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EXECUTIVE SUMMARY

This report has been produced through the duties placed upon Rhondda Cynon Taf
County Borough Council under Section 19 of the Flood and Water Management Act
2010. The Act states, AOn becoming awvdare of
authority must, to the extent that it considers it necessary or appropriate, investigate:

a) which risk management authorities have relevant flood risk management
functions and

b) Whether each of those risk management authorities has exercised, or is
proposing to exercise those functions in response to the floodo .

This Section 19 investigation provides a factual report of the storm event that occurred
on 15 and 16" of February 2020 within the Rhondda Cynon Taf County Borough
Council area, focusing investigation on the flooding at Cwmbach in the Cynon valley
(Flood Investigation Area RCTO03, Figure 1).

This report was undertaken to identify the mechanism for flooding, establish which
Risk Management Authorities have relevant flood risk management functions under
the Flood and Water Management Act 2010 and ascertain if those Risk Management
Authorities had undertaken or were planning to undertake actions related to those
functions to manage the risk of flooding.

The flooding that affected RCT on 15 and 16™" of February 2020, was a result of an

extreme rainfall event, designated by the Met Officeas 6 St or m Denni s6. Th
the event at investigation area RCTO3 resulted in internal flooding to a total of 34

properties, 18 of which were commercial properties. These impacts were identified
through inspections made by RCTO6s Flood Ri sl
following the storm event, as well as information collated by residents, R C T ®wblic
Healthteam, RCT&6s Hi ghway and Natural Resouces Walesedp ot
DRr Cymru Wel sh Water.

It has been established from the evidence gathered within this report that the primary
source of flooding at RCT03 on the 15 and 16" February 2020 was a result of
significant overland runoff being generated from the steep hillsides above Cwmbach
draining to lower ground via a series of ordinary watercourses, many of which became
overwhelmed with water and debris and eventually overtopped, impacting several
properties on its course of flow.

On review of the condition and hydraulic performance of the culverted infrastructure
identified as sources of flooding to properties, the culverted infrastructure associated
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to Cefnpennar Road culvert network was assessed as providing inadequate standards
of protection in both free-flowing and blockage conditions. The remaining three culvert
networks identified as sources of flooding were identified as having adequate
standards of protection in free-flowing conditions. Despite the three culvert networks
having sufficient capacity to manage the expected flows, the culverted infrastructure
was observed to be in poor condition and its capacities significantly reduced due to
bl ockages caused by mobilised debris f

RCT as the Lead Local Flood Authority (LLFA) and Land Drainage Authority (LDA)
has been determined as the relevant Risk Management Authority responsible for
managing the ordinary watercourse and surface water flooding that occurred at RCT03
during Storm Dennis.

In response to the flooding at investigation area RCTO03, the LLFA has undertaken 15
actions and have proposed to undertake a further 7. A summary of which include;

1 Undertaken clearance works to the culvert inlet structures identified as sources
of flooding following the storm event (assisted by the Highway Authority);

9 Carried out survey, jetting and cleansing operations to an estimated 2413
metres of ordinary watercourse drainage network length within the investigation
area,;

T Led on the devel opment of a centr al
Contact Centre and CCTV Centre, to provide a comprehensive and informed
response to residents during storm events; and

1 [Initiated an interim Property Flood Resistance project offering expandable flood
gates to properties deemed at high risk of ordinary watercourse and surface
water flooding.

As the relevant Risk Management Authority for ordinary watercourse flooding, RCT as
the LLFA will also look to better understand the catchment above investigation area
RCTO03 through the development of a Strategic Outline Business Case to provide
recommendations for suitable management mechanisms to mitigate the wider risk of
ordinary watercourse, surface water and groundwater flooding in the community.

NRW has been determined as the relevant Risk Management Authority responsible
for managing the main river flooding that occurred during Storm Dennis. In response
to the flooding at RCT03, NRW has;

1 Commissioned a Cynon Flood Modelling Study, the outcomes of which will
include an initial assessment of the viability of potential flood risk management
options;
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i Carried out a waterway clearance of the Cwmbach Ditch which was identified
as a source of flooding to one residential property within RCTO03 during Storm
Dennis; and

1 Developed a series of recommendations and a detailed action plan to address
the areas of improvement for future storm events, including the performance of
N R WdFkod Warning Service Review and incident management response.

The event that occurred on 15 and 16" February 2020 was extreme, and it is unlikely
flooding from a similar event could be prevented entirely. It is concluded that Risk
Management Authorities satisfactorily carried out their flood risk management
functions in response to the flood event, however, further functions have been
proposed by Risk Management Authorities to better address preparedness and
response to future flood events.
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ABBREVIATIONS

CaRR 1T Communities at Risk Register

DCWW i Welsh Water

FRMP i Flood Risk Management Plan

FWMA i Flood and Water Management Act 2010
LDA i Land Drainage Authority

LFRMS i Local Flood Risk Management Strategy
LLFA T Lead Local Flood Authority

NRW i Natural Resources Wales

Q1 Return Period (1 in X chance of an event occurring in any given year)

RCT - Rhondda Cynon Taff CBC

RCTO3 7 Flood Investigation Area RCT 03
RMA i Risk Management Authority

SAB i Sustainable Drainage Approval Body
SFRA'i Strategic Flood Risk Assessment
SOC 1 Strategic Outline Business Case

SuDs i Sustainable Drainage Systems
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1 INTRODUCTION

1.1. PURPOSE OF INVESTIGATION

On the 15 and 16" February 2020, RCT was impacted by an extreme weather event
which was designated by the Met Office as
impact of the event, the LLFA opted to undertake a formal investigation.

O

The storm resulted in widespread residential and commercial flooding within the
Rhondda Cynon Taf County Borough Council area. This report will focus on Flood
Investigation Area RCT 03 which covers the village of Cwmbach in the Cynon valley.

The reason behind RCTO6s investigation i s i
authority in regards to Section 19; of the Flood and Water Management Act 2010,
which states:

1. Aion becoming Aware of a f lodaotdority mustitdttee ar e a,
extent that it considers it necessary or appropriate, investigate:

a) iWhich risk management authorities have
functions and,

b) Whether each of those risk management authorities has exercised, or is
proposing to exercise, those functions

2. iwhen an authority carries out an (@nvestig.
publish the results of its investigation, and (b) notify any relevant risk
management *authorityo

The purpose of the investigation is to determine which RMAs have relevant flood risk
management functions and which functions have been exercised in response to a
flood.

Specific details of Storm Dennis, such as rainfall analysis are covered within a

separ at e overview report that covers the wide
Dennis February 20207 Over vi ew Report o6 and wiilStormbe r ef
Dennisi Over vi ew?t. Reportod

1 Flood and Water Management Act 2010 i Section 19 - https://www.legislation.gov.uk/ukpga/2010/29/section/19
2 Flood Investigation Reports | Rhondda Cynon Taf County Borough Council (rctche.gov.uk)
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1.2. SITELOCATION

The area investigated within this report falls within the electoral ward and community

area of Cwmbach which is located in the east of Rhondda Cynon Taf CBC, to the north
of Mountain Ash, in the River Cynon catchment (Figure 1).

