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Flood Warning System
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Your Task

The Environment Agency has policies that relate to flood defence and flood warning. You can find these in full on the web site: http://www.environment-agency.gov.uk/. You will find summaries of these elsewhere with this brief.

The River Turn does not exist. It does, however represent many typical aspects of flood management in the UK.

At present, there is no comprehensive flood warning system for the river, some monitoring systems are established and you will find the details of these in this brief.

Your task is to examine the river system through the documentation made available through this case study. You should decide what parts of the river are most likely to be prone to flooding due to various causes. You should develop a monitoring and warning system covering the whole catchment. Life is relatively easier for you than any known reality: there are only four towns of consequence on this river, and few villages that you need to worry about.

The sheet Planning for Floods gives you an overview of the most obvious approach to flood warning. 

You will need to decide where you need monitoring equipment installed. Detection and Monitoring Equipment details what is available to you, and the costs of both installation and maintenance. 

You have a limited budget to spend in total. You have a capital budget (to purchase and install monitoring, warning and other equipment) and a revenue budget (annual budget to keep everything working properly and communicating with people).

You may consider it necessary to do some public education work. There is no budget for this, but if you make an effective case, money may be available. Remember that floods are (thankfully) relatively rare events, that people move from place to place all the time (there are always new residents moving in), and that public awareness declines over time about any issue. Unnecessary repetition of false warnings and information about flood problems diminishes its value to the recipient. The most valuable information is simple, timely and actionable.

Your task (working in your groups) is in two parts:

· To specify as economic a flood warning system as possible consistent with public safety needs. On the way to doing this, you should ask yourselves many questions, such as “What if we have heavy persistent rainfall on Padmoor?” 

· To ensure that the population affected is as fully aware as possible about what action the issue of a flood warning should lead to.

You should produce:

· A report detailing the monitoring and warning system, which should include indication of the way that the system should work when activated, and what actions you propose to take to communicate with residents if warnings are necessary. It should include details of any public awareness or education programme that you think necessary. This report must be concise and it must be easy to find your way around it. It should have a one-page executive summary. 

Contents of this Brief

Planning for Floods: a short outline of the process applied to flood planning.

The Environment Agency’s Flood Defence Role: an edited summary of the Agency’s role.

How and when the Environment Agency issues Flood Warnings: public information.

Geography and Demographics: The River Turn: a description of the whole river and the important locations upon it, with maps.

Detection and Monitoring Equipment: a run-down of possible equipment and associated unit costs (both capital and revenue).

Warning Methods and Costs: some illustrative costs involved with a variety of communication methods.

Planning for Floods
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Flooding is sometimes inevitable. Narrow valleys with substantial nearby run-off may be vulnerable, so may old flood plains near or in urban areas and coastal areas… No amount of flood defence work can absolutely prevent the potential of a flood at some time in the future.

Given this reality, steps must be taken to provide warning to residents, which is sufficient for them to at least be able to take steps to ensure their personal safety, and preferably for them to be able to protect their property.

There are four key steps in this process:

Detection: of rainfall (or snowmelt), together with river levels. This can be done by direct observation, but that is extremely expensive. Mostly it is done by remote telemetry equipment.

Forecasting: of future rainfall, and hence, perhaps the future river level. The Met Office is one route to obtain forecasts of precipitation, flow models can use this data together with telemetry data to produce forecasts of future river levels.

Warning: by the most suitable and effective means. This warning may also trigger emergency protection means such as sandbagging vulnerable areas.

Response: by emergency services, the Environment Agency and the public… People receiving a warning must already know what they may need to do to ensure their safety, the safety of others nearby and to protect property.

The key to the success of any flood warning regime is accuracy: give false alarms with high frequency, and the response of the public will be less effective when the real flood eventually arrives.

The Environment Agency’s Flood Defence Role

The Environment Agency came into being on 1 April 1996 as a result of the Environment Act 1995. The flood defence powers, duties, and responsibilities of the now obsolete National Rivers Authority transferred to the Agency.

