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1.0 Introduction

Curtins has been appointed by Wates Construction North West to prepare a Flood Consequence
Assessment (FCA) in support of a planning application for the provision of a new Development at Ystrad
Road, Denbigh.

The report is based on currently available information.

The FCA provides information on the nature of flood risk at the site and has been prepared in
accordance with Technical Advice Note (TAN) 15 f'HYHORSPHQW DQG )ORRG 5LVNY IUR|
Wales (PPW). TAN 15 provides guidance on the requirements for a FCA and the nature of development

or land use appropriate for flood risk areas (vulnerability classification).

The proposals for the surface water management strategy are based on the requirements of

Denbighshire County Council in their role as the SuDS Approving Body (SAB).

Proposals contained or forming part of this report represent the design intent and may be subject to
alteration or adjustment in completing the detailed design of this project. Where such adjustments are
undertaken as part of the detailed design and are deemed a material deviation from the content
contained in this document, prior approval shall be obtained from the relevant authority in advance of

commencing such works.

Where the proposed works to which this report refers are undertaken more than twelve months following
the issue of this report, Curtins shall reserve the right to re-validate the findings and conclusions by

undertaking appropriate further investigations at no cost to Curtins.

1.1  Scope of the Flood Consequence Assessment

This assessment has been undertaken in accordance with the requirements of TAN 15 (2004) and the

guidance documents Flood Consequence Assessment: Climate Change Allowances (2021)

The planning application site is approximately 2.6 (ha) in size and is shown as being predominantly
within Flood Zone 1 with some areas of Zone 2 and 3 by the online Flood Map for Planning (FMP)
provided by Natural Resource Waters (NRW). The source of this flooding is from the culverted
ZDWHUFRXUVH ZLWKLQ WKH VLWH DQG GH!D@H® BRXIBKHWYD EN 1BWHU

Surface Water and Small Watercourses *Flood Zone 2

Areas with 0.1% to 1% (1 in 1000 to 1 in 100) chance of flooding from surface water and/or small

watercourses in a given year, including the effects of climate change.

Surface Water and Small Watercourses *Flood Zone 3

Areas with more than 1% (1 in 100) chance of flooding from surface water and/or small watercourses

in a given year, including the effects of climate change.
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The Development Advice Map (DAM) shows that the areas of Flood Zone 2 and Flood Zone 3 identified
above within the site boundary is designated as Flood Zone B. The data suggests this designation is
due to historical flooding. TAN 15 outlines that there is a need to assess the site levels against the 0.1%
(1 in 1000 year) flood level.

The FCA will:

X Investigate all potential risks of flooding to the site;

X Summarise the requirements of the FCA for the overall development;

X Consider the impact the development may have elsewhere with regards to flooding;

X Consider proposals to mitigate any potential risk of flooding determined to be present;

X &RQVLGHUHG WKH UHTXLUHPHQWY RI WKH :HOVK *RYHU@RPHQW "
Drainage Systems and the SuDS Approving Body (SAB) guidance;

X Considered the impacts of climate change;

X Considered the receiving public sewer capacity issues;

x Provide guidance on the proposed foul water strategy;

X Prepare a Drainage Strategy for the surface water systems on the site, making recommendations
for outfall, discharge rates, attenuation and forms of SuDS; and,

X Make recommendations as to how surface water drainage features are to be operated and

maintained.
The FCA has been based on the following information:

X The online Development Advice Maps;

X '"HQELJKVKLUH &RXQW\ &RXQFLOfV B3UHOLPLQDU\ )ORRG 5LVN $V

x 'HQELJKVKLUH &RXQW\ &RXQFLOTV 6WUDWHILF )ORRG &RQVHT
January 2018;

X Welsh Water public sewer records;

x 'HQELJKVKLUH &RXQW\ &RXQFLOYV /RFDO 'HYHORSPHQW 30DQ |

In January 2019, the Welsh Assembly Government (WAG) implemented Schedule 3 of the Flood and
Water Management Act (2010) and establishes County Councils as the SuDS Approving Bodies (SABs)
which requires SuDS measures to be implemented for the management of surface water. All new
developments greater than 1 dwelling or where construction is greater than 100m? will require SuDS

and will need to demonstrate compliance with the statutory SuDS standards.

Rev P04 | Copyright © 2022 Curtins Consulting Ltd Page 2



YPBCUROO-XXRRG00001
Ysgol PlaBrondyffryn
Flood Consequence Assessment

2.0 Development and Flood Risk

This FCA has been prepared in accordance with the relevant national, regional and local planning policy

and statutory authority guidance as follows.

2.1 Planning Policy Wales and TAN 15 Guidance

Planning Policy Wales (PPW) Edition 11, February 2021 details the current national planning policy for
IORRG ULVN LQ :DOHV 7KH :HOVK réguieHddtiQriPthirQuigh the fralarihbl §y/8tdny H V
and moves towards a more positive avoidance of development in areas defined as being at risk of
flooding. Section 6.6 of the PPW focuses on flood risk and water management, with a specific emphasis

on the climate emergency and the impacts of more intense rainfall.

3 «Development should reduce, and must not increase, flood risk arising from river and/or coastal
IORRGLQJ RQ DQG RIl WKH GHYHORSPHQW VLWH LWVHOI ~

Technical Advice Note 15 (TAN 15) provides technical guidance which supplements the policy set out
in PPW in relation to development and flooding. TAN 15 provides guidance on the requirements for a
FCA and the nature of development or land use appropriate for flood risk areas (vulnerability

classification).

&OLPDWH FKDQJH VSHFLILF JXLGDQFH p)ORRG &RQVHTXHQFH $VVH\

released in September 2021 updates previous climate change allowances in support of TAN 15.

