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GRWP LLANDRILLO MENAI - CEFNDY ROAD RHYL LL18 2HG 

NEW ENGINEERING & STEM CENTRE OF EXCELLENCE 

FLOOD CONSEQUENCE ASSESSMENT 

 

1.0 INTRODUCTION 

1.1 Project 

1.1.1 The proposed development is the construction of a new 3,000m2 GIA two-storey building 

Engineering & STeM Centre and associated car parking and infrastructure at the Rhyl 

Campus. 

1.2 Existing Site 

1.2.1 The main College campus is approximately 2.1ha in plan area and is located in a semi-rural 

area on the south side of Rhyl and 1.35km from the coast. The main campus is accessed from 

the Cefndy Road via the A525 Rhuddlan Road. To the north of the campus is the established 

residential estate of Gwynfryn Avenue, and along the eastern boundary is Pwll Brickfields 

Pond. To the south of the campus is a number of small commercial units and the recently-

constructed Ysgol Plas Cefndy. The west of the site is dominated by the static caravans of 

Marine Holiday Park. The location of the campus is shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

Figure 1 – Site Location Plan (OS Map – Original Scale @ 1:500) 
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1.3 Existing Development  

1.3.1 The main campus site is broadly rectangular in plan. It comprises an amalgamation of 

connected two-storey buildings that form three sides of a quadrangle created from a rolling 

programme of development. There is extensive provision for car parking, which together 

with the buildings, form a near 100% impermeable area. 

1.3.2 A topographical survey has been carried out and is provided in Appendix A. The survey shows 

that the main campus abuts the Cefndy Road at ground levels between 4.07mAOD and 

4.26mAOD (to back of kerb). The main entrance road rises slightly from Cefndy Road to 

5.40mAOD. Existing ground levels within the footprint of the proposed development vary 

from 4.68mAOD to 5.41mAOD, and is currently has a traditional ridge-and-valley 

hardstanding drainage arrangement. The existing range of buildings have ground floor levels 

between 5.00mAOD and 5.03mAOD.  

1.4 Proposed Development 

1.4.1 The proposed development is to construct a new further education engineering centre 

with the primary purpose to provide a training facility for the renewable energy sector, 

particularly wind engineering. The new development will be sited on an existing 

impermeable car park area on the southern boundary of the campus. The proposals also 

include a new 80 space car park on an existing soft landscape area to the rear of the 

neighbouring Cefndy Healthcare site.   

2.0 BASELINE CONDITIONS 

2.1 Hydrological Setting 

2.1.1 The general area is dominated by its setting off the coast of the Irish Sea, and alongside the 

tidal River Clwyd. Locally a marshland drain The Rhyl Cut flows east-west through Rhyl and 

discharges to the River Clwyd to the western boundary of the Marine Holiday Park. The 4ha 

Brickfields Pond on the eastern side of the campus is a local nature reserve on a former clay 

pit. The Afon Flyddion, some 1.52km to the south of the development site, also outfalls to 

the River Clwyd 

2.1.2 There are also a number of small drains in agricultural land to the south of the main campus, 

between The Cut and the Afon Flyddion. These features ultimately outfall to the River Clwyd 

via the Afon Flyddion, and serve to drain the almost flat parcels of land to the south and west 

of the development site. 

2.2 Flood Risk 

2.2.1 The Development Advice Map (DAM) shows the development site to be wholly within Flood 

Zone C1. This zone is described at Figure 1 of TAN15 as an “areas of the floodplain which are 

developed and served by significant infrastructure, including flood defences”. An extract 

from the DAM is at Figure 2. 
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Figure 2 – Development Advice Map (Extract from NRW online Flood Risk Maps – 

December 2020) 

2.2.2 The Natural Resources Wales (NRW) online Flood Risk Assessment Wales Map presents an 

additional layer of flood risk information, and differentiates between flood risk from the sea 

and that from rivers.  

- Flood risk from the sea is low. NRW suggest that a low categorisation means an area has 

a chance of flooding between 0.1% (1 in 1,000) and 0.5% (1 in 200). The categorisation 

takes into account the effect of any flood defences that may be in this area, and so is the 

‘defended flood risk’.  