In addition to flood defence, the responsibilities of the Agency include: 

· Regulation of water quality and resources; 

· Fisheries, conservation, recreation and navigation issues; 

· Regulation of potentially polluting industrial processes; 

· Regulation of premises which use, store, or dispose of radioactive material; 

· Prevention of pollution by licensing and controlling waste management sites, waste carriers and brokers.

Rivers & Floodplains

Rivers and floodplains are fundamental parts of the water environment. Generally, their existence is a result of natural forces and processes, which must be respected if land drainage and flooding problems are to be avoided.

Rivers drain groundwater and surface water run-off from developed and undeveloped land. River channels have a limited capacity and when this is exceeded, flooding of the adjoining land (often known as the floodplain) occurs. Floodplains convey and store floodwater during such times.

Floodplain storage usually reduces the peak flood flow in the river. The effect of this is to reduce flood levels and the risk of flooding downstream. Additionally, floodplains assist in the conveyance of floodwaters, which can also have a bearing on flood levels and flood risks.

The flooding of floodplain areas is both natural and desirable, where it can occur without risk to human life. The effectiveness of rivers and floodplains to convey and to store flood water, and minimise flood risks, can be adversely affected by human activity, especially by development which physically changes the floodplain.

Before the Town and Country Planning system was established, there was little attempt to steer development away from rivers and floodplains. Indeed many of our settlements grew around river crossing points where transport routes converged. Consequently, the floodplains and channels of many major rivers became very restricted in urban areas. Inevitably, these restricted channels could not accommodate large storm flows and serious flooding of developed areas occurred. In some areas it has been possible, at considerable public expense, to reduce the flood risk by engineering works, but this is not always a viable option.

Only towards the end of the 20th Century have we begun to properly value the natural function of floodplains and accept that it can be more cost effective to work with nature rather than to fight it. Current uncertainties over possible climate change and associated sea level rise make the need to safeguard floodplain areas particularly important.

Throughout England and Wales, a considerable amount of development has already taken place on the coastal floodplain as well as on river floodplains. Consequently, people and property in these areas are already at risk from flooding. This leads to pressure for new or improved coastal and river flood defences, with consequent long-term maintenance cost implications.

There is an ongoing programme of both Environment Agency and local authority flood defence works, which is regulated and is mainly funded through the Department of Environment, Food and Rural Affairs (Defra) , and the Welsh Assembly Government . These works are in many instances necessary to provide or to ensure the continuing existence of physical defences to protect development, which has taken place in floodplain areas.

Traditionally, floodplains have also been used for agricultural purposes. River levels were controlled to aid field drainage and to manage the frequency of flooding of water meadows, thus boosting crop yields. Nowadays, there is a need to consider the control of water levels through water level management plans to cater for the needs of a wide range of floodplain interests in a way that is both balanced and sustainable.

At many locations, the increasing recognition of the ecological value of floodplains together with changing agricultural policies are providing opportunities to re-establish the natural functions of floodplains. Much floodplain land is already recognised to be of high ecological value and many river valleys have statutory wildlife and conservation status. The Agency will encourage planning authorities to make use of the potential environmental, recreational and amenity opportunities which floodplains provide.

Flood Defence

The Environment Agency's flood defence function aims to reduce risks to people and the developed and natural environment from flooding by rivers and the sea.

In discharging its flood defence function, the Agency's concerns include:

· The natural catchment area of watercourses and rivers; 

· The channels occupied by rivers and watercourses during times of normal flow; 

· Floodplains and wash-lands which accommodate water during periods of flood and; 

· Coastal floodplains, that is land at risk from flooding from the sea or tidal lengths of rivers, whether or not protected by sea defences. 

Source: Extract from Policy and Practice for the Protection of Floodplains (Environment Agency January 1997)

http://www.environment-agency.gov.uk/ourservices/flood_a_flood_wi/fld_a_fld_wn_our_pol_a_prac.htm (Check on this web site for updates)

How and when the Environment Agency issues Flood Warnings 

PRIVATE
Flooding

The risk of flooding from rivers and the sea is with us all the time. It can happen very quickly, often with little warning. After heavy rainfall, many rivers naturally flow out of their banks and into the floodplain. Severe weather can affect sea conditions, causing tidal surges and flooding in estuaries or along the coast.

