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Abstract: Flood response planning in the United Kingdom has significantly moved forward over the past 3 years after the introduction of the Civil Contingencies Act, 2004.  The establishment of Regional Resilience Forums means that there is both a central framework and a uniform approach for all emergency planning activities.  The Act also resulted in the establishment of eighteen capability workstreams to address specific national capability needs.  This included the introduction of a Flood Emergencies Capability Programme.  The Programme is seeking for Emergency Services and the Public to understand and be prepared for the potential impacts of severe flooding and also for Multi-Agency Flood Plans to be in place to minimise the impacts on people when severe flooding occurs.  In the UK, evacuation is the responsibility of the Police, but the decision to evacuate citizens is generally discussed and agreed at multi-agency command centres.  This paper examines decisions and processes for evacuation of citizens at risk or suffering from flooding.  In some circumstances traditional flood response plans are not appropriate, where pre-evacuation cannot be coordinated and rescue activities have taken precedent. The paper will explore one such example and the lessons that were learnt from the event.
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1. FLood risk in England and Wales
The threat flooding is significant for many parts of England and Wales.  Current models suggest that there are some 2.3 million homes and businesses at risk of flooding from rivers and the sea, which equates to 11% of land, 4.4 million people and £247billion of assets at risk.  Annual average damages from flooding are estimated at £1billion.  There is also a significant threat of flooding from surface water floods. Recent studies indicate that this could be somewhere in the region of 80,000 properties at high risk equating to an average of £270 million in damages each year.  There are also many areas at risk of flooding from rising groundwater.  

The UK has suffered from many significant flood events, the latest of which was during June and July last year, where several periods of extreme rainfall generated widespread flooding in England and parts of Wales. The UK experienced the wettest May to July since 1766, when reliable records began to be collected. Approximately 49,000 households and nearly 7,000 businesses were flooded. Major infrastructure such as transport links, schools, power and water supplies were disrupted.  An independent Government review (the Pitt review) has been written containing 15 urgent recommendations and 72 conclusions identified.  This review presents a big challenge to the many agencies and organisations involved in responding to flooding.
2. The Civil contingencies act – the framework for flood response planning

Flood response planning in the United Kingdom has significantly moved forward over the past 3 years after the introduction of the Civil Contingencies Act in 2004.  The Civil Contingencies Act 2004 (“the Act”) established the legal framework for emergency preparedness at the local level in the United Kingdom.  

The Act established Regional resilience forums as lead groups for contingency planning.  Reporting to the Regional Resilience Forums are Local Resilience Forums, which help facilitate co-ordination and co-operation between responders at the local level in the preparedness phase. The establishment of these groups means that there is both a central framework and a uniform approach for all emergency planning activities.
As part of the Act authorities are recognised as either Category 1 or Category 2 responders and their role in planning for and responding to emergencies will be determined by this.  Category 1 responders are deemed as those at the core of response of most emergencies.  They are required to:

· Assess the risk of emergencies occurring and use this to inform contingency planning;
· Put in place emergency plans;
· Put in place Business Continuity Management arrangements;
· Put in place arrangements to make information available to the public about civil protection matters and maintain arrangements to warn, inform and advise the public in the event of an emergency;
· Share information with other local responders to enhance co-ordination;
Co-operate with other local responders to enhance co-ordination and efficiency.
Category 2 responders are “co-operating bodies" who are less involved in planning for emergencies but are affected by emergencies in their particular sector. 

As the lead authority for modeling, forecasting, mitigating and warning of flooding in England and Wales, the Environment Agency is a Category 1 responder.  The Scottish Environment Protection Agency and Rivers Agency in Northern Ireland undertake similar roles for the rest of the UK. 

The act established 18 workstreams, covering structural, functional and essential services themes.  Flooding is one the functional workstreams and the Flood Emergencies Capability Programme was introduced as a result.  The programmes aims are for Emergency Services and the Public to understand and be prepared for the potential impacts of severe flooding. It also strives to ensure plans are in place to minimise the impacts on people when severe flooding occurs.  
2.1 Multi-agency flood plans
There are many emergency plans in existence in the UK, many of which are generic in nature and are built upon the responses of individual organsations.  Local Resilience Forums are encouraged to develop a specific flood plan to both complement other plans and to provide more detail to generic Major Incident Plans or Strategic Emergency Response Plans.  The reason for having a specific flood plan is due to the complex nature of flooding and the consequences that arise, requiring a comprehensive and often sustained response from a wide range of organisations.
The flooding experienced in many parts of the UK in summer 2007 highlighted the need to ensure plans are developed with multi-agency response in mind.  One of the significant events of the summer floods was the near-loss of a key electricity supply station that supplies power to 500,000 properties. The station was saved from flooding by the co-operation of multi-agencies, such as the Fire and Rescue Service, the Army, the Navy and the Environment Agency, working overnight to erect temporary barriers.   
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Figure 1: How Multi-Agency flood plans fit in with others
The plans cover actions that are activated in response to floods. Non-flood specific or generic roles and responsibilities, such as the opening of rest-centres, are documented in other strategic or generic emergency plans.  The plans cover the following things;

· The flood risks affecting the plan coverage area

· Communication during a flood

· Activation of the plan and triggers for doing so, such as the receipt of a severe weather warning or a flood warning.  

