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Introduction

* River Calder catchment in Calderdale.

* History of significant flooding.

e Hydrometric analysis of 26/12/15 flood event.
* Impact of the event.

* Review of response activity.

* Going forward ensuring infrastructure resilience and better
land management.




The Catchment
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River Calder
catchment.

19 main rivers.

Approximately
7000 OWC.

Development of
the flood plain.
Steep high
gradient valleys.

Rapid response to
rainfall.




History of Significant Flooding
N ETE N+ 500 calls

June 2000 Main river & surface water received

July 2006 Main river, surface water and OWC on

January 2008 Main river dverage

November 2009 Surface water Peryear
on

June — August 2012 Main river, surface water and canal ]
localised

December 2012 Surface water .
flooding.

July 2013 Surface water and OWC

July 2014 Surface water

December 2014 Surface water

November — December 2015 Surface water, main river and OWC



Hydrometric Analysis of 26/12/15
Flood Event
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Hydrometric Analysis of 26/12/15
Flood Event
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Gauging statin | Peak level (mALD) | Peak fow (m's) Time of peak
Todmorden 2.768 1200
Hebden Bridge 3628 13:00
Mytholmroyd 5,135 216 1400
Sowerby Bridge 3.0 15:00
Elland 2757 600° 16:45

Gauging station | Peak level (ALD) | Peak flow (m3/s] Time of peak
Walsden Water 0616 0715
Todmorden Salford 3.091 12:30
Portsmouth Lennox 1148 12:30

Road

Nutclough 2615 1245
Ripponden 1.241 317 1200
Colne Bridge 1.986 136 1315

Rain gauge data

River level gauge data




Hydrometric Analysis of 26/12/15
Flood Event
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Percentage Runoff

e 24 hour storm duration.

1  Double peaked storm and
hydrograph.
* Greater % runoff than
u D SPRHOST.
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catchment extents.

River Calder hydrograph




Impact of 26/12/15 Flood Event

Major Infrastructure Affected

Scout Road Crowther Bridge

* Confirmed numbers of properties flooded
are 1,939 flooded homes and 1, 108
flooded businesses.

* Significant damage to highway assets and
infrastructure.

e 12 substations affected.

e  Utility infrastructure including pump
stations affected.

*  Numerous landslips.
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Preparations Prior to 26/12/15 Flood
Event

* FFC and Met Office warnings received from 23/12/15 at 14:53
low likelihood of flooding. Severity updated on Christmas day.

 EA set up incident room. CMBC staff checked on critical areas
and infrastructure. Hotspots attended to.

e Extra resource and personnel bought in to carry out
maintenance activities on 23" and 24t December 2015.

* Highway and land drainage critical areas updated and
attended to following previous two event.

 Temporary infrastructure installed in areas damaged by recent
flood event.

* Time of year and low severity of warning resulted in standard
staffing levels being maintained.



Review of Preparatory Activity

What worked well

 Communications improved following previous events.

* Vulnerable infrastructure addressed.

* Inspection & maintenance of infrastructure in known hotspots.

Areas for improvement

e Large range of forecasted rainfall total with no confidence
attached to upper or lower limits.

e Catchment conditions not taken into consideration and
warnings not refined to local topography.

* Impact of a given rainfall total or intensity not analysed specific
to Calderdale with a forecasted outline produced.

* Reliance on local knowledge and availability.



Response to 26/12/15 Flood Event

* Multi agency SOR established at 09.25 and hubs opened for
public to receive help.

* Major incident declared at 20:47 on 26/12/15.

* Staff numbers increased across RMAs with aid provided from
the army.

* Inspection and recovery works of impacted infrastructure.
* Hardship and resilience grants provided.