N N
Legend
;/\ /\ [ 7 RCTO3 Investigation Area
’ % X
[J RCTCBC Boundary
Gnoll Quarry
RO N EALNF o TN
% Nant/;r"(}roos \\\
/ \
I \
! \ Gnoll
i \
! \
\
A \
e \
ol et \
’l/y(_ ____ \ )
R \ 4
N Q’O \Upper Cefn Pennar Cottage: % :
N \\ Mountain A
'\\ \\ Treher.berl 3
\\\ % \ Ferndale
N \
N \
%N \\
\\’ ) 1
N \
\\ \\ Tonypand_y” :
\\: \ = . b
\\'. : Pontypridd
ka@a:r 1 8
3 |
N
AN i
N )
\\ _bed y Gwaenydd Bach
\ 7
\\ e Coed Tir Estyl
Ra- \//\{‘9
& 8 ~
w‘" RON C%
%
0 0.25 0.5 km 0 25 5km
| m—
Figure 1: Flood Investigation Area RCTO03 Location Plan

Cwmbach is predominantly a rural environment, owing to the steep topography and
the higher elevations in the east. Residential dwellings are confined within the valley
of the River Cynon which flows northwest to southeast adjacent to the investigation

area. A small industrial estate is located adjacent to Aberdare Canal which flows
parallel to the River Cynon, in the west of RCT03.

The highlands in the east are drained by several ordinary watercourses that drain into
the Aberdare Canal, notably the Nant y Groes, which are culverted through residential
development. The watercourses are small, with very steep slopes varying

approximately 400mAOD (Above Ordnance Datum) on the east to 112mAOD on the
west which equates to a drop of 299m over 2km.
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Flood risk is generally associated with ordinary watercourses within Cwmbach, notably
from culvert inlets and bank breaches. A high flood risk is presented in Figure 2
associated with the Nant y Groes watercourse, particularly from the culvert inlet
adjacent to Cwmbach Road and downstream at Canal Road.

NR W6 Hood Risk Assessment Wales (FRAW) maps also note a low risk of main river
flooding along the eastern floodplains of the River Cynon and Aberdare Canal. This
area lies to the south of RCT03 within the Cwmbach Industrial Estate. A high to
medium risk of main river flooding is noted along the western floodplains however this
area falls outside of the investigation area (Figure 2).

-
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Figure 2: Natur al R e sFmadRiskeAssesdrmaeht &Valés (FRAW) map for rivers and
ordinary watercourse and surface water flood risk at investigation area RCT03. Contains Natural
Resources Wales information © Natural Resources Wales and database right. All rights reserved.

1.3. DRAINAGE SYSTEM

The surface water drainage system that serves RCTO03 is that of the highway drainage
network designed to manage the surface water within the highway and public surface
water sewer and combined sewer networks operated by DRr Cymru Welsh Water.
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1.4. INVESTIGATION EVIDENCE

To support the investigation, a range of qualitative and quantitative evidence has been
gathered from numerous sources, the summary of which is listed in Table 1.

Table 1: Investigative evidence gathered in preparation of the Storm Dennis Section 19 report

Residents Photos, videos, statements, email
correspondence, public engagement survey
responses

Respondersdstatements Local responderso state

CCTV Surveys Internal surveys of the local drainage networks

Met Office Data Weather Warning information (see FRM i Storm
Dennis T Overview Report)

Rain Gauges RCT and NRW operated gauge information (see
FRM i Storm Dennis i Overview Report)

Natural Resources Wales River Level and Flood Warning data

RCT Flood Risk Management Site specific information and data for each

Plan electoral ward in RCT

Communities at Risk Register | Flood risk ranking and scores for all flood types
based on community data in Wales

Flood Investigation Report A summary of the source-pathway-receptors,

(Redstartds FI R culvert capacity assessment and hydraulic
modelling work undertaken by Redstart. The Flood
Investigation Report was commissioned by RCT
prior to writing the Section 19 report.

Evi dence sourced from the O6Flood Investigat.i

be further referred to as ORedstartos FI

1.5. PuBLIC ENGAGEMENT

Following the initial flooding event that occurred on the 15 and 16" February during
Storm Dennis, flood risk officers from the RCT Flood Risk Management department
were deployed to areas across the borough to investigate reports of internal flooding
by residents. Residents were engaged with by the Flood Risk Management team to
determine the initial impacts caused by the flooding event and to investigate the
potential source(s) and pathway(s) of flood water during the event. Due to the volume
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of callsreceivedby RCTO6s Out of Hour department, Vi
areas experiencing significant internal flooding to residential properties.

To support the flood investigations, a public engagement exercise was undertaken
between 4™ and 25" January 2021 by Redstart on behalf of RCT. The aim of this was
to engage with the local residents who were affected by the flood event to capture
details on how they were impacted, the source and movement of flood water within
the area, how receptors were impacted as well as drawing on local knowledge to query
how local conditions could have exacerbated the event. This data is useful to help the
LLFA better understand and validate our assessment of the flood event to support the
investigation under Section 19 of the FWMA.
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2. FLOODING HISTORY

2.1. PREVIOUS FLOOD INCIDENTS

Previous incidences of flooding to properties within the wider investigation area have
occurred over the past twenty years, often in relation to the network of ordinary
watercourses and culverted infrastructure which convey a substantial volume of water
through the village of Cwmbach. Despite this, no storm event has resulted in flooding
so extreme as the flooding that occurred during Storm Dennis.

Information relating to historical flood incidences prior to Storm Dennis is limited
however, in recent years the frequency and impact of property flooding has increased
with the most notable flood events being Storm Bronagh on 20-21st September 2018
and Storm Callum on 12-13" October 2018.

According to RCTO6s FI o osdrfagiwatdl flodbtlamgnadoggeCemalnt t e a
Road and Cwmbach Industrial Estate has been observed to occur during extreme

storm events. During Storm Bronagh and Callum in 2018, severe flooding to the

Cwmbach Industrial Estate occurred. This is because the industrial estate is located

at the lowest point of Cwmbach, meaning all overland runoff is conveyed towards

Canal Road, impacting several commercial properties in this area.
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2.2. FLOOD INCIDENT

The flooding that occurred on the 15" and 16" February 2020 was a result of an
extreme rainfall event, designated by the Met Office a s S tDaern, which @fected
the majority of RCT and caused widespread flooding to communities.

Specific details of Storm Dennis, such as rainfall and river level analysis are covered
within a separate overview report that covers the wider RCT area, reference d 0 FRM
Storm Dennis i Overview Report?0 .

The post event inspections undertaken on the
Flood Risk Management Teamand RCT6s Publ i ¢ Heand Gommunityr ot ect
team identified 16 residential properties and 18 commercial properties as internally

flooded.

