +0 %: 15 0.03 4.3 1.878
mins: Summer
FEH: 2 years:

ROAD3 +0 %: 15 0.04 6.7 2917
mins: Summer
FEH: 2 years:

ROAD11 +0 %: 15 0.01 1.0 0.449
mins: Summer
FEH: 2 years:

ROADG6 +0 %: 15 0.05 8.6 3.774
mins: Summer
FEH: 2 years:

ROAD5 +0 %: 15 0.02 3.2 1.381
mins: Summer
FEH: 2 years:

ROAD1 +0 %: 15 0.31 50.6 22.119
mins: Summer
FEH: 2 years:

ROAD9 +0 %: 15 0.02 2.8 1.231
mins: Summer
FEH: 2 years:

ROADS8 +0 %: 15 0.01 1.5 0.668
mins: Summer
FEH: 2 years:

ROAD7 +0 %: 15 0.02 3.0 1.321
mins: Summer
FEH: 2 years:

IMP14 +0 %: 15 0.01 1.5 0.659
mins: Summer
FEH: 2 years:

IMP11 +0 %: 15 0.01 1.3 0.569
mins: Summer
FEH: 2 years:

IMP110UT +0 %: 15 0.03 4.2 1.818
mins: Summer
FEH: 2 years:

IPM120UT +0 %: 15 0.03 4.4 1.932
mins: Summer
FEH: 2 years:

IMP150UT +0 %: 15 0.04 5.5 2.390

mins: Summer

FEH: 2 years:

+0 %: 15 0.04 4.9 2.138

mins: Summer

FEH: 2 years:

IMP140UT +0 %: 15 0.03 4.1 1.773
mins: Summer
FEH: 2 years:

IMP160OUT +0 %: 15 0.04 5.6 2.450
mins: Summer

IMPCHUR
CH
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Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry
Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase
FEH: 2 years:
IMP130UT +0 %: 15 0.03 3.5 1.542
mins: Summer
FEH: 2 years:
IMPRD6 +0 %: 15 0.06 9.2 4.034
mins: Summer
FEH: 2 years:
IMPRD7 +0 %: 15 0.04 6.2 2.714
mins: Summer
FEH: 2 years:
IPM100OUT +0 %: 15 0.01 1.6 0.716
mins: Summer
FEH: 2 years:
ROAD22  +0 %: 15 0.05 6.2 2.723
mins: Summer
FEH: 2 years:
ROAD23  +0 %: 15 0.06 7.7 3.348
mins: Summer
FEH: 2 years:
ROAD21 +0 %: 15 0.06 8.6 3.738
mins: Summer
FEH: 2 years:
IMPRD1 +0 %: 15 0.05 8.6 3.774
mins: Summer
FEH: 2 years:
IMPRD2 +0 %: 15 0.03 4.2 1.818
mins: Summer
FEH: 2 years:
IMPRD3 +0 %: 15 0.03 4.5 1.962
mins: Summer
FEH: 2 years:
IMPRD4 +0 %: 15 0.03 5.3 2.324

mins: Summer

Created in InfoDrainage 2025.5
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Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Inflows Summary Stantec

Storm Phase: Phase

”: FEH: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Inflow
~ 4

Max Total
Inflow Area ' Inflow

Inflow
(ha) (Us) Vc()rITl:ar;\e

Inflow Storm Event

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Summer

RED3 0.05 131 5.725

REDG6 0.05 131 5.725

RED4 0.05 131 5.728

RED5 0.04 1.5 5.033

RED7 0.04 11.6 5.045

RED2 0.05 131 5.725

RED1 0.05 131 5.725

RED14 0.05 131 5.725

RED8 0.04 1.7 5.087

RED9 0.04 11.6 5.051

RED11 0.04 11.6 5.051

RED10 0.04 11.6 5.051

IPM13 0.02 4.7 2.169

RED12 0.01 3.3 1.519

RED13 0.03 9.1 3.978
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Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:

smparry

Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer

IPM8 0.04 11.8 5.482

IPM6 0.02 6.7 2.906
IPM4 0.04 12.3 5.719
IPM5 0.04 12.3 5.698
IPM2 0.04 12.2 5.662
IPM1 0.03 8.7 4.026
IPM3 0.04 12.2 5.650
IPM10 0.03 8.5 3.921
IPM7 0.01 3.3 1.525
IPM9 0.04 12.2 5.668
IPM12 0.01 23 1.081
ROAD4 0.03 9.1 3.981
ROAD3 0.04 14.2 6.177
ROAD11 0.01 22 0.956
ROADG6 0.05 18.3 7.992
ROAD5

0.02 6.7 2.924

ROAD1 0.31 107.5  46.872
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Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:

smparry

Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
IMPCHUR vyears: +0 %:
CH 15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer

ROAD9 0.02 6.0 2.612

ROADS8 0.01 3.3 1.423
ROAD7 0.02 6.4 2.801
IMP14 0.01 3.2 1.390
IMP11 0.01 2.8 1.213
IMP110UT 0.03 8.8 3.858
IPM120UT 0.03 9.4 4.092
IMP150UT 0.04 11.6 5.063
0.04 10.4 4.523
IMP140UT 0.03 8.6 3.760
IMP160UT 0.04 11.9 5.185
IMP130UT 0.03 7.5 3.274
IMPRD6 0.06 19.6 8.552
IMPRD7 0.04 13.2 5.755
IPM100OUT 0.01 35 1.516
ROAD22

0.05 13.2 5.767

ROAD23 0.06 16.3 7.091

Created in InfoDrainage 2025.5 7126




Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry
Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase
FEH: 30
years: +0 %:
ROAD21 15 mins: 0.06 18.2 7.914
Summer
FEH: 30
. 0/ -
IMPRD1 ~ Years:+0%: o5 183  7.992
15 mins:
Summer
FEH: 30
. 0/
IMPRD2 ~ Y8ars: *0%: 4 g3 8.8 3.855
15 mins:
Summer
FEH: 30
. 0/ -
IMPRD3 ~ Years:*0%: 43 9.5 4.152
15 mins:
Summer
FEH: 30
. 0/ -
IMPRD4 ~ Y8ars:*0%: 4 o3 13 4.931
15 mins:
Summer

Created in InfoDrainage 2025.5
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Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Inflows Summary Stantec

Storm Phase: Phase

”: FEH: 100 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Inflow
4

Max Total
Inflow Area ' Inflow

Inflow
(ha) (Us) Vc()rITl:ar;\e

Inflow Storm Event

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Summer

RED3 0.05 16.0 6.974

REDG6 0.05 16.0 6.974

RED4 0.05 16.0 6.977

RED5 0.04 141 6.139

RED7 0.04 141 6.145

RED2 0.05 16.0 6.974

RED1 0.05 16.0 6.974

RED14 0.05 16.0 6.974

RED8 0.04 14.2 6.198

RED9 0.04 141 6.156

RED11 0.04 14.1 6.156

RED10 0.04 141 6.156

IPM13 0.02 5.7 2.640

RED12 0.01 4.0 1.849

RED13 0.03 111 4.850
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Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:

smparry

Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer

IPM8 0.04 14.4 6.681

IPM6 0.02 8.1 3.541
IPM4 0.04 15.0 6.969
IPM5 0.04 14.9 6.939
IPM2 0.04 14.9 6.897
IPM1 0.03 10.6 4.908
IPM3 0.04 14.8 6.885
IPM10 0.03 10.3 4.779
IPM7 0.01 4.0 1.855
IPM9 0.04 14.9 6.903
IPM12 0.01 2.8 1.318
ROAD4 0.03 111 4.853
ROAD3 0.04 17.3 7.523
ROAD11 0.01 2.7 1.165
ROADG6 0.05 22.3 9.740
ROAD5

0.02 8.2 3.565

ROAD1 0.31 131.0 57.110

Created in InfoDrainage 2025.5 10/26




Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:

smparry

Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
IMPCHUR vyears: +0 %:
CH 15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer

ROAD9 0.02 7.3 3.182

ROADS8 0.01 4.0 1.735
ROAD7 0.02 7.8 3.409
IMP14 0.01 3.9 1.696
IMP11 0.01 34 1.480
IMP110UT 0.03 10.8 4.701
IPM120UT 0.03 11.4 4.988
IMP150UT 0.04 141 6.162
0.04 12.6 5.512
IMP140UT 0.03 10.5 4.581
IMP160UT 0.04 14.5 6.318
IMP130UT 0.03 9.1 3.990
IMPRD6 0.06 23.9 10.423
IMPRD7 0.04 16.1 7.013
IPM100OUT 0.01 4.2 1.845
ROAD22

0.05 16.1 7.022

ROAD23 0.06 19.8 8.637
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Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry
Report Details: Company Address:
Type: Inflows Summary Stantec
Storm Phase: Phase
FEH: 100
. 0o/ -
ROAD21 i’garfm;'o %1 0.06 221 9647
Summer
FEH: 100
. 0/ -
IMPRD1 Xgarfih;_o ® .05 223 9740
Summer
FEH: 100
. 0/
IMPRD2 i’garfm;o % 0.03 108 4.698
Summer
FEH: 100
. 0/ -
IMPRD3 i’gar:fm;'o % 0.03 116  5.063
Summer
FEH: 100
. 0/ -
IMPRD4 Xgar;sm;o 0,03 138  6.007
Summer

Created in InfoDrainage 2025.5
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Project:

Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Junctions Summary Stantec

Storm Phase: Phase

F S

Created in InfoDrainage 2025.5
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Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry
Report Details: Company Address:
Type: Junctions Summary Stantec
Storm Phase: Phase
Cover Invert Max. Max. Max. M_ax. Max. Max. ) Total
. Resident  Flooded Discharge
Junction Storm Event Level Level Level Depth Inflow Outflow
(m) (m) (m) (m) (Us) Volume Volume (Us) Volume
(m®) (m?) (m?)
Inlet FEH: 2 years: +0 %: 341.7 340.0 340.06
Headwall 15 mins: Summer 59 34 8 nEy 2 e nany Uy =
FEH: 2 years: +0 %: 337.2 333.5 333.58
S1 15 mins: Summer 27 27 0 0.052 337 0.093 0.000 32.9 14.821
. . 0/ -
s2 FEH: 2 years: +0 %:13334 13311 [331.23 15 550 300 [0.105  [oc00 [375  |17.507
15 mins: Summer 21 71 1
FEH: 2 years: +0 %: 328.3 325.0 325.15
S3 15 mins: Summer 49 89 3 0.064 58.7 0.113 0.000 56.5 26.785
. . 0/ -
sS4 FarkaueEs s A2 ] SIBAS g gen | my  nzes 0.000 1330 70725
15 mins: Summer 62 12 ®
FEH: 2 years: +0 %: 321.0 317.8 317.94
S5 15 mins: Summer 25 45 9 0.103 138.5 0.183 0.000 135.2 73.067
FEH: 2 years: +0 %: 334.5 332.0 332.07
S38 15 mins: Summer 53 53 7 0.024 3.1 0.027 0.000 3.1 1.368
FEH: 2 years: +0 %: 331.2 329.7 329.75
S37 15 mins: Summer 04 14 4 0.040 8.6 0.045 0.000 8.3 3.765
FEH: 2 years: +0 %: 327.5 326.3 326.65
S22 15 mins: Summer 85 85 8 0.273 274 0.309 0.000 21.7 12.316
FEH: 2 years: +0 %: 327.1 325.9 326.10
S20 15 mins: Summer 90 % 8 0.118 719 0.134 0.000 69.8 35.914
FEH: 2 years: +0 %: 323.1 321.6 321.74
S25 15 mins: Summer 98 38 5 0.104 83.8 0.118 0.000 82.8 43.634
FEH: 2 years: +0 %: 339.5 337.8 337.93
S39 15 mins: Summer 65 35 5 0.100 17.6 0.114 0.000 16.7 7.677
FEH: 2 years: +0 %: 334.8 333.6 333.67
EX2 15 mins: Summer 00 00 6 0.076 314 0.086 0.000 30.8 14.617
FEH: 2 years: +0 %: 313.2 311.1 311.29
S6 15 mins: Summer 92 52 0 0.138 203.5 0.156 0.000 196.5 107.603
FEH: 2 years: +0 %: 310.8 308.4 308.62
S7 15 mins: Summer 94 04 5 0.130 196.5 0.000 0.000 197.2 107.603
$29 FEH: 2 years: +0 %: 313.6 3118 31202 158 735  0.178 0000 714 34688
15 mins: Summer 14 64 1
FEH: 2 years: +0 %: 314.7 313.5 313.67
S27 15 mins: Summer 43 73 3 0.100 445 0.113 0.000 42.9 21.024
FEH: 2 years: +0 %: 322.0 3194 319.54
S34 15 mins: Winter 59 79 9 0.070 29.6 0.079 0.000 28.8 14.580
FEH: 2 years: +0 %: 325.1 322.7 322.85
S31 15 mins: Winter 07 47 8 0.111 20.0 0.126 0.000 19.4 9.322
. . 0/ -
S40 FEH: 2 years: +0 %: 338.1 3369 337.02 4561 205 0069 0000 216  10.051
15 mins: Summer 61 61 2
B . 0/ -
s41 FEH: 2 years: +0 %: 3356 3344 33455 487 216 0098 0000 209  10.038
15 mins: Summer 71 71 8
FEH: 2 years: +0 %: 331.2 330.0 330.10
S21 15 mins: Summer 39 39 7 0.068 404 0.077 0.000 39.2 18.883
FEH: 2 years: +0 %: 329.9 327.9 328.04
S36 15 mins: Summer 73 83 3 0.060 13.8 0.068 0.000 13.3 6.146
B . 0o/ -
s23 FEH..2)_/ears. +0 %: 325.9 324.2 324.41 0145 698 0163 0.000 67.7 35.895
15 mins: Summer 71 71 5
. . 0/ -
S24 Aarkauee U%E s SR S g on mry mga 0.000 660  35.856
15 mins: Summer 71 31 8
FEH: 2 years: +0 %: 334.2 331.3 331.35
S44 15 mins: Summer 87 57 7 0.000 0.0 0.000 0.000 0.0 0.000
FEH: 2 years: +0 %: 322.0 319.8 319.99
S26 15 mins: Summer 68 36 5 0.157 82.8 0.177 0.000 80.2 43.585
FEH: 2 years: +0 %: 337.8 336.2 336.30
S45 15 mins: Summer 80 70 9 0.039 9.8 0.044 0.000 9.6 4.291
FEH: 2 years: +0 %: 324.4 322.5 322.62
S32 15 mins: Winter 42 62 6 0.064 194 0.072 0.000 18.8 9.307
FEH: 2 years: +0 %: 322.8 321.2 321.33
S33 15 mins: Summer 56 64 0 0.066 24.8 0.074 0.000 24.2 11.400
. . 0/ -
35 AarRaTEE s B2 S S S germ  am o 0.000 326  15.881
15 mins: Summer 13 43 B
FEH: 2 years: +0 %: 314.6 313.0 313.11
S28 15 mins: Summer 35 25 3 0.088 539 0.100 0.000 53.1 25.785
FEH: 2 years: +0 %: 313.9 311.5 311.68
S30 15 mins: Summer 67 07 6 0.179 714 0.203 0.000 68.4 34.660

Created in InfoDrainage 2025.5

Status

OK

OK

OK

OK

OK

OK

OK

OK

Surcharged

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
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Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Junctions Summary Stantec

Storm Phase: Phase

Junction

Inlet
Headwall

S1

S2

S3

S4

S5

S38

8§37

S22

S20

S25

S39

EX2

S6

S7

§29

S§27

S34

S31

S$40

S41

Storm Event

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years:
%: 15 mins:
Summer

FEH: 30 years: +0
%: 15 mins: Winter
FEH: 30 years: +0
%: 15 mins: Winter
FEH: 30 years: +0
%: 15 mins:
Summer

FEH: 30 years: +0
%: 15 mins: Winter

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

+0

Cover Invert Max.

