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1 CIRIA — The SuDS Manual (C753)
2 UK SUDS (www.uksuds.com)
3 Welsh Water Asset Plans
5 Google Maps
6 Ordnance Survey Mapping
7 BRE Digest 365 Soakaway Design
8 National Soil Resources Institute (SoilScapes)
10 NRW Online Flood Risk Map
12 Francis Sant Reports (D/WWG/D/1444)
13 Welsh Water Hydraulic report (DCWW 141 — SW135A)
Abbreviations
DCWW DWR Cymru Welsh Water
A.0.D. Above Ordnance Datum
FW Foul Water
SW Surface Water
SubDS Sustainable Drainage Systems
s Litres Per Second
NRW Natural Resources Wales
SAB Suds Approval Body

This document has been created during the design stage of the project and should not be used as a replacement for the final operation
and maintenance requirements of the proposed works. It shall remain relative only to those features identified on the attached plan.
This document is intended to support the development of the official operation and maintenance document which shall be the
responsibility of the principle contractor.

This document is for the exclusive use of the client and should not be used in whole or in part by any third parties without the express
written permission of QuadConsult Limited.
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1.0

1.1

1.2

1.3

INTRODUCTION

QuadConsult Ltd was commissioned to produce a drainage strategy for a proposed
development on land located at Ystradowen, Cowbridge.

This report will draw upon information supplied by the Client and that available within the public
domain.

The aim of this report is to demonstrate that a suitable site-specific surface drainage strategy
can be implemented to service the proposed development.

QuadConsult Limited
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2.0

21

2.2

23

SITE LOCATION & DESCRIPTION

The site is located on Sandy Lane in Ystradowen, located in the Vale of Glamorgan.
Approximately 3 miles north of Cowbridge nearest post code is CF71 7TZ, site coordinates
E:301551, N:177865.

The existing site topography (Appendix 1) falls in a northerly direction. The site is currently open
green space and is bounded to the north and east by greenfield areas. Sandy Lane and existing
residential development to the south and Badgers Brook close with existing residential
development to the west. The A4222 (Cowbridge Road) is located circa 90m to the north and
west.

The redline land parcel site boundary is 1.5ha

an i

'Figur 1 Site Location Plan (Google Earth extract)

QuadConsult Limited
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3.0

3.1

3.2

3.3

3.4

3.5

EXISTING DRAINAGE

Land Drainage

Overland flow from the site flows in a northern direct into the adjacent green field (noted as
very wet on the topographical survey) before discharging into a drainage ditch circa 85m
north of the site boundary. The drainage ditch is likely to feed into the wider Nant Dyfrigi
watercourse located 400m to the north.

Overland Flow & Exceedance Routes

Existing exceedance, overland flow paths would follow the existing topography and initially
discharge into the greenfield to the north discharging into a drainage ditch as noted in section
3.1. The land to the north is noted as marsh/wetland and likely ecology rich. The presence of
the marshland confirms limited infiltration at shallow depths on the site.

Surface Water Drainage Network

Welsh Water asset plans indicate no current surface water sewers within or immediately
adjacent to the site. A network is indicated to the south of the site serving the existing
residential development.

Foul Water Drainage Network

Welsh Water asset plans indicate no foul water sewer within the site curtilage, an extensive
network is noted serving the surrounding existing residential properties.

Combined / Other Drainage

Welsh Water asset plans indicate no current combined water sewers within or immediately
adjacent to the site.

QuadConsult Limited
Document ref no:19351-R-601-SAB COMPLIANCE STRATEGY-0

Page 3



YSTRADOWEN, COWBRIDGE

uadConsult

ENGINEERS IN PARTNERSHIP
Consulting Givil & Structural Engineers

4.0

41

4.2

43

4.4

4.5

4.6

EXISTING FLOOD RISK

NRW flood map indicates the development parcel is within a Flood Zone A — At little or no risk
of fluvial or coastal / tidal flooding.

Flood Risk from Rivers

NRW flood mapping (Refer to Appendix 3) indicates little / no risk of flooding from main rivers.
Flood Risk from Sea

NRW flood mapping (Refer to Appendix 3) indicates little / no risk of flooding from the sea.
Flood Risk from Surface Water & Small Watercourses

NRW flood mapping (Refer to Appendix 3) indicates little / no risk of flooding from Surface
water / small watercourses.

Flood Risk from Reservoir

NRW flood mapping (Refer to Appendix 3) indicates no risk of flooding from the reservoirs.
Other Flood Risk (Mines, Piped Network, etc)

NRW flood mapping (Refer to Appendix 3) indicates no recorded flood events. The presence
of live Welsh Water assets adjacent to the site could pose a very limited flood risk due to

failure of infrastructure. The topography of the site would direct any exceedance flows from
Sandy Lane and the existing properties to the south into the site curtilage.

QuadConsult Limited
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5.0

5.1

5.2

PROPOSED DRAINAGE STRATEGY

The proposed development consists of proposed residential areas with associated
infrastructure including public open spaces and vehicular / pedestrian access arrangements.

Surface Water

The surface water drainage for the proposal will comply with SAB/SuDS protocols, and work
within the site layout & constraints of the proposed development.

