3.5 Area 3 North 17 Cork Rd Bridge to N25

Area 3 includes Midleton Town Centre, southern si
adjacent to Dungourney River and Bailick Road. The area is at risk of fluvial flooding from the Owenacurra
and the Dungournewas well as tidal flooding.
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Figure 46: Area 3 North
3.5.1 Cork Road BridgkLidl Bridge

Mechanisms of Flooding in Hydraulic Model

There are a number of mechanisms of flooding in the areatfe@ork Road Bridgeo the Lidl Bridge on
the Owenacurrarhis area includes a number of large commercial propéntksling Lidl (Waters Edge)
and businessaccessed from Riverside Wag well as residential propertié§¢odlands Estate, Thomas
Stree}. The mechanisms of flooding detailed below correspond to the arrdviguire47.

A. Water overtops the right bank of the Owenacurra at the Woodlands estaterébatiiely lower
return period events;

B. Thomas Streds inundateddue to water getting out of channel on the left baintke Owenacurra.
This mechanism also inundatearerside Way and the carparks/ commercial properties in this area.

C. Thomas Street is also at risk of flooding from overland flow from Main Street.

D. Upstream of the Lidl Bridge water gets out of bankteright bank of the OwenacurrBroperties
within the Waters Edgeommercial developmeitre at risk from thisnechanisn{Lidl, McDonalds,
Aldi etc)
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Figure 47: Cork Bridge/ Lidl Bridge: Existing Flood Mechanisms

Comparison of Modelled vs Observed Mechanisms During Storm Babet

All the mechanisms of floodinig this area as detailed in the hydraulics reportasrbted aboveccurred

during Storm Ba#t. We have been able to determine this by reference to the aerial imagery as supplied by
the Guileen @astGuard Figure48) and observations from our site visif§rack marks recorded in the days
after the flood event welmsocompared against dardatain order to confirm the flood extenis the
Woodlands Estate and Thomas Street Avéa.note thathiere was good validation between tack mark
dataand the Q1000 model water levels in these areas.
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Figure 48: Flooding of Woodlands Estate and Riverside Way
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Figure 49: Woodlands and Thomas Street: Wrack Marks Levels (mOD)

Stills of CCTVfootagefrom theAlB Carpark cameraréfer toFigure48for the location and direction of
camera show water géing out of bank andtartingto flood Riverside Way at circa 12.00pm.eBe stills,
which are time stampedre presented iRigure50.
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Figure 50: Flooding of Riverside Way between 11.50am and 12.05pm

From inspection of the fulLCTV footage the peak of the floogvent in this areaccurred at circ2.20om
in this areaFigure51 presents a still of the CCTV footage shows the extent of the flooding at thiStime.
peak of the flow on the Dungourney is discussed in Se8tma
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Figure 51: Flooding of Riverside Way between at estimated peak (2.20pm)

Figure52 presents an aerial imageTiomas Street and thédl developmeninundated after the peak of
the event. It can be seen that the Lidl bridge is not surcharged in the Dnage footage takefiom earlier
in the event anthereforecloser to the peakloes however shothat thelLidl Bridge wasn factsurchargd
by the evenbut not overtopped. t eStignated that water levels upstream of the bridge were4iboaODat
the peakwhich is almost equivalent to tl@gl000model max water levedf 3.95mOD.
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Figure 52: Flooding of Riverside Way, Thomas Street and Lidl
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Wrack marks recorded in the Waters Edgenmercial developmeiatre presented iRigure53. All the
levels arecirca 100mm higher than tmeodelledQ1000 maknum water levetin this arealt is noted that
the model ha a T5downstreamidal boundarywhich coincideswith the peak of théluvial hydrograph
which suggests that the Q1000 modelled water levels would in fact be lower if the model was run with a tidal
boundary equivalent to the recorded tide during Storm Babet.
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Figure 53: Waters Edge Development: Wrack Marks Levels (mOD) and estimated direction of flow

Based on an inspection of the various datasetslo notbelievethat water overtopped the right bank of the
Owenacurra downstream of the Lidl Bridge during Storm Babet and that the inundation of the car park
between the Aldi and McDonalds was a result of overland flow which originated from upstream of the Lidl

bridge.The likely flow paths in this area are also presentddgare53.

It is estimated th&8 residential properties adcommercial properties were floadiin this areaduring

Storm Babet.