Level Level

(m)  (m)

341.7 340.0
59 34

337.2
27

333.5
27

333.4
21

331.1
71

328.3
49

325.0
89

322.2
62

319.1
12

321.0
25

317.8
45

334.5
53

332.0
53

331.2
04

329.7
14

3275
85

326.3
85

3271
90

325.9
90

323.1
98

321.6
38

339.5
65

337.8
35

334.8
00

333.6
00

313.2
92

3111
52

310.8
94

308.4
94

313.6
14

311.8
64

314.7
43

322.0

313.5
73

319.4
79
322.7
47

336.9
61

334.4
71

Max.
Depth
(m)

Level

(m)

34008 0
33360 (o
4
33125 | 1gr
8
32518 | 1o
2
31930 o
7
317.99 48
3
232'08 0.035

229'77 0.060

227'58 1.203

?26'57 0.581

221'78 0.147

238'44 0613

833'72 0.120

3”'35 0.205

?08'68 0.187

312'39 0.529

:2313'73 0.159

319'58 0.109

322.92
7

337.04
9

334.61
6

0.180

0.088

0.145

Max. Max. Max.

Inflow Resident = Flooded

(L/s) Volume  Volume

(m?) (m?)

36.6 0.085 0.000
71.6 0.136 0.000
834 0.154 0.000
125.6 0.164 0.000
270.9 0.346 0.000
276.9 0.261 0.000
6.7 0.039 0.000
18.2 0.068 0.000
53.1 4.620 3.263
132.3 0.658 0.000
150.1  0.166 0.000
37.3 0.693 0.000
57.9 0.136 0.000
4054 0.232 0.000
395.3 0.000 0.000
158.3  0.598 0.000
95.6 0.180 0.000
63.3 0.123 0.000
42.6 0.204 0.000
40.9 0.099 0.000
38.2 0.164 0.000

Created in InfoDrainage 2025.5

FEH: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Outflow

Max.
Outflow
(L/s)

36.2

70.2

80.6

122.0

265.3

272.7

6.5

17.9

36.6

120.6

149.1

29.3

57.2

395.3

396.2

142.6

92.9

62.0

41.3
40.2

36.1

Total
Discharge Status
Volume
(m?)
15.972 OK
31.398 OK
37.088 OK
56.762 OK
150.263 OK
155.262 OK
2.905 OK
7.983 OK
26.123 Flood
76.185 Surcharged
92.731 OK
16.293 Surcharged
31.024 OK
228.708 OK
228.708 OK
73.560 Surcharged
44.576 OK
30.919 OK
19.763 OK
21.319 OK
21.324 OK
15/26




Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry
Report Details: Company Address:
Type: Junctions Summary Stantec
Storm Phase: Phase
FEH: 30 years: +0
S21 %: 15 mins: 3312 330.0 33013 (598 777 0.1 0000 771 40.062
39 39 7
Summer
FEH: 30 years: +0
S36 %: 15 mins: 329.9 1327.9 132817 | a5 [206 [0.213 0000 232  13.037
73 83 1
Summer
FEH: 30 years: +0
S23 %: 30 mins: 3?5,9 ?f“ 225'02 0751 1166 0.849 0000 1166  110.690
Summer
FEH: 30 years: +0
S24 %: 15 mins: ?f“ gf‘“ 223'42 0293 1143 0332 0000 1177 76287
Summer
FEH: 30 years: +0
S44 %: 15 mins: 234'2 231'3 33135 0000 00 0.000 0.000 00 0.000
S
ummer
FEH: 30 years: +0
S26 %: 15 mins: 322.0 (319.8 1320.07 1545|1491 |0.274 0000 1468  92.685
2 68 36 8
ummer
FEH: 30 years: +0
s45 %: 15 mins: 337.8 336.2 336.32 ;58 208  0.065 0000 205  9.091
3 g0 70 7
ummer
FEH: 30 years: +0 3244 3225 322.65
S$32 hso0years: 0 |324.4 19225 13 0097 413  0.109 0000 403  19.743
FEH: 30 years: +0
S33 %: 15 mins: 3228 3212 32136 (109 530 0114 0000 518 24152
56 64 5
Summer
FEH: 30 years: +0
S35 %: 15 mins: 320.2 1317.3 |317.45 | 114 [723 |0.125 0000 705  33.663
2 13 43 3
ummer
FEH: 30 years: +0
S28 %: 15 mins: 3146 313.0 31315 (133 1162 0.151 0000 1150 54681
2 3 25 9
ummer
FEH: 30 years: +0
S30 %: 15 mins: 2;3'9 8;1'5 211'99 0486 1426 0.550 0000 1327  73.602
Summer

Created in InfoDrainage 2025.5

OK

Surcharged

Surcharged

Surcharged

OK

OK

OK

OK

OK

OK

OK

Surcharged
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Project: Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Junctions Summary Stantec

Storm Phase: Phase

FEH: 100 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Outflow

Max. Max. Total
Cover | Invert | Max. Max. Max. Resident  Flooded Max. Discharge
Junction Storm Event Level Level Level Depth Inflow Outflow Status
Volume Volume Volume
m s Voume Veume T Vour
FEH: 100 years: +0
Jilzk %: 15 mins: 341.7 13400 1340.08 |5 oe3 1446  |0.003 0.000 441 19467 OK
Headwall 59 34 7
Summer
FEH: 100 years: +0
s1 %: 15 mins: 337.2 3335 33361 g5 873  0.151 0000 857 38272 OK
3 27 271 3
ummer
FEH: 100 years: +0
s2 %: 15 mins: 3?3'4 3?“ 331'26 0.096 1017 0.170 0000 985 45205 OK
Summer
FEH: 100 years: +0
s3 %: 15 mins: 828.3 3250 82519 403 1534 0.182 0.000 1492 69187  OK
. 49 89 2
ummer
FEH: 100 years: +0
sS4 %: 15 mins: 232'2 ?;9'1 219'32 0213 3113 0376 0000 3057 183174 OK
Summer
FEH: 100 years: +0
S5 %: 15 mins: 821.0 317.8 318.00 459 3199 0282 0000 3158 189258 OK
25 45 4
Summer
FEH: 100 years: +0
S38 %: 15 mins: 334.5 1332.0 1332.00 15 538 a1  |0.044 0.000 80 3.541 OK
53 53 1
Summer
FEH: 100 years: +0
s37 %: 15 mins: 321'2 ?‘219'7 ?29'78 0066 222 0075 0000 218 9726  OK
Summer
FEH: 100 years: +0 327.5 326.3 327.59
S22 Pt 100 yoars: 10 | 327.5 19263 |3 1210 532 11089 9732 367 4919  Flood
FEH: 100 years: +0
S20 %: 15 mins: 357'1 355'9 227'04 1058 1383 1.197 0.000 1312 92878  Flood Risk
Summer
FEH: 100 years: +0
S25 %: 15 mins: 323.1 13216 1321.79 |5 156 |1634 |0.177 0000 1635 113.044 OK
98 38 4
Summer
FEH: 100 years: +0
S39 %: 15 mins: 3995 9378 33894 1410 455 1255 0000 350 19856  Surcharged
Summer
FEH: 100 years: +0 334.8 3336 333.73
EX2 =100 ysars: +0 |334.8 13336 13 0138 643  0.156 0000 626 37840 OK
FEH: 100 years: +0
S6 %: 15 mins: 3132 3111 311.38 (531 4884 0261 0000 4776 278829 OK
2 5 2
Summer
FEH: 100 years: +0
s7 %: 15 mins: 310.8 1308.4 1308.70 | 557 (4776 |0.000 0000 4796 278829 OK
94 94 2
Summer
FEH: 100 years: +0
S29 %: 15 mins: 3730 211'8 31298 1424 1780 1271 0.000 1759 89.680  Surcharged
Summer
FEH: 100 years: +0
s27 %: 15 mins: 314.7 3135 1313.75 |5 131 |1165 |0.205 0000 1139 54277  OK
43 73 4
Summer
FEH: 100 years: +0
S34 %: 15 mins: ggz_o 3;9'4 31960 0123 768 0.139 0000 753 35521  OK
Summer
FEH: 100 years: +0
S31 %: 15 mins: 925.1 1322.7 1322.96 | 515|514 |0.247 0000 487 22426 OK
07 47 5
Summer
FEH: 100 years: +0
S40 %: 15 mins: 2?8'1 2?6'9 337'06 0101 492 0114 0000 484 25978  OK
Summer

Created in InfoDrainage 2025.5 17/26



Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Junctions Summary Stantec

Storm Phase: Phase
FEH: 100 years: +0

S41 %: 30 mins: ?f% ;?4'4 235'09 0623 440 0704 0000 435 38386
Summer
FEH: 100 years: +0

s21 %: 15 mins: 3312 330.0 33014 (105 864 0118 0000 861 48852
2 39 39 3
ummer
FEH: 100 years: +0

S36 %: 15 mins: 329.9 1327.9 132849 |, 515 [360 |0.582 0000 293 15876
2 73 83 7
ummer
FEH: 100 years: +0

S23 %: 15 mins: 3?5,9 3?4'2 825'28 1.009 1312  1.141 0000 1252 92912
Summer
FEH: 100 years: +0

S24 %: 30 mins: ?f“ gf‘“ 223'76 0635 1234 0718 0000 1226  137.271
Summer
FEH: 100 years: +0

S44 %: 15 mins: 234'2 231'3 33135 0000 00 0.000 0.000 00 0.000
Summer
FEH: 100 years: +0

S26 %: 15 mins: 322.0 (319.8 132010 |5 565 |1635 |0.301 0000 1595  112.990
2 68 36 2
ummer
FEH: 100 years: +0

s45 %: 15 mins: 337.8 3362 336.33 464 254 0073 0000 250  11.079
2 80 70 4
ummer
FEH: 100 years: +0 324.4 3225 322.67

S32 oo 15 i (2244 [2025 |8 0108 487  0.122 0000 483  24.061
FEH: 100 years: +0

S33 %: 15 mins: 222'8 221'2 321'37 0113 640 0127 0000 628 29419
Summer
FEH: 100 years: +0

S35 %: 15 mins: ?50'2 2;7'3 317'46 0125 87.9  0.141 0000 859 41012
Summer
FEH: 100 years: +0 314.6 313.0 313.17

$28 s oo years: =0 |314.6 19130 12 0152 1382 0.172 0000 1307  68.951
FEH: 100 years: +0

S30 %: 15 mins: 2;3'9 8;1'5 812'42 0913 1759 1.033 0000 1727  89.740

Summer

Created in InfoDrainage 2025.5

Surcharged

OK

Surcharged

Surcharged

Surcharged

OK

OK

OK
OK

OK

OK
OK

Surcharged
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Project:

Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Connections Summary Stantec

Storm Phase: Phase

(ClIM

4

Connection

CULV1
CuLVvV2
CULV3
CuULV4
CULV5
SW21
SW24
CULV6
CuLVv7
SWi1
Sw2
SW3
Sw4
SW5
Sw22
SW23
SwW7
Sw8

SW9

Storm Event

FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer
FEH: 2 years:
+0 %: 15
mins: Summer

Connection
Type

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

From

Inlet

Headwal

S1

S2

S3

S4

S38

S22

S5

S6

S39

S$40

S41

EX2

S§21

S37

S36

520

8§23

S24

Upstrea I\/Llja
o S wa
™ oy
S1 341.759 340.068
S2 337.227 333.580
S3 333.421 331.231
S4 328.349 325.153
S5 322.262 319.245
S37 334.553 332.077
S20 327.585 326.658
S6 321.025 317.949
S7 313.292 311.290
S40 339.565 337.935
S41 338.161 337.022
EX2 335.671 334.558
S21 334.800 333.676
S20 331.239 330.107
S36 331.204 329.754
S22 329.973 328.043
S23 327.190 326.108
S24 325.971 324.415
S25 324.471 323.258

FEH: 2 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Flow

'I\:/Ilia Discharge Max.  Flow/
Depth V(()rl:ge VzarLo/(;i)ty Ca;;acit
(m)

0.043 7.539 2.0 0.01
0.056 14.821 2.6 0.02
0.062 17.507 2.6 0.03
0.099 26.785 2.0 0.03
0.118 70.725 3.6 0.12
0.032 1.368 1.1 0.06
0.150 12.316 1.2 1.13
0.121 73.067 3.6 0.09
0.134 107.603 4.5 0.14
0.081 7.677 1.7 0.68
0.074 10.051 25 0.35
0.081 10.038 2.1 0.57
0.072 14.617 3.6 0.47
0.093 18.883 25 0.2
0.050 3.765 1.6 0.16
0.150 6.146 0.8 0.34
0.131 35.914 2.9 0.52
0.136 35.895 27 0.66
0.116 35.856 3.2 0.54

Created in InfoDrainage 2025.5

Max.
Flow
(L/s)

17.0

32.9

37.5

56.5

133.0

3.1

21.7

135.2

196.5

16.7

21.6

20.9

30.8

39.2

8.3

13.3

69.8

67.7

66.0

Status

OK

OK

OK

OK

OK

OK

Surch
arged

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
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Project:

Penrhys Phase 1A

Date:
18/06/2025

Designed by:
smparry

Checked by:

Approved By:

Report Details:
Type: Connections Summary
Storm Phase: Phase

Company Address:
Stantec

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Winter

FEH: 2 years:

+0 %: 15 Pipe
mins: Winter

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Winter

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

FEH: 2 years:

+0 %: 15 Pipe
mins: Summer

SW13

SW10

SW11

SW12

SW30

SW31

SWa32

SW33

SW34

SW35

SW36

SW37

SW38

S44

§25

5§26

§45

831

8§32

8§33

S34

8§35

S§27

528

S29

S30

S21 334.287 331.357

S26 323.198 321.742

S4 322.068 319.992

S21 337.880 336.309

8§32 325.107 322.858

S33 324.442 322.626

S34 322.856 321.330

S35 322.059 319.549

S27 320.213 317.415

S28 314.743 313.673

S$29 314.635 313.113

S30 313.614 312.021

S6 313.967 311.686

0.034 0.000

0.131 43.634

0.145 43.585

0.054 4.291

0.088 9.322

0.065 9.307

0.068 11.400

0.071 14.580

0.086 15.881

0.094 21.024

0.123 25.785

0.168 34.688

0.159 34.660

Created in InfoDrainage 2025.5

0.0

2.8

24

1.7

1.4

2.0

24

2.7

23

23

1.9

1.7

1.8

0.26

0.47

0.15

0.44

0.17

0.18

0.2

0.22

0.21

0.19

0.45

0.58

0.0

82.8

80.2

9.6

19.4

18.8

242

28.8

32.6

42.9

53.1

71.4

68.4

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK
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Project:

Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Connections Summary Stantec

Storm Phase: Phase

"CLIM

4

Connection

CULV1
CULV2
CULV3
CuULV4
CULV5
Sw21
SW24
CULV6
CULV7
SwWi1
SW2
SW3
Sw4

SW5

FEH: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Flow

Storm Event

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer

Connection
Type

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

From

Inlet

Headwal

S1

S2

S3

S4

8§38

S22

S5

S6

8§39

S40

S41

EX2

S21

Max
Upstrea
m Cover us
To Water
Level
Level
(m) (m)
S1 341.759 340.082
S2 337.227 333.604
S3 333.421 331.258
S4 328.349 325.182
S5 322.262 319.307

837 334.553 332.088

S20 327.585 327.588

S6 321.025 317.993

S7 313.292 311.357

S40 339.565 338.448

S41 338.161 337.049

EX2 335.671 334.616

S21 334.800 333.720

S20 331.239 330.137

Max.
Flow
Depth
(m)

Discharge
Volume
(m?)

0.062 15.972

0.082 31.398

0.090 37.088

0.144 56.762

0.172 150.263

0.047 2.905

0.150 26.123

0.177 155.262

0.196 228.708

0.150 16.293

0.130 21.319

0.132 21.324

0.109 31.024

0.225 40.062

Created in InfoDrainage 2025.5

Max. Flow /
Velocity Capacit

(m/s) y
2.5 0.02
3.3 0.05
3.3 0.06
2.5 0.07
4.3 0.24
1.4 0.12
21 1.9
4.3 0.18
5.4 0.27
1.7 1.19
2.5 0.64
2.2 0.98
4.2 0.88
21 0.4

Max.
Flow
(L/s)

36.2

70.2

80.6

122.0

265.3

6.5

36.6

272.7

395.3

293

40.2

36.1

57.2

771

Status

OK

OK

OK

OK

OK

OK

Flood

OK

OK

Surch
arged

OK

OK

OK

OK
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Project:

Penrhys Phase 1A

Date:

18/06/2025

Designed by:
smparry

Checked by:

Approved By:

Report Details:

Type: Connections Summary
Storm Phase: Phase

Company Address:

Stantec

Sw22

SW23

SW7

SwW8

SW9

SW13

SW10

SW11

SW12

SW30

SW31

SWa32

SW33

SW34

SW35

SW36

SW37

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
30 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Winter

FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer
FEH: 30
years: +0 %:
15 mins:
Summer

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

8§37

S36

S20

§23

S24

S44

§25

526

S$45

S31

8§32

833

S34

S35

S27

S28

§29

S36

S22

S23

S24

S§25

S21

S26

S4

S21

S32

S33

S34

S35

S27

528

S29

S30

331.204

329.973

327.190

325.971

324.471

334.287

323.198

322.068

337.880

325.107

324.442

322.856

322.059

320.213

314.743

314.635

313.614

329.774

328.171

326.571

325.022

323.424

331.357

321.785

320.078

336.327

322.927

322.659

321.365

319.587

317.453

313.732

313.159

312.393

0.124 7.983

0.150 13.037

0.225 76.185

0.225 110.690

0.211 76.287

0.049 0.000

0.195 92.731

0.219 92.685

0.078 9.091

0.139 19.763

0.098 19.743

0.104 24.152

0.109 30.919

0.135 33.663

0.146 44.576

0.300 54.681

0.300 73.560

Created in InfoDrainage 2025.5

1.4

1.3

3.0

2.9

34

0.0

3.1

2.8

22

1.6

24

29

3.2

2.8

2.7

1.9

2.0

0.33

0.6

0.9

0.96

0.47

0.86

0.31

0.93

0.36

0.39

0.44

0.48

0.45

0.41

0.91

17.9

23.2

120.6

116.6

117.7

0.0

149.1

146.8

20.5

41.3

40.3

51.8

62.0

70.5

92.9

115.0

142.6

OK

Surch
arged

Surch
arged

Surch
arged

Surch
arged

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

Surch
arged
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Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry
Report Details: Company Address:
Type: Connections Summary Stantec
Storm Phase: Phase
FEH: 30
. 0o/ -
SwW38 ﬁg""gfmgo %" Ppipe S30  S6 313.967 311.993 0.300 73.602 1.9
Summer

Created in InfoDrainage 2025.5

1.13

132.7

Surch
arged
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Project:

Date:

Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry

Report Details: Company Address:

Type: Connections Summary Stantec

Storm Phase: Phase

"CLIM

4

Connection

CULV1
CULV2
CULV3
CuULV4
CULV5
Sw21
SW24
CULV6
CULV7
SwWi1
SW2
SW3
Sw4

SW5

Storm Event

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
30 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
30 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Summer

Connection
Type

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

From

Inlet

Headwal

S1

S2

S3

S4

8§38

S22

S5

S6

8§39

S40

S41

EX2

S21

FEH: 100 years: Increase Rainfall (%): +0: Critical Storm Per Item:

Upstrea
To m Cover Water
Level
Level
(m) (m)

S1 341.759 340.087
S2 337.227 333.613
S3 333.421 331.267
S4 328.349 325.192
S5 322.262 319.324

837 334.553 332.091

S20 327.585 327.595

S6 321.025 318.004

S7 313.292 311.382

S40 339.565 338.945

S41 338.161 337.062

EX2 335.671 335.094

S21 334.800 333.738

S20 331.239 330.143

Rank By: Max. Flow

Max.

Flow

Depth

(m)

0.069

0.091

0.100

0.158

0.186

0.052

0.150

0.195

0.219

0.150

0.150

0.150

0.121

0.225

Created in InfoDrainage 2025.5

Discharge
Volume
(m?)

19.467

38.272

45.205

69.187

183.174

3.541

49.196

189.258

278.829

19.856

25.978

38.386

37.840

48.852

Max. Flow /
Velocity Capacit

(m/s) y
2.6 0.02
3.4 0.06
34 0.07
2.7 0.09
4.5 0.27
1.4 0.14
21 1.91
4.3 0.2
5.6 0.33
2.0 1.42
2.7 0.78
2.5 1.18
4.1 0.96
2.2 0.44

Max.
Flow
(L/s)

441

85.7

98.5

149.2

305.7

8.0

36.7

315.8

477.6

35.0

48.4

43.5

62.6

86.1

Status

OK

OK

OK

OK

OK

OK

Flood

OK

OK

Surch
arged

OK

Surch
arged

OK

OK
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Project:

Penrhys Phase 1A

Date:

18/06/2025

Designed by:
smparry

Checked by:

Approved By:

Report Details:

Type: Connections Summary
Storm Phase: Phase

Company Address:

Stantec

Sw22

SW23

SW7

SwW8

SW9

SW13

SW10

SW11

SW12

SW30

SW31

SWa32

SW33

SW34

SW35

SW36

SW37

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
30 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Summer
FEH: 100
years: +0 %:
15 mins:
Winter

FEH: 100
years: +0 %:
15 mins:
Summer

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

Pipe

8§37

S36

S20

§23

S24

S44

§25

526

S$45

S31

8§32

833

S34

S35

S27

S28

§29

S36

S22

S23

S24

S§25

S21

S26

S4

S21

S32

S33

S34

S35

S27

528

S29

S30

331.204

329.973

327.190

325.971

324.471

334.287

323.198

322.068

337.880

325.107

324.442

322.856

322.059

320.213

314.743

314.635

313.614

329.781

328.497

327.048

325.280

323.765

331.357

321.794

320.102

336.334

322.965

322.670

321.377

319.601

317.467

313.754

313.178

312.987

0.150 9.726

0.150 15.876

0.225 92.878

0.225 92.912

0.225 137.271

0.052 0.000

0.211 113.044

0.239 112.990

0.084 11.079

0.163 22.426

0.110 24.061

0.118 29.419

0.124 35.521

0.153 41.012

0.177 54.277

0.300 68.951

0.300 89.680

Created in InfoDrainage 2025.5

1.4

1.7

3.3

3.1

3.5

0.0

3.1

2.8

24

1.6

25

3.0

3.4

3.0

2.6

2.0

2.5

0.41

0.76

0.98

1.22

0.52

0.93

0.38

1.1

0.43

0.47

0.53

0.59

0.55

0.47

21.8

293

131.2

125.2

122.6

0.0

163.5

159.5

25.0

48.7

48.3

62.8

75.3

85.9

113.9

130.7

175.9

OK

Surch
arged

Flood
Risk

Surch
arged

Surch
arged

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

OK

Surch
arged
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Project: Date:
Penrhys Phase 1A 18/06/2025
Designed by: Checked by: Approved By:
smparry
Report Details: Company Address:
Type: Connections Summary Stantec
Storm Phase: Phase
FEH: 100
. 0o/ -
SW38 ﬁg""gfmgo " Pipe S30 S6 313.967 312.420 0.300 89.740 2.4
Summer

Created in InfoDrainage 2025.5

1.47

172.7

Surch
arged
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Drainage Strategy

A.4 Appendix D - Drainage Strategy Plan

Penrhys Village — Phase 1A | Trivallis | Drainage Strategy |
6 00566-STN-XX-XX-RP-C-000001
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Developer Services
PO Box 3146
Cardiff

CF30 OEH

Gwasanaethau Datblygu
Blwch Post 3146
Caerdydd

CF30 OEH

Dwr Cymru Tel: +44 (0)800 917 2652 Ffon: +44 (0)800 917 2652
Fax: +44(0)2920 740472 Ffacs: +44 (0)2920 740472
WE|Sh Water E.mail: developer.services@dwrcymru.com E.bost: developer.services@dwrcymru.com

Mr Meurig Hughes
Stantec

Date: 06/08/2025
Our Ref: PPA0009548

Dear Mr Hughes

Grid Ref: 300136 195020
Site Address: Heol Penyrus, Tylorstown, RCT
Development: Residential redevelopment to provide social housing,

| 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.

Firstly, we note that the proposal relates to 109 dwellings at Penrhys and acknowledge that the site is not
currently allocated in the Local Development Plan, however is a proposed allocation in the preferred
strategy as part of a wider regeneration site.

PUBLIC SEWERAGE NETWORK

The proposed development site is located in the immediate vicinity of a separate/mixed sewerage
system, comprising, foul and surface water public sewers, which drains to Cardiff Bay Wastewater
Treatment Works (WwTW).

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

Glas Cymru Cyfyngedig

Dwr Cymru Cyf, a limited company registered in
Wales no 2366777. Registered office: Pentwyn Road,
Nelson, Treharris, Mid Glamorgan CF46 6LY

Dwr Cymru Cyf, cwmni cyfyngedig wedi’i gofrestru yng
Nghymru rhif 2366777. Swyddfa gofrestredig: Heol Pentwyn

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

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



This site is crossed by a public sewers with their approximate position being marked on the attached
Statutory Public Sewer 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 will be permitted within the protection zone of the public sewers measured 3 metres either side
of the centreline. 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.

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.

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.
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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.

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 ST00953005 located in Heol y Waun.

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
(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

Sewerage Treatment

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

The water supply system in the immediate vicinity has insufficient capacity to serve the development and
will also cause detriment to existing customers’ water supply. A hydraulic modelling assessment is
required to establish the scope of any reinforcement works to be completed at the same time as the
provision of new water mains to serve the new development under Section 41 and Section 51 of the
Water Industry Act (1991).

Information relating to our Hydraulic Modelling Assessment process is available on our website and
within our guidance notes. The area planning officer will also be able to provide you within information
relating to this process.

The proposed development is crossed by a trunk/distribution watermain, the approximate position being
shown on the attached plan. Dwr Cymru Welsh Water as Statutory Undertaker has statutory powers to
access our apparatus at all times. | enclose our Conditions for Development near Watermain(s). It may
be possible for this watermain to be diverted under Section 185 of the Water Industry Act 1991, the cost
of which will be re-charged to the developer. The developer must consult Dwr Cymru Welsh Water
before any development commences on site.

| 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,

Matthew Lord
Planning Liaison Manager
Developer Services
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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.
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1 INTRODUCTION

1.1 PURPOSE OF THE REPORT

The purpose of the report is to undertake an appraisal of the site and assess the overall
strategy of an application compliance with the National Standards. The report will also
inform the applicant, where required, what additional information is required for the full
application in order for the application to constitute as a validly made application.

1.2 SITE PROPOSAL

The applicant proposes to undertake a full regeneration of Penrhys Village. The design
code document suggests that the development will comprise of five phases with each
to have sub-phases. Further demolition proposed in 2025. No specific site construction
details provided.

The overall proposed development will comprise of residential land uses such as
dwelling, driveways, adoptable road etc as well as a variety of other uses such as
commercial, tourism, educational, leisure, open space, energy which could include
bike trails, play areas, shops, new school, community centre, visitor centre, energy
infrastructure etc.