The proposed surface water discharge from the development will be captured, treated, and
limited before discharging. The network will be designed for a 100-year storm event with 40%
allowance for climate change. An allowance of 10% increase in development catchment
through urban creep will also be catered for. The proposed design will utilise design principles
outlined in section 6 and follow current local authority SAB and Welsh government guidance.

Following the Drainage hierarchy set out in section 6.0, onsite Infiltration testing indicates
infiltration is not viable onsite as a primary route to dispose of surface water. It is noted that the
saturated topsoil layer across the site indicates lateral movement and overland flow of surface
water towards the existing drainage ditch to the north. The logged ground water levels 2.1-3.0m
bgl confirm the saturated top layer is captured storm water rather than ground water.

As an initial approach following this strategy it is envisaged that the plots would drain through
localised bioretention features located within garden / landscape areas, along with permeable
surfacing to hard paved areas. This will allow the plot drainage to remain private and under the
responsibility of the homeowner for future maintenance. The wider network and associated
drainage features will fall under the SAB adoption remit.

General development principles will allow the wider network including highway drainage to flow
through bio-retention and/or conveyance features (Swales, Tree pits, Rain gardens, etc) before
discharging into local water courses via the attenuation basin feature and flow control devices.

The proposed development will aim to discharge from a detention basin to the north of the land
parcel at an agreed limited rate. An initial calculation indicates greenfield rate of 5.4l/s, this will
need to be agreed with the SAB, a possible reduction inline with catchment area may be
required. Additional storage may be required to accommodate any reduction in allowable
discharge rates. Possible use of drive subbase with small diameter flow control chamber /
devices may offer the required additional storage within a cascaded network.

Under the current Welsh Government policy, any surface water infrastructure conveying flows
from more than 1 curtilage requires adoption by the local authority SAB.

Open market plots will fall under this arrangement. Council & housing association developments
can be treated as a single curtilage where houses are to be kept under their ownership and not
offered for open market sales in the future.

Any infrastructure being adopted by the local authority SAB will be subject to commuted sums
calculated for the lifetime maintenance and end of life replacement construction costs. Under a
single development curtilage, the surface water elements can be kept private. In both instances
the adopted / private network must be maintained in accordance with the project maintenance
schedule and CIRIA SuDs manual guidance.

QuadConsult Limited
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5.3 Foul Drainage

Following an initial capacity enquiry, Welsh Water (DCWW) confirmed the local foul network
has sufficient capacity for the proposed development. A possible gravity connection is noted
on the DCWW response into an existing chamber just outside the site’s western boundary. If
legal /3 party issues prove this option to be unviable, a pumped solution will be proposed
with a connection with the existing asset located within Sandy Lane.

A section 104 application with Welsh Water would be required for any sewers conveying flows
from more than 1 dwelling or crossing land boundaries. A Section 106 agreement is required
to allow a connection into any of the existing DCWW assets.

54 Land Drainage

Although no existing land drainage network is currently evident, additional investigation /
confirmation is required.

The existing overland flow paths would follow the existing topography utilising infiltration
before excess flows discharge onto the existing marshland /wet greenfield to the north prior to
discharge into an existing drainage ditch north of the site.

55 Other Drainage

No other drainage is noted within the land boundary.

QuadConsult Limited
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6.0 COMPLIANCE WITH NATIONAL SUDS STANDARDS

The following sections detail the design principles that will be incorporated in the development
proposals for the scheme and the measures incorporated to satisfy the requirements for future SAB
approval.

6.1 Standard S1 — Surface Water Destination

Priority Level 1 — Reuse of Rainwater

The use of SuDS planters, Rain gardens & Rain Butts are proposed to intercept roof runoff and act as
a point of source control. This will allow a limited re-use of rainwater and to facilitate the planter and
associated flora.

Priority Level 2 — Infiltration to Ground

Infiltration tests have been carried out by Integral Geotechnique, Initial results have proved inconclusive,
rates between 1.0x10-6 and 1.2x10-5 have been noted and may offer a partial allowance for direct
discharge to ground as part of the wider strategy.

Priority Level 3 — Discharge to Water Body

Applicable for this development. / Attenuation with controlled discharge based on agreed rate. Planned
discharge to local watercourse upstream of Nant Dyfrgi.

Priority Level 4 — Discharge to Surface Water Sewer, Highway Drain, or other System

Deemed as not required unless infiltration and watercourse connection prove unviable, further
investigation required.

Priority Level 5: Discharge to a Combined Sewer — N/A

Deemed not required for this development.

6.2 Standard S2 — Surface Water Runoff Hydraulic Control

It is proposed that the storm water network system will be designed such that it is sufficient to
accommodate critical storm duration flows in the 100yr+40% event. Calculations are appended. As
noted above there have been no reductions made to the sizing of the network features to reflect
reductions afforded by the rain gardens or operation of the SuDS planters. Therefore, allowing for a
worst-case scenario. An allowance of a 10% increase in permeable catchment has also been included
for future urban creep where applicable.

First 5Smm Interception

Interception mechanisms will be required to ensure compliance with the requirement of zero runoff for
the first 5mm rainfall for 80% of storm events during the summer and 50% in winter.

The provision of SuDS planter features and rain gardens along with flows through permeable drive
subbase will contribute to the objective of first 5mm interception. Deemed to comply with the SAB
standards.

QuadConsult Limited
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Exceedance/Blockage

Any exceedance flows will follow surface topography. The topography is such that any excess flows will
be directed in a southern direction towards the existing watercourse and open greenfield areas.