The Environment Agency  has the lead role in passing flood warnings to people who are at risk, so that they can act to protect themselves and their properties. Over the five years to 2001, the Environment Agency will be improving the warning service so that more information reaches those who need it.

Flood defence schemes reduce the risk of flooding and protect those who live and work near rivers and the sea. There are over 36,000km of flood defences in England and Wales. While these defences provide a high level of protection, they can never completely remove the risk of flooding.

If you live near a river, or on the coast, you should be aware of how flood warnings will be issued and know what to do if a flood ever occurs.

Flood warnings

The Environment Agency uses the latest technology to monitor rainfall, river levels, tides and sea conditions 24 hours a day throughout the year. When there is a risk that flooding could occur, flood warnings will be issued for the area affected. These warnings are issued to the police, local authorities and the media. In some areas, there are arrangements in place for issuing warnings directly to those at risk. Details of these local warning arrangements are being made available to those in places most at risk from flooding.

Flood warning is not an exact science. The Environment Agency uses the best information available to predict the possibility of flooding, but no warning system can cover every eventuality. It is the responsibility of those who live in flood prone areas to be aware of any risk and to know what action they should take to protect themselves if flooding occurs.

PRIVATE
The Environment Agency issues warnings for flooding from most major rivers and the sea. There are other types of floods for which a warning service cannot be provided, for example, road flooding caused by blocked drains.

 Guide to the flood warning codes

The flood warning system consists of the following codes, with the following messages: 
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 Flooding Possible.  Be aware!  Be Prepared! Watch out! 
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  Flooding expected.  Affecting homes, businesses and main roads.  Act now!
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  Severe Flooding Expected.  Imminent danger to life and property.  Act now!
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  An ‘All Clear’ will be issued when Flood Watches or Warnings are no longer                  in force.  Flood water levels receding.  Check all is safe to return.  Seek advice.

How to find out about flood warnings

There are  four ways to find out about flood warnings, which may affect your area:

1. Direct Warnings

People who live in flood prone areas may have local alert procedures in place. These could involve a local flood warden scheme where a nominated resident will pass flood warning information to a number of households. There may be warning sirens in place or the Environment Agency may telephone you directly to warn you of any flood risk. If you would like to find out if there are any such arrangements in your area please contact the Environment Agency’s Floodline on 0845 988 11 88  or see the information sheet  on local warning arrangements for your area. 

2. The Media

Via local radio/television: during flood events warnings will be passed to local radio and tv stations so that they can broadcast regular updates. 

AA Roadwatch will also broadcast flood warning information on many local commercial and BBC radio stations during their travel information bulletins.

Check the regional weather pages on Teletext - ITV page 154 .

Weather Forecasts on regional television and radio may include flood warning information. 

3. Floodline

The Environment Agency’s Floodline is a national telephone service providing advice and information about flooding.  This provides advice on what to do before, during and after a flood.  Floodline’s recorded information service will tell you about flood warnings in force anywhere in England, Scotland and Wales, 24 hours a day.  All calls are charged at local rates. 

4. Internet

The Environment Agency’s website (www.environment-agency.gov.uk ) contains live flood warning updates and practical advice to help you know what to do before, during and after a flood.  Details on flood warnings in force are updated every 15 minutes.

Also available online is Flood Map.  This shows the most comprehensive picture of flood risk and gives a guide to the level of risk - low, moderate or significant. 

Be prepared

Know the risk - if you live near a river or on the coast be alert and know how flood warnings will be issued. Make sure you have a battery operated radio in case of power failure. 

Contact your local authority to find out if it will issue sandbags to people at risk. You could consider keeping your own supply of sandbags. 

Ensure you have adequate buildings and contents insurance cover. Advise your insurance company if you live in a flood risk area.