2.2  Local Policy

30DQQLQJ SROLF\ IRU '"HQELJK LV FRQWDLQHG LQ WKH '"HQELJKVKLUH
adopted in June 2013. The local planning policy makes specific reference to flood risk within objective

14. The local plan advises the requirements for the Planning Policy Wales and TAN 15 are followed.

2.3  Proposed Development

Erection of a new Ysgol Plas Brondyffryn Special Educational Needs (SEN) School for ages 3-19,
including formation of Multi Use Games Areas (2no.), external plant / services area, new 118 space car
parking area (including 14 electric charging bays), minibus parking (4no.), cycle parking (60no.),
designated drop off area, new vehicular access off Ystrad Road, extension / improvements to existing

active travel route, community café, landscaping works and all other associated works.

2.4  Site Specific Flood Risk Classification

The online DAM has a section of the site within Flood Zone B meaning further consideration is required
against the 0.1% event flood level. In this circumstance the flood risk is from surface water and small
watercourses. It is evident that the source of the flood risk is from the existing culverted watercourse.

The risk appears to be due to the potential for a blockage at the entrance to the culvert which would

Rev P04 | Copyright © 2022 Curtins Consulting Ltd Page 3
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result in overland flow through the site towards an open watercourse to the north where the culvert

ultimately discharges.

This overland flow results in the site being designated as Flood Zone 2 and Flood Zone 3 (Surface

Water and Small Watercourses).

2.5 Flood Risk Vuln erability

TAN 15 follows a risk based approach in determining the suitability of land for development in areas at
risk of flooding, with the intention of steering all new development to the lowest flood risk areas.

Particular flooding consequences may not be acceptable for particular types of development.

According to the online Development Advice Map, the site is located within Flood Zone A and B. Zone
B is localised to the west of the site and does not impact on the building. The risk is due to a preventable

overland flow. The scheme is considered as highly vulnerable.

The site is located within FZB and FZA, and as such the Justification Test is not required.

Rev P04 | Copyright © 2022 Curtins Consulting Ltd Page 4
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3.0 Existing Site Details

3.1  Site Description

The site is located to the east of Denbigh Town Centre at LL16 3HE, National Grid Reference SJ 06114
66072. The site is approximately 2.6ha and is currently used as playing fields for the local leisure centre
and adjacent schools. Ystrad Road is to the south of the site, and the existing leisure centre to the

north. The site is greenfield and undeveloped. Figure 3.1 shows the site in the local context.

Figure 3.1 +Site Location Plan
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3.2  Topography

A topographical survey was completed in January 2022 by Survey Operations. The survey is included
within Appendix B. The site falls generally from the southeast to the north west on a fairly constant
gradient. The high point is 53.300 and the low point 50.000. There is a small retaining wall adjacent to

Ystrad Road and a mound to the west of the existing MUGA. The mound is outside of the site boundary.

3.3  Hydrological Setting

There is a watercourse to the south and north of the site, they are connected via a culverted watercourse
flowing towards the north. The watercourse was culverted as part of works by Denbighshire County
Council to reduce flood risk to properties within Denbigh. The watercourse captures run-off from the
surrounding land, there does not appear to be any development directly associated with discharge to
this feature.

The watercourse goes below ground to the southeast of the site via a large headwall with trash and
debris screens. The diameter of the culvert is not currently known, and further survey is required to
confirm. The culvert entrance appears to be the source of the overland flow shown as flood risk on
NRW data.

3.4  Existing Geology

BGS mapping indicates the site is underlain by Glacial Till superficial deposits and Alluvium deposits
to the very west of the site, the superficial deposits are underlain by bedrock of the Kinnerton Sandstone

Formation.

Topsoil/Made Ground was encountered in all exploratory holes from ground level to depths between
0.15m and 0.25m bgl. Topsoil typically comprised brown slightly sandy slightly gravelly clay with
frequent rootlets. Till was encountered underlying the Topsoil/Made Ground in all exploratory hole
locations. The glacial till deposits encountered predominantly comprised firm (occasionally soft) to stiff

brown slightly gravelly to very gravelly, slightly silty to silty clay.

During return monitoring visits, groundwater levels were recorded between 0.44m and 8.82m bgl (51.37
and 43.36m AOD) within the Glacial Till Deposits.

Infiltration tests were attempted within Trial Pits, however the high groundwater level means these have
not yet been successful. Falling Head tests were undertaken within three window sample locations, the

results of which are given in table 3.1 below. Figure 3.2 shows the locations of the investigations.

Exploratory Length of Test - -~
Hole Location (minutes) Permeability Coefficient (k)
wWso01 60 1.17 x 10 ® m/s
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Falling Head Test Results

WS04

60

1.83x 10 % m/s

WS13

60

9.34x10 " m/s

Table 3.1 *Falling Head Test Results

Figure 3.2 +Exploratory Hole Location Plan

The locations were chosen based on the indicative drainage strategy.

3.5 Hydrogeological Setting

NRW has classified the solid geology as a Principal Aquifer (The Kinnerton Sandstone Formation) and

the superficial geology as a Secondary Undifferentiated Aquifer. The Alluvium Deposits are associated

with a Secondary A Aquifer. This is defined as permeable layers capable of supporting water supplies

at a local rather than strategic scale, and in some cases forming an important source of base flow to

rivers.

3.6  Existing Drainage

3.6.1 Public Drainage

Public sewer records have been obtained for the development site from Welsh Water.

Rev P04 | Copyright © 2022 Curtins Consulting Ltd
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There is an existing 200mm VC foul sewer within Ystrad Road to the east, there is also a 225mm
VC foul sewer in Clwyd Avenue which is north of the site. The closest surface water sewer is
to the north in the highway beyond the leisure centre. This is noted as having a 450mm
diameter.

3.6.2 Private Drainage

As the site is greenfield there is unlikely to be anything present which provides existing
connections to any sewers. A GPR survey was completed which did not identify any below
JURXQG GUDLQV 7KH FXOYHUWHG ZDWHUFRXUVH ZLWKLQ WI
:DWHUFRXUVH" DQG WKHUHIRUH IDOOV XQGHU WKH RZQHUVKLS
in their role as LLFA.