1.3 SUSTAINABLE DRAINAGE PROPOSAL

The submission does not detail out any drainage proposal as such. However, it is
stated within the application form that the intention is to drain runoff to the existing SW
drainage connections (to be determined as well as extent) with any discharge to a
betterment of 30% to the existing regime.

1.4 SITE LOCATION

The land to be developed lies at Penrhys Village (entirety of the village). Postcode of
CF43 3RN and approximate easting and northing of 300317E, 1948738N.

The village is situated to the north of the B4512 Penrhys Road which links the A4058
Tytyla Road at Ystrad to the west and the A4233 East Road at Tylorstown to the east.
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15 SUBMITTED DOCUMENTATION

As part of the application, the following documents were submitted:

e Pre-App Application Form

e 30603-HYD-XX-XX-RP-GE-1003-S2_P1 ISSUE

e Yellow Sub Penrhys Sl Report

e 30603-HYD-XX-XX-DR-C-0600 - Drainage Survey Scope
e 30603-HYD-XX-XX-RP-C-0001 P02

e 30603-HYD-XX-XX-TN-C-0001 P01 - Site Walkover Note
e 30603-HYD-XX-XX-TN-C-0002 Follow up site investigation
e Location Plan

e Penrhys Design Code (On Screen)

e Penrhys Strategy Summary Report (Interactive)

e TR4592-01-UG

e 21948 A_1to500@A0_(10f9)

e 21948 A 1to500@A0_(20f9)

e 21948 A_1to500@A0_(30f9)

e 21948 A_1to500@A0_(40f9)

e 21948 A_1to500@A0_(50f9)

e 21948 A_1to500@A0_(60f9)

e 21948 A_1to500@A0_(70f9)

e 21948 A_1to500@A0_(80f9)

e 21948 A_1to500@A0_(90f9)
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2 SITE APPRAISAL

2.1 SUSTAINABLE DRAINAGE APPLICATION HISTORY

No sustainable drainage application has previously been submitted within the
boundary of the development.

2.2 EXISTING SITE USE

The land is currently occupied by the existing Penrhys development which comprises
of demolished land, houses, adoptable road, church, public house, school, allotments,
commercial buildings (shops) and landscaped areas.

Whilst not formally detailed by Hydrock, the existing surface water scoping report
details the following to currently be present on site:

e Housing estate of approximately 300 homes — this was over 900 previously but
over the past few decades, demolition of houses has been undertaken.

e Llanfair Uniting Church

e Penrhys Primary School

e Penrhys Children and Family Centre

e Penrhys Cemetery

The site is bounded by fields to the east and west, and forestry to the north. Access to
the site is only via the roundabout on Penrhys Road to the south.

2.3 EXISTING SITE DRAINAGE

As noted above, the site currently comprises of a mixture of land uses and as
requested, the applicant has commenced considering the existing drainage
arrangement on site.

It is noted that there is a significant fall from the top of the site to the bottom with top
of site being 350mAOD and the lowest section being approximately 290m AOD, which
results in an average gradient of 1 in 8.
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As noted above, the land is a variety of mixture uses and therefore there are a variety
of surface water drainage systems. It is acknowledged that a number of areas are
subject to further survey and investigation work to establish how runoff drains and to
where. Walkovers and assessments have been undertaken by Hydrock which are
shown on drawing 30603-HYD-XX-XX-DR-C-0600 - Drainage Survey Scope, two
walkover summary documents (30603-HYD-XX-XX-TN-C-0001 PO1 - Site Walkover
Note and 30603-HYD-XX-XX-TN-C-0002 Follow up site investigation) as well as an
Existing Drainage Infrastructure Review document (reference: 30603-HYD-XX-XX-
RP-C-0001 — P02).

It is worth noting that a significant portion of the DCWW network on site is foul which
suggests that the highway and roof drainage likely conveys to a surface water system
rather than the DCWW network.

During the walkover of the site, Hydrock identified a number of instances where
manholes were close together, which is usually a suggestion of dedicated foul and
surface water system (one manhole serving each system). The route and destination
of these culverts has not been established, but it is currently assumed by Hydrock that
they discharge to the nearby culverts.

Properties — As noted above, there seemingly is a number of separate surface water
drainage systems (away from the foul network) and therefore it would have been
reasonable to assume drainage from the plots convey to this system. However, a
walkover and assessment has identified a number of properties which informally drain
to ground with the following noted “Runoff is often informally discharged to ground
locally at many of the buildings (e.g. downpipes from roofs outlet onto the ground
adjacent). Where this is to hardstanding it is considered to reach the highway drainage
collection features via overland runoff”. No direct connection from properties to surface
water system on highway was identified, but subject to further investigation and survey
work.

Highways - All of the adopted highway drains via gullies with dedicated lines running
along each of the roads. Whilst not all roads have been investigated as well as the
route and outfall of the lines established, the route of the system seems to convey
towards the lower levels of the site (roundabout) or to the culverted watercourses, but
no outfall and destination has been established.

It is noted that given the lack of positive connections from properties and the highway,
that a soakaway system has not been discounted, albeit it is unlikely given the
watercourses in the area and steep topography of the site.
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It is noted that a site walkover from the applicant has identified an area of which
overland flow from an embankment to the north-east of the site is emanating onto the
highway, but being collected by a highway gully.

2.4 FLooD Risk REVIEW

Following a review of the Development Advice Map, it was found that the site does not
lie within a Tan15 C1 or C2 zone and is in fact within Flood Zone A which is categorise
as little or no rusk of fluvial flooding.

The risk of surface water flooding has been investigated utilising Natural Resources
Wales’ Flood Risk Assessment Wales maps. The results of which have identified that
the majority of the site is either at no risk or at low risk to flooding. However, there are
localised pockets which are likely depressions or areas where the overland flow route
is obstructed. There is one conveyance route which flows through the site which
originates from a watercourse situated north of the site boundary (but ultimately drains
to culvert inlet 1).

b ¢ . Penrhys

Figure 1. Areas of Medium and High Surface Water Flood Risk at the proposed site, as per
NRW Flood Risk Assessment maps.
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2.5 ENVIRONMENTAL IMPACT ASSESSMENT

The applicant has not stated as to whether the proposed development does require
an environmental impact assessment.

Should it be subject to an EiA, the determination period for the full application will be
12 weeks once the application is determined as validly made.

If the proposed development does not require an environmental impact assessment,
the determination period for the full application will be 7 weeks once the application is
determined as validly made.

2.6 ORDINARY WATERCOURSE CONSENTS

Since the Lead Local Flood Authority became responsible for authorising ordinary
watercourse consents (OWC) in 2012, no OWC have been authorised within the
boundary of the site.

2.7 DWR CYMRU WELSH WATER APPARATUS

Following a review of the Dwr Cymru Welsh Water (DCWW) GeoWeb, DCWW
apparatus was identified within the site boundary comprising of foul, combined and
surface water.

The existing development is served by dedicated public foul sewers, all vitrified clay
ranging in size from 100mm diameter to 225mm diameter as it is further downstream.

It is noted that there are areas to the north and east shown without foul sewers
recorded, and the applicant notes that these may have been removed as part of the
demolition of the previous buildings in these areas or at the very least are no longer
active if they remain and therefore are not recorded by DCWW.

There is a small number of dedicated surface water sewers recorded within the south
west corner of the site to the properties situated between Heol Mair and Heol Dyfed.
These are also vitrified clay pipes and 150mm diameter in size. There are no other
dedicated public surface water sewers recorded within the boundary of the site.
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A vitrified clay combined public sewer conveys flows south west along Heol Pendyrus
in the south east of the site, ranging from 150mm diameter to 225mm diameter as it
converges with the sewer situated within Penrhys Road (B4512).

2.8 ORDINARY WATERCOURSES

A number of unnamed ordinary watercourses lie within the boundary of the site.

This comprises of a number of inlets that convey under the adoptable highway. Inlets
are noted at the following locations. For ease, the reference detailed on drawing
“drainage survey scope” for each culvert inlet has been replicated in this report.

Culvert inlet 1 — approx. 300102E, 195089N. The LLFA don’t hold any record of this
culvert. The route is shown to convey along the highway Heol Pendyrus before
conveying under landscaped areas and along footpath/lane adjacent properties with it
coming back onto Heol Pendyrus with further survey work to be completed to ascertain
route and condition.

Culvert inlet 2 — 300256E, 195131N. The LLFA don’t hold any record of this culvert.
The route is shown to convey firstly along the highway Heol Pendyrus and then along
Heol-Y-Waun before crossing east of properties and subsequently along footpath/lane
to the rear and conveying south of Heol Pendyrus with further survey work to be
completed to ascertain route and condition.

Culvert inlet 3 — 300448E, 195260N. Whilst the LLFA hold the record of this inlet, the
route is unknown. The drainage scope drawing shows this conveys along the road
(Heol Pendyrus) that traverses along the eastern boundary, but route is then
unconfirmed and with further survey work to be completed to ascertain route and
condition.

All watercourses convey in a southerly direction, but outfalls of each are not currently
proven and were not established during a walkover of the site. As such, further
investigation and survey work is required to ascertain route and destination.

2.9 MAIN RIVER

No main river lies within the boundary of the site.
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The Afon Rhondda Fach is located to the east of the site and the Afon Rhondda is
located to the west of the site. However, both are a considerable distance and much
lower level.

2.10 ASSETS

As noted in the ordinary watercourse section, there is one known land drainage asset
situated within the boundary of the site which is a culvert inlet in the north-east extent
of the site.

In addition to the culverts, the applicant has also scoped out and identified a vast
extent of highway drainage. It has been identified a number of lines connect to one of
the three culverts identified, however, the diameter of these lines and details of the
manholes are not detailed. Also, there are other lines where the destination has not
been ascertained and are detailed for further survey work.

Page 8



Penrhys Village Re-development %
Pre-Application Strategy Review Report Zg-
January 2025 RHONODA CYNGN TAF

—————

3 VALIDITY OF APPLICATION

3.1 REQUIREMENTS FOR A FULL APPLICATION

Paragraph 9 (2) of schedule 3 states that an application must be in any form required
by the Approving Body. Within Regulations ‘The Sustainable Drainage (Approval and
Adoption Procedure) (Wales) Regulations 2018’, regulation 3 states that an approving
body may refuse to determine an application for approval which is not made in
accordance with Paragraph 9(2) of Schedule 3.

The table below summarises the general documentation determined to be the
minimum required to constitute a valid application, based on the development
proposed. Table A and Table B found within the “Guidance on completing the full
application form” has been utilised to determine the required documentation for a
validly made application.

It is recommended that the applicant considers Table A and Table B prior to submitting
a full application to the SuDS Approval Body (SAB). Supporting documentation
required for each of the standards is stated and discussed in chapter 5 “compliance
with National Standards” of this report.

Please note that where insufficient detail has been found on a drawing, that
documentation has been determined to not be provided.

The SAB application form must be completed in full.

Table 1. General documentation required for the Full Application
Criteria Information/ Provided Required?
documentation (Y/N) (Y/N)
Construction area extent

N Y
(2:2500 scale)
A Site Plan Extent of Drainage system N %
Location Plan N v
EIA Statement N %
General documentation :
Drawing Issue Sheet N v
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3.2 CONSTRUCTION AREA AND ASSOCIATED FEE

An applicant must pay the correct fee in order for the application to constitute as a
valid application. Each full application will be charged by the SAB in accordance with
the regulations i.e. the application fee is related to the construction area of the
proposed development. A review has been undertaken regarding the construction
area and an estimate can be found in the table below.

Table 2. Required Fee based on an estimation of the Construction Area
Estimated

riteri . R ired Fee (£ mmen
criteria construction area (m?) equired Fee (£) co ents

Applicant needs to
Application fee 338,500 4640 define construction
area.

It is of note that the Application fee does not need to be provided to the SAB until the
SAB has confirmed the validity of the application. Please visit the below webpage
address which states the process of submission and validation for a full application.

Web Link - www.rctcbc.gov.uk/sustainabledrainage

It is of note that the site is to comprise of a number of phases, and therefore the fee
above is unlikely to be relevant. A separate application fee is to be required for
individual phases, should they be submitted separately.
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4 ADOPTION

4.1 REQUIREMENT FOR ADOPTION

The development is in very early stages, and therefore it is difficult to provide comment
on the requirement for adoption.

It is acknowledged that the development will comprise of a mixture of many land uses,
and therefore providing advice on the requirement for adoption is difficult at this stage.

For clarity, where the SuDS proposed are designed to provide drainage for a single
property as defined by Regulation 9 of The Sustainable Drainage (Approval and
Adoption Procedure) (Wales) Regulations 2018, the SAB does not have a
mandatory duty to adopt as per the exemption detailed in paragraph 18 (1) and (2)
of Schedule 3 of the Flood and Water Management Act 2010. This could be where the
housing association maintains ownership of a number of the properties and drainage
serves these or where drainage only serves one plot.

Where the SuDS proposed are designed to provide drainage for more than one
property as defined by Regulation 9 of The Sustainable Drainage (Approval and
Adoption Procedure) (Wales) Regulations 2018, the SAB has a mandatory duty to
adopt provided the applicant satisfies the conditions detailed in paragraph 17 (3) of
Schedule 3 of the Flood and Water Management Act 2010.

Should Trivallis not maintain ownership of the properties, then drainage that serves
more than one plot, irrespective of whether the drainage lies within private curtilage
will be subject to the mandatory duty to adopt.

Where drainage serves both properties and the adopted highway, irrespective of
whether the housing association maintains ownership of the properties, the drainage
will be subject to the mandatory duty to adopt, at the point at which the system drains
both.
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5 COMPLIANCE WITH NATIONAL STANDARDS

51 STANDARD S1 - SURFACE WATER RUNOFF DESTINATION

The submission has not been accompanied by any preliminary layout or proposal, and
therefore it is very difficult for the SAB to provide any specific comment at this early
stage. Although, a document has been provided which does outline some principles
as well as the intention to drain to the surface water systems on the site.

Priority level 1 — As noted above, there is no proposal, and therefore unclear as to
whether any water re-use is in fact proposed on the site.

The SAB would require water re-use at full application stage unless the applicant
evidence one of the exemption criteria outlined in section G1.4 of the SuDS national
standards. For example, no stresses on the DCWW water supply, or evidence that the
cost of implementing such system would not considered to be cost effective.

Should the applicant evidence one of the exemption criteria, the SAB would request
water butts are proposed as part of the development to maximise compliance with S1,
ensuring some level of reuse is provided.