3.5.2

Mechanisms of Flooding in Hydraulic Model

Lidl Bridge to Chadwicks

There area number ofmechanisms of floodino the area between Lidl Bridge and ChadwicKsis area
includes dargenumber of commercial arrgsidential propertieis the vicinity ofKennedy ParkThe

mechanisméistedbelow correspond to the arrowsHigure54.

A. As discussed in Sectidh5.], water overtops the left bank upstream of the Lidl Bridge and travels

South along Riverside Way towards Coolbawn Court

B. Wat er
Bridge

al

so gets

out

of

bank

a | o opgtreamhoéPomtoor t

C. Downstream of Pontoon Bridge the left bank is overtoppeidh leads tdlooding of the ESB Site

D. As discussed in further in SectiBrb.3 overland flow from Upper Main Strealso leads télooding

in this area.
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E. The Dungourney overtops the left bank around the Bailick Road Baiggi@lso results flooding
of the Bailick Road adjacent to Chadwidkardware store

Legend
{01000 Model Extent
Storm Babet Est. Extent [t

Figure 54: Lidl Br i d g e: ExistingCHhoadiMetharksins

Comparison of Modelled vs Observed Mechanisms During Storm Babet

All the mechanisms of floodinigsted above were observed to ocduring Storm Ba&t. The mechanisms

were largely validated usingp@al images taken by thBuileen @astGuard drone footage uploaded to

social medias well as our own observations from the site vi$it® owners/staff of a number of

commercial properties also confirmed to Arup the extent and depth of flooding in their premises during the
event.
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Figure55 presents stillimageof the drone footagehich was uploaded to social media @hdws
Riverside Way and th€oolbawn Court/ Kennedy Park areandated by the event close to the peak.
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Figure 55: Flooding of Riverside Way and the Coolbawn Court/ Kennedy Park area

Figure56 presentanaerial imagdrom the GuileenCoastGuardwhich showsextensive flooding oMain
Street.The flooding to the East of Main Stragdasover | and fl ow coming the Drur
(refer toSection3.5.3.
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Figure 56: Flooding of Main Street

Figure57 presentan imageaakenat 3.50pm on the day of the flood evantishows flooding oBailick
Road South of the Dungournéi/e note thabnly one residential propertyas inundateéh this areaThe
commercial properties on Bailick Road (iGhadwicks andhe Uisce Eireann sit@¢sere not inundated but
we note thaéntrances to the sit@gere as these are at a lower elevationsittiie buildings.
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Figure 57: Flooding of Bailick Road South of the Dungourney

Flood watettraveled south along the Bailick Road until it entered the estuarywadocations These
locations wereChoctaw Parkmmediately North of N25 bridge anlde existing boat ram@outh of the N25.
There were no reports ahypropertiessouth of Chadwick®eing inundateduringthe eventFigure59
presents another photograph (taken at 3.40pm) of the flood eldegtthe Bailick Road adjacent to the
Choctaw Park.

An estimation of flood depth from a local resident was recorded by Office of Public Work (OPW) Staff in
the days after the event the residential property opposite Chadwicks. It was estimated that the water depth at
this location was circa 0.72m as showirigure58.
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Figure 58: Esti mated Depth of Flooding at the Residenti al Property O

Choctaw Park

Riverside Park

Figure 59: Flooding of Bailick Road/ Riverside Park adjacent to Choctaw Park

A wrack mark was recorded I6yPW Staff in the days after the event at Nunsville, Riverside Park along the
Bailick Road. It was estimated that the water depth at this location was circa 0.27m as dfigure0.
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Figure 60: Wrack Mark at Nunsville, Riverside Park, Bailick Road

Figure61 presents the modelled existing scenario Q1000max flood extent in blue and the Storm Babet
estimate extent in red hatcfor this areaThe deltabetween the surveyedack marks and the modeled

Q1000 max water levels also shownlt is evident from inspection of the deltalues that the wrack marks

and modelled Q1000 water levels are in close agreement despite the different tidal conditions in the model

and during the actual event
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Figure 61: Riverside Way to Chadwicks: Wrack Marks vs Q1000 Modelled Levels (m)

It is estimated th&1 properties were flocelin the area between Lidl Bridge and Chadwidksing Storm

Babet.
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3.5.3 Upper Main Street t€onnolly Street

Mechanisms of Flooding in Hydraulic Model

There arawo mechanisms of flooding itis area both of which adetailed belowandcorrespond to the
arrows inFigure62

A. Overland flow from the area to the Noktia the top of Main Stredtiscussed in Sectiat4.7)

B. Overland flow from the area to the North @Wa u rAyedu(discussed in Sectich4.?)
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Figure 62: Upper Main Street/ Dr u r Avérasie: Existing Flood Mechanisms

Comparison of Modelled vs Observed Mechanisms During Storm Babet

Both of themechanisms of flooding detailed above occurred other during Storet &adbas wih the other
areas in the town centre, this wedidatedwith reference to the various aerialages our site visits and
discussion with the owners and staff of various commercial premises.