- Flood risk from rivers is low, characterised as an area that an annual chance of flooding 

of between 0.1% (1 in 1,000) and 1.0% (1 in 100). The categorisation takes into account 

the effect of any flood defences that may be in this area, and so is the ‘defended flood 

risk’. Only a small portion of the development site is ‘low’, with the majority of the 

campus being outwith any categorisation. 

2.2.3 The NRW online viewer shows the location of several flood defences to the north, south, and 

east of the development site, which manifest to benefit the site. Nevertheless, NRW advise 

that flood defences reduce but do not completely stop the chance of flooding as the 

defences can be overtopped or fail. 

 

Flood Zone C1 

Main Campus 

Site Boundary Flood Zone A 
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Flood Risk from the Sea at the 

Development Site 

 

Flood Risk from Rivers at the 

Development Site 

Table 3: Extracts from NRW’s Flood Risk Assessment Wales Map 
(https://maps.cyfoethnaturiolcymru.gov.uk/Html5Viewer/Index.html?configBase=https://maps.cyfoethnaturiolcymru.gov.uk/G

eocortex/Essentials/REST/sites/Flood_Risk/viewers/Flood_Risk/virtualdirectory/Resources/Config/Default&layerTheme=0) 

2.2.4 The Flood Risk Assessment Wales Map, at the time of inspection, is shaded to signify that 

the ‘Risk Level Under review’. NRW notes that the flood risk assessment in this area may 

change following their review of new data, although the timescale for when this review 

concludes is not expressed. 

2.2.5 There are no areas of flood risk from surface water and small watercourses within the 

development site. 

2.2.6 There are no recorded instances of historic flood events at the development site. 

2.2.7 The development site is within an area served by NRW’s Flood Warning and Flood Alert 

system. 

2.3 Flood Risk Studies 

2.3.1 A Product 5 request was made with the NRW. The received information comprised several 

volumes of hydraulic modelling data, which has been reviewed and the key findings from 

each volume is summarised below.  

2.3.2 Point of Ayr to Pensarn Tidal Flood Risk Analysis Final Main Report (JBA Consulting Dec 2017), 

prepared to provide an understanding of tidal flood risk along the North Wales frontage from 

Point of Ayr to Pensarn. This was achieved through a multi-variate statistical analysis of 

offshore wave, wind, and water level conditions, and the development of an integrated 

series of coastal models used to transform offshore conditions into return period flood 

maps. This report showed that the development site is: 
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• flood free in the defended coastal flood extents (Figure 6-2) et seq; 

• flood free in the defended coastal climate change scenarios (Figure 6-7 et seq); 

• predicted to flood in 2067 in the 0.5% defended climate change comparison that 

includes the River Clwyd (Figure 6-10); 

• flood free in the 0.5% undefended coastal flood event (Figure 6-13); 

• predicted to flood in the 0.5% undefended climate change comparison that 

includes the River Clwyd (Figure 6-14); 

• flood free during coastal defence breaches between the mouth of the River Clwyd 

to the Pont of Ayr in the 0.5% climate change comparison (Figure 6-23 et seq); 

2.3.3 Point of Ayr to Pensarn Tidal Flood Risk Analysis Final Model Development Report (JBA 

Consulting Dec 2017), prepared as a Draft Report for NRW and should be used alongside the 

2016s4979 Main Report, and provides results from a statistical multi-variate probability 

analysis. 

2.3.4 Glanffyddion Stream Flood Risk Study Final Summary Report (Mott MacDonald Oct 2017), 

prepared as a hydraulic model of the Afon Flyddion stream in order to quantify the fluvial 

risk within its catchment and to understand future improvement works at the outfall 

structure. The development site falls within the 2D TuFLOW modelled area. The modelled 

results show that the development site falls outside the 1.0% fluvial flood area of the Afon 

Flyddion. 

2.3.5 Rhyl Cut & Prestatyn Gutter Hydraulic Modelling Report (WHS Ltd Apr 2019), which forms a 

pluvial and fluvial model of the Rhyl Cut and Prestatyn Gutter. A section of the Rhyl Cut 

alongside the development site was subject to river channel survey to represent the current 

watercourse arrangement. Model design runs allowed for inter alia climate change and 

blockage scenarios. This report showed that the development site is: 

• flood free in the 1.0% flood event (Figure 8-1); 

• flood free in the 0.1% flood event (Figure 8-5). 

