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Disclaimer

This report has been prepared for the sole and exclusive use of Taylor Wimpey Limited from whom it
was commissioned and has been prepared in response to their particular requirements and brief.

This report may not be relied upon by any other party.

The Contracts (Rights of Third Parties) Act 1999 shall not apply to this report and the provisions of the
said Act are expressly excluded from this report.

This report may not be used for any purpose other than that for which it was commissioned.

This report may not be reproduced and/or made public by print, photocopy, microfilm or any other means
without the prior written permission of Waterman Transport & Development Ltd.

The conclusions resulting from this study and contained in this report are not necessarily indicative of
future conditions or operating practices at or adjacent to the Site.

Much of the information presented in this report is based on information provided by others. That
information has neither been checked nor verified by Waterman Transport & Development Ltd.
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1. Introduction

It is the intention of Taylor Wimpey Limited to develop a site in Porthkerry Road, Rhoose, Vale of
Glamorgan, for residential and educational use. The proposed development is located to the south of
Porthkerry Road as shown on the site boundary plan included as Appendix A herewith. The applicant is
seeking outline permission to develop:

e Circa 350 Houses
e A 258 Pupil Primary School (210 primary pupils and 48 part time nursery spaces)

The development site forms approximately 50% of a housing allocation within the Vale of Glamorgan’s
(VoG) Unitary Development Plan (UDP) 1996 — 2011. Outline Planning permission has also already been
granted to Bellway and Persimmon homes for 350 houses, on the neighbouring site to the east which
forms the other half of the site’s allocation.

Waterman Transport and Development Ltd. has been commissioned to investigate the existing drainage
provisions that serve the existing site and to establish a drainage strategy for the proposed development.
The strategy will be developed having general regard to the planning recommendations in Planning Policy
Wales, TAN 15 and the guidance contained within the Construction Industry Research and Information
Association (CIRIA) document C697, entitled ‘The SUDS manual’ (2007).

Land North of the Railway Line (West), Rhoose
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2. The Site

2.1 General Description

The proposed development site is located (approximately) at National Grid Reference 306725E,
166122N. A Site Location Plan is included as Appendix A.

The existing Site has a total area of approximately 12.7ha. The Site is bounded to the west by residential
development, to the north by residential development with Porthkerry Road beyond, to the east by open
fields and to the south by the railway with residential land beyond for 50% of the southern boundary and
fields beyond for the for the rest of the land south of the railway. The proposed Masterplan for the
development is included in Appendix B herewith.

Topographical survey data of the Site indicates that the existing ground levels within the Site vary from
approximately 58.8mAOD to 60.8mAOD on the northern boundary to around 41.3mAOD to 42.5mAOD on
the southern boundary. The Site falls in a general south/south-easterly direction. The slope tends to be
uniform.

There are no discernable watercourses on the site or in the general vicinity of the site but the surface
profile of the site indicates that surface water flow is channelled along local depressions during high
rainfall and surface run-off events.

The level of the rail track on the embankment forming the southern boundary of the site is slightly
elevated in comparison with the ground levels along this boundary of the site. The rail embankment
height along the southern boundary increases from nil (i.e. at grade) at the western end, to approximately
3m above ground level at the eastern end of the southern boundary.

2.2 Proposed Development

The proposed development comprises the construction of circa 350 residential units and a primary school
plus ancillary development including, car parking, hard enclosed play areas and supporting social
facilities (green amenity space), together with associated works.

General vehicular access to the proposed development site is via a short length of Estate Road, which is
accessed off the Porthkerry Road near the northeast corner of the site. A single property on Porthkerry
Road will be demolished to allow the access to be constructed.

Land North of the Railway Line (West), Rhoose
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3. The Hydrological Regime

3.1 Hydrology

The Site lies on high ground a short distance from the coast. The vast majority of the Site drains in a
general southerly/south-easterly direction. The relatively steep nature of the site results in overland flow
(or sub-surface flow). There are no watercourses in the immediate vicinity but the land generally falls to
the south and to the coast where surface water and sub-surface flow discharges to the Estuary.