Calderdale Councll We've Inspected the Calderdale Councll Calderdale Councll
Flood Response followling for flood damage... Flood Response Flood Response
. . n addition to the
In five days over Christmas we inspected 770 many thousands of
-4 lamp 7 regular sandbags —
columns
permanen 100 sent out across N e
traffic . IIum r-.ame-d Calderdale, we Q =1
_ ) lights also deployed
highway bridges lit bollard -
n special
and have carried out under water one
5 inspections since
2nd Jan
Ctdrst Skt Cabdrgile




Review of Response Activity

What worked well

e Assistance centres were established in the worst hit areas
allowing communication when substations failed.

* Timely inspection of critical infrastructure.

* QOver 2000 tons of debris being removed from affected homes
and businesses.

* Financial aid provided to both residents and businesses.
Areas for improvement

* Delay in declaring a major incident.

* Failure of power infrastructure hindered communication.
* Lack of shared knowledge on critical infrastructure.

e Resources strained due to staffing levels.

* Reliance on local knowledie.



Key Investigations & Lessons Learnt

 Develop plan for NFM.

 Develop a programme of works to
improve infrastructure resilience.

Calderdale
Flood Commission

 Develop a catchment based plan.

 Develop a Flood Programme Board
informed by a LFRMS led by CMBC.

* Improve resource arrangements.

* Improve internal and external
communications.

T e Y
Hﬂ ) s oy * Improve response coordination.

* Improve preparedness to flood events.



Progress To Date
Strategy and policy

Flood Risk and Resilience
Programme Board

Calderdale Metropolitan
Borough Council
Local Flood Risk Management Strategy Calderdale flood action plan

Non-Technical Summary Full action plan

I Communications Subgroup — cross cutting role I \ N = = ol ! June 2016 October 2016

» Steering group replaced with multi stakeholder flood programme
board established. Meetings open to the public.

 LFRMS adopted in 2016 which provides strategic objectives and
measures for the Board to deliver.

* Action Plan published providing specific projects for the
operational groups to deliver.



Progress To Date

Preparation and operational response.
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 Development of GeoPDFs showing visual impact of forecasted hydrology.

* Improved rainfall forecasting systems to aid response and improved resource
management.

* Increased provision of flood stores and flood wardens.



Ensuring Infrastructure Resilience and
Better Land Management

* Flood risk cannot be eliminated but reduced and impacts
mitigated against.
* The need for focus on resilience of local infrastructure.

* Moving towards sustainable flood risk management and
drainage systems.
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Defending Infrastructure & Ensuring
Resilience

* Drafting a flood risk asset register.
 Modelling asset failure and impact.

* Reprioritisation of planned capital schemes.
* T98 inspections of critical flood risk assets.

* Level 1 and level 2 scour risk assessments of bridges for a
design flood corresponding with a return period of 1 in 200
years plus a 20% allowance for Climate Change.

e Scour protection and uplift mitigation measures installed for
bridges.

* Relocation of substations to less vulnerable locations.

* Feasibility of temporary barriers and safe diversion routes for
flood flows.



Better Land Management

* Establishing a focal point and governance structure for NFM.
* NFM actions in the Calderdale Flood Action Plan

* Development of a NFM opportunities map

 The need for improved development control policies.

* Undertaking further surface water management studies and
defining critical drainage areas.

* Fulltime NFM Officer appointed.

* Drafting regional and local guidance for developers on SuDS.
“Future flood risk from all sources of flooding and its impacts
needs to be addressed, not just to maintain current risk levels. To

do this a mosaic of interventions is required, based on evidence
and a clear plan of action”. - Calderdale Flood Commission



Sustainable Land Management
Challenges

Practical steps to
overcome barriers
need to be explored
further.




In Summary

The event

* Record rainfall, runoff and impact experienced
Preparedness & response

* Lessons learnt and work carried out to improve.
* Measures tested exercises and actual event
Infrastructure resilience and defences

* Improved understanding of infrastructure resilience and
suitable mitigation measures.

Sustainable land management
* Working towards NFM and increased uptake of SuDS
» Significant challenges lie ahead.



Thank you

Mohammed Amijid
Mohammed.amjid@calderdale.gov.uk