· Actions, roles and responsibilities – these are both generic to organisations and specific to actions that need carrying out in the community.

· Vulnerable people and groups – identification of people and sites at risk, such as schools.
· Critical infrastructure at risk – identification and mitigation measures 

· Evacuation and sheltering of people – an outline of plans in place
· Recovery plans – documenting the actions that will take place after flooding such as supply of waste skips for flooded properties

· Plans for training and holding exercises

The Local Resilience Forums in England and Wales are currently completing a programme to rationalise current plans and produce a full suite of new Multi-Agency Flood Plans to cover all areas at risk from flooding. 
2.2 Exercising flood response scenarios

Exercises are crucial for testing new or existing plans and for building up relationships between agencies.  A structured programme for exercises is essential to keep testing assumptions, procedures and resources available.  The UK held it’s first national flooding exercise “Exercise Triton” in 2004.  Exercise Triton was a control post and table top event designed to test on a national scale the systems and management necessary to cope with an extreme flood and the subsequent recovery.  Over 3 days the exercise tested how organisations work together, the plans and procedures that are used, the communications used and the resources that were available.  The exercise took place before the Civil Contingencies Act had been introduced and was also used to identify the impacts it would have on future working practices.

Over 60 organisations and agencies took part based at 35 locations across the UK.  Each were presented with the emergency scenario and asked to respond as they would if the events were real. Each team had to make decisions that included how to evacuate hundreds of thousands of people; inform and warn the public via the media; what resources they needed and what the priorities were; if they needed military aid; how to communicate up and down the chain of command and whether they needed emergency powers.
An extensive post exercise report was developed and many lessons learnt identified.  Some of the key lessons were; clarity of roles and responsibilities,  improvements in accuracy and timing of flood forecasting, developments in multi-agency decision support and information systems and availability and deployment of national resources.  

Many of the lessons learned had been implemented and were relied upon during the flooding in summer 2007.  Such as the deployment of the Fire and Rescue Services High Volume pumps, which were strategically moved around the country to assist local resources in lowering flood levels or removing water after flooding.
3. DECision making during flooding

3.1 Evacuation of citizens at risk

In the UK, evacuation is the responsibility of the Police, but the decision to start evacuating citizens is generally discussed and agreed at multi-agency command centres. It is usually the Police that will visit areas that need to be evacuated and inform residents of the multi-agency decision, this usually takes the form of door knocking or the use of loud hailers.  They will also use markings on buildings to indicate the outcome, such as ‘Premises secure and no answer’, this information is then documented so that residents can be tracked.   
Evacuation of able-bodied citizens is voluntary and people are encouraged to take the most appropriate action dependant on the flooding conditions they face.  For example some people are advised to move upstairs and wait for a short duration flood to pass rather than evacuate, whereas others are encouraged to move to rest centres in advance or at the start of longer duration floods.  Information and advice on what people should do is provided whenever possible in direct flood warning messages, through the media and on a dedicated 24 hour flood helpline.
Unfortunately many people leave it too late, trying to wait out the flood, before deciding that they need to evacuate.  They then find themselves relying on emergency rescue which endangers the organisations that come to their aid.  Responsibility for physically moving people falls on many organizations and often involves voluntary groups such as the coastguard.
The decision whether or not to evacuate people is always a difficult one.  Many factors have to be taken into account when deciding the best course of action.  It is often easier and safer to move elderly or infirm people to upstairs accommodation rather than to a rest centre, as the trauma and stress of evacuating them can endanger their physical and mental well being more than the flood water itself.  

Local conditions may also hinder the evacuation process and must be taken into account.  For example parts of Northern England were severely affected by flooding in 2005. Two villages in Cumbria were at risk of imminent flooding and the Environment Agency was keen to issue a Severe Flood Warning. A Severe Flood Warning signifies the need for people to consider evacuation.  In accordance with local response plans the Environment Agency consulted with the Police before issuing the Severe Flood Warning. The Police were concerned that widespread evacuation, with people leaving their properties, would create a severe risk to life because of the high winds containing debris as well as the flood water. The consensus was that it was generally safer for people to stay in their homes and to move upstairs, and Environment Agency agreed not to issue severe warnings on that occasion.
3.2 Using probabilistic flood forecasting scenarios