Priority level 2 — As noted above, there is no proposal, and therefore unclear as to
whether infiltration is in fact proposed on the site.

The documents and application form imply that the applicant is not proposing to
discharge runoff to ground as a primary method for managing runoff with the intention
to utilise existing surface water connections.

As the applicant is not proposing to discharge runoff to ground as a method for
managing runoff, for a lower priority destination level to be considered at full
application the SAB will require the applicant suitably evidences at least one of the
exemption criteria outlined in section G1.8 of the SuDS national standards and section
25.2 of the Ciria SuUDS manual, which highlights the potential constraints for infiltration
systems with respect to infiltration capacity, depth to groundwater, ground stability,
groundwater flood risk, and protection of groundwater from contamination.

To evidence of the exemption criteria, a full GI will need to be provided. Details of the
requirements to evidence the exemption criteria and constraints are provided below.
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Should discharge to ground be proposed, the applicant must consider factor of safety
(Table G1.1 of National Standards), proximity of infiltration to existing/proposed
structures (paragraph G1.20 of National Standards), minimum depth of 1m
unsaturated ground between base of infiltration structure/groundwater level
(paragraph G3.32 of the National Standards) and any potential contamination
mobilisation due to proposed infiltration.

As part of the submission, a geo-environmental and geo-technical report to support
the regeneration has been produced by Yellow Sub Geo and provided (ref: P20217
R1) and also a phase 2 ground investigation report produced by Hydrock (30603-HYD-
XX-XX-RP-GE-1003). These reports will be duly considered when considering each
of the sections.

The phase 2 ground investigation report by Hydrock was produced following a ground
investigation that has been conducted by Geo-technical Engineering Limited (GEL)
between the 15" April and 10" May 2024. The investigation comprised of the following:

e 7 rotary cored boreholes

e 3 shallow machine dug trial pits (TP101, 102 and 107)

e 20 machine dug trial pits (TP201-220)

e 1 hand dug trial pit (TP106)

e 17 TRL dynamic cone penetrometer probes

e BRE365 testing in 5 trial puts (TP201, TP204, TP212, TP216 and TP219).

Wells for monitoring groundwater were installed in 7 of the boreholes and targeted
both the Made ground and Rhondda Member Strata.

Ground conditions identified on site

Site conditions identified either topsoil or ‘general’ made ground at the surface which
was underlain by the Rhondda Member bedrock, with no superficial deposits identified.

On the northern portion of the site, made ground was identified of varying depth, but
in one trial pit, it was identified to a proven depth of 4.4mbgl. This ground is described
as “builders rubble, brick concrete and metal’.

Where made ground was not identified, predominantly in the southern portion of the
site, topsoil was encountered at the surface at an average depth of 0.35mbgl, but
proven to a depth of 0.6mbqgl.
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Rhondda Member bedrock was identified to underly the made ground or the topsoil
with a depth of 8.10mbgl proven but the actual depth of the layer was not proven. This
layer was described as medium strong grey fine to medium Sandstone.

Infiltration capacity and infiltration testing:

As noted above, infiltration testing was completed at five locations, two of which in the
made ground and three in the Rhondda Member. Infiltration testing in the made ground
either failed (insufficient water losses to record a rate) or three cycles were not able to
be completed with 1.0 x 10" m/s on the second cycle.

Infiltration rates in the Rhondda Member was also highly variable with it ranging
between 8.3 x 10 and 3.3 x 10® m/s after three cycles, but of note that water intake
was too quick in TP219 to identify a rate.

It is acknowledged that a number of constraints/obstructions were identified in a
number of the exploratory holes.

The report summarises that the Rhondda Member may be suitable for soakaways and
SuDS features. However, it is stated in the investigation report that infiltration features
need to be solely in the natural strata. Although, it is noted the geo-chemical testing of
the made ground did not identify exceedances of contaminants with the exception of
asbestos and PAH’s in places.

Please note that should the soakaway testing identify negligible infiltration rates (lower
than minimum rate of 1 x 10°m/s detailed in section 25.2.1 of the Ciria SuDS manual),
then the SAB will deem that the exemption criteria has been suitably evidenced.
However, should suitable infiltration rates be obtained, the SAB will require one of the
other exemption criteria is evidenced.

As noted above, the testing identified rates that were slower than 1 x 10°m/s with a
couple of exceptions. This does imply at this stage that infiltration may not be viable in
certain locations. Whilst the SAB acknowledges the above, it is of note that the position
of the testing may not be relevant to the drainage design. Whilst the ground conditions
seem to be relatively consistent, it is considered the number of infiltration tests
conducted is not sufficient for the size of the site. At full application stage, the SAB will
require evidence at full application that soakaway testing in accordance with BRE365
has been adequately covered across the site and in particularly in the exact vicinity of
any infiltration system. In is considered that more specific Gl is completed for each of
the phases which is likely to be required from a geo-technical requirement. Testing
must reflect the proposal and therefore be within the strata and ideally at the same
depth so that it provides sufficient confidence that it is a true reflection of the site.
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The SAB require trial pit locations and logs are provided, demonstrating testing was
undertaken with a suitable methodology. Should an infiltration test fail, the SAB would
expect additional trial pits are excavated to provide sufficient coverage of the site and
to demonstrate the findings are reflective of the site as a whole and not just at that
specific point.

It's noted as per section 25.2.1 and section 25.3 of the Ciria SuDS manual the soil log
is imperative to provide confirmation that the measured infiltration capacity is
representative of the wider soil mass, i.e. the Rhondda Member covers the entirety of
the site, but only three places have undergone testing of which the infiltration results
were variable in nature.

Groundwater contamination:

Made ground has been identified on the northern extent of the site at varying depth,
and all SuDS features that allow for infiltration should be constructed within natural
strata, and should also not infiltrate or partially infiltrate into any made ground (leaky
system), unless it can be evidenced that this will not pose any acceptable risk of
groundwater pollution. As noted previously, the made ground contamination testing
was variable and only identified exceedances of PAH. Although, the areas under the
buildings, boiler house etc have not been tested.

As noted previously, bedrock is underlying the topsoil or the made ground, and this is
regarded as a secondary A aquifer which is “comprising of permeable layers that can
support local water supplies, and may form an important source of base flow to rivers’.

As such, it is considered that where a leaky system is proposed through the made
ground, an assessment for risk to groundwater as a result of the infiltration should be
undertaken.

At full application, should the applicant evidence that infiltration would increase the risk
of mobilisation of existing contaminants to ground, then as per section 25.2.4 of the
Ciria SuDS manual the SAB would deem a lower priority destination level can be
considered. However, evidence to justify the risk of contamination via infiltration should
include a full Gl with evidence of contaminants testing provided across several
excavations with sufficient coverage of the site.

Groundwater flood risk and depth to groundwater:

As per section 25.2.2 of the Cira SuDS manual, 1m of unsaturated ground is required
beneath the base of an infiltration component/any SuDS feature to ensure the
performance of the feature and protecting the system from underlying groundwater.
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Should this be evidenced at full application within the GI, and it is deemed
unachievable to comply with the 1m separation distance, then the SAB will deem a
lower priority destination level can be considered.

Upon review of the Gl conducted, it is noted they encountered groundwater at a depth
of 2.5mbgl at TP214, but this is the only location at which this was identified. It is
considered that the water table is perched at this position, as groundwater was not
encountered in any of the boreholes or pits at this depth.

In the monitoring wells, all were found to be dry during the monitoring period
(17/05/2024-28/06/2024) with the exception of BH307 (in the southern area of the site)
which had a groundwater strike between 2.5 and 6.99mbgl in the Rhondda Member.
The report does follow up to state that is expected that the groundwater body is
anticipated to be in the Rhondda Member beyond 10mbgl.

It is worth noting that the groundwater monitoring was completed in the spring months,
and groundwater is subject to seasonal variation, and as such levels may vary from
what identified.

In regard to whether partial infiltration is proposed (leaky system), should the proposal
for partial infiltration from a feature result in a non-compliance with the 1m separation
distance then the SAB request the systems that compromise the 1m separation
distance are impermeably lined.

Overall, it is considered that based on the information supplied, it is likely that there
will be 1m separation, whether that be via a leaky system or infiltration system, but of
course this is dependent on the depth of the system proposed.

Ground stability:

As per section 25.2.3 of the Ciria SuDS manual, an assessment should be undertaken
as to the geotechnical properties of the surrounding soils, to ensure that infiltration will
not pose an unacceptable risk of instability/geohazard to the site and/or local area.
Should the applicant provide evidence via a geotechnical engineer that infiltration on
site may increase the risk of instability to any existing or proposed structures, then the
SAB will deem a lower priority destination level can be considered.

Therefore, at full application should further assessment/statement be provided via a
geotechnical engineer/engineering geologist that infiltration on site may increase the
risk of instability/geohazard to any existing or proposed structures, then the SAB will
deem a lower priority destination level can be considered on the basis that infiltration
as a method for managing runoff would increase the risk of instability to structures.
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The report completed by Yellow Sub Geo considered the mine working in the vicinity
of the site and concluded that worked coal seams are at a considerable depth below
and are too deep to materially impact the regeneration project. The risks of coal mining
are likely to be limited to the south-west of the site. The Ground investigation report
from Hydrock discusses mining in its report, and chapter 2.5 states that the site lies
within a coal mining report area, but lies outside the coal authorities development high
risk area. A report from the Coal Authorities advised there was no known shallow
working of the No2 Rhondda and Two Ft Nine coal seams which run 181m and 402m
below ground, respectively. This aligns with the summary provided within the Yellow
Sub Geo report.

Therefore, at this stage, the applicant has not provided justification in regards to
stability to discount infiltration into the Rhondda Member, or alternatively has not
adequately assessed the impact of such concentrated or partial infiltration.

Should the features be permeably lined, the SAB requires clarification that partial
infiltration on site will not increase the risk of instability to any existing or proposed
structures. Should instability risks be identified then the SAB will request all SuDS
features within 5m of structures are to be impermeably lined. The SAB notes this will
reduce the level of interception offered by the features, however the SAB will deem
interception has been provided as far as practically possible should the features need
to be lined due to the risk of instability.

The ground investigation report by Hydrock refers to slope stability and states that
retaining walls and earthworks will be implemented to re-create the previous flat
plateaus, but at this time, no formal slope stability assessment is deemed necessary
at this time but is to be reviewed at a later date. Given there is no layout or drainage
layout, the SAB is unable to comment in regard to proximity to structures. However,
please be aware of proximity of infiltration to existing/proposed structures (paragraph
G1.20 of National Standards). Given the steep slopes on site, it is envisaged that
retaining structures are likely to be constructed to facilitate the site works. It is
requested that any SuDS structures in proximity to this are duly considered in terms
of impact of infiltration, and lined should it be found to present stability issues.

With regards to instability, section 25.2.3 of the Ciria SuDS manual states small scale-
infiltration (such as proposed for the raingardens) closer than 5m should follow the
guidance provided in Susdrain.org. The advice states SuDS features close to buildings
should be designed with an impermeable area to base permeable area ratio not
exceeding 1:10 and the depth of the stored water should not exceed 300mm.
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Partial infiltration:

Should infiltration be discounted and justified in line with the exemption criteria,
typically, the SAB request that all features are permeably lined, as it allows for greater
losses for interception. However, the proposal for ‘leaky’ systems should never
compromise compliance with the standards or constraints detailed in section 25.2 of
the Ciria SuDS manual, complying with all relevant requirements for infiltration
systems with respect to depth to groundwater, ground stability, groundwater flood risk,
and protection of groundwater from contamination.

Therefore, should the applicant rule out infiltration on the basis that one of the above
exemption criteria is met, for example losses to infiltration may increase the risk of
instability, contamination, or 1m of unsaturated ground can’t be provided beneath the
base of an infiltration component, then the SAB would request all SuDS features are
impermeably lined.

Please note that given the large extent of site and likely number of SuDS features, it
is accepted that leaky systems might be found to be suitable in select areas of the site.
Further discussion at detailed design is likely warranted.

Priority level 3 — Discharge at this level has not been stated. Whilst an open
waterbody has not been identified by the SAB, the applicant will need to investigate
and provide justification in line with the exemption criteria, should this not be proposed
and for the design destination to move onto a lower priority level.

Priority level 4 — Whilst no formal design has been supplied with the submission,
based on the narrative in the application form and within the Hydrock documents, it
would seem that there is an intention to discharge to existing surface water systems
which preliminary investigations identify as highway drainage systems or culverted
systems (of which the highway may drain to), and therefore would be at priority level
4.

Should the priority levels above be justified adequately (as noted above), then the SAB
does not necessarily disagree with the destination. However, the developer will need
to establish the drainage arrangement of all areas on the site in terms of collection,
conveyance and destination.

As stated previously, there are a number of surface water systems on the site and it
will need to be ascertained what flows are entering the system and ensuring that post
development, these systems are not impacted negatively. For example, earthworks or
development may result in more areas draining to a particular culvert which can be
acceptable should the flows be reduced appropriately.
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Priority level 5 — There is no current intention to discharge at this priority level.

Table 3. Primary and secondary destination of surface water runoff

Priority Level Primary Secondary Comments
destination destination

Priority Level 1 N/A N/A

Priority Level 2 N/A N/A

Priority Level 3 N/A N/A

Priority Level 4 N/A N/A

Priority Level 5 N/A N/A

It is noted that the applicant intends to potentially utilise an existing connection from
the site. However, should a new outfall/connection be required and subsequently
proposed, then the applicant will need to obtain the relevant permissions.

*Please note that SAB approval does not provide the right to connect into a culverted
watercourse. As per Paragraph G2.3 and G2.4 of the National Standards, the right to
connect must be secured from the Landowner who is responsible for the receiving
drainage system in which the connection is proposed.

Furthermore, the SAB approval process does not provide consent under Section 23
of the Land Drainage Act 1991 to undertake connection/ outfall works to the ordinary
watercourse. This type of consent (Ordinary Watercourse Consent) is regulated by the
Lead Local Flood Authority (LLFA). Under this process, the LLFA will review the
connection and as to whether the additional flow of water will present an increase in
flood risk by reviewing the capacity of the culvert. For more information the applicant
is advised to visit RCT’s Ordinary Watercourse Consent Webpage which provides
Application Guidance, Culverting Policy and contact details to make an application
(Section 7)*.