3.7 Culverted Watercourse

The ordinary watercourse was culverted to manage flood risk within Denbigh. Further information has
been requested to understand the route of the culvert and the design capacities. Surveys of the culvert
confirm it is a 900mm diameter concrete pipe at approximately 1.5m depth along its length. It is likely
to experience surcharge up to 1m and therefore the appropriate outfall settings should be used in the
hydraulic calculations.
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4.0 Assessment of Flood Risk

4.1 Sources of Flood Risk

This study assesses the risk from different types of flooding to the development and the risk of flooding
from the development, taking climate change into consideration, as well as how flood risk should be
managed. The approach to the assessment of flood risk at the development site has been informed by
the requirements of PPW/TAN 15 in conjunction with the client and NRW/SAB requirements.

4.2  Fluvial Flooding

The online Development Advice Map indicates the site is located mostly within Flood Zone A, defined
as having little or no risk of flooding from rivers or the sea and an isolated area of Flood Zone B, defined
Used as part of a precautionary approach to indicate where site levels should be checked against the
extreme (0.1%) flood level. Flood Zone B may indicate evidence of a previous flood, however
discussions with the LLFA have confirmed that this has not been the case since the culvert was
installed.

An extract from the DAM is given in figure 4.1.

Figure 4.1 +Exploratory Hole Location Plan

The cause of the Flood Zone B definition is not from a fluvial source, the closest fluvial risk is to the

north and significantly lower than the site. The risk from Fluvial sources is considered very low.
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4.3  Pluvial Flooding (to the site)

The NRW Flood Map for Planning shows that the site is located within Flood Zone 2 and Flood Zone 3
when considering surface water and small watercourses as the source. The evidence shows that the
risk is in the event of a culvert blockage at the existing headwall to the south. Where the culvert is
operating normally there is sufficient capacity to manage the flows from the watercourse. Using the
available mapping data the 1 in 1,000 year water level has been plotted against the topographical
survey. The findings are presented within the extract shown in figure 4.2. It is noted that the NRW

mapping uses LIDAR data to determine land levels rather than detailed survey.

Figure 4.2 +1 in 1,000 year Surface Water and Small Watercourse Flood Risk Levels

Using LIiDAR data, the invert at the beginning of the culvert is approximately 50.400mAOD, the land
quickly raises to circa 51.900mAOD before dropping into the site. Any overland flow would require
waters to backup at the culvert to a depth of 1.5m before breaching the site boundary. The risk of

overland flow is only in the event of a culvert failure.

As the site technically has a designation of Flood Zone B, the extent of the 1 in 1,000 year flood level

should be considered against the proposed building FFL and site levels in accordance with TAN15.

The risk of pluvial flooding to the site is considered high.
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4.4  Pluvial Flooding (from the site)

Developers are responsible for ensuring that new development does not increase flood risk elsewhere.
The proposed surface water drainage network shall be designed to not flood in the critical 1 in 30 (3.3%)
Annual Probability storm event. Flood water generated up to the critical 1 in 100 (1%) Annual Probability
plus climate change event shall be constrained within areas on site to not cause damage to buildings,
essential services or adjoining developments.

The risk of flood risk increasing off-site because of the development is considered very low.

4.5  Groundwater Flooding

Groundwater was found during the initial site investigations. During return monitoring Vvisits,
groundwater levels were recorded between 0.44m and 8.82m bgl (51.37 and 43.36m AOD) within the

Glacial Till Deposits. The SFRA identifies the site may be at increased risk of groundwater flooding.

Figure 4.3 +Denbighshire SFCA Groundwater Flood Risk

Five rounds of groundwater monitoring have been undertaken to date, between 10th March and 28t
April 2022.
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Groundwater flooding tends to be more persistent than other sources of flooding, typically lasting for
weeks or months rather than hours or days. Groundwater flooding does not generally pose a significant
risk to life due to the slow rate at which the water level rises; however, it can cause significant risk to

property. Floor levels proposed should be sufficiently above the maximum recorded groundwater level.

The risk of groundwater flooding is considered medium.

4.6 Public Sewers and Water Mains

There are foul sewers near the site, however they are situated lower than the current site levels. The

assets are maintained by Welsh Water and are not noted as carrying surface water.

Additional flows to be discharged to the public sewer network have been subjected to an impact

assessment by Welsh Water.
The PFRA and SFCA does not contain any information in relation to flood risk from water mains.

The risk of flooding from public sewers and water mains can be considered low.

4.7  Highway Drainage Flooding

There are road gullies located within the highways which bound the site. The highways fall away from
the site towards the north. Providing Denbighshire County Council maintain their drainage assets in the

vicinity of the site, the risk of flooding to the proposed development site from highway drainage is low.

4.8 Canals, Ponds and Artificial Watercourses

There are none of these features which would affect the site.

4.9 Summary of Flood Risk

X Fluvial Flooding +Very Low Risk

X Pluvial Flooding (to the site) +High Risk

X Pluvial Flooding (from the site) +Very Low Risk
X Groundwater Flooding +Medium Risk

X Public Sewers and Water Mains *Low Risk

x Highway Drainage Flooding tLow Risk

x Canals, Ponds and Artificial Watercourses =N/A

Mitigation proposals for Pluvial Flooding (to the site) and Groundwater Flooding are set out in section
5.0.
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5.0 Mitigation

As identified in section 4, there are two flood iVN VRXUFHV ZKLFK DUH DERYH 20ORZ U

following mitigation measures are required within the design.

5.1  Pluvial Flooding (from the site)  Mitigation

The maximum flood risk levels are shown below in figure 5.1, these are taken from the NRW Lle
Database overlaid onto the detailed topographical survey. The lighter pink represents Flood Zone 2,
and the darker shade is Flood Zone 3 (Surface Water and Small Watercourses). As above, the risk

comes from a culvert blockage and would require a depth of 1.5m at the headwall.