Insurers are generally aware of the situation and premiums are unlikely to be affected. Co-operation between insurers, the Environment Agency and the Government is ensuring best use of flood defence resources so that flood cover can be provided at reasonable cost. 

Make sure valuable items can be moved above any floodwater, don't forget irreplaceable items such as photographs. 

If you do not have an upper floor be prepared to contact neighbours who have upstairs accommodation.

Who does what?

The Environment Agency issues flood warnings, maintains flood defences, operates flood control structures and sends teams to clear obstructions from rivers that may cause a flood hazard.

The police co-ordinate the response in major emergencies. Along with the fire & rescue service, they provide help during the evacuation of properties.

Local authorities produce contingency plans for civil emergencies and work with the emergency services to co-ordinate a response. They also deal with some local flooding problems. In some cases they provide sandbags in areas at risk from flooding.

What to do if a flood warning is issued

The Environment Agency will make every effort to issue warnings to people who are at risk from flooding by rivers and the sea. If you live in a risk area it is your responsibility to take any action necessary to protect yourself and your property.

If you hear that a Flood Warning has been issued:

Telephone  Floodline 0845 988 11 88 to hear the latest information about flooding in your area. All calls are charged at local rates.

Listen to local radio for updates and standby for advice from the emergency services.

Alert your immediate neighbours.

Farmers may need to move livestock and equipment to higher ground.

If Flooding is Imminent:

Move people, pets and your most valuable belongings to a safe place. Take warm clothes, food, a torch and a battery powered radio with you.

Block doorways and air bricks with sandbags.

Switch off gas and electricity.

If You are Flooded:

Check gas and electricity before use.

Boil all tap water until it has been declared safe.

If possible avoid contact with floodwater, it may be contaminated.

Contact your insurers.

If you would like more information, contact the Environment Agency 08708 506506  during office hours. Local Flood Warning  Plans are available for inspection at Environment Agency offices. 

Help yourself by being prepared

Source: Extract from “When and how we issue flood warnings” (Environment Agency 1998). Look on the web site for updates

http://www.environment-agency.gov.uk/ourservices/flood_a_flood_wi/fld_a_fld_wn_when_and_how.htm
The River Turn

Overview

The River Turn rises at Turnhead on Padmoor, northwest of Langclough (‘Langcluff’). The upper valley is steep-sided, and the underlying rock structure is impervious, and heavily cut by glaciers in the past. The river runs through Langclough (an early mill town), and then runs out onto lower ground west of Thornham. Just west of Thornham gap (a narrow fault between the remnants of very hard ancient volcanic rocks) the river Sour joins the Turn.

Thornham is an ancient settlement, at one point in history the upper limit of shipping trade on the river Turn but then bypassed by the canal, which joins Langclough to the sea trade routes. It was also a market town, providing an outlet for agricultural trade for the smaller settlements in the upper Turn valley and its tributary valleys. The river Croulde joins the Turn just downstream from Thornham.

Between Thornham and Marscough (‘Marsco’), the river Turn meanders and is joined by further tributaries, the largest of which is the river Tonning. Marscough is at the top of the tidal zone of the Turn, with canalised access for ships up to about 50 tons, a small port and the sea end of the Great Turn canal, which goes through Langclough. Marscough was the site of a famous Civil War battle in which King Charles’ Cavaliers (who held Marscough Castle) were heavily defeated by the Parliamentarians. At Marscough, a major tributary, the Farle, joins the Turn.

From Marscough to Harriscombe, the river is tidal and runs through flat, once marshy land, drained for agricultural use in the 18th Century. At Harriscombe, the Turn and the Wike (another large river) share an estuary, where there are significant industrial installations, including an oil refinery and chemical works. The tidal rise and fall at the head of Harriscombe Bay is substantial, on the biggest spring tides, well in excess of 9 metres. This is sufficient to cause a tidal surge in the river Turn on rare occasions.

It takes four days for water to flow from Langclough to the sea at Harriscombe.