A summary of the source(s) and pathway(s) of flooding within investigation area
RCTO03 during Storm Dennis have been outlined in the Table 2 and further described
throughout this section. For the purpose of this investigation, the flood incident at
investigation area RCTO03 wil/| be descri
Cwmbach@asabment , 60 Ce nt rcatchmer@ wnd ihee énbident atu b
O0Western CwiodichneehtdThessubbcatchment areas are illustrated below
Table 2, within Figure 3.

bed

Table 2: Summary of the source(s), pathway(s) and receptor(s) affected during Storm Dennis within
investigation area RCT03

Source \ Pathway Receptor

Eastern Cwmbach Sub-Catchment

Collapsed culvert
network within the rear
garden of a property at
Maeshyfryd

Surcharged manhole at
Bryngolwg

Water discharged from the collapsed
culvert and flowed towards the rear of
properties at Bro Deg which are
situated immediately downstream of the
collapse.

Overland flow continued its pathway
downstream along Bro Deg towards the
lower reaches of Cwmbach and pooled
at Canal Road.

Surcharging flows from the manhole
caused surface water to flow down

Water entered the
rear of several
properties at Bro Deg
and caused internal
flooding to three
residential properties.

Surface water flows
also contributed to the
flooding of 17
commercial properties
at Canal Road.
Contributed to the
internal flooding of 4
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A culvert inlet located to
the rear of Tirfounder
Road surcharged
during the storm event.

An ordinary
watercourse manhole
at Canal Road
surcharged during the
storm event.

Intense rainfall running
off the hillsides to the
east of Cwmbach
draining to lower
ground along the steep
streets within the sub-
catchment.

The River Cynon
overtopped its banks to
the rear of commercial
properties at Canal
Road.

Maeshyfryd and onwards to impact the
rear of Tirfounder Road before reaching
the lower reaches of Cwmbach and
pooling across Canal Road.

Exceedance flows from the surcharged
inlet flowed south towards the junction
to Canal Road and flowed west and
east along Canal Road.

Surcharging flows from the ordinary
watercourse manhole flowed west and
east along Canal Road.

Routing of runoff from the eastern
hillsides towards the rear of Brynhir,
Bryngolwg, Glas-y-Gors, Llys-y-Coed
and Heol-y-Deri.

Surface water runoff from the eastern
hillsides above Cwmbach was
channelled via the highway network
(Brynawelon, Bryngolwg, Maeshyfryd)
towards the towards the lower reaches
of Cwmbach and pooling on Canal
Road.

Properties to the south of the
roundabout along the A4059 (Canal
Street) were impacted by main river
flooding from the rear.

residential properties
at Maeshyfryd,
Tirfounder Road and
the flooding of several
commercial units at
Canal Road.
Contributed to the
internal flooding of 17
commercial properties
along the A4059
Canal Road and
Cwmbach Industrial
Estate.

Contributed to the
internal flooding of 17
commercial properties
along the A4059
Canal Road and
Cwmbach Industrial
Estate.

Internal flooding to
one residential
property at Llys-y-
Coed which sits below
steep hillside.

Overland flows
conveying via the
highway network also
contributed to the
internal flooding of 3
residential properties
at Maeshyfryd, 1
residential property at
Tirfounder Road, 1
residential property at
Canal Road and
several commercial
units along Canal
Road.

Internal flooding to at
least 4 commercial
properties to the south
of the roundabout at
Canal Street.
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Central Cwmbach Sub-Catchment

Collapsed culvert
network at Cefnpennar
Road

A culvert inlet located to
the rear of Sion Terrace
surcharged during the
storm event.

An ordinary
watercourse manhole
within the Cwmbach
Industrial Estate
surcharged during the
storm event.

Intense rainfall running
off the hillsides to the
north and east of
Cwmbach draining to
lower ground along the
steep streets within the
sub-catchment.

DCWW identified surcharging
manholes in the vicinity which were
discharging from the outfall of a nearby
combined sewer outflow due to
becoming overwhelmed during the
event.

Surface water runoff discharged from a
hole in the culvert and flowed
downstream via the highway towards
Bro Deg to the east and Cwmbach
Road to the west.

Flows conveyed towards the lower
reaches of Cwmbach and accumulated
along Canal Road.

Exceedance flows from the surcharged
inlet flowed east along Sion Terrace
and south towards Canal Road and
Cwmbach Industrial Estate.

Surcharging flows from the ordinary
watercourse manhole contributed
additional surface water ponding within
Cwmbach Industrial Estate.

Routing of runoff from the eastern and
northern hillsides towards several
streets including Cefnpennar Road,
Cwmbach Road and Waterloo Road.

Significant surface water runoff was
observed along Cefnpennar Road in
the north of Cwmbach and channelled
via the highway towards lower ground
before accumulating at low points within
the lower reaches of the catchment,
including Tre Telynog, Rhiw Ceris and
Canal Road, resulting in the highway

Flooding also
impacted the railway
track at this location.

Contributed surface
water flows towards
properties further
down the catchment
in Cwmbach,
including Tre Telynog
and Canal Road, in
addition to Bro Deg
and Bronhaul within
the OEaster
Cwmbach-6 st
catchment.
Contributed to the
flooding of 13
commercial properties
within Cwmbach
Industrial Estate.
Contributed to the
flooding of 13
commercial properties
within Cwmbach
Industrial Estate.

Internal flooding to 1
residential property at
Cwmbach Road and 1
commercial property
at Waterloo Road
which sit directly
adjacent to areas of
hillside.

Surface water flows
towards the lower
reaches of Cwmbach
also resulted in
external flooding to
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drainage in the area becoming the front and rear of
overwhelmed. several residential

properties at Tre
Telynog, in addition to
internal flooding of 3
residential ground
floor flats.

1 residential property
at Pant-y-Cerdin was
confirmed as
internally flooded.

Surface water flows
also contributed to the
internal flooding of 13
commercial units
within the industrial
estate at Canal Road
(north of the

roundabout).
Western Cwmbach Sub-Catchment
The Aberdare Canal / The ordinary watercourse which flows Internal flooding to the
Cwmbach ditch (a the rear of properties at Scales Row basement of one
designated main river) | overtopped and flowed into the rear property at Scales
overtopped to the rear | garden and basement of a residential Row, Canal Road, to
of Scales Row, Canal property. the north of the
Road Cwmbach Industrial
Estate

On review of Table 2, the principal source of flooding at investigation area RCT03
originated from intense rainfall running off the steep hillsides to the northeast of
Cwmbach draining to lower ground. This runoff was routed towards the investigation
area via several ordinary watercourses, many of which became overwhelmed during
Storm Dennis and caused flooding associated to blocked culvert inlets and sheeting
runoff directly from the hillsides.

Figure 3 depicts the topographic watershed for the Cynon River valley (bold pink line)
based on LIDAR data, with rainfall falling to the east of the watershed draining to the
Cynon River catchment. The catchment above investigation area RCTO03 can be sub-
divided into further sub-catchments to illustrate the area of land that would expect to
drain towards the investigation area (hatched areas in Figure 3). The flood incident at
RCTO3 will be further described in three parts: the incident at Eastern Cwmbach
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(green hatched area, Figure 3), the incident at Central Cwmbach (red hatched area,
Figure 3), and the incident at Western Cwmbach (blue hatched area, Figure 3).