Figure63 presents an aerial imagetbe upper endf Main Streefrom which it can be segha the upper
end of the street ifoodedto shallow depthslue to overland flow from th€&wns Parlarea
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Figure 63: Flooding of Upper Main Street

Figure64 presents aeriamagery at the lower end &fr u rAyedug Conrolly Streetfrom which it can be
seen that the entire area is inundated.

> A
Connolly Street

Figure 64: Flooding of Dr u r Awvérsie/ Connolly Street.
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A picture shared on social medaiad which is reproduced belowhigure65 showsthat the flood depths
alongD r u rAyedu, adjacent to An Starere very significant and well in excess of 1.4 note that
flood depths of this magnitude are ci@&m higher than the Q1000 modehxmum flood depthin this

area

Figure 65: Water depths: Dr u r Avérsie (adjacent to An Stor)

It is estimated that10 propertiesvere inundated in this area during the flood eventrtaprity of which
werecommercial properties.

354 Beechwood/ Oakwood Estate

Mechanisms of Flooding iHydraulic Model

Theprimarymechanism of flooding in thBeechwood and Oakwood Estate is from overlang 8atering
the rear of the estate. This wateiginatesfrom overtopping othe left bank of the Dungourneynd flows
across the GAA pitches before reaching the estie mechanism of floodings indicatedin Figure66.

As part of the GAA grounds redevelopment works it is understood that an informal earthen embankment was
placed parallel to the rear wall of the Beechwood and Oakwood E$iatgsver, there is a gap of circa

15m in this embankment between the South of Beechwood Drive and the North of Oakwood Lodge. It is
likely that the majority of flood water entered the estates at this location.
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Figure 66: Beechwood/ Oakwood Estate: Existing Flood Mechanisms

Comparison of Modelled vs Observed Mechanisms During Storm Babet

A significant number of wrack marks were recorded on this area and were used to generate the maximum
flood extent from the Lidar dats shown irFigure66. This extent was then cross referenced with the
anecdotal data on the flood extent and depths which were observed in the estates during the event.

From comparison of the Q1000 model extent and the Storm Babet observed extent it is clear ted model
Q1000 extent is consideralssthan the observeelxtent of floodingwithin the Beechwood/ Oakwood
estatesThis may be due tihe flowfrom the Dungourney catchment during the event being in excess of the
Q1000 design flowi.e. Storm Babet may have approximated to an event in excess of the Q1000 event on the
Dungourney. Alternatively, theodel in this aremaynot be representative of what is thie ground and

may therefora@inderestimag water levels for extreme events in the area. This may be related to recent
changes in the floodplain elevations associated with the development of the GAA pitches or it may be a
function of the roughness in channel and on the floodgrairther assessment of tesign hydrology and
hydraulicmodel will be carriedn order to investigate the representatioistdrm Babeby the model

A still of a video taken by a Beechwood resident and shared with the Project Team is shiguneié7
below, it shows the GAA Grounds inundatids noted that thpermitted GAA development required no
reduction in floodplain storagtherefore if this was constructed as permitted it should not result in an
increase in flood levels
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Figure 67: Flooding of the GAA Grounds to the Rear of Beechwood
It is estimated that 37 residential properties were flooded in this area during Storm Babet

355 Irish Distillers Site

Mechanisms of Flooding in Hydraulic Model
The IrishDistillers Site(which includesThe dmeson Experienges at risk from anumber of mechanisms of
flooding from the Dungournewgs listed below and as sketchedrigure68:

A. Fluvial water from the Dungourndyacksup the culvert under the Distillery entrance resulting in
flooding around the tail race.

B. Water overtops the right bank of the Dungourney flooding the site from the South. It is noted that
that the perimeter wall between the IDL Site and the Pé&plark has been removed from the
hydraulic model for events beyond the Q50 event

C. The main source of flooding to the IDL sigdfluvial water from the Dungourney baoky up the
culvert andalso overtopjmg the existingbund spill level

D. The right bank of the Dungourney overtops resulting in fluldalding at the extraction pump

E. Water overtops the left bank of the Mill Race and travels South before entering the Dungourney.
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Figure 68: Irish Distillers: Existing Flood Mechanisms

An additional mechanism gfroundwateflooding which was not considered by ts000 modebut
whichwas activated during the Storm Balsetietailed as:

F. Surcharging of the cavern water system to the west of Distillers Cottage. The cavern started to
surcharge when the distillation process was shut down (circa 2pm). As this mechanism was
attributed to groundwater flooding it was not included in the hydraudidel.