6.3 Standard S3 — Water Quality

The proposed SuDS treatment train devices (SuDS planters, Rain Gardens / Bio-Retention, Permeable
paving, and Detention Basin) will deliver the requisite cleansing and filtration of runoff for this residential
(low pollution hazard level) development.

6.4 Standard S4 — Amenity

The soft suds features (SuDS planters, Rain Gardens and Detention Basin) will be carefully designed
and integrated into the landscaping scheme for the development, to promote aesthetics and well-being
as well as any designed drainage function.

6.5 Standard S5 — Biodiversity

The soft suds features (SuDS planters, Rain Gardens and Detention Basin) will be carefully designed
with gradients/profiles, planting species and soil properties selected to ensure suitable habitat is
delivered to promote biodiversity. Planting information is included within the SUDS planting information.
These proposals will augment the green infrastructure element of the design proposals to demonstrate
a robust response to this Standard.

6.6 Standard S6 - Construction, Operation and Maintenance and Structural Integrity

Initial infrastructure maintenance will be dealt with at a property level as many of the first phase
systems employed are contained within a single property curtilage. Wider SuDS features will be
offered for adoption through the SAB application process, extents to be agreed during pre-SAB
discussions. All of the proposed SuDS infrastructure will be located with accessible areas for ease of
maintenance. The surface water network including any land drainage will be designed to be fully
roddable and jettable, with suitably positioned rodding eyes and mini-access chambers.

The SuDS devices are low maintenance surface/shallow items with established regular maintenance
regimes.

The proposed design solution will be designed in accordance with the SuDS manual and is generally
served by shallow SuDs features and accessible details. There are no inherent safety issues with the
proposed scheme.

The on-property drainage infrastructure will be managed by the Tenant. The principal issue is the
management of the SuDS planters / Rain Gardens, which primarily involves periodic inspection to
check the overflows are clear and ensure the free-flowing operation. These inspections will also serve
to monitor the build-up of any silt in the system to facilitate any cleaning required.

QuadConsult Limited
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7.0 SUMMARY & RECOMMENDATIONS

7.1

7.2

SUMMARY

The proposed development will follow current Welsh Government, local authority, and Welsh
Water guidance in relation to drainage strategy. Any element of the proposed foul network
conveying flows from more than one dwelling will be offered to DCWW through the Section
104 application process. The surface water network will follow the principles set out by the
Ciria SuDs manual (C753) and Local SAB requirements. The surface water will be collected,
treated, and discharged to a viable source at an acceptable rate following SAB hierarchy
guidance. Where appropriate, surface water elements will be adopted by the local authority
through SAB application process.

RECOMMENDATIONS

The following actions are recommended to allow a robust suitable site-specific surface and
foul water drainage strategy can be implemented to service the proposed development.

e Further Infiltration testing to BRE365 at proposed suds feature formation levels if SAB
require.

o Walkover and possible Dye testing to confirm drainage ditch to the north discharges
to Nant Dyfrgi.

¢ PreSAB application and discussion with Vale of Glamorgan SAB to confirm strategy
and acceptable discharge rates.

e S104 & S106 to be submitted to DC/WW

QuadConsult Limited
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APPENDIX 2 — EXISTING DRAINAGE SURVEY
(To be included once further investigation has been concluded)
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CToEE-SeCional area 1oss. sl Paichy
DEG Altached deposis, gnease from 7 o'clock ip 5 o'clock, 10%  DO:D109
IoEs-Seciona area koss, change: Fatchy
| 6.00  CO DEG  Altached deposts, grasse from 7 o'oiock 10 5 ooiock, 5%
| cross-seciona area koss, change: Pabchy
13.72  Fi DEG Aftached deposts, grease from 7 o'ciock Ip 5 o'clook, 5% 3
[ | omss-seciona ared koss, finish: Palciy
1408 MHF Finlsh node type, manhole, reference number STOT74334  OI:D1:35
STO17T4834
Depdh- 230 m
Construchon Fealures \iscelaneous Faalures
Sunuclural Cefecle Serdce & Opersfional Obeenvalions
STR NO.Def| STR Peak | STR Mean | STR T0ial | STR Grade |SER Mo Def] SER Pesk | SER Mean | SER Tolal | SER Grade
0 [ om [ ®©n [ 10 1 am [ am | =0 | A0

