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For: Castle Green Homes Ltd Coopers (Chester) Ltd

_ Flood Consequences Assessment ) )
Mindale Farm, Ffordd Hendre, Meliden, Prestatyn, Denbighshire

Appendix 3

Infiltration Consideration

Infiltration Testing Summary Report

Ref: E0861.PTR.R1 dated November 2016
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Appendix 4

Correspondence

Dwr Cymru Welsh Water
Flintshire County Council

Natural Resources Wales
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Appendix 5

Calculations

Source Control Greenfield Run-off Calculation

Surface Water Design - MicroDrainage Calculations
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Appendix 6

S19 Flood Investigation Report

Storm Bebet - 20" October 2023

Our Ref: 8658 _FCA 10t December 2025

































































































































































































































































































































	B518-00 Ffordd Ty Newydd Drainage Manhole Survey Jan 23-Sheet 1 - A0.pdf
	Sheets and Views
	Sheet 1 - A0


	8658-SK01-1 - Engineering Layout Sheet 1 of 2.pdf
	Sheets and Views
	SK01-1


	8658-SK01-2 - Engineering Layout Sheet 2 of 2.pdf
	Sheets and Views
	SK01-2


	8658_EC_A_ECF_10k_Slice.pdf
	EA / NRW / CEH Flood Data Map
	JBA 75 Year Return Flood Map (Undefended)
	JBA 100 Year Return Flood Map (Undefended)
	JBA 200 Year Return Flood Map (Undefended)
	JBA 1000 Year Return Flood Map (Undefended)
	JBA Canal Failure Flood Map
	EA/NRW Surface Water 30 Year Return Depth Map
	EA/NRW Surface Water 100 Year Return Depth Map
	EA/NRW Surface Water 1000 Year Return Depth Map
	EA/NRW Surface Water 30 Year Return Velocity and Flow Direction Map
	EA/NRW Surface Water 100 Year Return Velocity and Flow Direction Map
	EA/NRW Surface Water 1000 Year Return Velocity and Flow Direction Map
	EA/NRW Surface Water 30 Year Return Hazard Rating Map
	EA/NRW Surface Water 100 Year Return Hazard Rating Map
	EA/NRW Surface Water 1000 Year Return Hazard Rating Map
	OS Water Network Map
	EA/NRW Historic Flood Map

	8658_EC_A_ECF_50k_Slice.pdf
	BGS Flood GIF Data Map
	BGS Flood GFS Data Map
	GeoSmart Information Groundwater Flood Map
	EA/NRW RoFRS Data Map