A meeting was held between Arup and IDL after the flood event to discuss the mechanism of flooding/ flood
extent on the site during Storm Bab&il.the mechanismmdetailed above, with the exception of mechanism

E occurredduring Storm BabeEurther detail on these mechanisms during Storm Babet is outlined in the
next section.

Comparison of Modelled vs Observed Mechanisms During Storm Babet
Note: Arup are @waiting images fronthe eventhe IDL which will be included in this section in a later draft
of the report

It is noted that the extent of flooding in the Q1000 model is less than what was observed during the flood
eventin the IDL Site. This may be due to the flow in the channel bgiegterthan the Q1000 design flow
and/or thesetupof the model in this area not being representative of what is on the ground. Further
assessment of the model will be carried out to better represent the mechanism of flooding during Storm
Babet.

Al t hough the wall bet ween the Peopl seépagebhmugh and t
cracks/ grouting caused by a large head of flood water on the river side of the wall@Rae was

observed during the flood event. It is noted that this mechanism was not a significant source of flooding on
the IDL site.

The mainvolume of water entering the site was fréiavial water backhg up the culvert and over tojng
of the bund spill levetlose to the micro distilleryAn image of the outfall and spill is shownFigure69.
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Figure 69: Millrace outlet to Dungourney

There were reports that the area around the extraction pump flooded during Storm Babet due to over topping
of the Dungourney right bank.

The model assumes the existing sluice gate upstream on the millrace fails and therefore théakdbace
water from the Dungourney andastive. During the Q1000 model scenario the left bardetopsbut this
mechanism was not observed during Storm Babet as the milescenly wet withdirect rainfall
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Figure 70: Irish Distillers Upstream: Modelled vs Observed Storm Babet Flood Extent

A number of mechanisms which resulted in flooding on site during thefR@itbeventare not believed to
have reoccurred during Storm Babet. These included significant flooding at Foxes Hollow, although there
was some localised flooding of the vegetated éasahown irFigure70), it was not a major concern during
Storm Babet. Groundwater flooding to th@rtheast corner of the site did not reoccur as the discharge point
has been blocked up since 2016. A repeat of localised flooding close to the culvert (which discharges to
Foxes Hollow) through the northern embankment in 2016alsms0t reported.

Based on the meeting held with the IDL after the flood evewas noted that 7 buildings flooded on site,
these included;

1 The Auditorium (circa 1m lower FFL than the rest of the building)
1 The Jameson Experienceirca 900mm of flooding

1 The MicroDistillery - circa 900mm of flooding

1 Warehouse A

1 Southern portion of Warehouse A2

1 ThePump Station offtake

Water got within a few centimetres of the Distillers Cottage and the Warehouse 1 FFL which had been raised
in recent years.
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3.5.6 The Babys Wallkk Lower Main Street

Mechanisms of Flooding in Hydraulic Model

The main area of the town in the vicinity of The
number of mechanisms of flooding from the Dungouraey the Owenacurrdhe mechanisms of flooding

in the hydraulic model detailed below correspond to the arrowigure71

A. For the large return period events, flood risk in the vicinity of Main Street is partly due to overland
flow from the Owenacurra River detailed inSection3.5.3 The threshold of flooding of this flow
path is the Q1000 eveint the hydraulic model;

B. There is also a risk of overland flow from Dru
Connolly Street/ Dickinsdis Lane asletailed inSection3.5.3 The threshold of flooding of flooding
of this flow path in the hydraulic model is the Q100 event.

C. Overland flow from the Owenacurra via Kennedy Rarll Broderick Stredtavels East as detailed
in Section3.5.2

D. The Babys Walk is flooded from the East due to overland flosnfthe IDL/ Peoplé Park as
discussed in Sectidh5.5

E. The Babys Walk area is directly flooded from tBeingourneydue to over topping of the right bank
of the river The threshold of flooding for fluvial flooding is the Q5 event

F. The Distillery Walkk Cu d d i gasea downstieant af Lewis Bridge is athectly flooded
from theDungourneydue to over topping of the right badlring the Q1000 event.