The proposed building should be set above these levels to prevent overland flow reaching the threshold

level. The proposed FFL is 51.600m which is safely above even the highest risk at the south.

Figure 5.1 1 in 1,000 year Surface Water and Small Watercourse Flood Risk Levels

Land currently within Flood Zone 3 will be carefully considered as this could move the overland flow to
the west which could increase the risk off site. Levels within this area should be maintained as they are
or lowered to assist with channelling. The proposal for the scheme has included an area of wetland
planting with lowered levels to assist in manging the low-risk event of overland flow. The lower levels

are directed towards a drainage basin on site with a proposed discharge to the watercourse.
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As the cause of the flood risk is a blocked or failed culvert entrance, the operation and maintenance
manual for the proposed school will include a requirement to inspect the asset regularly. Regular
inspections would identify any issues and prevent any flood risk impacting the site. Condition reports
could be issued to the local authority for them to action. There will be no requirement on the school to
maintain the asset.

Through these mitigation measures the risk of flooding to the site from pluvial sources is low.

5.2  Groundwater Flooding

The highest recorded groundwater level was 51.37mAQOD within hole WS08 which is located towards
the southeast of the site (see Appendix B). The building FFL is set at 51.600mAOD which is above the
groundwater level. External ground levels across the site are to fall away from the proposed buildings
and ensure that the creation of low points is avoided (other than those used intentionally for drainage
features) in order that in the unlikely event of groundwater flooding, the flood water is safely routed

away from the buildings on site. There are no below ground basements proposed within the scheme.

Providing the above mitigation measures are implemented, the flood risk to the development from

groundwater is low.
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6.0 Drainage Strategy

The following sets out the drainage strategy for the proposal against the requirements of the Local
Authority as LLFA, the SuDS Approving Body (SAB) and TAN15.

6.1 Foul Drainage

The foul drainage from the proposed site will increase rates to the local sewer network as there is
currently no connection. Dwr Cymru have been consulted and have confirmed that there is sufficient
capacity in the network, and within the Wastewater Treatment Works (WwTW) to accept the proposed

effluent flow at an unrestricted rate. Consultations are contained within Appendix C.

The enquiry confirms that the sewer discharges to Denbigh Eglwyswen WwTW which is located to the
west of the site at SJ 07047 66482. The river discharge from Eglwyswen WwTW is to a small brook
which goes to River Clwyd, this is not a Special Area of Conservation (SAC) in terms of phosphorus
protection requirements. The WwWTW appears to have been upgraded in 2019 / 2020 to manage

changing phosphorus consents.

6.2  Surface Water Drainage

Any new development site drainage should be designed in accordance with current best practice to
provide adequate capacity not to flood for the critical 1 in 30 (3.3%) Annual Probability storm event and
flood water generated for the critical 1 in 100 (1%) Annual Probability plus climate change storm event
shall be constrained within the site boundary and not cause damage to buildings, essential services or

adjoining developments.

Surface water simulations are included within Appendix E and use FEH-13 data.

6.2.1 Standard S1 z*Surface Water Run -Off Destination

The most appropriate method of surface water discharge has been determined based on the
hierarchy of surface water disposal set out in the Statutory Standards for Sustainable Drainage
Systems Standards for Wales, 2019.

Surface water re-use is unlikely to be suitable for this development, however as the M&E design
GHYHORSV LWTV SRVVLEOH WKDW evtedPitamUddl Pead adHusedRIXO G EH
PDLQWHQDQFH DURXQG WKH SXEOLF DUHDV 7KLV LV WR EH FF

hydraulic modelling.

Falling Head tests were undertaken within three window sample locations, the results of which
are given in table 3.1. The permeability coefficient is less than 10-¢ m/s a full infiltration system
is not preferred, however as some permeability is possible infiltration will not be restricted where

possible. Permeable paving and other SuDS features will maximise infiltration potential and use
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the main discharge point when this is exceeded. Groundwater needs to be considered when

designing these systems.

Discharge to a watercourse is the main proposal for the scheme. The watercourse is culverted
as identified above in section 3.7. This ultimately discharges to an ordinary watercourse to the
north before finally discharging into the River Clwyd. Although there is no current positive
connection the site levels fall towards the culvert and any greenfield run-off will become
overland flow before entering highway drains in the area. Highway drains are generally directed
to the local watercourses which then discharge into the River Clwyd. Therefore as long as a
greenfield QBAR is targeted there will be no overall increase in flow to the local watercourses

or the receiving river.

Priority 3 is achieved.

6.2.2 Standard S2 zSurface Water Runoff Hydraulic Control

The scheme incorporates permeable surfaces where possible and a series of raingardens, filter
drains, tree pits, swales and a detention basin. In accordance with the statutory standards table
G2.1 these methods can be assumed to be compliant for zero runoff for the first 5Smm rainfall

for 80% of events during the summer and 50% in winter.

The approach to the drainage strategy is to discharge at the QBAR equivalent rate for all storm
events up to and including 1 in 100 year + 40% climate change. Based on the estimated
greenfield runoff volume of 31m3 during the 6 hour 1 in 100 year storm it is not practical to limit
discharge using volume control. The site will discharge at a maximum rate equivalent to QBAR
for the 2.6ha in accordance with paragraph G2.30 in the statutory standards. The QBAR rate

is 13.6 I/s as shown on the calculation within Appendix C.

Hydraulic calculations (included in Appendix E) have been completed for the site to assess
overland flow and show routing for any exceedance during the peak storm event. The
exceedance plan within Appendix D shows how overland flows will be routed and the areas

required for temporary storage until the surcharge subsides.