Please note that SAB approval does not provide the right to connect into a drainage
system such as a highway drainage system. As per Paragraph G2.3 and G2.4 of the
National Standards, the right to connect must be secured from the Landowner who is
responsible for the receiving drainage system in which the connection is proposed. It
is recommended that the Highways Development Control department are contacted
regarding the proposal of runoff to connect into the existing system. Please note the
HDC department will be consulted as part of the SAB full application.
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It should be noted that SAB approval does not provide the right to connect into Dwr
Cymru Welsh Water apparatus. The right to connect must be secured from DCWW
via a section 106 agreement. It is recommended that the applicant contacts DCWW
prior to the submission of the full application to establish as to whether DCWW would
raise any objection to the proposed connection and associated discharge into the
DCWW apparatus. Please note the DCWW will be consulted as part of the SAB full
application.

In summary, the proposed design does not include sufficient information to
ascertain compliance with Standard S1.

A likely compliance with Standard S1 can be achieved through the inclusion of the
‘further information required’ outlined below. However, compliance is dependent on
the quality of the information that is provided and cannot be guaranteed without
appropriate evaluation of the additional documentation.

Further information required

Please see Table 4 which summarises the documentation required to satisfy standard
S1.

Whilst a ground investigation has been supplied, further ground investigation including
infiltration testing in accordance with BRE365 must be completed and submitted at the
full applications stage.

Should infiltration be proposed and given the steep nature of the site, a detailed
geotechnical factual and interpretive report will be required at the full application stage
that directly considers and assesses the drainage proposal.

Should infiltration be proposed in any of the made ground, it is considered a
contaminated land report demonstrating risk of pollution to the underlying groundwater
is provided at the full application stage. The GI does not currently consider the impact
of concentrated or partial infiltration and its impact to the underlying groundwater.
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Table 4. Documentation required to satisfy Standard S1 for the Full Application
Criteria Information/ documentation Provided Required?

(YIN) (YIN)

Detailed whole Site SuDS N v
Drainage Design Proposals
Geotechnical factual and N v
interpretive report

Standard S1 Permeability testing N v
Contaminated Land Report N v
Unstable land report v v
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5.2 STANDARD S2 — SURFACE WATER RUNOFF HYDRAULIC CONTROL

Interception of runoff

As per section 24.8 of the Ciria SuDS manual, compliance with the interception criteria
should differentiate between winter and summer, with the first 5mm of rainfall expected
to be intercepted during 80% of summer events and 50% of winter events.

The applicant has not provided any drainage layout of the proposal and has provided
very little information regarding the proposed design. Therefore, it is difficult to
determine whether sufficient interception of runoff will be provided by the proposed
design.

To confirm as to whether the interception criteria is met, the contributing areas to each
drainage system and size and construction of systems will determine acceptability.

Please see table G2.1 of the Statutory Standards which outlines the interception
provided by SuDS features. For further details, it is recommended the design
considers the Ciria SuDS Manual C753.

For clarity, interception is only provided where runoff drains to the surface of the
features and the features themselves are designed and constructed appropriately.

The steepness of the site and constraints are duly acknowledged by the SAB, and the
SAB is amicable to the interception criteria not being fully adhered to (5mm of rainfall
does not need to be achieved) providing adequate justification is provided and the
applicant seeks to maximise interception i.e. justification provided but no green SuDS
or minimal green SuDS that offer interception would not be accepted.

Morphological protection & Flood Risk mitigation of receiving surface water
bodies

The proposal does not currently detail the proposed discharge rates from the site given
the destination has yet to be established.

The applicant has provided a rough assessment of the existing flows from the site
based on 23ha of hardstanding area within the ring road of Heol Pendyrus. “Existing”
flows of 572.4l/s and 1428.9l/s has been established for the Q2 and Q100 event,
respectively. This has been calculated utilising the modified rational method, but it is
noted the supporting information has not been supplied which would be required at full
application stage.
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Greenfield flows of 218.7l/s and 476.71/s has been established for the Q2 and Q100
event, respectively. A Wallingford greenfield sheet has been provided showing the rate
was calculated based on a greenfield area of 23ha and utilising the IH124 method.
Upon review of the input parameters for IH124, the SAB raises no objection to this
value. However, the SAB has not been provided any catchment plans to evidence the
area and existing destination of the runoff. Furthermore, when the greenfield rate is
being calculated, as per section 24.2.2 of the Ciria SuDS manual the applicant will
need to ensure only the proposed impermeable area is utilised in the greenfield runoff
calculations, or alternatively the remaining landscaped area of the site needs to be
included in the hydraulic model (0.4 of landscaped area included as impermeable
area). The SAB would request the applicant ensures the total proposed impermeable
is utilised in the greenfield runoff calculations.

For areas that are currently greenfield, to ensure morphological damage to the
ordinary watercourse is not envisaged and ensure compliance with paragraph G2.23
of the Statutory Standards, the SAB require the applicant mimics the existing
greenfield rates. To ensure compliance with section G2.30 of the SuDS national
standards in offering sufficient flood risk mitigation, the applicant needs to ensure all
runoff up to the Q100+Climate change event discharges off site at the greenfield Qsar,
or 2l/s/ha or mimic volume and provide long term storage, as per paragraph G2.30.

Therefore, should the applicant provide an appropriate greenfield runoff calculation
and propose to restrict discharge to the greenfield Qsar identified in the greenfield
calculation, the SAB will deem the applicant is compliant in offering sufficient flood risk
mitigation and morphological protection to the receiving waterbody, and would be
compliant with G2.23 and G2.30 of the SuDS national standards

As noted in the existing drainage section, the exact drainage collection, conveyance
and destination for hardstanding areas on site has not yet been established. Whilst
the SAB would seek and prefer for rates to be restricted to greenfield rate to mimic
natural flows, it is acknowledged that the applicant states their intention to discharge
at a 30% betterment to the existing SW systems.

As previously advised, for the applicant to base the proposed discharge rate on
existing brownfield rates and utilise the impermeable area currently on site of 23ha,
the existing drainage arrangement and existing catchment plan would need to be
clearly shown to evidence the existing area and associated flows to each of the
systems as well as proposed rate, and thus evidence a betterment will in fact be
provided. The SAB would request that the existing Q1 is found and a 30% betterment
applied to this. The SAB will not accept the use of the flows from the Q30 and Q100
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event. The existing Q1 rate must be calculated and a 30% betterment applied to this
is to be in line with paragraph G2.24 of the Statutory Standards.

Typically, for brownfield sites the SAB request an existing runoff calculation is provided
as per section 24.5 of the Ciria SuDS manual.

I's noted from the applicant’s submitted information that the extent of the existing
drainage system is yet known but is to be established. As such, the SAB request that
the applicant provides a hydraulic model of the existing drainage system. Detailing the
existing discharge rate for each network on site draining the existing impermeable area
that is to be developed and is to drain to the proposed system. This will need to be
supported by an existing area plan.

Of note is that it is recognised existing drainage systems are likely to become
overwhelmed during the 1:30 and 1:100 rear return periods, and therefore the actual
site discharge rate from the site is likely to be increased from overland flow
contributions or surcharging. However, as per Ciria these effects should be discounted
and the discharge limit should be based solely on the flow rate from the piped system,
ensuring a conservative estimate is provided.

As per section 24.5 of the Ciria SuDS manual, peak flows for an existing drainage
system can be demonstrated for the low, medium and high storm return period events,
producing an accurate representation of the proposed drainage system.

An alternate method for identifying existing flows should only be utilised when the
extent of the existing drainage system is unknown, or is not in reasonably working
order, however this appears unlikely to be the case in this instance. This method
should consist of modelling the total proposed impermeable area as greenfield area
response from impermeable soils.

The site is a mixture of both greenfield (including demolished areas) as well as
brownfield, and therefore the applicant must evidence the existing flows that would
discharge to the existing surface water systems. The SAB would accept a rate that is
based on both the greenfield and brownfield rate, providing both have been accurately
calculated.

It is was noted in the existing drainage section that roof drainage informally drains with
no positive connection. It is believed that unless it can be evidenced the flows will in
fact drain to the positive system (i.e. onto hardstanding and then onto the highway)
then it shouldn’t be considered as existing flows as in reality those flows would not
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drain to the system. As such considering the flows could in fact result in increased
flows.

It is acknowledged that a significant portion of the site is demolished and has been for
a while. The applicant has evidenced the site history in terms of plot occupation and
subsequent demolition over time. However, the SAB consider the site in its current
form and the associated flows that emanate to the surface water drainage system. The
SAB does however acknowledge that demolished area would unlikely reflect
greenfield i.e. due to underlying slabs etc, and thus SAB would be open to a value
between greenfield and 100% hardstanding. The applicant must assess the conditions
and propose a suitable value with adequate justification.

In summary, the agent must ascertain the existing flows to the culvert and utilise this
to decipher an appropriate rate.

In addition, the site will be split into phases and the existing drainage arrangements
for each of the phases as well as the current and proposed discharge rates will need
to be established. It is unlikely to be accepted that storage and restriction to be
provided by a later phase as each phase must be compliant with the standards (should
they be submitted individually). Individual phase submitted separately will be treated
as standalone developments as it results in a risk of a later phase not being submitted
and thus increased flows from the site. However, should phases be submitted
together, then it can be accepted as it falls under one approval and if a later phase is
not built, then the SAB can enforce to ensure that an overall rate is achieved. As such,
the applicant must establish the existing drainage arrangements as well as the
respective rate and volume for each ‘phase area’ in order for the SAB to establish that
the works will not result in increased downstream flood risk as a result of the works.

Flood Protection for the site

At the drainage strategy review stage, hydraulic models are not reviewed. The
applicant has not provided any drainage layout of the proposal and has provided very
little information in regard to the proposed design.

At the full application stage, the applicant must demonstrate that the drainage system
can successfully infiltrate to ground or/and restrict the runoff to an acceptable
discharge rate whilst also accommodating the Q100 plus climate change (CC - the
SAB requires 40% be implemented for CC) event in line with the principal criteria
detailed in paragraph G2.34 of the Statutory Standards. The SAB note all proposed
impermeable areas of the site will need to be considered in the hydraulic model.
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For clarity, where storage is proposed to be provided by a SuDS feature, the
engineering layout or construction detail must provide all relevant details in terms of
areas, depth, invert and surface level, slope, material specification etc.

Detailed manhole schedule is required to determine all invert and cover levels align
with the calculations.

Surface levels of rain gardens must be provided as well as slope (should it not be flat).

An appropriate allowance of 40% for climate change will need to be incorporated into
the proposed hydraulic model.

The applicant has not noted that urban creep will not be incorporated into the model.
Should it not be incorporated, adequate justification will be required.

Contributing areas to each node must reflect a contributing area plan showing the
areas i.e. roof drainage will likely be split into a variety of catchments and this must be
reflected.

At full application stage, a full network model is required, with the supporting
information evidencing inputs are appropriate. The network model will need to be
accompanied by detailed construction details, an engineering layout, contributing area
plan, manhole schedule, and cross section and long section drawings where
appropriate. The SAB require the cover and invert levels across the storage features
are detailed, and also request the locality, dimensions, and surface and formation
gradients for all storage features are provided. The SAB also request the locality of
the downpipes is clearly detailed.

A further important consideration is that the drainage proposal should take into
account the potential for runoff which might flow onto the site during an extreme event
up the Q100 event as per paragraph G2.33 of the Statutory Standards. As such, it is
considered the designer should review the proposed levels on site and ensure that the
development is resilient to the influx of floodwater and exceedance flows. Furthermore,
SuDS features should be designed around this exceedance flow to ensure it can
perform as designed without the concern of floodwater entering the system and
impacting the hydraulic performance of the proposed SuDS and potentially decreasing
the available storage.
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Extreme event exceedance management of surface water runoff

The drainage strategy does not consider this element at this early stage. At the full
application stage, the applicant must demonstrate via a flow exceedance plan the flow
routes of runoff during an exceedance event.

Evaluation of impact of potential failure of a drainage system

The drainage strategy does not consider this element at this early stage. At the full
application stage, the applicant must assess the potential failure of the drainage
system such as blockage of a flow control and incorporate mechanisms to alleviate
the impact of such event.

The SAB will require at full application the applicant proposes an overflow above the
max designed water level in system for Q100+40% cc event in any flow control
chamber implemented in the design. The level of overflow and mechanism will need
to be clearly detailed.

The SAB will also require overflows are proposed in the bioretention areas. The SAB
will require the applicant evidences the location of each overflow within the
bioretention areas, while also demonstrating the surface gradients of the features, to
ensure the overflow is positioned appropriately. Should any surface gradients be
proposed for the bioretention areas, then the SAB request the applicant positions the
overflow at the low point of the features.

In summary, the proposed design does not include sufficient information to
ascertain compliance with Standard S2.

A likely compliance with Standard S2 can be achieved through the inclusion of the
‘further information required’ outlined below. However, compliance is dependent on
the quality of the information that is provided and cannot be guaranteed without
appropriate evaluation of the additional documentation.

Further information required

Please see table 5 which summarises the documentation required to satisfy standard
S2.

At the full application stage, an engineering layout which includes levels, gradients,
locality and storage is required. Furthermore, detailed hydraulic calculations will be
required to demonstrate the hydraulic suitability of the proposed drainage system. The
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hydraulic calculations will have to demonstrate that the proposed drainage system can
accommodate the Q100 plus climate change event, whilst successfully infiltrating to
ground/ restricting runoff to the proposed rates. This will need to be accompanied by
a contributing area plan that will depict the contributing areas inputted into the
hydraulic calculations at each manhole.

Detailed cross sections and construction drawings will be required to demonstrate
suitable design.

Table 5. Documentation required to satisfy Standard S2 for the Full Application

Criteria Information/ documentation Provided Required?
(Y/N) (YIN)
Drainage Strategy N Y%
Flood Consequence Assessment N N
Greenfield/ pre-development runoff N %
Hydraulic model/ storage calculations N v
Schematic Plan N v
Standard S2  Contributing area plan N v
Cross section drawings N v
Longitudinal section coloured drawings N Y
Natural and artificial drainage catchment
N Y
and sub-catchment plan
General engineering layout coloured N v

drawings
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5.3  STANDARD S3 —WATER QUALITY

Whilst it is acknowledged that the development will be completed and thus likely
submitted in phases, the overall proposed development will comprise of residential
land uses such as dwelling, driveways, adoptable road etc as well as a variety of other
uses such as commercial, tourism, educational, leisure, open space, energy which
could include bike trails, play areas, shops, new school, community centre, visitor
centre, energy infrastructure etc (a number of uses also).