	S19 Storm Babet Report 071124 - App 1 (page 61).pdf
	Revision History
	Executive Summary
	This Section 19 investigation provides a factual report of the internal flooding to properties and businesses within Denbighshire, which occurred on 20th October 2023 as a result of Storm Babet. The investigation focuses on the flooding within the Com...
	2.1 Duties under ‘Flood and Water Management Act (2010): Section 19
	-   Local Authorities:Investigations’……………………………………………………………    13
	2.2 Risk Management Authorities (RMAs)………………………………………………………. 13
	2.2.1 Lead Local Flood Authority………………………………………………………………  13
	2.2.2 Natural Resources Wales…………………………………………………………………14
	2.2.3 Highway Authority………………………………………………………………………….15
	2.2.4 Dwr Cymru Welsh Water…………………………………………………………………. 15
	2.3 Other Authorities………………………………………………………………………………   16
	2.3.1 Network rail………………………………………………………………………………….16
	2.3.2 Landowners and Riparian Owners………………………………………………………..16
	2.3.3 Residents ……………………………………………………………………………………16
	2.4 Permissive Powers ……………………………………………………………………………  16
	3.0 Stakeholder Engagement ………………………………………………………………………  17
	3.1 DCC Data Collection ……………………………………………………………………………17
	3.2 NRW Flood Reconnaissance ………………………………………………………………….17
	3.3 Welsh Water……………………………………………………………………………………  17
	4.0 Catchment Charateristics………………………………………………………………………..18
	4.1 Rhyl & Prestatyn…………………………………………………………………………………18
	4.1.1 Main River……………………………………………………………………………………18
	4.1.2 Drainage Systems ………………………………………………………………………….20
	4.2 Dyserth…………………………………………………………………………………………….22
	4.2.1 Ordinary Watercourse – Afon Ffyddion……………………………………………………22
	4.2.2 Drainage Systems…………………………………………………………………………   23
	4.3 St.Asaph…………………………………………………………………………………………..24
	4.3.1 Main River ………………………………………………………………………………….. 24
	4.3.2 Drainage Systems………………………………………………………………………...24
	4.4 Denbigh…………………………………………………………………………………………29
	4.4.1 Main River………………………………………………………………………………….29
	4.4.2 Ordinary Watercourses…………………………………………………………………...29
	4.4.3 Drainage Systems…………………………………………………………………………30
	4.5 Llandyrnog/Aberwheeler………………………………………………………………………31
	4.5.1 Drainage Systems…………………………………………………………………………31
	4.6 Llanarmon Yn Ial/ Lloggerheads……………………………………………………………..31
	4.6.1 Main River………………………………………………………………………………….30
	4.6.2 Drainage Systems………………………………………………………………………...31
	4.7 Nantglyn……………………………………………………………………………………….. 33
	4.7.1 Main River………………………………………………………………………………….33
	5.0 Information Gathering…………………………………………………………………………..34
	5.1 Flood Risk………………………………………………………………………………………34
	5.1.1 Long Term Flood Risk…………………………………………………………………… 34
	5.1.2 Flood History……………………………………………………………………………….35
	6.0 Hydrological analysis of the October 20th Event…………………………………………..38
	7.0 The Flood Event of the 20th October…………………………………………………………43
	7.1 Rhyl……………………………………………………………………………………………   43
	7.1.1 Ffordd Derwen……………………………………………………………………………..43
	7.1.2 River Street…………………………………………………………………………………44
	7.1.3 Maes Y Gog/Llys Gwennol/Lon Eglyn…………………………………………………...45
	7.1.4 Walford Avenue – Plas Cyril/Inferno Dance Studio…………………………………….51
	7.1.5 Locations in Rhyl that experienced near misses………………………………………..55
	7.2 Prestatyn/Meliden……………………………………………………………………………….55
	7.2.1 Winchester Drive……………………………………………………………………………55
	7.2.2 Ffordd Penwhylfa…………………………………………………………………………...59
	7.2.3 Meliden – Pwll Y Bont………………………………………………………………………61
	7.3 Dyserth………………………………………………………………………………………… 63
	7.3.1 The section of Waterfall Road running parallel with the Afon Ffyddion……………. 63
	7.3.2 Lower Waterfall Road opposite Lyndholme…………………………………………… 66
	7.3.3 Pandy Lane – Glan y Afon Cottage…………………………………………………….. 66
	7.4 St.Asaph………………………………………………………………………………………...68
	7.4.1 Llys Y Felin…………………………………………………………………………………68
	7.4,2 Hoel Esgob/Ashley Court…………………………………………………………………71
	7.5 Denbigh…………………………………………………………………………………………73
	7.5.1 Denbigh Green…………………………………………………………………………….73
	7.5.2 Denbigh – Brookhouse…………………………………………………………………...74
	7.6 Nantglyn – Segrwyd Mill…………………………………………………………………….. 75
	7.7 Llanarmon Yn Ial – Plas Isaf………………………………………………………………... 77
	7.8 Llanferres – Loggerheads Country Park Café/Visitor Centre…………………………… 79
	7.9 Llandyrnog – Glan Y Wern………………………………………………………………….. 81
	7.10 Aberwheeler – Pen y Bont………………………………………………………………….81
	7.11 Significant near miss locations……………………………………………………………. 82
	8.0 Summary of Improvements required to ensure flood risk in the County is
	appropriately managed in future……………………………………………………………..85
	8.1 Rhyl……………………………………………………………………………………………...85
	8.2 Prestatyn/Meliden……………………………………………………………………………...87
	8.3 Dyserth………………………………………………………………………………………….87
	8.4 St.Asaph………………………………………………………………………………………..88
	8.5 Denbigh…………………………………………………………………………………………89
	8.6 Nantglyn – Segrwyd Mill………………………………………………………………………89
	8.7 Llanarmon Yn Ial – Plas Isaf………………………………………………………………….89
	8.8 Llanferres - Loggerheads Country Park Café/Visitor Centre……………………………..90
	8.9 Llandyrnog – Glan Y Wern……………………………………………………………………90
	8.10 Aberwheeler – Pen y Bont…………………………………………………………………..90
	9.0 Conclusion………………………………………………………………………………………. 91
	1.0    Introduction
	2.0   Roles and responsibilities
	2.1    Duties under ‘Flood and Water Management Act (2010): Section 19 - Local Authorities: Investigations’
	2.2    Risk Management Authorities (RMAs)
	2.2.1    Lead Local Flood Authority
	2.2.3   Highways Authority
	2.2.4   Dŵr Cymru Welsh Water
	2.3  Other Authorities
	2.3.1    Network Rail
	2.3.2    Landowners and riparian owners
	2.3.3     Residents
	2.4  Permissive Powers