2.3.6 Denbighshire Flood Consequence Assessment – Level 1 Final Report 2017s5683 (JBA 

Consulting Jan 2018), which includes information on several indicative tidal breach 

scenarios, specifically at Rhyl, Prestatyn, Rhuddlan Clwyd, and Rhuddlan Marine Lake breach 

locations. The information gathered by this report forms Appendix A of the Strategic Flood 

Consequences Assessment (SFCA) Update presented on the Denbighshire County Council 

website, presented in this FCA as Appendix B. In summary, information on the SFCA 

Appendix A reveals that the development site is: 

• within DAM Flood Zone C1; 

• within Flood Zone 3; 

• outside an area of historic flooding; 

• not at risk from surface water flooding; 

• the beneficiary of flood defences, and is within NRW’s Flood Warning Area; 
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• in an area susceptible to ground water flooding of between 50% and 75% 

vulnerability; 

• at a low risk of flooding from rivers and sea; 

• within the T200cc outline of flood risk from a breach of the Rhuddlan Marine Lake, 

albeit at a relatively shallow depth and a low flow velocity, but at an indicated 

‘extreme’ hazard; 

• within the T200cc outline of flood risk from a breach in the Rhuddlan Clwyd, albeit 

at a relatively shallow depth and a low flow velocity, but at an indicated ‘extreme’ 

hazard; 

• outside the flood risk area of the Rhyl breach. 

2.3.7 It is believed that the results of the various modelling outputs presented above may be the 

reason why the NRW’s Flood Risk Assessment Map is currently under review, as noted at 2.2.4. 

3.0 PRE-APPLICATION ADVICE 

3.1 Preliminary Pre-Application Advice - NRW 

3.1.1 Preliminary pre-application advice for the proposed development site was received from 

NRW in their letter dated 4th November 2020.  

3.1.2 The preliminary advice, in summary, drew attention to the following: 

(1) The development site is within Flood Zone C1; 

(2) NRW is uncertain whether the proposed development is an existing highly vulnerable 

landuse or an intensification of the site; 

(3) An FCA will need to accompany a planning application for the development, and 

should demonstrate compliance with the requirements of Section 6, 7 and Appendix 

1 of TAN15; 

(4) All sources of flood to be considered, including by the tidal River Clwyd and by the 

Rhyl Cut, and a consideration of flood defence failure, over the lifetime of the 

development; 

(5) The FCA is to demonstrate the proposed building is flood free in the 0.5% tidal breach 

event, and the 1% fluvial flood event (including culvert blockage). 

3.2 Responses to Specific NRW points 

(1) Based on the current online DAM information, the development site is within Flood 

Zone C1. The same categorisation is acknowledged by the Denbighshire SFCA 

Appendix A. Nevertheless, contemporary hydraulic modelling work undertaken for 

NRW at Section2.3 suggest that the development site is flood free in the tidal and 

fluvial flood events in all but the climate change scenarios, implying that Zone C1 

may not best reflect current assessment. 

(2) TAN15 Figure 2 shows that a public building such as a college is classified as a ‘highly 

vulnerable development’, and so the existing landuse falls within this category. The 
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distinction between change of use and intensification of a site is considered to be a 

matter that best addressed by the local planning authority. 

(3) This flood consequences assessment fulfils the criterion. The items required under 

section 6, 7 and Appendix 1 of TAN15 are addressed at Section 3.3. 

(4) All sources of flooding have been considered in the production of this FCA. The 

development site is considered to be flood free in the majority of circumstances 

except for the conditions that provide: 

• the 0.5% defended climate change that includes the River Clwyd (Figure 6-

10); 

• the 0.5% undefended climate change that includes the River Clwyd (Figure 

6-14); 

• the T200cc outline of flood risk from a breach of the Rhuddlan Marine Lake; 

• the T200cc outline of flood risk from a breach in the Rhuddlan Clwyd. 