The Welsh Assembly’'s Technical Advice Note 15 Development Advice Map and the Environment
Agency’s Flood Map, indicates that the Site is not at risk of fluvial or tidal flooding.

3.2 Hydrological Calculations

The proposed development site (approximately 12.73ha) is currently unoccupied. The mixture of
permeable and impermeable areas in the proposed development works will generate a greater rate and
volume of surface water runoff than the original ‘Greenfield’ runoff rate prior to any development in this
area, however in order to achieve betterment (and to satisfy Code for Sustainable Homes) it is
recommended that the rate of discharge of surface water runoff from the proposed development be
restricted to the Qbar Greenfield rate of run-off.

The Qbar Greenfield runoff rate for the Site area has been calculated to be 68.9 litres/sec. This rate of
runoff has been calculated for the Site using industry best practice, which recommends using the Institute
of Hydrology Report 124 (1994) method for small catchments. The hydrological calculations are included
in Appendix C herewith.

Porthkerry Road, Rhoose
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4. Drainage from Existing Site

The proposed development site does not benefit from formalised foul or surface water drainage. As
mentioned previously surface water discharges overland or in near surface soils and eventually
discharges to the Estuary. The local hydrology and hydrogeology are influenced to a large extent by the
presence of rock which is close to the surface. The principal components of the surface water regime on
the site are indicated on Drawing No. CIV15342/SA/92/004/A01, a copy of which is included in Appendix
E herewith.

4.1 Surface Water Drainage

Site investigations have shown that the existing site is served by a land drainage system that drains
beneath the railway embankment and then through both the developed and undeveloped land to the
south of the railway, to finally discharge into the Estuary at various points along the shoreline.

Site investigations have shown that there is no evidence of any existing formalised piped system or
discernable watercourses within the site. Runoff however naturally gravitates to the southern boundary of
the site and continues to permeate to the south beneath the railway embankment. The surface water
flows would eventually discharge to the Estuary, either through the sub-strata or through the land
drainage system that exists to the south of the railway. It is clearly evident that ground water generally
permeates under the railway embankment unless run-off is high when areas of shallow flooding occur
near the upstream face of the railway embankment.

Permeability/Soakaway testing along the southern boundary of the site (and just north of the railway
embankment) has shown a good infiltration rate (e.g. 3 x 10 ) in the near surface sedimentary soil layer
(approx. 0.5m thick) above the weathered limestone rock (approx. 2.0m thick). The weathered limestone
is underlain by more competent limestone.

The investigations have indicated that the competent rockhead depth is approximately 3.0m across the
site. An intrusive Gl and a supplementary suite of borehole soakage tests at various depth bands up to
10m in five boreholes across the site, has confirmed that the competent limestone is uniformly strong in
composition and relatively impermeable with very little fracturing. The Measured rates of permeability
which were consistently identified as being very low (e.g. 1 x 10 “Torilx 10'8) and in this respect it was
clear that the competent rock has limited infiltration potential at the locations tested. These borehole tests
confirmed that the existing surface water regime comprises surface water flow and sub-surface flow (in
the near surface soils).

In other words, the existing greenfield site would appear to drain predominantly by a combination of
overland surface water runoff (towards the southern boundary) and lateral infiltration in a southerly
direction through the upper free-draining sedimentary soil layer. There would however also be some
lesser vertical infiltration into the underlying rock.

Due to the absence of any clear and obvious piped system at the southern boundary it is reasoned that
this natural land drainage within the near surface soils facilitates flow beneath/through the railway
embankment and onwards to the south where the flow is intercepted in part by a formal land drainage
system. The latter land drainage system is understood to have been constructed by a previous developer
to act as a cut off to prevent surface water flowing over the field to the south of the railway. Several
outfalls connecting to the land drainage system are visible on the southern side of the railway
embankment. The function of this surface water drain is however not fully known however it is likely to
intercept some of the sub-surface flow.