Blaencanaid

Dar / Dare River s,

Legend

[} Investigation Area RCT03
€4 [ Topographic Watershed
Sub-Catchments

Western Cwmbach
Central Cwmbach
Eastern Cwmbach

Aberaman

N7 ,/
% v Coed Tir Estyll 0 250 500 m
x z -
Godreaman £ o ?‘% Cefnpennar

Figure 3: Rainfall Topographic Watershed and Sub-catchments above investigation area RCT03

2.2.1. EASTERN CWMBACH SUB-CATCHMENT

This sub-catchment includes the central and eastern areas of Cwmbach containing
the Bryn Hir, Bryngolwg and Bro Deg streets, extending southwards towards the lower
section of the A4059 (Canal Road) below the roundabout. This area is drained by a
network of unnamed ordinary watercourses which discharge into the River Cynon
below the A4059 (Canal Road).

Figure 4 depicts the observed pat hways-
catchment during Storm Dennis. The infrastructure known to have surcharged and
contributed to the flooding are also illustrated in Figure 4.
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Upper Cefn Pennar Cottages

,,,,,

[ Eastern Cwmbach Sub-Catchment Boundary
X Surcharging Assets
——* Flow Path

0 100 200 m
CoedENN ]

Figure 4: Observed flow paths and surcharged assets within the 'Eastern Cwmbach' sub-catchment
during Storm Dennis (15-16™ February 2020)

On the 9" February 2020, during Storm Ciara, it was reported by residents at
Maeshyfryd and Bro Deg that a culvert in the rear garden of a residential property at
Maeshyfryd had collapsed, resulting in water flowing overland towards properties
situated below at Bro Deg. Internal flooding to properties was not recorded during this
event.

Upon an inspection undertaken by RCT6 s FIl ood Ri sk Management
Streetcare Depot on 10" February 2020, it was it was identified that the ground within

the rear garden of the property at Maeshyfryd had collapsed, exposing a section of
damaged culvert network (Figure 5). The location of the collapsed culvert network is
shown in Figure 4, labell ed o6 Cul vert Section 16.
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Figure 5: Collapsed culvert in the rear garden of Maeshyfryd identified by RCT's Flood Risk
Management team on 10/02/2020

During Storm Dennis, on the 15" February 2020, it was reported by residents that the
collapsed culvert was causing a significant volume of water to flow overland towards
the rear gardens of three properties on Bro Deg situated immediately downstream of
the collapsed culvert (Figure 6), and onwards to flow down the steep streets towards
the lower reaches of Cwmbach.

Upon inspection undertaken by RCT6s Flood R
and Streetcare Depot on the evening of 15" February 2020, it was confirmed that the

collapse in the culvert network was the source of internal flooding to three residential

properties at Bro Deg. As a result of the identified collapse, and to alleviate the

property flooding, the Highway and Streetcare Depot channelled the flow of water

around the properties and onto the highway using sandbags.

The flow of water was observed to travel downhill on Bro Deg towards the lower
reaches of Cwmbach (Figure 7), contributing to the surface water flooding at this
location.
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Figure 6: Rear garden of a residential property at Bro Deg during Storm Dennis (immediately
downstream of the collapsed culvert) (image provided by resident)

Figure 7: Looking upwards at Bro Deg (shows water emanating from properties impacted by the
collapsed culvert network at Maeshyfryd during Storm Dennis) (image provided by resident)

During the site inspection there was also evidence that the culvert network upstream
of the collapse at Maeshyfryd had surcharged at Bryngolwg during the storm event
(Il abell ed 6 Ma n.lirflowfremd Ma n lr avgseobisérdeditd flow down the
steep highway at Maeshyfryd and accumulate at the low point near Cwmbach Nursery
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School. On its course of flow, three residential properties along Maeshyfryd were
internally flooded. Surface water conveyed over the highway verge and continued
downhill towards the rear of Tirfounder Road and onwards to Canal Road (Figure 8).
Internal flooding to one residential property at Tirfounder Road from water ingress to
the rear was confirmed during site inspections.

Figure 8: Surface water flows travelling down Maeshyfryd and channelled towards the rear of
Tirfounder Road during Storm Dennis (images provided by resident)

Upon further investigation and engagement with residents it was also observed that
sheeting runoff directly off the eastern hillsides contributed additional surface water
flows towards the lower reaches of Cwmbach. Overland flows were observed along
several streets including Bryn Haul, Bryngolwg, Brynawelon, Maeshyfryd and Bro Deg,
accumulating at the lower reaches along Canal Road.

To the east of the sub-catchment, one residential property at Llys-y-Coed, which sits
directly adjacent to the steep eastern hillsides, was confirmed as internally flooded.
Residents at Heol-y-Deri in the easternmost part of the sub-c at c hment reported
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coming from the mountaino indicating s
the eastern hillsides and impacting the rear of properties adjacent to the hillside during
Storm Dennis.

Evidence of saturated ground, overland flows and ponding surface water was
observed during post-event inspections of the hillside immediately to the rear of Glas-
y-Gors and Heol-y-Deri (Figure 9). These flows are considered to have been a primary
source of surface water within the lower reaches of Cwmbach, where a further
residential property at Canal Road was reportedly impacted internally.

Figure 9: Surface water runoff and saturated ground on land to the rear of Heol-y-Deri (image
captured by RCT Flood Risk Management officers post storm event on 24/02/2020)

ubst an

I n the | ower reaches of-catchment, dldhg GahatRoad, IZwmb a c h

commercial units were reported as flooding internally during Storm Dennis, primarily
due to the significant surface water flows travelling down the steep streets within both
the Eastern and Central sub-catchments and accumulating across Canal Road and
Cwmbach Industrial Estate.

60 Cul v e rGtocatedtd tieetreardf TirffounderRoad,i n addi ti on to
is situated downstream of 6 Cu | v e r ,tweré both ebservéddé@s surcharging during
the storm event. Flow paths from both assets contributed additional flows towards
Canal Road and Cwmbach Industrial Estate.
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The impacted commercial units to the south of the roundabout on the A4059 (Canal
Road) were reported as flooding internally by a combination of surface water runoff
from the front and main river flooding to the rear sourced by the River Cynon, which
flows to the rear of the commercial premises, overtopping its banks. Post event
inspections identified surcharging manholes to the rear of the commercial properties
which were discharging from the outfall of a nearby combined sewer outflow due to
becoming overwhelmed during the storm event.

Residents also reported the River Cynon overtopping its banks further upstream of
Canal Road, near Tirfounder Fields, however this area falls outside the investigation
area.
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2.2.2. CENTRAL CWMBACH SUB-CATCHMENT

The 6Centr al -catehmdntcovardthesnaimnorthern area ofthe Cwmbach
catchment, extending from the RCT boundary in the northeast to the south of Canal

Road. This area is drained by a network of ordinary watercourses, with the Nant Groes
ordinary watercourse being the most notable.