The lifetime of the development is considered to be 50 years, which gives an end of 

use date of 2070.  

(5) The 0.5% tidal breach model shows that the development site is predicted to be 

flood free in the coastal breach scenarios of the Point of Ayr to Pensarn Flood Risk 

Analysis (Figure 6.23 et seq) and the Rhyl coastal breach of the SFCA.  

The 0.5% plus climate change breach model of the Rhuddlan Marine Lake and 

Rhuddlan Clwyd (SFCA) shows that the site is at some flood risk, estimated to be 

‘moderate to low’ risk.  

The development site is predicted to be flood free in the 1% defended and 

undefended events as per the Point of Ayr to Pensarn Flood Risk Analysis (Figures 6.2 

and 6.12). 

The Rhyl Cut & Prestatyn Gutter Hydraulic Modelling Report takes account of 

blockages in its design runs based on a blockage design risk assessment, and based 

on 95% blockages. The areas close to the Rhyl Cut by the development site did not 

result in an increase in flood risk at the development site as a consequence of a 

blockage (WHS Drg No WHS1586-T01-0006 Rev 1). 

3.3 TAN15 

3.3.1 Section 6 - Justifying the location of development 

• The location of the proposed development is necessary at this location as it helps 

to promote a centre of learning within the Rhyl area; 

• Its location at Cefndy Road will contribute to the employment at the existing 

campus; 

• The site of the proposed development is on and is adjacent to previously developed 

land; 
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• The potential consequences of a flooding event have been considered and have 

been found to be acceptable. 

3.3.2 Section 7 – Assessing flooding consequences 

It is acknowledged that the proposed development is liable to flood under the circumstances 

listed at Section 3.2(4), above. The circumstances are essentially due to climate change and 

the failure of flood defences along the River Clwyd. 

The consequences of a flood event at the proposed development can be managed by 

judicious design, proactive maintenance and operation, and adherence to predetermined 

site management on receipt of a flood alert. The implementation of these measures should 

not affect the flood risk of existing development within the main campus boundary nor that 

on adjacent third party land.  

It is believed that the ground floor level of the proposed development should be at or above 

the ground floor levels of other buildings within the main campus, with a suggested rise of 

0.3m above existing building floor levels. Design and construction of the ground floor should 

take account of current practices of building in flood-prone areas. 

3.3.3 Appendix 1 – Assessing Flooding Consequences 

The content of this FCA summarises the sources of flooding that could affect the proposed 

development, and the flood events that may impact the site. The FCA has found that the site 

is currently protected against flood from a series of coastal, estuarine, and fluvial defences, 

but a breach of a defence(s) could result in some moderate flooding. This flood risk increases 

over time with the effect of climate change. 

As a precautionary approach to flood risk, it is considered prudent to incorporate flood 

resilient measures into the proposed development. Such measures in the construction of the 

proposed development should not adversely affect the existing flood risk of existing 

structures and infrastructure at and adjacent to the development site. 

4.0 SUMMARY OF FLOOD EFFECTS 

4.1 Development Considerations 

4.1.1 Technical Advice Note (TAN) 15: Development and Flood Risk guides development to 

locations that have little or no flood risk. The proposed development for the Centre of 

Excellence building is within an area of category C1 flood risk, although at a low risk of flood 

within that category. It is not feasible to construct the proposed development at a Flood 

Zone A or B location as that would be remote from the existing main campus. 

4.1.2 The proposed development is at moderate to low flood risk as a consequence of the failure 

of existing flood defences .This risk will increase commensurate with the effects of climate 

change. 
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4.1.3 It is considered prudent to incorporate flood mitigation measures in the design and 

construction of the proposed development. The finished ground floor level should be higher 

than the floor level of existing campus buildings and up to a level of 5.3mAOD. Locally-

implemented drainage strategy may require the ground floor level to be higher. 