	3.0  Stakeholder engagement
	3.1   DCC Data Collection
	3.2   NRW Flood Reconnaissance

	4.0  Catchment characteristics
	4.1   Rhyl & Prestatyn
	The towns of Rhyl and Prestatyn lie side by side on the former Morfa (sea-marsh) on the North Wales coastal plain. Drainage channels cut in the 18th century drained the marshes enabling establishment of these two Towns – known as Rhyl Cut and Prestaty...
	Relevant to this report, is the issue of surface water/main river flooding within Rhyl and Prestatyn/Meliden. Historically this has been an issue that effects both Communities and to understand the problem, particularly in the urban areas of Rhyl and ...
	4.1.1 Main River
	The Rhyl Cut and Prestatyn Gutter watercourses are the principal receptors and outlets for the majority of the surface water (SW) runoff for each town catchment. In Rhyl, the ‘Cut’ drains roughly east to west into the river Clwyd. In Prestatyn, the ‘G...
	Figure 2 shows the location of the Cut, as well as other Main River drains feeding into It, such as the Maes Gwilym Drain, shown within the red rectangle.
	Figure 2: Main River Network for Rhyl¹
	Figure 3 below shows the location of the Prestatyn Gutter, from its origins south of Meliden, to where it interacts with the urban areas of Prestatyn Town.
	Figure 3 Main River Network for Prestatyn and Meliden¹
	4.1.2 Drainage Systems
	4.2.   Dyserth
	Dyserth lies on the slopes of the limestone hill Moel Hiraddug. The Afon Ffyddion rises 4.5 miles to the east of Dyserth, making its way to the village from the southeast to the north, via the 70ft Waterfalls immediately above Waterfalls Road. Past fl...
	4.2.1  Ordinary Watercourse – Afon Ffyddion
	Glanffyddion Stream drains an area of 37.8km2 in the Northern Clwydian Hills to the north of the A55 in Denbighshire and flows in a north-westerly direction towards a confluence with the River Clwyd. The catchment is predominantly rural, with only the...
	Figure 6: Catchment area of the Afon Ffyddion ³
	4.2.2  Drainage Systems
	Highway drainage systems area relevant to the investigation area, as shown in figure 7 below:
	Figure 7: Drainage systems opposite Lyndholme, Dyserth
	4.3  St Asaph
	St Asaph is a city and community on the River Elwy in Denbighshire. This report will focus on lower St.Asaph, that is Llys y Felin and Ashley Court, which have a history of flooding due to the catchment characteristics explained below.
	4.3.1 Main River
	River Elwy passes through lower St.Asaph. The catchment for this River can be seen in figure 8 below and the usual depth range of the Elwy at St Asaph is between 0.95m and 2.05m. It has been between these levels for 90% of the time since monitoring be...
	Figure 8: River catchment for Afon Elwy³
	4.3.2  Drainage Systems
	The drainage systems relevant to Llys y Felin is a DCWW combined system which utilises a CSO to prevent back up during heavy storms. A Storm overflow pipe discharges into the Elwy via an outfall with a non return flapvalve. Figure 9 below sows the lay...
	Figure 9: DCWW drainage systems for the area around Llys Y Felin
	With regard to the catchment characteristics at Heol Esgob, a small stream from the land above Ashly Court (near to Heol Esgob), enters a piped system at the rear of a Wales and West gas installation as shown in Figure 10 below. The stream is piped fo...
	Figure 10: Drainage systems for Hoel Esgob
	The highway drainage catchment for this drainage system is relatively small as shown by the lilac coloured area on figure 11 below.
	Figure 11: Highway drainage catchment for Hoel Esgob
	4.4 Denbigh
	The flooding investigation centres on Denbigh Green and Brookhouse. The former focuses on an ordinary watercourse and highway drainage, whereas the latter area lies adjacent to the Main River known as the Afon Ystrad.
	4.4.1 Brookhouse
	Main River
	Figure 12 below shows the catchment for the Ystrad, with a blue pin marking the location of the confirmed flooded properties at Brookhouse.
	Figure 12: River Catchment for the Afon Ystrad³
	4.4.2 Denbigh Green
	Ordinary Watercourses
	Within the investigation area for Denbigh Green, there are a number of watercourses which run from the fields behind the affected properties. One of the watercourses is culverted at the point where it leaves agricultural land, whereby it runs undernea...
	The watercourses contribute to the Henllan Brook catchment as shown in figure 13, which also falls within the overall Clwyd Catchment. Figure 14 shows in more detail the location of the culverted section.
	Figure 13: Catchment for the Henllan Brook³
	Figure 14: Location of the culverted watercourse.
	Drainage systems
	The A525 cuts through Denbigh Green, which has a number of highway gullies located along this section of road.
	4.5 Llandyrnog/Aberwheeler
	For Llandyrnog and Aberwheeler, internal flooding occurred to one property each, with the focus is on highway driange systems and also a private system