Figure 10depi cts the observed pathways of

sub-catchment during Storm Dennis. The infrastructure known to have surcharged and
contributed to the flooding are also illustrated in Figure 10.

f

Gnoll Quarry

INN3AVY 140¥DINId 3

351 NOLS INOD

Culvert Inlet 2

Upper Cefn Pennar Cottages

hA3D

[ Central Cwmbach Sub-Catchment Boundary
X Surcharging Asset
—=*» Flow Path

\ 0 100 200 1
Ve [ —

Figure 10: Observed flow paths and surcharged assets within the '‘Central Cwmbach' sub-catchment
during Storm Dennis (15-16" February 2020)

Several calls were received from residents wi t hi n t he

catchment referencing a large hole in the highway at Cefnpennar Road which was

resulting in significant surface water runoff flowing down the steep road towards the
lower streets of Cwmbach.
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Upon an inspection of the issue, the hole in the highway was identified as a collapsed
ordinary watercourse culvert along the highway approximately 25 metres downstream
of a culvert inlet situated at the junction to Springfield Close from Cefnpennar Road
(Figure 11). The location of the collapsed culvert network is shown in Figure 10,
| abell ed 6CA8.vert Section

Figure 11: Collapsed culvert network (‘Culvert Section 2") to the north of Cefnpennar Road identified
during post event inspections (image captured by RCT's Flood Risk Management team on 18"
February 2020)

The upstream culvert i nl &gurel0, wds al$ololeserved Cul v er
as surcharging during the storm event after becoming blocked with debris. Figure 12
depicts the surcharging f 1| 8Wweabruaryr2026 whicBul v er t
conveyed towards the lower reaches of Cwmbach.

Significant damage to the highway to the north of Cefnpennar Road and evidence of

stonewash and debris was identified across the road towards Bro Deg, indicative of

the overland flows conveying down Cefnpennar Road towards Bro Deg, Bryn Glas

and Maeshyfryyd ni rCwtmbecatbibersituaddition to flows towards

Cwmbach Road, Rhiw Ceris, Pant-y-Cer di n and Canal Road wit!
Cwmbachdésub-catchment.
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Figure 12: 'Culvert Inlet 2' at Cefnpennar Road surcharging and flooding onto the highway during
Storm Dennis

Overland runoff originating from the steep hillsides to the north and east of the sub-
catchment was also identified by residents and inspecting officers as a source of
flooding to properties situated directly adjacent to areas of hillside in addition to
contributing additional surface water flows towards the low points within the sub-
catchment.

One commercial property at Waterloo Street was confirmed as being internally flooded
during the storm event. Flows at this location are considered to have travelled downhill
along Blaennantygroes Road towards Cwmbach Road. A further residential property
was also confirmed as flooding internally at Cwmbach Road from water ingress to the
rear of the property. Both properties sit below areas of hillside, allowing sheeting runoff
from the hillsides to impact both properties.

As previously described in Section 2.2.1., surface water channelled via the steep
streets in Cwmbach naturally accumulates at the low point at the Cwmbach Industrial
Estate along Canal Road. Surface water ponding and surcharging surface water
drainage infrastructure, inclusive of road gullies and 6 Ma n h owlitren the éhdustrial
Estate, was observed during the storm event, resulting in 13 commercial units
becoming internally flooded north of the roundabout.

0Cul ve3bt slinlueatt ed to the rear of Sion Terrac:e
during the storm event, contributing additional flows towards Canal Road. Figure 13
depicts the condition of the culvert inlet following Storm Ciara which occurred a week
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before Storm Dennis. The image shows sandbags placed near the inlet, indicating that
OCul vert I nl et aledédofStodn Dermis. Ehawgedt h from O6Cul
30passes through a derelict property situated below the inlet and flows east towards
Tirfounder Road and onwards towards Canal Road. No flooding to residential
properties has been directly attributed to the surchar ge of O0QGu.l vert I nl et

Figure 13: Image of 'Culvert Inlet 3' captured by RCT's Highway and Streetcare Depot following
Storm Ciara on 71 8" February 2020

Residential properties in the lower streets of the 6 C e nG@wmhbaché  scatdhment at
Rhiw Ceris, Pant-y-Cerdin and Tre Telynog also suffered external flooding due to
surface water accumulating at localised low points. Reports of surcharging and
overwhelmed surface water drainage infrastructure were received by several residents
within the lower reaches of Cwmbach, indicating surface water accumulation to be the
primary cause of flooding during Storm Dennis. One residential property at Pant-y-
Cerdin and 3 incidents of internal flooding to ground floor flats at Tre Telynog was
confirmed during post event inspections.
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2.2.3. WESTERN CWMBACH SUB-CATCHMENT

This sub-catchment includes a small section at the northwest of Cwmbach and
extends into RCT03 along Canal Road. The Nant y Geugarn ordinary watercourse
flows in an easterly direction to the south of the sub-catchment.

Figure l4depi cts the observed pathways of floodi
sub-catchment during Storm Dennis.

JNNIAY 140UDINId

JSTy NOLSINOD

PO

) BACH /?04 CWMBACH RoAD D
[0}

<
z
=5
o3
&
$
BRO Dgg

by RS

0\ N
Legend
O@
O [J Western Cwmbach Sub-Catchment
—=* Flow Path

a

o 0 100 200 m
Wy, a )
Ra.

A,

A
S 9
L '?A

Figure 14: Observedflowp at hs wi t hi n t he 0 WatchmentrduringGStommiDeannisr 6 s ub
(15-16" February 2020)

During the public engagement exercise it was reported by a resident at Scales Row,
Canal Road, that the Nant y Geugarn ordinary watercourse overtopped its banks
during the storm event, resulting in 4 to 5 feet of external flooding within the rear
gardens of 3 properties. One residential property confirmed internal flooding to the
basement of their property as a result of the watercourse overtopping.
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2.3.  RAINFALL ANALYSIS

See RCT6és O6Overview Reportd of St Denmsi Denni s
Over vi e w? fBreapdetailad Ganalysis of the rainfall and ordinary watercourse
response.
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3. PossIBLE CAUSES

3.1. CuULVERT CONDITIONS

Within investigation area RCTO3 there are several unnamed watercourses which drain
the hillsides above the village of Cwmbach and discharge into the River Cynon. Many
of these watercourses are culverted beneath C w mb a cutbénssettlement.

Sever al cul vert i nl ets were inspected by RC

Council 6s Highway and Streetcare Depot f ol
condition and help determine whether they served as a contributing factor to the

flooding at Cwmbach. CCTV survey inspections of the culvert networks were
undertaken to ascertain both the operational condition of the network, and its structural

integrity along sections of the network.

It should be noted that all surveys reported in this section were undertaken post flood

event . ltés not possible to say what debri s
deposited as a result of the storm event and what had been deposited by previous

events (last inspections were completed in 2018-2019 following Storm Callum). As

such, the following should be considered to be reflective of the asset condition at the

end of the storm event and may not necessarily be reflective of the condition of the

assets prior to the onset of the storm event.