The existing access (also a public right of way) onto Porthkerry Road includes a surface water outfall
discharging surface water runoff onto the existing track. This flow gravitates through the site in a southerly
direction along the public right of way, until it exits the site whilst still flowing along the track. Overland

Porthkerry Road, Rhoose
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flow then continues down the track and finally beneath the railway embankment at the southern boundary
of the adjacent site.

We are aware that the properties on Murlande Way, to the north of the proposed development site, drain
their surface water runoff to soakaways. The resulting sub-surface flow would permeate through the sub-
strata as described above.

4.2 Foul Water Drainage

There is an existing DCWW foul rising main that runs within and along the southern boundary of the site.
This apparatus has an easement associated with it, which would have to be maintained as part of any
future development proposals.

There are off-site foul drainage networks in all the surrounding residential estates and also in Porthkerry
Road.

DCWW were commissioned in 2005 to undertake a hydraulic study of the DCWW foul sewage apparatus
in order to discuss options for a larger 600-unit development. Since that time however two major
developments have been granted outline consent. In this case, DCWW confirmed that additional
modelling would need to be carried out on account of a change in circumstances.

The previously agreed and preferred solution for the combined site (600-units) was to construct a new
foul pumping station on site. The new pumping station would be constructed on the line of the existing
rising main in the south eastern corner of the site (i.e. the currently proposed site). Off-site improvements
to the existing public sewerage system were also identified as being required.

As part of the planning obligations for the adjacent development, the design of its drainage system has
been developed to provide a foul water connection to serve the currently proposed scheme. Details of the
invert level of the planned connection are currently unknown.

Porthkerry Road, Rhoose
5



Materman

5. Drainage from Proposed Site

5.1 Surface Water

Planning Policy Wales and its associated Technical Advice Note (TAN) 15 requires that consideration be
given to any potential for flooding from surface water emanating from the proposed development sites.
The redevelopment of existing permeable ‘Greenfield’ land to form hard (impermeable) surfaces such as
highways, buildings and associated hardstandings will cause an increase in surface water runoff rates
and volumes unless appropriate mitigation measures are designed.

The Environment Agency (EA) and TAN 15 require all new developments to consider, and where possible
incorporate, the use of sustainable drainage techniques (SuDS) to effectively dispose of surface water
emanating from the Site, and provide betterment where practicable. It should be noted that the proposed
development site is located above a minor aquifer. The Site is not located within a groundwater source
protection zone.

The integration of SuDS techniques into the development proposals will provide betterment to both the
proposed development site and downstream properties in terms of flood protection and water quality.
One of the key aims of utilising SuDS is to replicate the runoff from the existing regime, to ensure that the
hydrological status quo is retained. This has particular relevance to ‘Greenfield’ (i.e. undeveloped) sites,
which forms the majority of the Site area.

In the case of the proposed development site, a Site Investigation (Sl) has been carried out to determine
whether certain SuDS techniques (such as soakaways) are viable options to manage surface water
runoff. The SI comprised infiltration tests to identify the permeability of the underlying soils and thus the
suitability of soakaways. The SuDS hierarchy, which is included as Table 1, has been used to provide a
basis for the choice of SuDS techniques used to manage surface water runoff from the proposed
development site.

There are several options for draining surface water from the proposed development site. One such
option would be to construct a new surface water sewer, which would finally discharge to the sea. This
was the preferred option by the design team on the adjacent Persimmon/Bellway application site.

Outline Consent has been granted for the Persimmon/Bellway scheme which not only promoted the
construction of a new outfall sewer under the Railway but also undertook to provide a surface water
sewer connection to serve the currently proposed development site (to be developed by Taylor Wimpey).

The conditions attached to the permission on the adjacent land do not, in the considered view of the
applicants and their advisors, offer comfort that the land within this application could be drained via land
to the east.

The applicants therefore must be in a position to be able to access, drain and develop the application site
independently of the land to the east. Not to do so would result in unacceptable uncertainty over the
timing or delivery of any form of development on their land.