In the event of a blockage / critical failure this will most likely be at the discharge chamber due
to the requirement for a hydrobrake. In this event the water level within the basin will be the first
sign of an issue with the network. Once the basin is exceeded the run-off will become overland
flow and follow the existing routing identified on the flood risk maps for planning. The
exceedance would likely enter the highway at Clwyd Avenue to the west. Any issues would be
easily identifiable within the basin and remedial actions can be quickly implemented. The flow
control will be fitted with a bypass option. The same consequence would occur in the event of

a tank failure.
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6.2.3 Standard S3 *Water Quality

There is a requirement to protect the receiving watercourse from contaminants or pollutants
which may be produced as a result of the operational site. The Ciria SuDS manual classifies
this site as low risk (chapter 4) as the parking is infrequent change within the school
environment. The simple index approach (SIA) can be used to assess the risk and any
mitigation requirements.

Referring to Table 26.2 within the SuDS manual (extracted to table 6.1 below) the site has a
SROOXWLRQ KD]DUG OHYHO RI 3ORZ’

Pollution Total
Land Use Hazard Suspended Metals | Hydrocarbons
Level Solids (TSS)

Other roofs (typically

commercial/ industrial roofs) Low 03 02 0.05
Non-residential car parking with
infrequent change (eg schools, Low 05 0.4 0.4

offices) ie < 300 traffic
movements/day

Table 6.1 +Pollution Hazard Indices (Extract from Ciria SuDS Manual Table 26.2)

All roof drainage is collected by an internal siphonic system and discharged via the underground
network to the detention basin. The detention basin is sufficient to mitigate the above indices
for this purpose.

The external carparking is drained via permeable paving, tree pits, raingardens / bioretention
areas prior to been discharged to the below ground network. The flows from the carparking and
other external areas are also subject to a series of sumps to remove silts. Before discharge to
the watercourse the run-off passes through the detention basin. This treatment train provides

sufficient mitigation to the above indices for this purpose.

There are no proposed site uses which pose a risk to groundwaters.

6.2.4 Standard S4 +Amenity

The site incorporates a planting scheme which is coordinated with the drainage strategy. The
design approach means that drainage forms part of the landscaping. Gullies and linear drainage
channels are only used in essential areas meaning the majority of run-off is managed through
the various landscaping features. The following amenity areas are part of the drainage strategy,

these features can be used by the school as educational resources;

X Porous paving to carparking bays in contrasting finishes to the running aisles
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X Raingarden planting to capture run off from carparking areas

X Swale areas which are accessible in controlled circumstances by students
X Permeable MUGA surfacing

X Basin can be used by students for various purposes in controlled sessions.

Although an attenuation tank is required, the system forms part of the MUGA construction
allowing maximum surface area of amenity purposes. The drainage system required does not

interrupt the landscaping proposal and all areas are accessible.

6.2.5 Standard S5 z*Biodiversity

The scheme incorporates various planted drainage features, infiltration from these features is
not prevented. Drainage systems that are on the surface and visible with vegetated
components, comprising part of the local green infrastructure and ecosystem structure, are
usually the greatest way to obtain biodiversity advantages. The landscaping proposal for the
site incorporates the drainage within.

6.2.6 Standard S6 z*Design of Drainage for Construction, Operation and Maintenance

& Structural Integ rity

The operational & maintenance (O&M) manual for the building operation will include the
maintenance requirements for the drainage as set out in section 7 of this document. The
planned maintenance is in accordance with the requirements of the Ciria SuDS manual, any
proprietary products such as attenuation tanks shall be maintained in accordance with the
P D Q X | D F vepetifidatidinv

The design of the attenuation tank is by a specialist manufacturer.

The design of the SuDS features as identified will be in line with the recommendations of the

Ciria SuDS manual.

The design of pipes and manholes will be in accordance with the relevant British standards and
building regulations to ensure maintenance can be performed safely. Efforts have been made
to design a system that can be maintained without the requirement to enter chambers or

confined spaces.

6.3 Discharge Rate

The drainage design permits a peak discharge of 13.6l/s during all storms up to and including 1 in 100
year + 40% climate change (CC). An allowance of 10% for urban creep (A) is included within the
simulation. The 6 hour (winter) discharge volume is around 1,000m3 which is during the 1 in 100 year
+40% CC + 10% A.
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6.4  Attenuation Requirements

Complying with the discharge rate set out in section 6.3 triggers the requirement for volumes of water

above the allowable rate to be stored on site. The volume of this stored water depends on the rainfall

event. In summary table 6.2 provides the total attenuated volume of water per return period.

Attenuation Requirements

. : 1in 30 year + 1in 100 year +
Attenuation Feature 1lin 2 year 10% A 40%GCC + 10%A
Detention Basin 15m3 37m3 100m3
Attenuation Tank 470m?3 740m3 1,285m3

Table 6.2 +Attenuation Volumes per Return Period

Permeable paving to the carparking bays is not included within the hydraulic calculations due to the

gradient of the site, weir walls within the sub-base would be required which becomes a maintenance

risk for the school. Failure to maintain permeable paving could also result in increased flood risk if

required as part of the attenuation provision.
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7.0 Maintenance

This section is intended to give an overview of the operation and maintenance for the drainage features
included with the drainage strategy and in relation to typical details. Where proprietary products are
VSHFLILHG WKH PDQXIDFWXUHUTV LQY¥ ghauk mevfolRv@Ey irDp@déty WdHiHR P P H Q C

document unless specifically noted otherwise due to project constraints.

A management and maintenance plan for the lifetime of the development shall include the
arrangements for an external contract where required to secure the operation of the sustainable urban

drainage scheme throughout its lifetime.

The recommended operations and frequencies are typical only and should be more frequent initially to
ensure that there are no unforeseen issues with the operation and then adjusted to suit the site

requirements.