4.1.4 The operation and maintenance of effective drainage and flood risk mitigation throughout 

the proposed development will be the responsibility of the main campus’ facilities 

management. 
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Topographical Survey 

  



Sheet reference: 1     Scale 1:250 (when plotted at 1:1 from paper space on A0 sheet with 1170 x 820mm viewport)     Centre: 301102.000E, 380357.000N     Skew: 0.000000 degrees
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Station Easting Northing Level Station description

STN01      301011.03      380322.69        4.34 Road nail

STN02      301023.86      380353.71        4.29 Road nail

STN03      301023.18      380306.76        4.85 Hilti nail

STN04      301058.92      380348.84        4.79 Hilti nail

STN05      301043.06      380387.61        4.31 Road nail

STN06      301065.80      380399.94        4.75 Road nail

STN07      301099.77      380389.10        5.11 Road nail

STN08      301096.53      380356.03        4.85 Hilti nail

STN09      301120.74      380353.10        5.24 Road nail

STN10      301162.37      380322.61        5.82 Road nail

STN11      301123.54      380292.09        4.89 Road nail

STN12      301130.02      380255.75        5.26 Road nail

STN13      301082.55      380240.32        4.96 Road nail

STN14      301086.58      380287.70        4.77 Road nail

STN15      301092.59      380312.38        4.70 Road nail

STN16      301076.72      380339.31        4.77 Hilti nail

STN17      301053.10      380258.85        4.61 Road nail

STN18      301033.63      380294.34        4.71 Hilti nail

All efforts have been made to identify all visible features above ground - it is possible that features may have been obscured at

the time of survey due to parked vehicles, debris or vegetation.

No allowance has been made for sub-surface entry into manholes, other chambers or voids below ground level.  Therefore, any

details relating to depths, pipe sizes, flow directions etc were taken from above ground and as such will be approximate only.

The routes of buried services shown on this drawing may be assumed and may require further work to validate their positions.

All critical measurements should be checked on site prior to design and no liability will be taken for this survey if passed on to

third parties.  If there is any conflict between the detail shown on this drawing and those shown on other drawings, Co-Surveys

Ltd should be informed as soon as possible and prior to any design or construction works taking place.

FENCE TYPE ABBREVIATIONS

ANNOTATION LEGEND

AV AIR VALVE

BH BOREHOLE

Bin LITTER BIN

BL BED LEVEL

Bol BOLLARD

BS BUS STOP

BT BRITISH TELECOM COVER

C/Rack CABLE RACK

CATV CABLE TELEVISION

Cab CABINET

CCTV CLOSED CIRCUIT TELEVISION

CL COVER LEVEL

Clawdd HEDGE/WALL MOUND

Col COLUMN

Cover COVER (OTHER)