An alternative option would be to restrict the post development rate of runoff of surface water to existing
greenfield rate and to continue to discharge to the existing (and natural) land drainage system. This
option would retain the hydrological status quo by providing attenuation on site. The attenuation facilities
could be in the form of a lined pond and/or swale or alternatively sub-surface attenuation facilities could
be designed to fit under the future highways or landscaped/public areas. A flow control device would then
restrict the outfall from the attenuation facility into the open ditch that runs along the southern site
boundary. The proposals in respect of the future strategy for disposal of surface water are indicated on
Drawing No. CIV15342/SA/92/0001/A04, a copy of which is included in Appendix F.

Historical discussions held with the Vale of Glamorgan Land Drainage Officers suggested that there may
be concerns expressed by local residents and the Local Authority over the ownership and potential use of
the existing land drainage system to the south of the Railway. This is understandable because the
integrity of the system could not be verified in the recent sewer investigations. For this reason the

Porthkerry Road, Rhoose
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proposed drainage strategy for the proposed development works does not include the use of the
downstream land drainage system.

Table 1: The SuDS Hierarchy
Sustainability Pollution Landscape &

SuDS Technique Flood Reduction

Value Reduction Wildlife Benefit
Most sustainable Basins and
Ponds
- Constructed
wetlands
- Balancing v v v
ponds
- Detention
basins
- Retention
ponds

Filter Strips and v v
Swales

Infiltration
Devices
- Soiaka\{vays v v v
- Infiltration
trenches and
basins
Permeable
Surfaces and
Filter Drains
- Gravelled v v
areas
- Solid paving
blocks
- Porous paving
Tanked Systems
Least Sustainable - Over-sized v
pipes/tanks
- Storm cells
Source: The SUDS Manual, CIRIA C697, 2007

In order to replicate the existing hydrology and hydrogeology in respect of the future drainage design it is
proposed to collect all surface water runoff generated by the future site impermeable areas in a piped
network with in-built storage and hydrobrake flow-control points to attenuate flows down to the greenfield
Qbar rate. This greenfield flow would then be released in a controlled manner back into the ground via an
infiltration trench/distribution system (or other groundwater recharge system) constructed along the full
length of the southern site boundary. This distribution system will consist of a perforated pipe within a
granular trench to receive and distribute the attenuated flow and would effectively act as a groundwater
recharge system, replicating the existing hydrology. The attenuation provided and the infiltration trench
itself is sized to accept the 100yr critical storm flows (including an allowance for climate change) without
flooding properties, hence providing betterment at the southern boundary, which is known to attract
standing water during storm conditions.

The inherent ‘betterment’ within this proposal is therefore the attenuation of ALL future site storm return
periods and storm durations to the existing Qbar ‘greenfield’ rate. This will bring significant betterment
(reduction) to flows entering the downstream catchment, as illustrated by the existing and proposed
hydrographs shown on Drawing No. CIV15342/SA/92/0001/A04, included in Appendix F herewith.

Porthkerry Road, Rhoose
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Discussions have taken place with Dwr Cymru Welsh Water who has provisionally agreed in principle to
adopt the proposed surface water system, notwithstanding the provision of detail, and subject to the
following:

o Sub-surface attenuation being used in lieu of ponds
) Domestic runoff being greater than highway runoff
) Soakaways being adopted by Vale of Glamorgan

In the interests of maintaining the quality of the surface water discharge, surface water runoff from areas
of hardstandings such as car parking and highways will pass through interceptors or trapped gullies prior
to discharging to the watercourse.

The proposed access road will include a culvert designed to convey the surface water runoff that currently
discharges onto the existing track. The development proposals include the management of this overland
flow as it gravitates through the site in a southerly direction along the public right of way. It is envisaged
that a shallow open channel will be formed on one side of the public right of way and used to convey the
aforementioned floodwater.