At this stage, whilst there is “vision and principles” section with the scoping of the
development, each of the land uses as well as extent is not currently established, and
therefore, for ease, the table from Ciria which outlines land uses, and their associated
pollution is provided below. It is recommended that a SAB pre-application is submitted
for each phase with the intended site layout as well as drainage layout in order for the
SAB to provide identify each of the land uses and ultimately provide clarity on the
associated pollution hazard level, and associated pollutants, as well as the subsequent
treatment provided. To be clear, all areas of hardstanding that are subject to use,
including solar farms, pedestrian footpaths etc will be required to undergo treatment
prior to discharge to either ground or surface waterbody.
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Figure 3. Table 26.2 extracted from Ciria SuDS Manual C753
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For clarity, it is considered at this stage that the main access road to the site as well
as any spine road will be of medium pollution hazard level based on traffic.

The applicant has not provided any drainage layout of the proposal, and has provided
very little information in regards to the proposed design. Therefore, the SAB are limited
in what can be reviewed. Given the lack of a proposal, the associated treatment
requirements from the proposed SuDS will be discussed rather than the treatment
provided.

Please note that treatment is only provided by SuDS where the construction is suitable
and is in line with the water quality requirements set out in the Ciria SuDS Manual. For
example, should a bioretention area be proposed, then it must adhere to the following
requirements:

e The area of each raingarden/swale and it’s contributing area, to determine if
the features are appropriately sized.

e Additionally, for the SAB to determine whether sufficient levels of treatment of
runoff are to be provided by the bioretention areas, the SAB require further
information as to how runoff will convey to the features. For treatment to be
offered, it is required that runoff is conveyed to the features at surface level.
While it is assumed this is proposed, it is currently unclear.

e The SAB will also require further information as to the surface gradient of the
features. The desirable gradient is either horizontal or as close to horizontal as
possible, to ensure flow is evenly distributed across the surface of the feature
and for treatment of runoff to be maximised.

e Should any gradient be proposed, the SAB request that check dams are
installed along the features to ensure that the full area of the features is utilised
for treatment of small events and ensuring that erosion of the surface and
subsequent sedimentation is less likely to occur, with flow more evenly
distributed across the surface of the feature.

e The SAB will also require the applicant evidences the location of each overflow
within the features on plan, to ensure the overflow is positioned appropriately.
Should any surface gradients be proposed then the SAB request the applicant
positions the overflow at the low point of the feature and incorporates
appropriate interception mechanisms so the overflow doesn’t constantly take
effect, thus bypassing treatment of runoff.
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The SAB will also require a construction detail of the features is provided. In
regard to the construction, information is required as to the depth of filter
medium, hydraulic conductivity, and depth of the overflows. In regard to the
hydraulic conductivity of the filter medium. The SAB require a minimum
saturated hydraulic conductivity of 200mm/hr-300mm/hr is proposed to ensure
the filter medium has sufficient treatment capacity. The SAB note a minimum
depth of 400mm should be provided to ensure suitable design for treatment
capacity, while a suitable composition in line with box 18.1 of the Ciria SuDS
Manual should also be proposed.

It is acknowledged that permeable paving may be utilised by the applicant to drain
private or shared driveways. Should this be the case, the SAB advice the following:

As per section 20.6 of the Cira SuDS manual, the majority of treatment and
pollutant removal from permeable/porous surfacing occurs in the upper surface
layers. The design of permeable/porous surfacing should ensure that the
surface layer has sufficiently small voids to trap silt within the upper 30mm of
the surface, and therefore a jointing material consisting of 2/6.3mm should be
utilised to meet this requirement for permeable surfacing, while this requirement
is also met by suitably designed porous asphalt, and other forms of permeable
surfacing with appropriate design.

Therefore, should the features consist of suitably designed porous/permeable
surfacing, then providing the features don’t exceed an impermeable: permeable
ratio of 2:1, then the SAB would deem sufficient treatment of runoff would be
provided for the parking/driveway areas.

However, should macro pervious surfacing be proposed, then the SAB will
deem sufficient treatment of runoff from the parking areas will not be provided
by the design. As the surface itself will not be permeable or porous, and as such
there will be minimal treatment benefits for the parking areas via the features,
as the runoff will be conveyed immediately to the subbase via the aco-gully
connection. The proposed connection will offer some level of treatment, as
runoff conveys to the ACO sump unit and passes through the subbase towards
the outlet, however the mitigation indices stated will not be offered. The SAB
would instead utilise the mitigation indices provided by a filter drain, as
indicative indices, however evidence would be required that this arrangement
would offer sufficient treatment of runoff for the parking areas should macro-
pervious paving be proposed. In this instance should macro-pervious paving be
proposed further treatment of runoff would be required elsewhere.
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Risk of pollution of groundwater:

As per section 25.2 of the Ciria SuDS manual, where any infiltration is proposed, an
assessment is required on the risk of pollution from the mobilisation of existing
contaminants, in addition to the risk of pollution to groundwater from polluted surface
water runoff.

Given the applicant is proposing to permeably line the systems and allow for partial
losses of runoff to ground, the SAB require evidence that the proposal will not increase
the risk of mobilisation of existing contaminants to ground. As per the comments in
S1, should made ground be present on site, all SuDS features should be constructed
within natural strata, and should also not infiltrate or partially infiltrate into any made
ground (leaky system), unless it can be evidenced that this will not pose any
acceptable risk of groundwater pollution.

In summary, the proposed design does not include sufficient information to
ascertain compliance with Standard S3.

A likely compliance with Standard S3 can be achieved through the inclusion of the
‘further information required’ outlined below. However, compliance is dependent on
the quality of the information that is provided and cannot be guaranteed without
appropriate evaluation of the additional documentation.

Further information required

Please see Table 6 which summarises the documentation required to satisfy standard
S3.

Table 6. Documentation required to satisfy Standard S3 for the Full Application
Criteria Information/ documentation Provided Required?

(YIN) (YIN)

Water quality treatment and

pollution prevention strategy and N Y
Standard S3 Plan
Contaminated Land Report N v
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54 STANDARD S4 — AMENITY

The applicant has not provided any drainage layout of the proposal and has provided
very little information regarding the proposed design. Therefore, the SAB are limited
in what can be reviewed. It is acknowledged that the planning documents supplied
which scopes out the potential development as well as principles and options does
reference green corridors, areas of multi-use as well as biodiversity benefits, and
therefore it is being duly considered by the applicant.

It is of note that the design will be split into a number of phases, and whilst it is
acknowledged that the preliminary masterplan design does include for green areas
(some phases seemingly including above ground green infrastructure), it will be
required that individual phases and the associated SuDS designs must include green
infrastructure to ensure that all phases meet the Statutory Standards.

In summary, the proposed design does not include sufficient information to
ascertain compliance with Standard S4.

A likely compliance with Standard S4 can be achieved through the inclusion of the
‘further information required’ outlined below. However, compliance is dependent on
the quality of the information that is provided and cannot be guaranteed without
appropriate evaluation of the additional documentation.

Further information required

At full application stage the applicant must evidence that sufficient amenity benefit will
be provided by the proposed surface water drainage system, in line with the Statutory
standards. This must be demonstrated via an amenity plan and landscape layout
drawing.

Please see Table 7 which summarises the documentation required to satisfy standard
S4.

Table 7. Documentation required to satisfy Standard S4 for the Full Application

Criteria Information/ documentation Provided Required?
(Y/N) (Y/N)
Amenity Plan N v
Standard S4 Landscape Plan N v
Landscape Layout drawings N Y
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55 STANDARD S5 — BIODIVERSITY

The applicant has not provided any drainage layout of the proposal, and has provided
very little information in regards to the proposed design. Therefore, the SAB are limited
in what can be reviewed. It is acknowledged that the planning documents supplied
which scopes out the development does reference green corridors, areas of multi-use
as well as biodiversity benefits, and therefore it is being duly considered by the
applicant.

The applicant has not provided proposed SuDS landscaping proposals at this stage
and as such this could not be reviewed. This will be required at full application stage
and will be reviewed by RCT’s ecologists.

It is of note that the design will be split into a number of phases, and whilst it is
acknowledged that the preliminary masterplan design does include for green areas
(some phases seemingly including above ground green infrastructure), it will be
required that individual phases and the associated SuDS designs must include green
infrastructure to ensure that all phases meet the Statutory Standards.

In summary, the proposed design does not include sufficient information to
ascertain compliance with Standard S5.

A likely compliance with Standard S5 can be achieved through the inclusion of the
‘further information required’ outlined below. However, compliance is dependent on
the quality of the information that is provided and cannot be guaranteed without
appropriate evaluation of the additional documentation.

Further information required

At full application stage the applicant must evidence that sufficient biodiversity benefits
will be provided by the proposed surface water drainage system, in line with the
Statutory standards. Furthermore, planning arrangements must be detailed to ensure
suitable plant species. This must be demonstrated via a biodiversity plan and
landscape layout drawing.

Please see table 8 which summarises the documentation required to satisfy standard
S5.
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Table 8. Documentation required to satisfy Standard S5 for the Full Application

Criteria Information/ documentation  Provided Required?
(YIN) (YIN)

‘ Biodiversity Plan N Y

‘ Standard S5 Landscape Plan N v

‘ Landscape Layout drawings N v
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5.6 STANDARD S6 — DESIGN OF DRAINAGE FOR CONSTRUCTION, MAINTENANCE
AND STRUCTURAL INTEGRITY

At this stage the applicant has provided very little information relative to standard S6,
therefore, this standard cannot be properly reviewed by the SAB.

Due to the nature of the development, at full application the SAB will require a
construction management plan is provided detailing how the SuDS features will be
constructed, ensuring sufficient protection of the features during the construction
phase.

Adoption: The SAB require a statement that the proposed dwellings and parking areas
will remain under one ownership for the lifetime of the development. Should this be
the case, given the proposed access road is to be adopted by RCTCBC Highways,
any proposed surface water drainage which drains both the highway & the residential
areas will by definition be serving more than one curtilage and thus will require
mandatory adoption by the SAB. As such, a list/quantities of the proposed adoptable
surface water drainage will be required at full application stage in order for the SAB to
calculate the commuted sum.

Alternatively, should the plots be sold individually then any drainage which serves
more than one property will be subject to mandatory adoption by the SAB. As such, a
list/quantities of the proposed adoptable surface water drainage will be required at full
application stage in order for the SAB to calculate the commuted sum.

Given the mandatory duty to adopt for the SAB likely applies, an adoption plan will be
required at the full application stage at the point of submission. An adoption plan is a
plan that details the Developer’s Land edged red, the adoptable SUDS coloured blue,
non-adoptable drainage orange and any Easement Strip edged green for ease to pass
onto RCTCBC legal department.

It should be noted given the proposed access road is to be adopted by RCTCBC HDC,
that adoption will be subject to the proposed access road meeting HDC’s design
requirements, with works being completed to an adoptable standard. RCTCBC HDC
will be consulted at full application stage for comment.

At the full application stage, the applicant must provide a suitable maintenance plan
that details appropriate schedules and demonstrates ease of access to all elements
of the drainage system. The schedules must be in accordance with the schedules
outlined in the Ciria SuDS manual. It's noted the applicant has provided some
schedules within a table in the drainage methodology, however these schedules do
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not cover all SuDS features and are not in accordance with Ciria Guidance. The
schedules must also be detailed within a maintenance plan. To note it is particularly
prevalent for a schedule to be provided for the flow control chambers.

Furthermore, the design life of all elements of the drainage system must be
considered, and should it be less than the design life of the development, a
replacement must be incorporated into the maintenance schedule as per paragraph
G6.17 of the Statutory Standards.

The SAB will also request at full application that the applicant provides clarification
within the maintenance plan regarding as to who will be responsible for funding the
maintenance of the proposed SuDS features. The cost of maintenance will also need
to be clearly detailed. The maintenance plan should also clearly detail the design
intent, how the SuDS features work and their purpose and potential performance risks.

All elements of the drainage system will require free and easy access. In patrticular,
access will need to be particularly evidenced to the storage, flow control chambers
etc. All adoptable drainage will require easement and appropriate forms of access for
the relevant plant.

As a fundamental principle of the Statutory Standards, there must be no requirement
for pumping and the entirety of the drainage system should drain via gravity.

Although unclear it appears the drainage proposal includes predominantly
underground infrastructure, and therefore issues cannot be identified at the surface
which is a fundamental principle of the Statutory Standards.

At the full application stage, full construction details will be required of all drainage
elements including the flow control chambers. SuDS should be designed in
accordance with best practice such as Ciria SuDS Manual and suitable specification
of material.

Of particular note is the proposal for permeable surfacing. Given the traffic loads on
the car parking area, a suitable depth of sub-base and capping layer should be
proposed depending on the Californian Bearing Ratio (CBR).

An important further consideration to the SAB is the amount of runoff that will drain to
the permeable parking spaces from the hardstanding area if any. It is recommended
that the ratio of impermeable to permeable should not be greater than 2:1 due to the
increased risk of clogging. The SAB is currently unable to provide advice regarding
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this as the specific area of permeable surfacing and hardstanding that may drain to it
has not been provided.

Whilst Dwr Cymru Welsh Water have not been consulted as part of the pre-application,
on previous sites, they have stated the following regarding the interaction of permeable
systems and their adoptable assets “Service strips within permeable paved areas
apply for all adoptable drainage, so any pipe that is conveying flows of more than one
property, or a single property carrier pipe that leave the curtilage of a property (lateral)”.
It is also noted DCWW will not accept any SuDS structure crossing or overlying their
existing or any proposed adoptable infrastructure. It was noted in the desktop review
that a number of DCWW foul and combined sewers were present. It is unclear as to
whether these will be kept or replaced, and as an advisory, DCWW have requested
an easement of 3m either side of the centre line on previous applications. It is
recommended that DCWW are contacted for advice prior to the SAB full application.

In summary, the proposed design does not include sufficient information to
ascertain compliance with Standard S6.

A likely compliance with Standard S6 can be achieved through the inclusion of the
‘further information required’ outlined below. However, compliance is dependent on
the quality of the information that is provided and cannot be guaranteed without
appropriate evaluation of the additional documentation.

Further information required

Please see table 9 which summarises the documentation required to satisfy standard
S6

Full construction details of all drainage will be required including specification of
materials in the design to ensure appropriate construction. The associated unit costs
of all drainage features and subsequent total construction cost is required in order to
calculate the non-performance bond of the Sustainable Drainage System (SuDS),
should one be required. Further details are required regarding the construction in
terms of management and phasing to ensure a structured approach is utilised.