Conc CONCRETE

Cul CULVERT

DC DRAIN CHANNEL

Dia DIAMETER

Dis DISUSED

Dilap DILAPIDATED

DK DROP KERB

DP DRAIN PIPE

DSW DRY STONE WALL

EK EDGING KERB

Elec ELECTRICITY COVER

EL EAVES LEVEL

EP ELECTRICITY POLE

ER EARTHING ROD

FFL FINISHED FLOOR LEVEL

FH FIRE HYDRANT

Fig FEEDS INTO GROUND

FL FLOODLIGHT

FP FENCE POST

FS FLAG STAFF

G GULLY

Grav GRAVEL

H/C HARDCORE

IC INSPECTION COVER

IL INVERT LEVEL

K KERB

LB LETTER BOX

LP LAMP POST

MH MANHOLE

Mkr MARKER

Mkrs MARKERS

MP MARKER POST

NB NOTICE BOARD

NP STREET NAME PLATE

P POST

Pav PAVED

PH POST HOLE

PLP PEDESTRIAN LAMP POST

RE RODDING EYE

RL RIDGE LEVEL

RS ROAD SIGN

R/W RETAINING WALL

RWP RAIN WATER PIPE

Sap SAPLING

SB STAGGERED BARRIERS

SL SOFFIT LEVEL

SP SIGN POST

Stay STAY WIRE

St STUMP

ST STOP TAP

STG STOP TAP GAS

STW STOP TAP WATER

Sub-Stn SUB STATION

SV STOP VALVE

SVG STOP VALVE GAS

SVW STOP VALVE WATER

T TREE

Tac TACTILE PAVING

TL TRAFFIC LIGHT / THRESHOLD LEVEL

TP TELEPHONE POLE

Trans TRANSFORMER

UTL UNABLE TO LIFT

VP VENT PIPE

W WATER

WL WATER LEVEL

WO WASH-OUT POINT

WM WATER METER

WP WASTE PIPE

BW BARBED WIRE

CB CLOSE BOARDED

CI CORRUGATED IRON

CL CHAIN LINK

CP CONCRETE POST

IR IRON RAILING

MR METAL RAILING

PAL PALISADE

R RAILING

SEC SECURITY

SP STOCK PROOF

WM WIRE MESH

WP WOODEN POST
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Station Easting Northing Level Station description

STN01      301011.03      380322.69        4.34 Road nail

STN02      301023.86      380353.71        4.29 Road nail

STN03      301023.18      380306.76        4.85 Hilti nail

STN04      301058.92      380348.84        4.79 Hilti nail

STN05      301043.06      380387.61        4.31 Road nail

STN06      301065.80      380399.94        4.75 Road nail

STN07      301099.77      380389.10        5.11 Road nail

STN08      301096.53      380356.03        4.85 Hilti nail

STN09      301120.74      380353.10        5.24 Road nail

STN10      301162.37      380322.61        5.82 Road nail

STN11      301123.54      380292.09        4.89 Road nail

STN12      301130.02      380255.75        5.26 Road nail

STN13      301082.55      380240.32        4.96 Road nail

STN14      301086.58      380287.70        4.77 Road nail

STN15      301092.59      380312.38        4.70 Road nail

STN16      301076.72      380339.31        4.77 Hilti nail

STN17      301053.10      380258.85        4.61 Road nail

STN18      301033.63      380294.34        4.71 Hilti nail

All efforts have been made to identify all visible features above ground - it is possible that features may have been obscured at

the time of survey due to parked vehicles, debris or vegetation.

No allowance has been made for sub-surface entry into manholes, other chambers or voids below ground level.  Therefore, any

details relating to depths, pipe sizes, flow directions etc were taken from above ground and as such will be approximate only.

The routes of buried services shown on this drawing may be assumed and may require further work to validate their positions.

All critical measurements should be checked on site prior to design and no liability will be taken for this survey if passed on to

third parties.  If there is any conflict between the detail shown on this drawing and those shown on other drawings, Co-Surveys

Ltd should be informed as soon as possible and prior to any design or construction works taking place.

- Surveys Ltd

ORIGINAL DRAWING BY

SCALES

PROJECT

CLIENT

NOTES

N/A

1:250

DRAWING REFERENCE

HORIZONTAL

VERTICAL

10454 / 1 (sheet 2 of 2)

GRID - Related to OSGB36 via GNSS and OSTN15 at STN01

Scale factor 1.0

LEVELS - Related to OS Newlyn Datum via OSGM15

28 October 2020© Copyright Co-Surveys Ltd

Survey House

Unit 7 Parc Caer Seion

CONWY

LL32 8FA

Tel (01492) 593367

mail@co-surv.com

THE SURVEY

ASSOCIATION

FULL MEMBER

SURVEYED

AJ/COH/DRP

PROCESSED

TAL

APPROVED

AJ/COH/DRP

E

N

V

I
R

O

N

M

E

N

T

A
L

M

A

N

A

G

E

M
E

N

T

O

C

C

U

P

A
T

I
O

N

A

L

H
E

A

L

T

H

&

S
A

F

E

T

Y
Q

U

A

L

I
T

Y

A

S

S

U

R

A
N

C

E

M

A

N

A

G
E
M

E

N

T

ISO

9001

ISO

14001

OHSAS

18001

TOPOGRAPHIC SURVEY

GRWP LLANDRILLO MENAI

RHYL CAMPUS

CAPITA PROPERTY & INFRASTRUCTURE LTD

NORTH WALES BUSINESS PARK

BUILDING 5510 - FIRST FLOOR

CAE EITHIN

ABERGELE                   LL22 8LJ



 

4290-CAU-XX-XX-RP-C-0300  December 2020 

 

 

Appendix B 

Appendix A of the Strategic Flood Consequences Assessment (Extracts) 
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