G. Water overtops the Dungourney left bank upstream of Lewis Bridge and floods the Roxboro Close
Area in the modelled Q1000 event.

H. On the left bank downstream of Lewis Bridge water gets out of channel in the Q1000 model event.

I. Broderick Street is also flooded frdiow coming downMain Street
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Figure 71: Lower Main Street/ The Babys Walk: Existing Flood Mechanisms

Comparison of Modelled vs Observed Mechanisms During Storm Babet

All the mechanisms of flooding in the hydraulic model detailed above occurred during StosmTBab
mechanisms were largely validated usiegad images taken by th8uileen @WastGuard drone footage
uploaded to social media or images taken by the public and steering group members

Figure72 shows flooding of Lower Main Streat2.11pmon the day of the event. Mtks marks taken at
the Three shop at the end of Main Street were circa 3.8mi@éh is 300mm above the modell©d.000
modeled water level at this location (i.8.5mOD.
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Figure 72: Flooding of Lower Main Street

A wrack mark was also recorded by Arup at the front door of tiee shopthe maximum depth of
flooding at this location was cirdal8n as shown ifrigure73.

A'Max Depth 1 18m

Figure 73: Wrack Mark at Three Shop

Figure74 was provided byhe Guileen @astGuardshows the extent and active mechanisms of flooding in
thelDL, Peoplés Park and The Babys Wadkea. Water flooded the rear of the Distillery Walk Cottages via
the Corabby Court development (Mechanism B), through the IDL entrance and the gap in the wall
connecting Peopds Part to Distillery Walk (Mechanism D) and directly from the Dungourney (Mechanism
E). The flood mechanism resulting in inundation of Roxboro Close can also been Bepmai4

(Mechanism G)
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Figure 74: Flooding of IDL, Peoples Park and The Babys Walk

The gap in the wall connecting Pedpl®ark and Distillery Walk squeezed the fland resultedh very
high velocitieswvhich led tosignificant scoung of a section of footpath akown inFigure75.

The Babs -
Walk

Figure 75: Scour Damage at Distillery Walk

A wrack mark was also recorded by Arup at Bhstillery Walk Cottagesthe maximum depth of flooding at
this location wagirca 099m as shown ifrigure76.
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Figure 76: Wrack Mark at Distillery Walk Cottages

Figure77 presents a still of drone footage taken just after the peak of the flood event and uploaded to social
media. It shows flooding of Lower Main Street, The BabWalk and Roxboro Close as discussed above. It
also shows the flood extent of the right and left bank downstreamnao$ Bridge (Mechanism F and H
respectively)Figure 76illustrates the flooding Broaderick Street, the sourcetlo€lwvis believed to bom
Kennedy Park in the direction of Ma8treet (Mechanism C) initially and then later in the event firomer

Main Streein the direction of Kennedy Patkechanisml). It is noted that the Owenacurra was also
overtopped in this location such that wateBoaderick Street was in effect a meeting point of two separate
overland flow routes.
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Figure 77: Flooding of Lower Main Street, The Baby& Walk and Broderick Street

Cork County Council Midleton Flood Relief Scheme
| Draft 2 | 22 Dec2023| Ove Arup & Partners Ireland Limited Storm Babet Flood Event Report Page67



Figure78 wastaken at 3.06pron the day of the evefitom Lewis Bridge in the direction of The Babys

Walk. Based on water levels from other images it is estimated that this was the time of the peak of the flood
in this area. It is estimated that the peak water level in The@B&Wglk was circa 3.6mO@hichis circa

100mm higher than the modell€1.000 model water levéi.e. 3.5mOD).

| The Babys Walk |

Direction
of Flow

Figure 78: Flooding of The Babys Walk

Figure79was taken at 3.26pfnrom Lewis Bridgeon the day of the evemt the direction oRoxboro Close
Waterhas clearlyovertoppedthe left bank wheréhemetal fencing has been install&hsed orour
inspection othewrack marksit is estimated thahe peak water level iRoxboro Closavas circa
4.05mOD.

This is notably higher than t@1000 model water level in this area was cisbéch is3.7mOD, i.e. the
maximum water level during Storm Babet is circa 350mm higher than the modelled Q1000 water level.
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Figure 79: Flooding of Roxboro Close

Figure80is a still of a video and shows the mechanism of flooding on the right bank downstream of the
Lewis Bridge (Mechanism F). No wrack marks were recorded after the event at this location however based
on topographical survey datastestimatedhat theflood level in this area was circa 3.6m@®@bich is

300mm higher than th@1000 moddéd level 0f3.3mOD.
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