14177 - Yeradowsan
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Draintech Surveys Ltd
W DRAINTECH Afiantic House, Chamwood park, CF37 3FL
n helphig in ingpenss e babiage ik
Section Inspection - 21/03/2022 - ST01774834X
fem Ho. | Inep. Ne. | Dale Tima Client s Job Ref Wiaather Pre Clsanad FLR
2 1 23z 10014 Mot Spechied Mo Raln Or Snow Mo STO1TT4534%
Ciparator Viashicla Camera Praast Lagal Status Afternativa I0
ML.CIOX ¥H Ipak Mot Specifiad Puilic Seswer Nt Speciied
Town o Viliage: Yalranowen Inapection Dirscilon: Downstraam Upstraam Noa: STO1T74534
Foad: Off Sandy Lane inapscied Length- 2105m Upstraam Pipa Dapin: 2 300 m
Location: Foiad Total Langth: 24.05m Downstream Mods: STIMTT4E35
Surfacs Type: Jolnt Lengtn: Downstream Pips Deptic
Usa: Foul Pipa Shape: Clreuar
Typs of Plpa: Gravity drainisewer Dia/Height: 150 mm
Flow Control: Wo o contnl Material: Wirfled cay
Year Conatrucied: Mol Specmed Linkng Typs: Mo Lining
Inapaction Purposa:  Investiment planning Linkng Matarial: Ho Lining
Comments: Private , refused actess
Recommendations:
Scajec 10183 Poaltion [m] Code  Dbasrvation MPEG Phiote Grade
Depth- 230 m
STO1TT4834
MH Start node type, manhole, reference number STOIT74634  DD:DOCDS
WL Water level, 5% af the vestical mension 0000006
DEG Altached deposts, grease from T oiciock ip 5 o'clodk, 5% DID0ci2
ross-Eecional area loss, start Paichy
DEG Altached deposis, grease from 7 ociock fo 5 o'clock, 0% DOODc3T
OES-HECTonal ared 1065, Change: Patoy
15.56 LI Line deviaias dowr Sigil D626
IS F DEG Altached deposts, grease Trom 7 OCIOCK 10 5 o'clock, 10% OO 14 3
cross-secional area joss, finksh: Patehy
STOITT MHF Finish node type, manhole, reference number: STONT74535 DO:OT:15
Dpth- m
Consiruction Fealures Miscelaneous Faalores
Sanuclural Defacls Zardce & Dperabiona Dbservalions
BTR No.Def| STR Paak | 16 Mean | TR Tolal | STk Glade |SER Mo Del| SER Pesk | SER Mean | SER Tolal | SER Grade
1] [ @ | ®©®©m | mm | 10 1 [&m | am | #ap | a0

14177 - Yeradowan
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ERRAINTECH

T Ty —.

Draintech Surveys Lid
Aflanfic House, Chamwood park, CF31 3PL

Section Inspection - 21/03/2022 - ST01774835X

grease

fiem Ho. [ Inep.Neo. | Dals Timea Client s Job Rael Waathsr Pre Cleanad PLR
3 1 2z 10035 Not Speciied Mo Raln Or Snow D ST T74535%
Ciperator Vihicla Camera Pragst Langth Lagal Status Aftemative ID
MLCOX ¥¥H Ipek Mot Specifind Pumlic Sewar Mk Specmied
Town or Villags: Ysiradowen Ingpection Dirscllon: Downstream Upatraam Moda: STO1TT4E35
Fuoad: O Sandy Lane Ingpecisd Lengtn:  2.02m Upstraam Pipa Depth:
Liocation: Fnad Total Length: 202m Dowmnatream Noda: STO1774901
Surface Type: Joint Lamgih: Downstream Plps Depth:
U=a: Foul Plpa Shaps: Clroitar
Typa of Plpa: Gravity drainisewer DiaHelight: 150 mm
Flow Control: o flow conitnol Matanial: Vinfed ciay
Yoar Constructed: Mol Spectien Linkng Type: Mo Lining
Inspection Purposs:  Invesiment planning Linkng Material: Mo Lining
Comments: Mo Manhole Depthe - Privabe - Refused access
Recommeandations:
Soalac 150 Poseltion [m] Code  Obesrvation MPEG Photo Grads
Dapdh: m
ST 774835
.00 KH Siart node type, manhle, reference number STOTTT4635 0000005
000 WL Water ieval, 5% of the yertical mmension D:0000E
‘* Lo = DEG Aftached deposis, grease from 7 o'clock 1o S o'ciock, 0%  DOXDOOIE
cross-secional area ioss, start Paichy
202 F DEG Altached deposis, grease from 7 o'clock ip 5 o'clock, 10% 000250 3
coss-secional area loes, finkshe Patchy
202 A Suney abandoned Line nesds ceaning - Spnning on O0:0Z53 1

Construction Features

MiscEdaneos Featres

Snucloral Defegls

Sendce & Operational Obsenalions

STH M0. Dof] STR Pesk | ST Mean | STH Tokl | STA Grade

SER Mo Def| SER Pean | SEA Mean | SER Tolal | SER Grads

] |

]

[ oo |

00| 10 i [ aa

[ S8 | 128 | &0

14177 - Yelradowan
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EDﬂthTE{:H Afiantic House, Chamwood park, CF37 3PL
buiping u laysipen b bt inage rereark
Section Pictures - 21/03/2022 - ST01774835X
tm Ha. | napechion Dirsction FLR Chont s Job Raf Coniracton s Job Raf
3 Downstream STD1774335K

1, DO:0ZX52, 202 m
Survey abangoned. Line needs cieaning - Spinning on graase
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APPENDIX 6 — PROPOSED LANDSCAPE ARCHITECTS LAYOUT AND SCHEDULE
(To be included when completed)
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QSSI Y¥stradowen Estimated Storages

Site Area = 1.568ha

Dizcharge rate = Circa 5.4l/s

Irmp &rea Incl. Urban Creep = 0.75ha

Yanahles
m [FSR Rainal v|  CviSummen T
Return Petiod [pears] |'|III | Eniis rﬂ-B_d-ﬂ—|
Nass | Regon  [EvgendemdWales  v]  impemestie fses hal loms
— Map = MSED(mm) [15.000 Masirum Alowable Discharge [ie) |54 |
— RaoR 0260 | lriflealion Cosficient (mi] loooooo | [@
Design —
Safety Facto {20
Crverviews 20
Chimala Change %] 40
Dwerview 30
Wi
posbre || Ok | [ Cocdd || Heb
Eriet fsea between 000 and 59,593

Fesull |
Global Vanables requile appioximale stolage
of between 538 m" amd 840 @'

These values are ezlimales only and should not be used for design purposes.