Padmoor

Victorian water engineers made good use of the nature of the moor to establish a number of reservoirs to provide water for the Marscough Canal, a number of mills, and public consumption.

The channel of the Turn near and through Langclough is almost completely man-made. The riverbed is walled, with many weirs and structures that provided take-off for industrial water use.

Padmoor was once completely wooded, but human activity over millennia has converted this landscape into typical British moorland, with extensive heather growth (and bogs where drainage is locally poor). Much of the upland is within the Padmoor National Park. 

Langclough

History

Langclough is an early mill town. In the late 18th century, a number of water driven textile mills were established, and the Marscough Canal was built to provide a transport infrastructure for this industry. In the mid-19th Century, the railway was built, effectively making the canal redundant. Many of the old water driven mills have disappeared with the passage of time. A few still exist as modern light industrial and retail premises. The current trend is for their conversion into residential flats. This kind of development is encouraging people to move into the area in some numbers.

Stapely Beck

Stapely Beck joins the river Turn near the centre of Langclough. Here, the river and the beck were culverted by the Victorians to provide recreational space (a football field) on what used to be a small flood plain. In more recent times, this open flat space has been redeveloped as a supermarket. Whilst in use as a football field, occasional flooding occurred and was acceptable. Now the area is embanked to prevent the store being flooded. A flood channel has been provided to bypass the supermarket and its car park, but there are concerns that in an extreme event, the water may reach some of the houses to the east. 

A heavy fall of rain on the catchment of Stapely Beck coinciding with heavy flow in the river might cause a ‘worst case scenario’, where the culvert capacity is seriously reduced due to the tributary flow from the beck to the River Turn. The last such event happened in 1963, and the football field was flooded to a depth of about 8 feet on that occasion.

East of Langclough

The moorland to the east of Langclough drains into a series of ephemeral streams (gills). In dry conditions there is no water in these gills, but when it rains with any persistence, the sides of the moor rapidly drain and the gills flow. They are all culverted under the Victorian housing, each culvert being protected by a gravel trap and a screen (to keep out large flotsam that may jam in the culvert). Recent housing developments have taken place above where the Victorians built. New stretches of culvert have been built under these properties, also protected by gravel traps and screens, and which feed into the old culverts.

In 1985, a dead sheep was washed up against one of the gill screens, and led to a substantial overflow which flooded a handful of houses for a few hours. The only way to release the floodwater was to open both back and front doors of the houses involved at the same time, and allow the water to run through the houses.

The eastern side of Langclough mostly consists of low-cost older properties, lacking in many modern facilities. In the 1960s, a number of immigrants arrived from the Indian sub-continent and stayed and a few speak relatively poor English. The main language groups are Urdu and Gujerati. The total population of Langclough is 40,000.

Turndale Valley

The canal and railway down the length of Turndale Valley, in addition to the main road. There are a number of becks running north into the Valley, draining off Turndale Scar. One of these in particular (the Turndale Beck) is a significant stream.
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The Canal builders managed this beck by diverting it into a culvert to run under the canal as the diagram shows.

In spate, the beck exceeds culvert capacity, and the water overshoots the gravel trap, onto the railway and into the canal. In really extreme conditions, the flow overshoots the canal too.

Any of these conditions are difficult to deal with, as just down the valley there is housing between railway and canal. Excess flow also runs down the railway track. In 1963, the track bed was washed out for a distance of 300 metres. 

Further east (down river), a larger stream enters the Turn from the south, on which two reservoirs have been built. The lower of these was constructed to provide water supply to the residents of Masonthwaite, and the old water engineering works still exist. The presence of the reservoirs means that in all but the most severely wet winters, the flow in this stream is managed.

Michaels Mill

This is a mill museum now. The old water wheel has been restored, and is now used to provide power for grinding grain. The resulting stone ground flour is sold at hugely expensive prices to tourists, of whom there are many. The major growth industry of the upper Turn area is tourism.