The proposed on-site infrastructure to the south of properties on Murlande Way will be designed to
ensure that there is no detrimental impact on the performance of the existing soakaways that currently
serve these properties.

5.2 Foul Drainage

Recent discussions have taken place with DCWW regarding the provision of the foul water drainage
facilities to serve the proposed development. Discussions covered issues relating to constraints in the
DCWW network and points of adequacy to discharge foul flows from the proposed development.

Dwr Cymru Welsh Water's (DCWW) response to our foul sewage capacity enquiry for the proposed 350
units and a copy of the adopted sewerage plan is included in Appendix C. It states that an updated
Hydraulic Modelling Assessment (HMA) would need to be carried out in order to confirm the required
solution. This additional modelling exercise is now on-going, and a primary school is now also being
included in the Assessment.

Given the topography of the site, the proposed foul drainage system will comprise a network of on-site
gravity sewers, which drain the proposed development to the southern corner of the site. The location of
the existing local foul drainage infrastructure means that a new on-site foul pumping station would need to
be constructed to pump flows to the public sewerage system. The point of connection to the public sewer
will be determined by the on-going HMA.

Given that Taylor Wimpey are required to fund upgrades to the Rhoose PS (as part of their nearby
scheme), which lies to the west of this site, it has been suggested to DCWW that the potential to
discharge a pumped flow from the aforementioned on-site foul PS into Rhoose PS should be explored.

The adjacent Bellway/Persimmon site is due to provide a connection for foul drainage from the site,
however preliminary advice from the adjacent developers suggests that there would still a requirement to
pump some of the site’s foul flows into the proposed drainage system on the adjacent site. A combined
drainage system with the adjacent site is likely to generate economies of construction but there are
obvious issues around timing of delivery of the adjacent site compared with this development site.

Porthkerry Road, Rhoose
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6. Summary

The site is not affected by fluvial or tidal flooding. The risks associated with pluvial, groundwater and
sewer flooding are also considered to be low.

Surface water runoff from the existing site is drained through the sub-soil. Excess runoff collects at the
bottom of the site before soaking away into the sub-soil.

The proposed surface water drainage strategy utilises SUDS principles to replicate the existing site
hydrology, however there is the future possibility of discharging some of the surface water runoff into the
adjacent site’s future drainage system (subject to details).

Foul flows will gravitate to a new on-site pumping station at the southern site boundary, pumping
thereafter to the existing public sewer network (at a location that is to be confirmed by DCWW. Again,
there is the future possibility of discharging some of the development’s foul water into the adjacent site’'s
future drainage system (subject to details).

Porthkerry Road, Rhoose
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APPENDICES

A. Location Plan

Porthkerry Road, Rhoose
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B. Proposed Masterplan

Porthkerry Road, Rhoose
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C. Hydrological Calculations

Porthkerry Road, Rhoose



F' Greenfield runoff
“ HR Wallingford estimation for sites

Working with water

Site name: Rhoose Site coordinates

Site location: Rhoose Latitude: 51.38919° N
Longitude: 3.34107° W

This is an estimation of the greenfield runoff rate limits that are needed to meet normal
best practice criteria in line with Environment Agency guidance “Preliminary rainfall
runoff management for developments”, W5-074/A/TR1/1 rev. E (2012) and the CIRIA

SUDS Manual (2007). It is not to be used for detailed design of drainage systems. It is Reference: gcjs7gp5ermd / 12.6
recommended that every drainage scheme uses hydraulic modelling software to finalise
volume requirements and design details before drawings are produced. Date: 28 Mar 2014
Site characteristics Hydrological characteristics _
Default Edited
Total site area 12.6 ha SAAR 901 901 mm
Significant public open space 0 ha M5-60 Rainfall Depth 20 20 mm
Area positively drained 12.6 ha T’ Ratio M5-60/M5-2 day 0.3 03
FEH/FSR conversion factor 0.86 0.86
Methodol Hydrological region 9 9
ethodology Growth curve factor: 1 year 0.88 0.88
Greenfield runoff method | IH124 Growth curve factor: 10 year | 1.42 1.42