Vaiisbles

| Design

K| [ ool | [ b

Ente iees betwesn 01000 and 933,339
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APPENDIX 8 — INFILTRATION TEST RESULTS
(Extracted from Integral Geotechnique Report 12604/JJ/20/SI)
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LAND AT SANDY LANE, YSTRADOWEN

12604/JJi20/51

74

SOIL INFILTRATION TESTS

Soil infiltration testing was carried out at 6No locations across the site in trial pits TP03,

TPO6, TPO5-A, TPOT7, TPO8 and TP12.

The tnal pits were rapidly filled with water from a tractor-towed agricultural bowser and the

water level monitored over a period of time. Where infiltration and time allowed, repeat

cycle tests were carried out in general accordance with BRE365.

The results of the soakaway testing are summarised below and presented in Appendix E.

A summary of the results is presented in Table 9.

Table 9: Summary of Soil Infiltration Test Results
Test Location Test Depth Sail Infiltration Rate (m/s)
(m bgl) Test Cycle 1 Test Cycle 2 Test Cycle 3
TPO3 26 7.0x10® nia n/a
TPO6 24 7.4x10° nia nia
TPO5-A 1.5* 1.2x10° n/a n/a
TPO7 1.7 2.1x10° 2.1x10° n/a
TPO8 1.4 8.2x10°® nfa n/a
T2 20 7 9x10° n/a n/a

* It should be noted that the sides of the excavaftion in TP0O5-A collapsed during the

soakaway test from 1.50m back up to 0.80m bgl. The soakaway test was continued and a

soil infiltration rate of 1.2x10° m/s was calculated. This result should be used with caution.

QuadConsult Limited
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BRE365 SOIL INFILTRATION RATE TEST - TP06

12604 Sandy Lane, Ystradowen

Trial Pit

Cych 2 Tycie 3

Leng® {m) 26

Depth imj I irnin) | Depkh fme) | Time (min} | Depth (=}

n_
.\/_—n_n_.._..: .u.....u
Depth. (m) a

|EXE
GroungaELer |ony
Weather Canditions Di
Date TE-Fer- 20

Ramarkg

MNode trengiing exirap-0lated In order io oerlee =0l
Infiiration rate

Actial Infifiration over thie same tims pesiod may
ary

Unabila o compiate sacond ang mied test cyiee in
fhe time avatiable

Fimal Excavation i jm

Cycis 1

Cychk 2 Tyde 3

Af end of testing cycle

Waltar Depis [m)

Waler depth 3t star of 125t
\Water depth at end of test
Effective depth [measuwred)
% Effective stvage depth

Time J0r measured oumow
Time for 100% cutfiow

Time for 75-2 5% outfow

VeIlme of OUTRow gm]

Crwer measured effective depth
Dwir 100% effeciive depm
From 75% - 25% efMectve depth

Surtace Lrea (]

Water Depth {m)

0.00

0.50

1.00

1.50

Water Depth vs Time

Time {min.]

0 S0 100 130 200 250 300 330 400 450 <00

%30 600 650 700 720 800 850 900 950 1000

=

—— Cycle 1

B C125875%

For 100% effective storage
For 50% affecive sinmpe
Ower measured depth

S0l Innitration

Gyt 1

Ower 100% effeciive dep
Crwer measured depth

4 SE-DE
12E-05

Orwer 75% - 25% effeclive oepin

7 4E-DE|

Intégral

Geotechnigue
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BRE365 SOIL INFILTRATION RATE TEST - TP0SA

12604 Sandy Lane, Ystradowen

Trial Pit Information Cyche 1 Cycls 2 Cycle 3 3
[Engmm)  Jz=a | Time imin] | _Depth im) | Time jminj | Deptn (m) Water _Umwu: h vs Time
Time (min.)
0 10 20 30 40 50 &0 7O 80 S0 100110120 130 140 150 160 170 180 190 200 210 220 230 240 250
0.00
A1 €nd of =61, tal pt Gepth was 0.8m due 1o 0.10
Spaling of pit sides.
0.20
0.30
E
5 040 ¢
s 4.
£ L
=

050
iny

Final Excavation Depth (m) Cycia 1 Cycie 2 Ty 3 [T

1 end of tecing Cyoie [ s Sk A

Waler Deptha (m] TR

Waier depin 3l siast of 15t 0.0 0.E0 - -t

Water deptn at end of test 060 T

Effective depth (measured) 0.20 [T

% Effzciive siorage depin 0.50 e

Effecilve Storage Dapins [m) gz

Eecive Storage Gepih [100%) 00 0.70 Tl

Effective storage depih [75%) 0.30 L

Effective storage gepth (50%) 0.20 T

Effective storage cepih [25%) 0.10 TR
Ouffiow Ttme [mdn) THL
Time Tor measred outiow a1 0.80 T
Time for 100% outfiow 250