Just downstream from Michaels Mill, another hillside beck runs westwards off Wampton Edge. This is culverted under the railway, road and canal (in that order). When its flow exceeds the capacity of the culvert, the majority of excess flow runs along the railway, and has been known to flood the Wampton Tunnel when the drains from the railway cutting become partially blocked. When this happens, the excess water exits the tunnel southeast of Masonthwaite, and floods a light industrial complex between the railway and the canal.

Masonthwaite

Masonthwaite is another old mill town like Langclough, but rather less picturesque and smaller (population 10,000). The Dour joins the Turn at the western end of Masonthwaite. The Victorians constructed a weir system on the Turn to prevent the Turn from flowing back up the Dour under conditions of extreme flow.

The main sewage treatment plant for the upper Turn valley is situated at Masonthwaite. The plant can handle sewage flows of 1m3s-1, and has storage for 10,000m3 on site. Normal flow is around 0.5m3s‑1.  Heavy rainfall results in storm water entering the foul sewer, exceeding treatment capacity. Typically, flows of 2 to 3m3s-1 are recorded. In these circumstances, when the storage capacity has been used up (about 90 minutes), the sewage treatment plant is by-passed and bacteria are released into the river to treat sewage ‘on the run’.

Masonthwaite is a poor town, suffering from high unemployment problems. As is often the case in such areas, unemployment amongst young people is also extremely high and vandalism is a problem. On occasions this results in items being thrown in the river which can impede river flow. In addition, the proportion of houses insured for flood damage is very low.

Langclough to Thornham

The area between these two towns is mostly agricultural. The two rivers that merge with the Turn (the Gem and the Sour) are slow moving with large ancient flood plains, on which has been deposited rich fertile soil.

Thornham

Thornham is an old market town with many fine buildings in the centre and a population of 100,000. The river Turn, enhanced by flow from the Rivers Gem and Sour, is severely restricted just west of Thornham by the Thornham Gap, a breakthrough in a basaltic intrusion. The resulting constriction in river flow means that water level rises alarmingly just west of the Gap in times of heavy river flows - by as much as six metres. There are a few houses in the Gap, which would be threatened by such an event.

A waterfall near the exit from the Gap is (very) slowly cutting back the riverbed. Fortunately, the Gap opens out into a wide expanse of water shortly after the waterfall, thus slowing the speed of the river.

The large island in the river (Thornisle) was variable in size and location in the past. Man’s use of the island for farming, as a source of aggregate, and subsequently as a place of leisure has led to the island being embanked with levees all around it in order to stabilise the island. Parts of the opposite banks have also been embanked, although there is still a small floodplain at Thornham Flats (where more extraction has been carried out). There is a larger floodplain east of the River Croulde.

In spate, the river Turn tends to undercut the bank opposite the Old Town. Successive generations have tried to resolve this problem unsuccessfully. If the levee is built up with concrete or faced with stone, its footings become undercut, if it is built up with more flexible filling, it just gets washed away slowly. This levee needs monitoring in any circumstance where river flows are heavy. At present, the levee is ‘doubled’, one eroding levee in front of the second, main levee.

If these levees were breached, within a short space of time, all the houses on Thornisle would be flooded. Evacuation plans exist for Fraisingwell and West Buffington, but it is many years since they were last practised. This is a potentially very serious situation, since it would cut both road and rail links to the east from Thornham.

Thornham is a prosperous town, with exceptionally high educational standards and its own local university, with 10,000 students, most from out of the area. There are a series of new housing developments on the west-side of the town, and the parts of the town nearest to Miskerton Industrial Estate have been used as student lodgings for some time.

The Croulde

The River Croulde drains all of the north side of the Harriscombe Downs. This chalk aquifer has the potential to hold considerable volumes of water, and in normal circumstances, the Croulde contains only a small amount of water. However, in winters that are unusually wet, the aquifers will overflow and springs on the northern side of the Downs will feed substantial quantities of water into the Croulde over many days or even weeks, even when the rain stops.

When the Croulde is in spate, a similar problem exists with the levee opposite the point where it enters the Turn to that opposite Old Town in Thornham.