7.1 Off Site Maintenance

The existing culvert entrance should be inspected on a regular basis to ensure it is operational. The
inspection should include the removal of any debris / litter trapped within the debris screen tany access
to the headwall will be subject to safe methods of working been in place. It is recommended that prior
to any predicted storm, the headwall is inspected to ensure no obstruction to flow. As set out in section

5.0, the regular inspection of the headwall decreases flood risk.

Maintenance Activity Required Action Frequency

Inspect the headwall and remove
Monitoring any debris / litter trapped in the Monthly
screening device

Inspect for evidence of poor

operation via water level at Quarterly, 48 hours after
headwall. If required, take remedial | large storms
. action.
Regular maintenance
(Cr?)lsjac():ﬂ)smnny of Denbighshire Check and remove large Quarterly, 48 hours after
vegetation growth large storms

Check for excessive silt build-up or

scouring to banks Bi-annually

Table 7.1 *Existing Headwall Maintenance
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7.2 On Site Maintenance

The school site will be managed by a suitable estates team. The drainage is subject to routine
maintenance as with all assets. The following items are proposed within the strategy and will require

maintaining and managing throughout the life cycle.

X Pipes

X Manholes

X Linear Drains

X Permeable Paving

x Detention Basin

X Bioretention / Raingardens
X Swales

x Flow Control.

No drainage is to be offered for adoption by the local authority or Dwr Cymru. It is recommended that
the drainage system is inspected fully through surveys a minimum twice a year, with the system also
being inspected after any major storm event. During the winter months, drainage features such as

gullies and channels should be cleared of ice, snow, debris or litter.

Sediments and fills excavated from pre-treatment devices that received runoff from residential or
standard road and roof areas are generally not toxic or hazardous materials and can therefore be safely
disposed of either by land application or landfilling. However, consultation should take place with the

environmental regulator to confirm appropriate protocols.

7.2.1 Pipes

Pipes are proprietary products and the materials can vary across the site and as such where
XVHG WKH PDQXIDFWXUHYVY UHFRPPHQGDWLRQV VKRXOG EH IRO

the pipes will be fully compliant with the Curtins drainage specification.

Pipes are intended to be the main conveyance across the development and where oversized
they form the attenuation volume required by the limitation of the discharge rate. They are
intended to be dry except for during rainfall events. These have been designed to be self-
cleaning where possible for smaller diameter pipes, and for larger diameters the risk is reduced

due to the overall pipe size.
Access for maintenance is provided through access chambers and manholes.

Regular inspection and maintenance is important to identify areas which may have been
obstructed/clogged and may not be drainage correctly thus exposing the development to a

greater level of flood risk.
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Maintenance Activity

Required Action

Frequency

Monitoring (to be
undertaken more
regularly within the first
year of operation and
adjusted as required).

Initial Inspection should be
provided as post construction
CCTV survey

N/A

Regular maintenance /
Inspection

Inspect for evidence of poor
operation via water level in
chambers. If required, take
remedial action

Quarterly, 48 hours after

large storms

Check and remove large
vegetation growth

Monthly (or as required)

Remedial Action

Rod through poorly performing

runs as initial remediation As required
If continued poor performance jet
and CCTV survey poorly As required

performing runs

Seek advice as to remediation
techniques suitable for the type of
performance issue and location

As required if above

actions are not effective

Table 7.2 +Pipework Maintenance

7.2.2 Manholes

Access points have been located at the head of each run, at a change in direction and at a

change of pipe size in accordance with Building Regulations Part H.

The appropriate health and safety equipment must be used when accessing manholes.

Confined space certificates must be held by any personnel entering a manhole and the

appropriate permits should be obtained from the Maintenance Manager prior to any access.

7.2.3 Linear Drains

&KDQQHOV VKRXOG EH LQVSHFWHG DQG FOHDQHG LQ DFFRUGI

Channel units can be cleaned through the use of a high-pressure hose; this can be fed into the

channel system through access units strategically placed along the channel run. The throat

section of channel units should be kept clear at all times to ensure uninterrupted flow of surface

water into the drainage channel and any debris within the throat should be removed.

Locking bolts should be replaced and sufficiently tightened, taking care that the bolt heads do

not stand above the top surface of the cover or grate. If covers are allowed to move within their

frame, this may cause damage to the frame or seating.
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Maintenance Activity

Required Action

Frequency

Monitoring (to be
undertaken more
regularly within the first
year of operation and
adjusted as required).

Initial inspection including channel
outlet boxes

Half yearly and after
large storms

Regular maintenance /
Inspection

Litter and debris removal

Monthly (or as required)

Check and remove large
vegetation growth

Monthly (or as required)

Inspect silt accumulation rates and
establish appropriate brushing
frequencies. Silt can also be
caused by adjacent landscaping
areas which should be reprofiled to
provide a flat area or berm
adjacent to the drain

3-monthly, 48 hours after

large storms

Remedial Action

Inspect access/outlet boxes and
rod through poorly performing
channels and outlets as initial
remediation

As required

Table 7.3 *Linear Drains Maintenance

7.2.4 Permeable / Porous Paving

Paving used within the drainage network have been designed in accordance with Ciria and

BS7533 guidance.

The pavements are intended to be water quality and attenuation storage features. These

features are intended to be dry except during rainfall events. The pavements may also be

utilised as an infiltration area or soakaway for other areas of the development.

The surface has been designed to be porous or to contain gaps where rain can flow through

the upper construction layers into the voided stone which makes up the subbase.

Access for maintenance will only be via a rodding eye to the proposed underdrain. Maintenance

& replacement requirements to the subbase will mean removal of the surfacing.
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Maintenance Activity

Required Action

Frequency

Monitoring (to be
undertaken more
regularly within the first
year of operation and
adjusted as required).