Time for T5-25% ousfiow 158

Vodume of Duthow (')

Cwer measured enzclve degin 0.35] ——Cycle 1 B 125 &75%

Ower 100% effeciive dep 070

From 75% - 25% effzctve depth 0.35

Surface Area (m-]

For 100% effective storage
For SD% eflecive siorage
Qwar measured depth

Sl InfIration mats (i)
Ower 100% effective dep

Ower meagured deptn
Onwer 75% - 25% effective depih

Cychs 2 Cycle 3

Intégral

Geotechnigue

Document ref no: 19341-R-601-SAB COMPLIANCE STRATEGY

QuadConsult Limited




Consulting Givil & Structural Engineers

ENGINEERS IN PARTNERSHIP

Quadconsuit

YSTRADOWEN, COWBRIDGE

BRE3635 SOIL INFILTRATION RATE TEST - TPO7

12604 Sandy Lane, Ystradowen

Trial Pit Information Cyeia 1 Cyrh 2 Cyea 3 :
Lengt (m) 15 Time min] | Degin jm) | Time min) | Cogth m) | Tame {min} | Ceptn (m) Water Umﬁ:._ vs Time
Wi {m) 050 [ 055 T 055 - .
- - = — Time (min.}
Teat (m) 150 7 EE 70 0Es
n.“m.n_.sq...ui ory 35 74 102 102 0 20 40 60 &0 100 1z0 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Weather Gondifions 73 E] 18 125 0.00
Da= 1 108 05
138 a7
155 137
REMaTke 137 1.38
Note trendiine mK.Nm_nﬂ—w..nLu in order 10 derive soll
Infhration rate
Aciual Infitration over the same time pedod may
van
Unabie 1o compiete filrd test cyche In time avalladle
0.50
N
E
E
= 1L ! 1 JLed ] IIRNEEN INEREE|
2 Sy
" 1.00 ff,af;.
2 B / LU
Final Excavation Depth §m) Cycla 1 Cycda 2 Cycla 3 //0
A1 &nd of Lestng Cyte 1.70 1.70] f
[Water Depte ]
WSTEr gEpin Al 1 o [eal [ CES| | f |
Water deptn at end of test 1.38 1.25
Effective gapihn [meacwed) 081 .70 /
% Effective storage degtn 0.72 0.5
Effactive Siorags Dapine [m)] ///
EFeCive SIorage oep } T.15| | 150
Effective starage 3 0.8 LES ; ///
EMeciive strage ) 0.58 0.58
Effective storage depd . 0.2% 023 ///
oW Tima {min)
TIME Tor MassUred aumaw 197 54 //
Time for 100% oUW 270 270
Time for 75-25% ouifiow 140 140
[Votume of Gutfiow [nr]
Twer meazured effechye degth (EL| 33| —+—Cyclet —+—Cycle2 —+—Cycle3 ® C125875% B C225&75%
Cwer 100% eMeciive depm 1.53] 1.53|
From 75% - 25% effectve depth 0.7§ 076
Surface Area (m-)
For 100% effectve siorage 7.31 731
For S0% SMEcve siomage 432 432
Cwer measured depth 5565 47
[Sell imfliration kats (mis) Cycia 1 Cyck 2 Cyds 3
Cwer 100% effeciive depm 13808 13505
Owier measured depin 1.7E-D5 19508
Wl TE% - 25% STecive depin 2.1E05] 2.1E03]

Intégral

Geotechnigque
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BRE365 SOIL INFILTRATION RATE TEST - TP08

12604 Sandy Lane, Ystradowen

Trtal Pit Information Cyck 2 Cycle 3 =
Lengh {m) 180 Time gmin} | Depkn mj | Tene jman} [ Depén gm) Emﬂmw Uﬂmun_.— Vs ._|_ me
Dem i} = Time (min.)
EroLncwae 7 i S50 100 150 200 250 300 350 400 450 500 550 600 B50 700 750 8OO
Weather Zandlions 0.00
Daie 21.02.20
Aciual Infifration over the same time perod may
vary
Unabile i Gompiete second and Mird st cysies In
the time avallable
/.«,//
0.50 -

—_— 'y by

E ..

& T

m .,O(./n//./

a T bl

: i

= ///
Final Excavation th {m Cycla 1 Cycls 2 Cycls 3
A end of festng cycle AT 1.00 ff/
‘Walsr Dapih=s [m) I_ -
Waler depth at start of test .40
Waler degin at end of test 055 //
Effective H.m_unﬁ [measured) 04s
% Effective storags deptn 045 |
Effaciive Storage Dapine (m)
EFeciive Blorage depa [10070) 100
Effective storage depih (T5%) 07s
Effective storage depth (50%) 0.s0 //
Effective storage depdh (25%) D25 T

QW Time (min)
Time for measured ouflow 283 /
Time for 100% outfiow 540 b
Time for 75-25% outfiow 330
olume of Outhow [m']
Tover measdred eective Gepin 053] —+—Cycle 1 —+—Cycle 2 ——Cycle 3 B C125&75%
Orer 100% effective depm 147
0s0
For 100% eeclive sorage 607
For S0% afizctve siorage 362
338
Cyeis 1 Cych 2 Tycis 3

Crver 100% effective depm SDE-OE
Ovier measured deptn 32E-08
Ovar 75% - 25% effectve gapih BIE-DE|