A Maintenance plan must be provided to ensure the SuDS will be properly maintained
and can function across its entire design life. A maintenance plan must include the
schedules including activity and frequency, access arrangements for each drainage
feature including the flow control chamber and the responsible person to undertake
the tasks for each drainage feature. Should the applicant be in any doubt regarding
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whether the mandatory duty to adopt applies, then please contact the SAB prior to
submitting the full application.

Given the mandatory duty to adopt for the SAB applies, an adoption plan will be
required at the full application stage at the point of submission. An adoption plan is a
plan that details the Developer’s Land edged red, the adoptable SUDS coloured blue,
non-adoptable drainage orange and any Easement Strip edged green for ease to pass
onto RCTCBC legal department.

Table 9. Documentation required to satisfy Standard S6 for the Full Application

Criteria Information/ Provided Required?
documentation (Y/N) (Y/N)
Construction details N v
(including standard details)
Cost of construction (to
calculate non-performance N Y
bond)
Construction Management
N Y*

Plan
Construction Phasing Plan N Y

Standard S6 Information and . y
communications plan
SuDS Maintenance Plan N v
Specialist drawings N v
General engineering layout
coloured drawings N Y
Adoption Plan N Y

Please note the asterisk illustrates documentation that is required but can be
conditioned as part of any approval.

Page 39



Penrhys Village Re-development /
Pre-Application Strategy Review Report Z@'i
January 2025 RHONODA CYNGN TAF
6 MEETING MINUTES

6.1

MEETING ATTENDEES

e Liam Swanwick (LS) — SuDS Approval Body
e Joshua Jones (JJ) — SuDS Approval Body

e Meurig Hughes - Stantec

e Chris Dolecki (CD) — Stantec

e Louise Attwood (LA) — Trivallis

e Rachel Leigh (RL) — Trivallis

Meeting held on 14" January 2025.

6.2

SUMMARY OF DISCUSSION

Introductions held.

Chris shows master plan map for phase 1.

Louise question Liam whether he is happy with the approach of doing plan in
phases rather all together. Liam confirms it's no problem from a SAB
perspective and Trivallis can approach however way they wish, but simply that
they cannot start work for any phase without SAB approval. LS stated they
would discuss ramifications of splitting phases later in the meeting.

Meurig questions Liam’s whether the application gets a written response which
Liam confirms a summary report will be issued and says it's been drafted.
Meurig says there’s been a bit of a change to the drainage strategy showing
the differences. Meurig also mentions rerouting culvert.

Meurig shows the masterplan development and initial layout plan. Meurig
mentions it will be quite challenging to get above ground suds.

Chris questions whether there are any other design requirements for rerouting
culvert. Liam confirms he raises no objection to re-routing as long as designs
are up to standard and accessible. LS confirmed rerouting would form part of
an OWC and not the SAB, and they would consider its suitability.

Chris mentions there are opportunities to keep culvert open, which is a positive
for RCT. LS found this positive and in line with the RCT culvert policy.

Meurig questions Liam if there are any flooding issues downstream. Liam says
there are no known reports of flooding or any issues on site.

Meurig mentions the site partially being a brownfield and how’s there been
various demolition. Louise mentions what buildings are still currently at penrhys
and the upcoming demolition.
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e Meurig questions how Liam would like them to prove brownfield site and flows.

e LS stated they need to assess the existing drainage regime in terms of
catchments by establishing area of greenfield area, buildings and their
respective positive drainage and demolished areas and subsequently model it
as recommended by Ciria.

e Chris says he will do an existing drainage model with current information.

e Meurig questions Liam whether they will need the drainage information now
which Liam answers he would like the existing drainage system and regime to
be established now and what goes into the system. Sab would require an
understanding of the drainage system, what goes into the culvert and what the
existing Q1 flow is now to the culvert in order to appropriately assess S2.

e Meurig shows Phase 1 A plan. Goes back to year 2000 to show difference in
20 years to provide evidence on the site being a greenfield/brownfield hybrid.

e Meurig questioned whether you can base the site on historically pre-demolition.
LS confirmed this would not be accepted as the SAB must treat it on the existing
drainage and existing flows entering the culvert.

e Liam suggests site may be a mixture of greenfield, hardstanding and
demolished area, but will need to be duly evidenced by the applicant. A
discussion was held on what the SAB would expect from the demolished area
in terms of input for the existing flows, and LS noted that whilst the SAB
acknowledges this demolished area is unlikely to be acting in the same way as
a greenfield site, it would need to be assessed by the applicant in terms of flows
emanating and also shown to be going to the culverted network. LS stated this
would be discussed with the relevant officer.

e Liam asks for a pdf drawing from both old and new maps which he can
incorporate into summary report.

e Meurig mentions bedrock which varies from half meter depth to meter depth
and how the infiltration will be limited. As such, swales and bioretention system
will likely be lined.

e Meurig question if there’s any concerns with the suds system in the site being
lined. Liam says suds may need to be lined, although will be on the applicant
to assess whether partial infiltration is viable. Liam also mentions this would
need to consider structural integrity of any structures. Meurig says there will be
assessments to show as to why they will be lined and noted the retaining walls
required due to the slope of the site. Liam responds they will take the limitation
of the site into account because of steepness of the site and any structures
which the SAB would not want to be impacted by infiltration or partial infiltration,
but reiterated the onus is on the applicant to explain why they were not able to
achieve infiltration.

e Meurig mentions how there will be phased approach to suds. Meurig also
guestions whether Liam would consider a couple of phases for attenuation or
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whether it all must be phase 1 A. Which Liam answers explaining the sab must
only treat the red line boundary given for the phase and mentions if the sab was
one big application it would be possible. However, a system from a later phase
could not be considered by the SAB should only phase 1A be submitted.

e Louise mentions, the lowest level where the access is phase 1 B. Louise
mentions temporary groundworks across all master plan map, but is happy to
do some enabling works around the parcel if that covers 1A. For example,
ponds in southern part if that facilitates 1A. Louise also states they’re in process
of buying land outside red line boundary, will purchase or relocate their ecology
and put the drainage onto that. Eastern side has challenges with landslip,
western side risk of wildfire. Mentions diverting drainage system to western side
to mitigate fire. Questions Liam whether they need to factor that in and how
they could look into it. Liam asks if the intention of phase 1 is for discharge to
go directly into culvert then into pond or pond and then culvert. Also, LS
responded to the query that enabling works could only be considered if forming
part of the application as the SAB can only duly consider what is supplied. Also,
the timing of the phases is critical as the enabling works would need to occur
at the same or immediately after. In summary, an answer cannot be given at
moment. Agreed further discussed will be held going forward.

e Meurig says attenuate culverts themselves will be problematic and also
mentions attenuating then discharging into culvert, which Liam says he doesn’t
expect them to attenuate any flows within the culverted system itself, with
attenuation and restrictions purely for the surface water runoff from the
development site.

e Louise mentions how NRW recently planted a lot more trees and which has
blocked surrounding areas of the culvert and Meurig mentions how culvert has
definitely been rerouted prior and how they would have to keep that in mind.

e Chris mentions how run off is finding its way down the track and down road.
Chris mentions how in future they could propose an interception to stop flow
running off down road. LS questioned whether the source of the water has been
established, and it was confirmed it has not. Suggestion to find source.

e Liam questions whether any work will happen to road or will remain as is.
Meurig says works will be undertaken. LS requested this is considered as
exceedance flows that emanate from outside the site, but conveyance along
the highway would not be objected to by the SAB.

e Meurig questions Liam whether he is happy with 100 year storm being stored
underground, which Liam stated that he provides no outright objection subject
to evidence that it cannot be facilitated above ground, but would prefer above
ground infrastructure (fundamental principle of the Statutory Standards) but
understand the limitations. Green SuDS in terms of collection and conveyance
would need to be fully explored.
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Chris noted that a green corridor is proposed for the site and scope for opening
the culvtered watercourse. Liam mentions a masterplan with a green corridor
will help SAB justify the acceptance of underground storage for phase 1A.
Which Meurig mentions a phasing diagram of the phasing culverts and
catchment diagrams to be sent over, and will form part of any future submission.
Meurig questions Liam whether anything you want to go through. Liam
guestions if more Gl work will be coming as whilst rates were not great for
infiltration, it was limited when considering the size of the site. Meurig confirmed
further phase specific investigation is underway.
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7/ FURTHER INFORMATION

7.1 USEFUL WEBPAGES

For further information, it is recommended you visit the below webpages:

RCT SAB Pre-Application Webpage —
https://www.rctcbc.gov.uk/EN/Resident/ParkingRoadsandTravel/Roadspavementsan
dpaths/SustainableDrainage/PreapplicationAdvice.aspx

RCT SAB Full Application Webpage —
https://www.rctcbc.gov.uk/EN/Resident/ParkingRoadsandTravel/Roadspavementsan
dpaths/SustainableDrainage/MakeaSustainableDrainageApplication.aspx

RCT Ordinary Watercourse Consent Webpage -
https://www.rctcbc.gov.uk/EN/Business/LicencesandPermits/Otherlicences/Ordinary
WatercourseConsenting.aspx

Natural Resources Wales Environmental Permitting Website -
https://naturalresources.wales/permits-and-permissions/environmental-
permits/?lang=en

Welsh Government — Sustainable Drainage Systems on new Developments -
https://gweddill.gov.wales/topics/environmentcountryside/epa/flooding/drainage/?lan

g=en

Susdrain Website - https://www.susdrain.org/

Wallingford Hydrosolutions — http://www.uksuds.com/drainage-calculation-
tools/greenfield-runoff-rate- estimation

Ciria Website - https://www.ciria.orq/

Dwr Cymru Welsh Water Website - https://www.dwrcymru.com/en/Developer-
Services/Pre-Planning.aspx
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Please note:

The advice given in this response represents an informal opinion, provided in accordance with
the Council's Pre-Application Service. In particular, it is emphasised that while this pre-
application advice will be carefully considered in reaching a decision or recommendation on
an application, the final decision on any application that you may make can only be taken after
we have consulted statutory consultees. It does not therefore prejudice any decision which
the SuDS Approval Body may make should an application be submitted.
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PPA0009548

Conditions For Development Near Water Mains

Location: Heol Penyrus, Tylorstown, RCT
Date: 06/08/2025

The development of the site with our water main located as shown on the attached plan will involve
certain conditions which must be strictly adhered to.

1. No structure is to be sited within a minimum distance of as below from the centre
line of the pipe. The pipeline must therefore be located and marked up accurately at
an early stage so that the Developer or others understand clearly the limits to which
they are confined with respect to the Company’s apparatus. Arrangements can be
made for Company staff to trace and peg out such water mains on request of the
Developer.

6-inch Cl main travelling from location XY 300268, 195115 and XY 299965, 194890,
9.1m easement (4.55m either side of main)

4-inch Cl main travelling from location XY 300292, 195057 and XY 299965, 194890,
8.9m easement (4.45m either side of main)

2. Adequate precautions are to be taken to ensure the protection of the water main
during the course of site development.

3. If heavy earthmoving machinery is to be employed, then the routes to be used in
moving plant around the site should be clearly indicated. Suitable ramps or other
protection will need to be provided to protect the water main from heavy plant.

4, The water main is to be kept free from all temporary buildings, building material and
spoil heaps etc.

5. The existing ground cover on the water main should not be increased or decreased.
6. All chambers, covers, marker posts etc. are to be preserved in their present position.
7. Access to the Company’s apparatus must be maintained at all times for inspection and

maintenance purposes and must not be restricted in any way as a result of the
development.

8. No work is to be carried out before this Company has approved the final plans and
sections.

These are general conditions only and where appropriate, will be applied in conjunction with specific
terms and conditions provided with our quotation and other associated documentation relating to
this development.
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Whilst every reasonable effort has been taken to correctly record the pipe material of DCWW assets,
there is a possibility that in some cases pipe material (other than Asbestos Cement or Pitch Fibre)
may be found to be asbestos cement (AC) or Pitch Fibre (PF) . It is therefore advisable that the
possible presence of AC or PF pipes be anticipated and considered as part of any risk assessment
prior to excavation

Dir Cymru Cyfyngedig (‘the Company’) gives this information as to the position of its underground apparatus by way of
general guidance only and on the strict understanding that it is based on the best information available and no warranty as
to its correctness is relied upon in the event of excavations or other works made in the vicinity of the company's apparatus.
The onus of locating apparatus before carrying out any excavations rests entirely on you. The information which is supplied
by the Company, is done so in accordance with statutory requirements of sections 198 and 199 of the Water Industry Act
1991 which is based upon the best Information available and, in particular, but without prejudice to the generality of the
foregoing, it should be noted that the records that are available to the Company may not disclose the existence of a water
main, service pipe, sewer, lateral drain or disposal main and any associated apparatus laid before 1 September 1989, or, if
they do, the particulars thereof including their position underground may not be accurate. It must be understood that the
furnishing of this information is entirely without prejudice to the provision of the New Roads and Street Works Act 1991 and
the Company’s right to be compensated for any damage to its apparatus

Service pipes are not generally shown but their presence should be anticipated
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Whilst every reasonable effort has been taken to correctly record the pipe material of DCWW assets,
there is a possibility that in some cases pipe material (other than Asbestos Cement or Pitch Fibre)
may be found to be asbestos cement (AC) or Pitch Fibre (PF) . Itis therefore advisable that the
possible presence of AC or PF pipes be anticipated and considered as part of any risk assessment

prior to excavation

Dir Cymru Cyfyngedig (‘the Company’) gives this information as to the position of its underground apparatus by way of
general guidance only and on the strict understanding that it is based on the best information available and no warranty as
to its correctness is relied upon in the event of excavations or other works made in the vicinity of the company's apparatus.
The onus of locating apparatus before carrying out any excavations rests entirely on you. The information which is supplied
by the Company, is done so in accordance with statutory requirements of sections 198 and 199 of the Water Industry Act
1991 which is based upon the best Information available and, in particular, but without prejudice to the generality of the
foregoing, it should be noted that the records that are available to the Company may not disclose the existence of a water
main, service pipe, sewer, lateral drain or disposal main and any associated apparatus laid before 1 September 1989, or, if
they do, the particulars thereof including their position underground may not be accurate. It must be understood that the
furnishing of this information is entirely without prejudice to the provision of the New Roads and Street Works Act 1991 and

the Company’s right to be compensated for any damage to its apparatus.

Service pipes are not generally shown but their presence should be anticipated
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A.6 Appendix F - Existing Drainage Works
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