For the purpose of this investigation, the culvert conditions within investigation area

RCTO03 wi I | be described i n t weatghmmenttasdthet he O6E

6Centr al Cwoatbhenenh 6 s ub

3.1.1. EASTERN CWMBACH SUB-CATCHMENT

Figure 15 and 16 outlines the two culvert net wor ks surveyed withi
Cwmb a c h-éatchamertt and highlights the culvert sections and manholes known to
have surcharged during the storm event. Figure 15 highlights the sections/assets
associated t o i BrbBbegauerynatgooklknogn to have surcharged,
whilst Figure 16 highlights the infrastructure known to have surcharged along the
O0Tirfounid@anaRoaRloadé culvert network during

Page 30



Flood and Water Management Act 2010 /
Section 19 Flood Investigation Report Z@ﬁ
April 2022 RHONDDA CYNON TAF

MHS3

(%9025 50 m
| |

[] Eastern Cwmbach Sub-Catchment Boundary
X surcharging Asset
— Inlet/Outlet Structure
* Manhole
Culverted Ordinary Watercourse
— Bryngolwg - Bro Deg Network
—— Tirfounder Road - Canal Road Network

0 100 200 m
L E——

Figure 15: Surveyed culverted ordinary watercourse networks within the 'Eastern Cwmbach' sub-
catchment. The infrastructure identified as surcharging during Storm Dennis along the ®&ryngolwg 1
Bro Degénetwork is highlighted.

[1 Eastern Cwmbach Sub-Catchment Boundary
X Surcharging Assets
* Manhole
— Inlet/Outlet Structure
Culverted Ordinary Watercourse
— Bryngolwg - Bro Deg Network
— Tirfounder Road - Canal Road Network
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Figure 16: Surveyed culverted ordinary watercourse networks within the 'Eastern Cwmbach' sub-
catchment. The infrastructure identified as surcharging during Storm Dennis along the dirfounder
Road i Canal Roadbnetwork is highlighted.
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The d@ryngolwg 1 Bro Degbculvert network was partially surveyed (between MHS1
and MSH3, Figure 15) post Storm Dennis in March 2020 following the identified
collapsed culvertat O Cul v e r (Figuxkeed) which résultéddn internal flooding
to 3 residential properties at Bro Deg and contributed surface water flows towards
Canal Road and Cwmbach Industrial Estate.

The culvert network between MHS1 and MHS3 was surveyed to be in poor structural
and operational condition with large holes, root mass and collapsed pipework
observed, particularly between MHS1 and MHS2. Figure 17 shows the condition of
the internal culvert barrel at the point of collapse approximately 14 metres upstream
of MHS1.

The poor condition of the culvert network between MHS1 and MHS3, and the
subsequent collapse of the culvert structure has been determined as the primary

cause of flooding at this locationi n addi ti onH$ 26 c(@@uMa migo I6eM 1 6,

to surcharge.

8,00:08:37,13.78 m
Collapsed drain/sewer, PIPE COLLAPSED HOLDING UP
FLOW

Figure 17: CCTV image of the collapsed @ryngolwg - Bro Degbculvert network 13.78 metres
upstream of MHS1 (CCTV survey undertaken 02/03/2020)

The ®@ryngolwg i Bro Degdculvert network was surveyed again in September 2020 to
assess the condition of the entire length of culvert network. Significant debris was
identified at the outlet and downstream watercourse which is considered to have

contributed to the s u,rassdriatedgoethe diirfourdd€ iRoad e r t

Canal Roado culvert network (Figure 16). The condition of the unnamed ordinary
watercourse is described in Section 3.2.
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O0Culvert I nlet 16 was al so o b sfellowngtte storm

be in

event. Figure 18s hows evi dence of damages &assumeédhe cul

to have been caused by debris during the storm event.

e
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Figure 18: Image of 'Culvert Inlet 1' at Tirfounder Road following the storm event

The dirfounder Road i Canal Roadéculvert network was surveyed in September 2020
and identified multiple Grade 5 operational defects within the majority of the network.
The survey operation was abandoned at several locations due to settled deposits and
debris in the network restricting camera access, particularly along the network length
at Canal Road where it was reported that several manholes surcharged during the
storm event and continued to surcharge in the days following.

Figure 19 identifies6 MH® 4 6 Manhol e 26, Figure 4),
T Canal R o a d,bas Imeavilywsdtedkwith silt and stone during surveying
operations. Significant volumes of silt and stone was identified at several manholes
and catchment pits along the culverted network. A significant cleansing operation was
carried out to remove approximately 5 tonnes of debris from the culvert network.
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Figure 19: Mud and silt identified at MHS4 (Manhole 2, Figure 4) during CCTV survey operations
prior to cleansing (left) and the debris removed from the MHS4 (right)

Debris was observed along the IymowgtihBrof Dimdgtdoh t h
dirfounder Road i Can a | Eutvexrtchétworks, indicative of the high sediment

loading being transported from the ordinary watercourses upstream of the Cwmbach

catchment. The poor operational condition of the culvert networks within the d&astern

Cwmb a sub-6atchment is considered to have contributed to the surcharging of

6Cul vert &ah éa b ldéidg2héd statm event.
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3.1.2. CENTRAL CWMBACH SUB-CATCHMENT

Figure 20 outlines the fourcu |l ver t

sub-catchment and highlights the culvert sections and infrastructure known to have
surcharged during the storm event.
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Following the identification of a collapsea | o n g

during Storm Dennis, the culvert network and inlet structures were surveyed by a
Council appointed contractor to assess its condition.
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0 Cul v er waslidentified to B2 @ poor condition during post event inspections.
Figure 21 depicts the damaged debris screen which was caused by mobilised debris
washing down the watercourse channel during the storm. Figure 22 depicts the volume

ofaccumul ated
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contributing to its surcharge.
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Figure 22: Internal condition of 'Culvert Inlet 2' following Storm Dennis

Grade 4 and 5 operational defects were identified at several sections of the
6Cefnpennar Ro ad indicativd of ther high sedintemt tbading from the

upper catchment during the storm event. The culvertinletsupstream of &6Cul v
2 ,0ocated adjacent to the highway to the north of Cefnpennar Road, and take flow

directly from the hillside, were identified during post event inspetions as heavily filled

with silt and stone which required cleansing (Figure 23). This debris is considered to
havecontri buted to the surcharge of i6t€thd ver:t
60Cef p&Rmmaal® c ul v,eeducingnte hydvamlic kapacity and contributing to

the collapse downstream of WMHS16( | abel | ed 6 CulFgee20). Secti on 2

In response to the identified culvert collapse at Cefpennar Road, emergency repairs
were carried out to repair the culvert section, followed by further culvert lining works
undertaken by a Council appointed contractor in August 2021 to repair the structural
damages within the network length.
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Figure 23: Silt and stone removed from the culvert inlets located upstream of the collapse at 'Culvert
Section 2' along Cefnpennar Road (captured by RCT's FRM team on 18/02/2020)

Figure 24: Downstream view of the culvert collapse which resulted in water flowing down Cefnpennar
Road towards the lower reaches of Cwmbach (captured by RCT's FRM team on 18/02/2020)

T h eSiordTerrace i Can a | Roadd6 cul vwevweyed toma@so beoim goorwas s
operational condition, with a high volume of silt and debris identified throughout the
culvert barrel, particurarly along Canal Road.