Intégral

Geotechnigue

QuadConsult Limited

Document ref no: 19341-R-601-SAB COMPLIANCE STRATEGY



ENGINEERS IN PARTNERSHIP

Quadconsuit

YSTRADOWEN, COWBRIDGE

Consulting Givil & Structural Engineers

BRE365 SOIL INFILTRATION RATE TEST - TP12

12604 Sandy Lane, Ystradowen
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APPENDIX 9 - WELSH WATER ASSET MAPS
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APPENDIX 10 — CONFIRMATION OF AGREED DISCHARGE RATES
(To be included when completed)
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APPENDIX 11 — RAINWATER HARVESTING VIABILITY STATEMENT
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Rainwater Harvesting Viability Assessment

The developer has confirmed there is no requirement for rainwater harvesting for the proposed
development from the point of construction or throughout the design life of the development.

The proposed site is currently within easy connectivity to the Welsh Water potable water network. Vale
of Glamorgan is not currently or likely to be in the future classed as in danger of suffering regular drought
water rationing. Welsh Water draft Drought Plan 2020 also states the unlikelihood of any water rationing
being realised within the next 30 years. Welsh Water highlight 2018 as being a very hot year with
increased demand on their network but like other parts of the UK did not have to introduce any restriction
in the form of hosepipe bans or limited access to the potable water supply.

References:

https://www.dwrcymru.com/en/our-services/water/water-resources/draft-drought-plan-2020
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POLLUTION REMOVAL & WATER QUALITY MANAGEMENT SCHEDULE

CIRIA 753 The SuDS Manual Chapter 26, provides design advice to meet water quality
standards by adopting the SuDS train treatment mechanism and thereby reduce the risk of
pollution by evaluating potential pollution hazards at the outset.

As the proposed drainage strategy proposes to discharge runoff to ground, Chapter 26.3
‘Protecting Groundwater’ is particularly relevant.

Runoff from residential roofing and pedestrian areas is viewed as low risk (Table 4.3) and the
proposed site layout provides the opportunity to introduce SuDS into the scheme to reduce
potential contaminant risk still further. For example, the use of porous paving reduces flow
velocities and increase retention times promoting a level of absorption into the upper soils
(intergranular flow) prior to discharge to ground (fracture flow).

We propose to apply a simple qualitative method to assess the risk (Simple Index Approach)
and proposed mitigation measures as defined in Table 26.1 CIRIA SuDS Manual.

Total SuDS Mitigation Index = Mitigation Index1 + 0.5 Mitigation Indexz

Assuming a roof/hard surface split of 40/60 and using a weighted mean:

Total
Suspended Metals Hydrocarbons
Residential Roof 0.4 Solids
(40%)
(0.2) (0.2) (0.05)
Weighted value 0.08 0.08 0.02
Total
Driveways, Access roads Suspepded Metals Hydrocarbons
Solids
0.6
(60%) (0.5) (0.4) (0.4)
Weighted value 0.30 0.24 0.24
Total hazard Index 0.38 0.32 0.26
Hard surface only of and using a weighted mean:
Total
Suspended Metals Hydrocarbons
Residential Roof (0%) Sl
(0.2) (0.2) (0.05)
Weighted value 0.00 0.00 0.00
Total
Suspended Metals Hydrocarbons
Driveways, Access roads Solids
(100%)
(0.5) (0.4) (0.4)
Weighted value 0.5 0.4 0.4
Total hazard Index 0.5 04 04

Comparing against the mitigation indices shown below
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SuDS Individual Component Mitigation Indices

Suspended Metals Hydrocarbons
Solids
Rain Garden 0.5 0.6 0.6
Pervious Pavement 0.7 0.6 0.7
Swale 0.5 0.6 0.6
Basin 0.5 0.7 0.5
Wetland 0.8 0.8 0.8
Comparison with
Hazard Index ALL>0.38-0.5 ALL>0.32-0.4 ALL>0.26-0.4

7.3 However, within the outline drainage scheme a multi staged treatment is proposed for the
majority of the site where practical, creating a Suds Management Train improving treatment
locally and further reducing risk with the best and worst case outlined within Table 4.

Table 4 — Total SuDS Mitigation Index

Total SuDS Mitigation Index = Mitigation Index1 + 0.5 Mitigation Indexz

Suspended Metals Hydrocarbons
Solids
SCENARIO 1
(Roof Runoff)
Rain Garden-Swale-Basin- 14 1.65 1.55
Wetland/Ditch
SCENARIO 2
(Private parking)
Permeable Paving-Swale-Basin- 16 1.55 1.65
Wetland/Ditch
CASE SCENARIO 3
(Development Road) 1.15 1.35 1.25
Swale-basin-Wetland/Ditch
Comparison with Hazard Index ALL>0.38-0.5 | ALL>0.32-0.4 | ALL>0.26-0.4
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Maintenance Plan for the surface water system.

To ensure the surface water systems to function as intended it is important appropriate maintenance
arrangements are in place.

The surface water from the proposed development will be maintained in accordance with CIRIA C753
Chapter 32.