The Croulde can run in spate for long periods, and it can do so when flow in the Turn is quite low. Under these circumstances, the flow in the channel between the Croulde and Old Town can reverse past Old Town.

A river wall, running from Thornham Gap round to and up the river Croulde protects the older parts of Thornham. This wall is old, crumbling in parts, and liable to erosion, especially that part which runs along the Croulde. Proposals to reinforce the wall have come to nothing, as local objections were made claiming that this would ‘ruin the picturesque qualities of Thornham’.

Thornham to Marscough

The area between these two towns is mostly agricultural. One large river (the Tonning) and two smaller ones merge with the Turn in this stretch. All are slow moving with large ancient flood plains, with rich fertile soil. The Tonning has a rather large catchment of its own.

Marscough

The Farle joins the Turn on the western edge of Marscough. There have been many occasions in the past when flow down the river Turn has been sufficient to cause water to flow back up the Farle (whose valley is very flat). To prevent this happening, a barrier has been constructed on the Farle, just before its confluence with the Turn. This became necessary when it was realised that the Burtonswell Sewage works were liable to flooding under such conditions, which in turn threatened the western edge of Marscough with inundation not just by flood water, but also with substantial quantities of raw sewage. The only remaining flood plain is the site of the Battle of Marscough, the town itself is protected by levees around the battle site.

Just by Marscough Castle (between the Knoll and Barnick Hill), a weir marks the upper limit of tidal flow on the Turn. The area of Marscough just downstream was a major port in the days of small coastal shipping in Victorian and earlier times. Largely redundant for these purposes now, the older buildings are now being reconfigured as luxury riverside accommodation, and the docks have been turned into riverboat moorings. There is a thriving longboat hire business run from the Finley Street Basin near to the railway station, and there is access for longboats and small craft from canal to river through a lock.

Most of the housing in Marscough was built during the ports’ hey-day in the middle of the last century, when it was a major shipping outlet for cloth from the upper Turn valley, and also for the import of coal and other minerals. Local workmen and their families lived in the areas known as Trafalgar Town, Sebastapol and Waterloo, developed in the period 1840 to 1870. During the last war, bombing raids caused substantial damage, and the resulting housing gaps were mostly filled by small business activity. These areas now mostly contain run-down, low quality, cheap housing. There is a significant population derived from the settlement of Italians after the last war in this area. North of the railway is a new housing development. The population of Marscough is 150,000.

Marscough to Harriscombe

The Turn flows through land which was tidal floodplain prior to its dyking and reclamation by Dutch and Flemish settlers in the C17th. Now consisting of extremely rich arable land, it once provided opportunity for the Turn to manage its own flow conflicts between spate and incoming tides.

Under certain unfavourable conditions (high spring tide, westerly storms preceded by heavy rains), conditions may exist where the amount of water in the lower Turn can flood the lower areas of Marscough, especially Trafalgar Town, Sebastapol and Waterloo. The combination of these events is rare enough for people to forget the potential for disaster. The last such serious event occurred in 1953. In the four days before a substantial storm occurred simultaneously with an unusually high tide, some seven inches (180mm) of rain fell in the upper Turn catchment. Some areas of Marscough were under several feet of water twice in 24 hours on that occasion.

Harriscombe and Turnfield

Turnfield developed as a port in response to the advent of larger scale shipping during the early part of the C20th. In the 1940s, an oil refinery was established there, as there is very deep water close inshore. This has steadily been extended and updated over the passage of time, and the refinery can accept ships in excess of 100,000 tonne capacity. Most of Turnfield sits on high ground.

Harriscombe (population 40,000) developed as a Victorian watering place, with one of the best bathing beaches in the country at Churston Sands. The mere at Harriscombe Green is a site of international importance for migrating birds, and is separated from the sea by a shingle bank, which is gradually disappearing. In conjunction with this, the salt marshes at Winkleton are another area of importance for wild life, designated as an SSSI.