Upon CCTV survey inspections, a high volume of debris and silt was observed to be
blocking access to 6 Cu | v e 13G Thd arda surrounding the inlet was also very
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overgrown which restricted access to inspect the inlet, however, based on Figure 13
whichi s an i mage 03 @y i weekepdor o thé stdrm event, the
culvert structure is identified to be in poor condition. This condition of the aged
infrastructure, in addition to the debris identified to be obstructing the inlet and open
watercourse is considered to have contributed to its surcharging, resulting in ordinary
watercourse flows conveying towards Canal Road and Cwmbach Industrial Estate.

A high volume of silt and settled debris was identified within the culvert network running
beneath Cwmbach Industrial Estate. This was assessed as reducing the cross-
sectional area of the network by more than 50%. The poor operational condition of the

network is considered to have contributed to

storm event. Figure 25depi cts the volume of silt i
surveying and cleansing operations. This debris is assumed to have entered the
network from the upper catchment during the storm event.

Figure 25: Significant volume of silt identified within 'Manhole 3' during CCTV survey operations
(captured in June 2020)

The ®Pant-y-Cerdin6 and oO0Cef npennar Raedshsuvaykdpest t

event to assess their condition for any evidence of surcharge. The surveys identified
both networks to be in poor structural and operational condition, with heavy siltation
present at culvert structures associated with the networks, however, based on the
available evidence presented within this report, no flooding was observed to have
occurred along both culvert networks.

Based on the available evidence, this investigation has concluded that the condition
of several culvert networks within investigation area RCT03 have been assessed as
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being in poor condition, with several Grade 4 and 5 structural and operational defects
identified. Despite this, the internal condition of the culvert networks is not considered
to be the primary cause of flooding to properties within the investigation area during
Storm Dennis. The primary cause of flooding has been determined as the significant
volume of water entering the watercourses from the hillsides and the associated
mobilisation of debris downstream which caused several culvert inlets to become
blocked, resulting in the observed flow pathways that occurred during Storm Dennis.
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3.2.  OPEN WATERCOURSE CONDITIONS

Several sections of natural ditches and open watercourses which drain the steep
hillsides above RCTO03 are identified to flow through the investigation area and

discharge into the Aberdare Canal / Cwmbach Ditch and River Cynon to the south of
RCTO03 (Figure 26).
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Figure 26: Map of Ordinary Watercourses which feed into investigation area RCTO03.

Following the storm event, RCT Flood Risk Management officers carried out a site
walk-over assessment, where possible, of the ordinary watercourses upstream of the
culverted infrastructure identified as sources of flooding (highlighted in Figure 26) to

assess the condition of the watercourses for any signs of overtopping, evidence of
scour and any land movement of the hillsides.

Information pertaining to the condition of the sections of unnamed ordinary
watercourse were also assessed during CCTV operations undertaken following the
storm event.
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3.2.1. UNNAMED ORDINARY WATERCOURSE 1

The unnamed ordinary watercourse upstream of @ryngolwg i Bro Degb culvert
network was assessed during post event inspections following the identified culvert
collapse a't 6 Cul ver tand Swahdrge coh 6 Mabn h o ITee adséssment
identified evidence of embankment scour along sections of the upstream watercourse
in addition to debris, inclusive of woody debris, deposited within the downstream
channel (Figure 27). Evidence of out-of-bank flows from the watercourse was also
observed along sections of Bryngolwg, directly below the watercourse, whereby debris
had been deposited along the highway during post event inspections.

The poor condition of 6unnamed or di nar ys comsideredr to bave
restricted the capacity of the watercourse to manage the flows coming from the
hillside, contributing to the exceedance ordinary watercourse and surface water flows
conveying towards the lower reaches of Cwmbach.

The debris identified within the watercourse is also considered to have contributed to
the volume of debris identifiéea®dBrwi Deigd
network, however the primary cause of surcharge at & Ma n h oahdethe tallapse of
60Cul vert Hsbeaeniattributedté the poor structural condition of the culvert
network.

Figure 27: Debris identified within 6 khamed Ordinary Watercourse 18during CCTV survey
inspections post storm event
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3.2.2. UNNAMED ORDINARY WATERCOURSE 2

60 Cul v er takes inflove from & émall section of unnamed ordinary watercourse
(Il abell ed 6unnamed or di meaathe rearaftTifounder Road. e 2 6,

The open watercourse upstreamo f 6 Cu |l v e r tidentified te e invéry pooa s

condition during post event inspections. Figure 28 depicts the materials and debris

identified within the watercourse, which consisted of woody debris in addition to large

objects indicative of fly tipping. This debris is considered to have contributed to the

bl ockage and associated r eductoimanagethaflow apacit

of water, resulting in its surcharge.

Figure 28: Woody debris and other material within the section of ordinary watercourse upstream of
‘Culvert Inlet 1' at Tirfounder Road (captured during post event CCTV survey operations)
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3.2.3. UNNAMED ORDINARY WATERCOURSE 3

6 Cul ve3dt tlarkleest iwnnfarhed evdinary watercourse 36to the rear of Sion
Terrace (Figure 26).

The open wat ercour se upstr e @dwavifentifted tolbe mmpaor | nl et
condition during post event inspections. Figure 29 illustrates areas of heavy
embankment scour and areas of debris deposition consisting of large stones which

are considered to have been mobilised downstream during the storm event by the fast-

flowing water. The evidence does suggest that the identified scouring and deposition
ofmaterialcont ri buted to the bl ockage annl etubXdé& gL
during the storm event.

Figure 29: Condition of 8 Uhamed Ordinary Watercourse 36showing significant embankment scour
(left) and debris deposition within the channel (right) during post event inspections
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3.2.4. UNNAMED ORDINARY WATERCOURSE 4

Thesection of open watercour3a® atpsCefkrmamemrard
consists of a heavily modified channel which runs adjacent to the highway and is
partially culverted in sections (see Figure 30).

Figure 30: dJnnamed Ordinary Watercourse 46upstream of 'Culvert Inlet 2' which runs adjacent to
Cefnpennar Road

During post event inspections, the upstream channel was observed to be filled with
stone and silt (Figure 23), considered to have been washed down the hillside above
Cefnpennar Road during the storm event. Sheeting runoff is also considered to have
over capacitated the watercourse, leading to out-of-bank flows along the highway, in
addition to contributing to the surcharge at

The delivery of sediment and stone towards the investigation area via the unnamed
ordinary watercourse is considered to have contributed to the surcharging of several
culvert inlets and sections of culverted infrastructure, in addition to the blockages
observed to the highway drainage infrastructure within the lower reaches of Cwmbach
as a result of overland flows carrying material.
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3.3.  MAIN RIVER

The designated main River, Cynon flows west to east to the west of Cwmbach (Figure

31) and flows through the southwest corner of the investigation area, to the rear of the
A4059 (Canal Road). Aberdare Canal / Cwmbach Ditch is also identified as a
designated main river and flows adjacent to the southern boundary of the investigation

area before discharging into the River Cynon below the roundabout.