Inspect feature surface to identify
evidence of erosion, compaction,
ponding, and contamination.
Record areas where water is
ponding for >48 hours

Quarterly, immediately
after large storms

Check features surface for even
gradients

Bi-annually

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

Monthly

Inspect silt accumulation rates and
establish appropriate removal
frequencies

Bi-annually

Inspect silt accumulation rates and
establish appropriate brushing
frequencies. Silt can also be
caused by adjacent landscaping
areas which should be reprofiled to
provide a flat area or berm
adjacent to the paving

Annually

Regular maintenance /
Inspection

Litter and debris removal

Monthly (or as required)

Check and remove large
vegetation growth

Monthly (or as required)

Brushing / vacuuming (if approved)

4-monthly; at the end of
winter, the middle of
summer and after the
autumn leaf fall.

Further assessment may
be required if site
specific observation

Re-level uneven surfaces and
reinstate design levels. This may

Remedial Action be required as part of sediment As required
removal
Replacement of filter Assess filter medium below
P surfacing for condition and silt 25 yearly

medium (25 years)

build-up. Replace as required

Table 7.4 +Permeable / Porous Paving Maintenance
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7.2.5 Detention Basin

Regular inspection and maintenance is important for the effective operation of detention basins

as designed.

Regular mowing in and around detention basins is required only along maintenance access
routes, amenity areas (e.g. footpaths), and across some embankments. The remaining areas
FDQ EH PDQDJHG DV 3PHDGRZ" XQOHVV DGGLWLRQDO PDQDJF

landscaping purposes.

Plant management, to achieve the required habitat/appearance, should be specified clearly in
a maintenance schedule by the landscape architect planned to coincide with other site wide

maintenance operations.

Sediment\material removal should be undertaken in consultation with the environmental
regulator to confirm appropriate protocols, especially where run-off is taken from potentially

contaminated areas such as car parks/service yards.

Maintenance Activity Required Action Frequency
Monitoring (to be Inspect inlets, outlets and
9 overflows for blockages, and clear | Monthly
undertaken more if required
regularly within the first
year of operation and . .
adjusted as required). Monitor water levels following As required

heavy rainfall

Regular maintenance /
Inspection

Litter and debris removal

Monthly (or as required)

Cut grass +meadow grass in and
around basin

Bi-annually (spring
before nesting season &
autumn)

Manage other vegetation and
remove nuisance plants

Monthly (or as required)

Inspect banksides, structures,

pipework etc for evidence of Monthly

physical damage

Remove sediment from inlets, Annuall

outlet and forebay y

Reseed areas of poor vegetation As required

growth q
Remedial Action

Repair erosion or other damage by As required

reseeding or re-turfing
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Relevel uneven surfaces and

reinstate design levels As required

Table 7.5 *Detention Maintenance

7.2.6 Raingardens / Bioretention Areas

Rainwater gardens will require regular maintenance to ensure continuing operation to design
performance standards. The surface can become blocked with rubbish, debris and vegetation
if incorrectly managed and maintained. The most intensive maintenance is required during the
establishment period. Herbicides and pesticides (such as Roundup) and fertilizers should not

be used on bioretention systems.

The maintenance of the planting and surface materials should be completed in accordance with

the landscaping maintenance strategy.

Maintenance Activity Required Action Frequency

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

Monitoring (to be
undertaken more
regularly within the first
year of operation and

Monitor surface following heavy

adjusted as required). rainfall As required
Litter and debris removal Monthly (or as required)
Inspect surfaces for silting and
ponding, and assess standing

Regular maintenance / water levels in underdrain (if Quarterly

Inspection appropriate) to determine if
maintenance is necessary

Manage other vegetation and

remove nuisance plants Monthly (or as required)

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

Remedial Action R . .
Repair minor accumulations of silt

by raking away surface mulch,
scarifying surface of medium and
replacing mulch

Annually

Assess filter medium below
surfacing for condition and silt 25 yearly
build-up. Replace as required

Replacement of filter
medium (25 years)

Table 7.6 *Raingardens / Bioretention Maintenance
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7.2.7 Swales

The maintenance of swales is relatively straightforward and typically there should only be a
small amount of extra work required for a swale over and above what is necessary for standard

public open space.

The major maintenance requirement for dry swales is mowing. Mowing should ideally retain
PP DFURVV WKH PDLQ S\ WUHDWPHQW’  VXUIDFH W

and retaining sediments and to reduce the risk of flattening during runoff events. However,

grass lengths of 75 +

longer vegetation lengths, where appropriate, are not considered to pose a significant risk to

functionality.

Maintenance Activity Required Action Frequency
Monitoring (to be Inspect inlets, outlets and
itoring ( overflows for blockages, and clear | Monthly
undertaken more if required
regularly within the first
year of operation and . .
adjusted as required). Monitor surface following heavy As required

rainfall

Regular maintenance /
Inspection

Litter and debris removal

Monthly (or as required)

Cut grass =to retain grass height
within specified design range

Monthly (during growing
season)

Manage other vegetation and
remove nuisance plants

Monthly (or as required)

Identify any ponding water on
surface and smooth out ground as
required

Bi-annually

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

Bi-annually

Remedial Actions

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

Annually

Relevel uneven surfaces and
reinstate design levels

As required

Replacement of filter
medium (25 years)

Assess filter medium below
surfacing for condition and silt
build-up. Replace as required

25 yearly

Table 7.7 +Swales Maintenance
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7.2.8 Flow Control

The flow control units are intended for flood control and flow restriction.

The flow controls are specified as Hydro-brake or similar approved and are proprietary

productV. WKHUHIRUH PDQXIDFWXUHUYY UHFRPPHQGDWLRQV VKRX

Access for maintenance has been provided by locating within manhole chambers.

Maintenance Activity Required Action Frequency
Monitoring (to be Inspect the device for any signs of
undertaken more wear and tear, ensure the bypass
regularly within the first ’ yp Half yearly

year of operation and
adjusted as required).

is operational and wire is secured
to MH opening.