The Environment Agency currently provides a ‘deterministic’ flood warning service, which means flood warnings are only issued when it is certain that a location will flood.  Many rivers in England and Wales have a very short lead time from rainfall to flooding. This makes the problem incredibly difficult when determining the best course of action and having enough time to act.  Therefore a move from ‘deterministic’ to ‘probabilistic’ flood forecasting is currently being scrutinised though multiple research and development projects and incremental changes will be made over the next 5 years. Potential use of probabilistic or uncertainty flood forecast information is being examined along with models of cost–loss for use in England and Wales.  
Many national companies that own critical infrastructure in the UK are keen to receive forecasts of flooding that have associated probabilities, so they can take a risk based approach to decision making and assess where best to move their resources.  The adoption of a probabilistic approach should provide stakeholders such as local authorities, the emergency services, and also the Environment Agency with better information for managing flood events as they develop and for making improved risk based decisions; for example, on the need to evacuate properties, operate flood defence structures, or close rail or road links.
4. Responding to extreme flooding
Despite best intentions is it difficult for agencies to respond as planned to all flood events.  Many unforeseen eventualities can occur that cause problems at the time.  One of the greatest difficulties is detecting the flooding in advance and getting resources to a problem, this is especially true of locations that are remote or do not have a flood warning service.
A notable occurrence of this in the UK is the severe flash flooding that occurred in a coastal valley in North Cornwall in 2004.  Here the village of Boscastle, amongst others, suffered from extremely deep and fast flowing flooding that destroyed buildings, dumped 84 cars in the harbour and involved the rescue of 100 people by helicopter.  It took only one hour for the situation to move from a sunny and tranquil scene to one of mayhem, where the narrow valley bottom was totally inundated with torrents of water.  
Had it not been for the observations of some local citizens the impact could have been much worse.  Boscastle is a tourist spot and can attract many people in the summer.  When the rain, which had been sitting at the head of the valley, did eventually reach Boscastle many of the tourists sheltered on the ground floor foyer of a local hotel.  One local man saw floodwaters from the river building up at the back of the hotel. He realised that the downstairs bar was about to flood and told everyone to evacuate. Minutes after the hotel was cleared, hundreds of tonnes of water, rocks and mud burst through the first-floor windows, smashed through the floor and filled the bar below.  
This response by local citizens re-affirms the need to work with them when developing flood response plans so that they can add their knowledge to that held by the authorities.  They also have a key role to play by proving immediate response to flooding before the emergency services arrive.  It is with this in mind that plans are now being made to utilise the skills and knowledge of local citizens as one of tools for responding to flash flooding.  By identifying communities that are at risk from flash flooding, like the village of Boscastle, and raising awareness with those communities, the Environment Agency hopes to make the first steps towards reducing the risk of flash flooding.  This, coupled with Multi-agency flood plans, should go some way to addressing the needs of different types of flood event.
The widespread flooding experienced in England in summer 2007 also identified the need for flood response planning to think “outside the box” and response to multiple events.  Numerous incidents constantly challenged emergency planners and responders.  There was a near failure of reservoir dam wall in Yorkshire, which resulted in the closure of one of the UK’s main motorways, the evacuation of 3 downstream villages, it threatened a gas pressure main and an electricity supply station providing power to two cities.  This incident had to be dealt with whilst widespread flooding was already stretching services in surrounding areas.  Fortunately help was provided by deployment of resources from multiple agencies, some of which had travelled 300 miles to assist.  Lessons learnt since indicate that in order to do better next time a site specific plan should be established and a flood inundation map be created and shared amongst the civil contingency partners.
Floods often affect people whose homes are not directly at risk from flooding through many ways such as loss of road access, closure of schools, loss of utilities.  This too needs to be accounted for in flood response plans.  In summer 2007 a major water supply site on the river Severn was inundated with flood water, despite best attempts to protect it.  The loss of this site resulted in 140,000 households (approximately 340,000 customers) losing running water supplies for over a week.  Again multi-agency and even commercial company, response was drawn upon to maintain water supplies, through use of 1,300 water bowsers and 50 million litres of bottled water supplies.  Concerns were also raised about health implications and essential advice was developed and disseminated as the crises unfolded. 

5. Conclusions

The UK is extremely fortunate to have an agreed framework in place for flood response planning.  Without the introduction of the Civil Contingencies Act in 2004 response to flooding would still be provided in an unstructured manner.  Though the lessons identified from recent flooding, notably of that in summer last year, show that we still have lessons to learn.  One thing that is evident is the need for flooding to be considered by all agencies that have a part to play in protecting the lives of citizens, even if delivering flood risk management is not their immediate duty. 

It is also important to recognise the role that citizens themselves have in understanding and accepting that they are at risk from flooding and forming part of the planning for floods.  Exercising flood plans is essential.  Many contacts are made during exercises that help to establish working relationships and speeds up Multi-agency working during an incident.
Finding the right level of preparedness is challenging.  All responding organisations are encouraged to exercise and test their capabilities and procedures.  Plans and exercises are not an end in themselves.  Identifying lessons and good practice needs to be followed through with embedding business changes and not least, sharing plans and information with ordinary citizens who may find themselves responding to a crisis in the absence of immediate help.
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MULTI-AGENCY Local Authority Flood Plan.





Individual and Community Flood Response Plans
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