CErp_pENN
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Figure 31: Map depicting the designated main rivers and ordinary watercourses which flow through

RCTO3

3.3.1. MAIN RIVER LEVELS AND FLOOD WARNINGS

The hydrograph in Figure 32 illustrates the rapid rise in levels of the River
response to rainfall, captured at

Cynon in
NR Wb

approximately 2 kilometres upstream of investigation area RCT03. The River Cynon
at Aberdare reached its highest peak recorded at 03:00am 16" February 2020,

reaching 2.13 metres.
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Figure 32: The River Cynon level at Aberdare station between the 14t and 17" February 2020
(Natural Resources Wales)

The green bar displayed on the hydrograph shows the typical level of the River Cynon

at Aberdare station, ranging between 0.1 and 0.55 metres. At its peak, the River Cynon

at Aberdare was almost three times higher than its average level, stressing the

exttte me and unprecedented | evels that RCTO6s ri
intensity. As a result of the significant rise in river levels following heavy and persistent

rainfall, the River Cynon overtopped its banks to the rear of the industrial estate

situated below the roundabout along the A4059 (Canal Road), contributing to the

flooding of four commercial properties and railway line. Aberdare Canal / Cwmbach

Ditch was also confirmed to have overtopped its banks to the rear of properties at

Scales Row, causing internal flooding to the basement of one residential property.

Investigation area RCTO03 falls within N R WéAberaman Flood Warning Area.

A OFAatod( i ndi c at possiple)ffor tbedRtver Gygon was issued by NRW
at 12:51 on 15" February 2020however , no O6Fl ood Warningd al
is expected) were issued for the River Cynon at Aberaman during Storm Dennis.

NRW have acknowledged wi t hi n their O6Fl ood | Athattheence R
operation of the Flood Warni ng Servi ce fAcame under signi
February and at ti mes became overwhel medo r e
late (after the onset of flooding) or not issued at all.

3 February 2020 Floods in Wales: Flood Incident Management Review (cyfoethnaturiol.cymru)
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Improvements to their flood forecasting and warning services are being internally
investigated by NRW and where feasible implemented to deliver the recommendations
outlined within their Flood Incident Response Review?.

3.3.2. MAIN RIVER FLOOD RISk

Figure33i s an excerpt from NRWbs Flood Risk Ass.
exercise which depicts the main river flood
with the presence of flood defence infrastructure. The darker shading identifies areas

at higher risk of flooding (more frequent/less extreme rainfall events) and lighter

shading showing the lower risk areas (less frequent/more extreme rainfall events).

The commercial properties impacted by flooding at Canal Road are situated directly
adjacent to an area of high to low flood risk as depicted in Figure 33. The properties
fronting the Aberdare Canal / Cwmbach Ditch are identified at high risk of main river
flooding.

A high risk of flooding means that an area has a chance of flooding of greater than 1
in 30 (3.3%) each year; a medium risk of flooding signifies a yearly chance of flooding
between 1 in 100 (1%) and 1 in 30 (3.3%); meanwhile a low risk of flooding means
that an area has a chance of flooding of between 1 in 1000 (0.1%) and 1 in 100 (1%)
each year. Considering Storm Dennis was estimated as in excess of a 1 in 200 annual
probability (Q200) flood event, the area of flooding during Storm Dennis aligns with
those depicted by the high and medium extents.
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Figure 33: Natural Resources Wales' Flood Risk Assessment Wales (FRAW) map for River sources
at RCTO03. Contains Natural Resources Wales information © Natural Resources Wales and database
right. All rights reserved.

In addition to reports that the River Cynon overtopped its banks below the roundabout
at the A4059 (Canal Road), it was also reported that manholes to the rear of the
commercial properties were surcharging during the storm event. Based on the relative
high levels recorded within the River Cynon during the storm event, it is considered
likely that the outfall conditions of the culverted ordinary watercourse, surface water
and sewer structures became restricted. This is considered to have contributed to the
observed surcharging of the culverted ordinary watercourse network within the
industrial estate (south of the roundabout) however, there is limited evidence to outline
this interaction.

A low risk of flooding from main rivers is noted elsewhere within the investigation area,
specifically across Canal Road and the Cwmbach Industrial Estate, however no

incidents of internal flooding sourced by Aberdare Canal / Cwmbach Ditch or the River
Cynon were reported within RCTO03.
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3.3.3. MAIN RIVER FLOOD DEFENCES

The commercial properties impacted by the River Cynon at Canal Road and the

residential property impacted by the overtopping of the Aberdare Canal / Cwmbach

Ditch are currently 6 kbdefendedé , i . e., there ar e ddefeicer mal |y
infrastructure under the operation and maintenance of NRW in place along the

designated main rivers at Cwmbach.
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3.4. HIGHWAY DRAINAGE CONDITIONS

Surface water runoff along the highway was reported by residents at various locations
within the investigation area during Storm Dennis, however, there is no evidence to
suggest that the condition of the highway drainage within RCTO3 significantly
contributed to the flooding of properties. The highway drainage infrastructure was
overwhelmed by intense rainfall and subsequent surface water flows, in addition to
ordinary watercourse flooding associated to culvert infrastructure surcharging, which
led to the accumulation of standing water entering properties within the lower reaches
of Cwmbach.

Overland flows from areas of hillside and runoff originating from surcharged culvert
infrastructure across RCTO3 resulted in deposition of mud, silt and debris across
several streets which is assumed to have entered the highway drainage network via
gullies. In these instances, it is likely that highway drainage assets will have had a
limited capacity to intercept flows within the investigation area. Evidence of deposited
debris along Bro Deg (Figure 34) and Cefnpennar Road (Figure 35) is indicative of the
flow paths during the storm event.

Figure 34: Debris deposited along Bro Deg by the surcharging ordinary watercourse and surface
water flows during the storm event (image provided by resident)
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Figure 35: Debris deposited along Cefnpennar Road by surcharging watercourse and surface water
flows during the storm event (image provided by resident)

The reduction in hydraulic capacity as a result of the mobilised debris is considered to
have contributed to the surface water flooding observed at Pant-y-Cerdin, Tre Telynog,
Maeshyfryd and Canal Road. The large quantities of sediment and debris washed onto
the streets is also indicative of the high sediment loading from the ordinary
watercourses described in Section 3.2.

Highway drainage is not designed to manage overland flows from private areas, parks
or open space, nor is it designed to accommodate fluvial flows that may arise during
storm events. In this instance, the capacity of the highway drainage in RCT03 was
exceeded as a result of ordinary watercourse and surface water flows entering the
network after conveying from the top of the catchment. The maintenance condition of
the highway drainage infrastructure is not considered to have significantly impacted
the flooding experienced during Storm Dennis.
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