Storm Water Maintenance Management Schedule (CIRIA C753 — The SuDS Manual)

Operation and maintenance activity SuDS component
= 5|8 2
AR g 5 5|2 2
a| B g E>]3 =
o el 2| 2|2 LS
5| 8|7 E|5| 2|8 |23 &=
= = 5|5 | 5|32 = [ 8 @
c = [ g © = ) a E w c .l;..:
h=] L | & -] = = ] - o o -E
I 2 Els|E| 28| & ; el2|s |8 =
2|8 |E|S|E|E|2|®|&8|E|6|& 8
Regular maintenance
Inspection | N B WE | | BN BE NN | | | BN |
Litter and debris removal | BN BN BN | | N ] | | | | O
Grass cutting [ BN BE BN | [ ] ool m (=
Weed and invasive plant controi O oo g oo 0 Olm
Shrub management (including pruning) O O8| D 0 ) [ i |
Shoreline vegetation management | BN BE=
Aquatic vegetation management | BN BE=
Occasional maintenance
Sediment management’ N BN BN BN BN BE BN BE | | | | o
Vegetation replacement i i O O |Om
Vacuum sweeping and brushing ]
Remedial maintenance
Structure rehabilitation frepair 00 a0 o a0 8 (8i0
Infiltration surface reconditioning e e O O3 O

Key

B will be required

O may be required

Hotes

1  Sediment should be collected and managed in pre-treatment systems, upstream of the main device.

Proposed Site SuDS Features

1. Pervious Paving

2 Shallow Depression / Water Garden / Bioretention
3. Highway Swale

4. Attenuation Basin

5. Piped Network Elements
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The maintenance management will be highlighted in 3 categories: -
Regular Maintenance

Regular maintenance comprises tasks that are likely to be required regularly to maintain and observe
the drainage system typically on a monthly programme.

e Inspection - (Elements - 1, 2, 3, 4)

e Litter and Debris Removal - (Elements - 1, 2, 3, 4)
e Grass Cutting - (Elements - 2, 3, 4)

e Shrub Management - (Elements — 2, 3, 4)

Occasional Maintenance

Occasional maintenance comprises tasks that are likely to be required periodically, but on a much
less frequent and predictable basis than the regular tasks, typically annually.

e Sediment management - (Elements - 1, 2, 3, 4, 5)
e Catchpit/ Silt trap cleaning - (Elements - 5)

e Gully cleaning - (Elements — 2, 3)

e Pipe jetting if required - (Elements - 5)

e Vegetation Replacement - (Elements — 2, 3, 4)

e Vacuum Sweeping and Brushing - (Elements - 1)

Remedial Maintenance

Remedial maintenance describes the intermittent tasks that may be required to rectify faults
associated with the system, although the likelihood of faults can be minimised by good design,
construction, and regular maintenance activities. Where remedial work is found to be necessary, it is
likely to be due to site-specific characteristics or unforeseen events, and so timings are difficult to
predict.

e Structure Rehabilitation / Repair - (Elements - 1, 2, 3, 4, 5)

Site Specific Maintenance Plan (SUDs features)
1. Permeable Pavement

e Annual visual inspections to be undertaken of the pervious system with litter and debris
removed.

e Brush/Vacuum joints, replacing any lost jointing material every year. Sediment management
to be undertaken at the same time. Upstream chamber of discharge pipe to be inspected and
cleaned yearly.

¢ Remedial maintenance will be undertaken intermittently following the outcome of monthly
inspections if required. This may consist of the following items —

- Weed control

- Replacement of damaged blocks

- Repair any rutting

- Cleaning for aesthetics of the paving blocks

- De-icing during winter months

- Inspection of ponding during or following heavy rainfall
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2. Shallow Depression Swale / Rain Garden / Bioretention

e Monthly visual inspections to be undertaken of the swale with litter and debris removed.
Grass cutting and shrub management to be undertaken at the same time but will be less
frequent during winter months.

e Planting to be replaced yearly if required with sediment removed. Condition of outfalls and
connecting pipes discharging surface water into system to be reviewed and cleaned yearly.

e Remedial maintenance will be undertaken intermittently following the outcome of monthly
inspections if required. This may consist of the following items —

- Weed control

- Replacement of damaged planting

- Structure Rehabilitation / Repair

- Inspection of ponding during or following heavy rainfall
- Infiltration Surface Reconditioning

3. Highway Swale / Ditch

e Quarterly visual inspections to be undertaken with litter and debris removed. Shrub
management to be undertaken at the same time but will be less frequent during winter
months.

e Planting to be replaced yearly as required with sediment removed. Condition of outlets
discharging surface water into system to be reviewed and cleaned yearly.

¢ Remedial maintenance will be undertaken intermittently following the outcome of quarterly
inspections if required. This may consist of the following items —

- Weed control

- Replacement of damaged planting
- Structure Rehabilitation / Repair

- Infiltration Surface Reconditioning

4. Attenuation Basin

e Quarterly visual inspections to be undertaken along with litter and debris removed. planting
inspection to be undertaken at the same time but will be less frequent during winter months.
¢ Remedial maintenance will be undertaken intermittently following the outcome of quarterly
inspections if required. This may consist of the following items —
- Weed control
- Replacement of damaged planting
- Structure Rehabilitation / Repair
- Surface Reconditioning

5. Piped Network

e Gully / catchpit / channel drain cleaning and pipe jetting to be undertaken typically every year.
If a blockage is present and flooding occurs, cleaning and clearing the blockage should be
undertaken immediately. If item is defective, this should also be repaired or replaced.
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