	4.5.1 Llandyrnog
	Drainage Systems
	For the investigatory area within Llandyrnog, there is highway culvert system and ditch, as well as private system taking roof water discharging into the highway ditch.
	4.5.2 Aberwheeler
	Drainage Systems
	For Aberwheeler, there are a series of highway culverts/road gullies, which serve part of the B5429, adjacent to the effected Property.
	4.6  Llanarmon/Lloggerheads
	The investigatory areas for Llanarmon and Loggerheads centres around one property for former, whereas for the latter, the focus is on the DCC owned County Park visitor Centre/Café
	4.6.1  Main River
	Both Investigatory areas are impacted by the Main River known as the Alyn. Figure 15 below shows the catchment for this River, with two blue pins marking the location of the investigatory areas.
	Figure 15: River Catchment for the River Alyn – Upper River above Rhydymwyn³
	4.6.2 Drainage Systems
	For the Property at Llanarmon Yn Ial, historically surface water highway drainage has caused issues, so much so that in 2007 DCC undertook work to install bespoke highway drains in front of the Property, as shown In photo 1.
	Photo 1: Bespoke highway drainage at Llanarmon Yn Ial flood investigation area
	4.7 Nantglyn
	For the investigatory area of Nantglyn, one property was affected by the Afon Ystrad, which is Main River.
	Historically, the Property suffered flooding from a surface water highway drainage system, but work was done in 2012 to a culvert inlet to alleviate this issue
	4.7.1 Main River
	Figure 16 below shows the catchment for the Ystrad, with a blue pin marking the location of the investigatory area.
	Figure 16: River Catchment for the River Ystrad³
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	5.0 Information Gathering
	5.1 Flood Risk
	Historical flooding has occurred to most of the investigatory areas, notably Dyserth, Brookhouse, Rhyl & Prestatyn/ Meliden, Llys y Felin and Ashley Court. Hence, a long term flood risk exists
	5.1.1 Long Term Flood risk for Denbighshire
	Flooding from Main Rivers and Ordinary Watercourses
	Figure 17: Main Rivers and Ordinary Watrecourses within DCC
	Flooding from Surface Water
	Surface water flooding, includes:
	 Surface water runoff (also known as pluvial flooding), which can occur during an intense rainfall event; and
	 Sewer flooding
	There are certain locations, generally within urban areas, where the probability and consequence of pluvial and sewer flooding are more prominent due to the complex hydraulic interactions that exist in the urban environment. Urban watercourse connecti...
	5.1.2 Flood History
	Historic flood events help to build a picture of where flooding occurs most frequently. Table 2 below shows a summary of past flooding events in Denbighshire over the last 20 years.
	Table 2: Historic Flooding within DCC
	Main River & Oridinary Watercourse Fluvial Flooding
	The major floods in November 2012 were due in part to prolonged rainfall on already saturated ground in the Clwyd and Elwy catchments which led to both the Clwyd and Elwy Main Rivers overtopping.
	2020 & 2021 brought Storm Ciara and Storm Christophe to the County, consequently causing widespread flooding from main river and ordinary watercourses, notably Dyserth, Brookhouse, Nantglyn and Llanarmon Yn Ial.
	Surface Water Pluvial flooding
	Figure 18: DCWW’s DG5 Register
	6.0 Hydrological analysis of the October 20th Event
	These locations are now discussed in more detail below, with three key questions considered, that is, why did the flooding happen? How likely it is for that scale of flooding to happen again? What improvement actions are needed to ensure flood risk in...
	For the second question, that is, how likely is it to happen again, this will be supported where possible by the NRW flood and coastal erosion risk maps for rivers, surface water and small watercourses, which has the following definitions:
	Flooding occurred due to the River Alyn overtopping its banks following the heavy rain of the 19th/20th, plus the already saturated catchment from the weeks leading up to Storm Babet⁶.
	 DCC’s Countryside Service have employed Flood Consultants to look at measures to reduce flood risk
	 Since the River Alyn is Main River, Natural Resources Wales should work with DCC’s Countryside Service section in terms of suitable flood alleviation options to take forward.
	 NRW to liaise with DCC Countryside Services and consider options and proposals going forward.
	 DCC’s Countryside Service have employed Flood Consultants to look at measures to reduce flood risk
	 Since the River Alyn is Main River, Natural Resources Wales should work with DCC’s Countryside Service section in terms of suitable flood alleviation options to take forward.
	 NRW to liaise with DCC Countryside Services and consider options and proposals going forward.
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