Growth curve factor: 30 year |1.78 1.78

Qbar estimation method | Calculate from SPR and SAAR Growth curve factor: 100 year |2.18 218

SPR estimation method | Calculate from SOIL type

Please note that a minimum flow of 5 I/s applies to any site

SOIL type 5 e 1
HOST class N/A | Greenfield runoff rates Default Edited |
SPR 0.53 | | Qbar 284 10608 s ,
1 | 1in 1 year 11.09 9335 s ,
\ | 1in 30 years 2243 18881 s |
| | 1in 100 years 2747 23124 s |
: :
1 1

HR Wallingford Ltd, the Environment Agency and any local authority are not liable for the
performance of a drainage scheme which is based upon the output of this report.

www.hrwallingford.com



R Wallingford

Working with water

hg

Site name: Rhoose

Site location: Rhoose

This is an estimation of the greenfield runoff rate limits that are needed to meet normal
best practice criteria in line with Environment Agency guidance “Preliminary rainfall
runoff management for developments”, W5-074/A/TR1/1 rev. E (2012) and the CIRIA
SUDS Manual (2007). It is not to be used for detailed design of drainage systems. It is
recommended that every drainage scheme uses hydraulic modelling software to finalise
volume requirements and design details before drawings are produced.

Greenfield runoff
estimation for sites

Site coordinates

Latitude: 51.38919° N

Longitude: 3.34107° W

Reference: gcjs7gp5ermd/ 12.6

Date: 28 Mar 2014

Site characteristics

Total site area 12.6 ha
Significant public open space 0 ha
Area positively drained 12.6 ha

Methodology

Greenfield runoff method | FEH

Qmed estimation method | Calculate from BFI and SAAR

BFl and SPR .
estimation method Calculate from dominant HOST
HOST class N/A

BFI / BFIHOST 0.00

Qmed N/A I/s
Qbar / Qmed N/A

Conversion Factor

Hydrological characteristics

Please note that a minimum flow of 5 I/s applies to any site

Default Edited
SAAR 901 901 mm
M5-60 Rainfall Depth 20 20 mm
‘r Ratio M5-60/M5-2 day 0.3 0.3
FEH/FSR conversion factor 0.86 0.86
Hydrological region 9 9
Growth curve factor: 1 year 0.88 0.88
Growth curve factor: 10 year |1.42 1.42
Growth curve factor: 30 year |1.78 1.78
Growth curve factor: 100 year 2.18 2.18
_______________________________ .
Greenfield runoff rates it Edied !
Qbar - - s |
1in 1 year - - s |
1in 30 years s |
11in 100 years . o IIs |
:
1

HR Wallingford Ltd, the Environment Agency and any local authority are not liable for the
performance of a drainage scheme which is based upon the output of this report.

www.hrwallingford.com
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D. DCWW Corespondence

Porthkerry Road, Rhoose
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E. Existing Hydrology

Porthkerry Road, Rhoose



This drawing should not be scaled. Dimensions to be verified on site.
Any discrepancies should be referred to the Engineer prior to work being put in hand.
This drawing is the property of Waterman Transport & Development Limited, and the
drawing is issued on the condition that it is not copied reproduced, retained or disclosed to
any unauthorised person, either wholly or in part without the consent in writing of
Waterman Transport & Development Limited
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F. Proposed Drainage

Porthkerry Road, Rhoose



This drawing should not be scaled. Dimensions to be verified on site.
Any discrepancies should be referred to the Engineer prior to work being put in hand.

This drawing is the property of Waterman Transport & Development Limited, and the
drawing is issued on the condition that it is not copied reproduced, retained or disclosed to
any unauthorised person, either wholly or in part without the consent in writing of
Waterman Transport & Development Limited

Pickfords Wharf, Clink Street, London SE1 9DG t 020 7928 7888 f 020 7902 0992
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RISK MITIGATION.
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