Regular maintenance /
Inspection

Removal sediment from sump
within chamber

Bi-annually, 48 hours
after large storms

Inspect silt accumulation rates and
establish appropriate brushing
frequencies. Silt can also be
caused by adjacent landscaping
areas which should be reprofiled to
provide a flat area or berm
adjacent to the drain

Monthly

Remedial Action

If chamber remains surcharged 48
hours afters storm event, or
detention basin is close to
overtopping, the bypass cord
should be pulled to drain down the
system and investigations carried
out.

As required

Table 7.8 tFlow Control Maintenance

Rev P04 | Copyright © 2022 Curtins Consulting Ltd

Page 28



YPBCUROO-XXRRG00001

Ysgol PlaBrondyffryn
Flood Consequence Assessment

8.0 Residual Risk

It is difficult to completely guard against flooding since extreme events greater than the design standard
event are always possible, however it is practicable to minimise the risk by allowing a substantial

freeboard (safety margin) and by using appropriate construction and management techniques.

For rainfall events in excess of the design standard of the proposed surface water management system,

it is possible that the system capacity will be exceeded.

Site levels are designed to direct flows away from the building entrances where possible, and towards
areas such as car parking or formal landscaping where temporarily shallow flooding may occur to
mitigate the residual risk in the event of exceedance flows from the drainage system.

In addition, ongoing management and maintenance of the proposed surface water management
systems and existing local drainage assets must be undertaken in accordance with the management

schedules which will be defined at the detailed design stage.

Based on the above, the residual risk is considered to be acceptable for the lifetime of the development.
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9.0 Conclusions and Recommendations

Curtins has been appointed by Wates Construction North West to prepare a Flood Consequence
Assessment (FCA) in support of a planning application for the provision of a new Development at Ystrad
Road, Denbigh.

The FCA provides information on the nature of flood risk at the site and follows Government guidance
with regards to development and flood risk. The report is based on current available information and

preliminary discussions.

The assessment has been undertaken in accordance with the standing advice and requirements of
NRW as outlined in the Welsh Assemble Government PPW and accompanying TAN 15 guidance.

The surface water management strategy has been reviewed in relation to the Statutory Standards for
Sustainable Drainage Systems in Wales and the SABs guidance with respect to surface water methods,

SuDS provision and outfall options.

The report concludes that:

X The site is located mostly within Flood Zone A, defined as having a little or no risk of flooding
from rivers or the sea.

X There is a small localised area of Flood Zone B that may have flooded in the past, however
there is no evidence to suggest that this has occurred since the culverted watercourse was
installed to alleviate flooding.

x In accordance with TAN 15, school XVHY DUH FODWVMLUIK &G IX\igviditptnhénd H I
According to TAN 15, this land use is appropriate for Flood Zone A and B without the need to
apply the Justification Test where mitigation factors are implemented.

X The site is considered as being at a low risk of flooding from all sources following the mitigation
measures set out in section 5.0.

x Surface water discharge from the proposed development will be restricted to 13.6 I/s for all
events up to and including the 1 in 100 (1%) Annual Probability plus climate change event. This
represents the equivalent Qbar greenfield runoff rate for the site.

X Surface water attenuation will be provided for all events up to and including the 1 in 100 (1%)
Annual Probability plus climate change event with exceedance flows managed on site so not
to increase flood risk elsewhere.

x  Foul flows from the site will be discharged at an unrestricted rate to the combined public sewer.
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Appendix A Site Layouts

Rev P04 | Copyright © 2022 Curtins Consulting Ltd



1. Do not scale from this drawing.

2. All dimensions are in meters unless otherwise noted.

3. Information shown outside extent of works is for illustrative purposes only.

4. To be read in conjunction with all other Landscape Architect's drawings

Drawings YPB-ALA-XX-XX-DR-L-00000 Series,

Details YPB-ALA-XX-XX-DR-L-10000 Series,

NBS - YPB-ALA-XX-XX-SP-L-00002

MMP - YPB-ALA-XX-XX-RP-L-00001

5. To be read in conjunction with all other discipline's drawings and specifications.

6. Specification and details of build ups to paving, kerbs, edges and structures to be
advised by Project Civil Engineer.

7. All subbases to retaining features, walls to Project Engineers details.

8. Formations levels are to be inspected and approved by the Project Engineer.

9. Highway works by others, cross over and carpark please refer to Civils package.

10. Drainage design, manhole cover positions & final levels to be coordinated with
Drainage Engineers

11. Lighting design, to be coordinated with M&E details, columns are shown for
coordination only.

12. Landscape contractor is responsible for all area take offs. Any areas or quantities
shown are for information only. Plant numbers should account for slopes/gradients.

13. Plant substitutions require approval from Landscape Architect / Client due to
safeguarding and health and safety issues in relation to SEND client requirements.

14. Any work to existing trees to be carried out by a suitability qualified Tree Surgeon; All
work to be carried out in accordance with AMS. Tree Consultant to advise on all issues
regarding works in relation to trees.

15. The following elements are intended to be specialist design packages, subcontractor /
specialist to submit drawings for approval prior to procurement and manufacture: a. street
furniture b. canopies c. cycle stores. d. metalwork package fencing, e. gates etc. Access
control to be coordinated by M&E Consultant tbc by School. Sports furniture and finishes.
16. The following elements are intended to be specialist design packages, subcontractor /
specialist designer to submit drawings for approval prior to procurement and manufacture:
a. all street furniture b. external classroom canopies c. cycle store d. metalwork package
including all fencing, handrails, gates etc. Access control / Gate suiting to be coordinated
with WCL/ M&E Consultant tbc by School & DCC. sports furniture / finishes / linemarkings.
All specialists to submit drawings for approval prior to procurement and manufacture and
ensure these are designed in accordance with all relevant BS Standards and Guidance.
17. The contractor is to check all setting out information, levels and dimensions before
construction. Any discrepancies are to be brought to the attention of Ares Landscape
Architects 