Harriscombe has a sea wall to resist the onslaught of westerly gales, built by the Victorians to protect their housing developments from the ravages of equinoctial storms. 

Detection and Monitoring Equipment 

The range of equipment relevant and possible is quite small. In the following list, two costs are given. The first, capital cost covers the one-off cost of installing each piece of the equipment. You have a capital budget of £1,000,000. The second, revenue cost, covers the annual cost of keeping each piece of equipment working properly. In one case, there is an alternative to capital installation - which involves using another agency’s equipment on a hire basis.

Note that you may assume that the infrastructure for using these methods exists. This means that you already have the office-based kit that enables you to gather the data from telemetry sites.

	Equipment
	Capital Cost (each)
	Revenue Cost (per annum, each)

	Rainfall radar
	£100,000
	£5,000

	
	Or £0 if use Met Office set
	and £25,000

	River Gauge
	£10,000
	£1,000

	Bore hole Gauge
	£50,000
	£1,000

	Rain Gauge
	£2,000
	£200

	Telemetry (per site, covers rain radar, river, bore hole and rain gauges)
	£2,000
	£300


In addition, if you decide that you need some accurate weather forecasting input, this can be arranged for the whole river system for £30,000 per annum, from the Met Office. This yields a new forecast every 12 hours, and provides a reasonably accurate forecast for up to 24 hours, and a less accurate four-day forecast.

A Note on Flood Damage Costs

It would be worthwhile to attempt a cost-benefit analysis of your proposals, based on an ‘average’ damage cost per property affected of say £1,500 per household flooded. Against this, you should balance your own estimate of the percentage of damage avoided by your new warning system.

You will need to make a rough estimate of the number of households at risk in each location affected. You can do this from population statistics if you assume an average occupancy of 2.5 people per household. You can estimate the number of properties affected by measuring the built up area, and the area you estimate is prone to flooding.

Warning Methods and Costs

A variety of warning methods can be used, and all have costs involved.

There are three strands of warning methods available to you:

· Public Domain information: put as much information as you can into the public domain through the media. This is indirect warning information

· Direct Alerts: automatic voice messaging, sirens, loudhailers, flood wardens

· Customer driven information systems like Floodcall.

You should consider the balance of these in your proposals.

Floodcall

There is already a national system for Floodcall - a phone call to an 0645 number (charged at local rates), which provides information about current warnings in force, and information about how to protect people and property. This system will cost £8,000 per year to have information specific to the River Turn and its tributaries included. This cost arises from the need to provide extra phone lines and the provision of the people resource necessary to update current information at need.

This is a background system for public use, but it does require people to be pro-active in its use. If people don’t call the number, they won’t get any information.

Automatic Voice Messaging

More direct, this system allows people to opt into a direct messaging system. All people who live in flood risk areas are invited to join (free of charge). There is a substantial cost associated with this system, since action must be taken regularly to ensure that all the phone numbers involved are still accurate.

The system is initiated by a mail-shot to all flood prone addresses, handled by the post office through selection of postcode areas. A reply-paid card is sent back, listing phone numbers to which messages are to be sent.

On the update cycle, a letter is specifically addressed to the householder, listing their phone numbers, and seeking any number changes (which are becoming common with the increase in competition in the telephone communications market). It has been found necessary elsewhere to update the system at least twice each year.

When a decision is taken to warn people of potential flooding (selected through postcode areas), a voice message is sent to every phone number involved, and a record is kept of whether the call was answered.

It is worth noting that in the North Yorkshire flooding incident in early 1999, people who were logged as receiving a voice message denied receiving any warning at all.

The set up (one-off) costs are estimated at £150,000 for the Turn river catchment. It is estimated that some 50,000 homes are likely to register to join the system, and the cost of maintaining the database is £20,000 per annum per 5,000 addresses (two mail-shots each year and consequent data input).

Sirens

These can be installed for £5,000 each, and cost £1,000 each to maintain each year. To be effective, they must be regularly tested, and the public must know in advance that a test is not a real emergency - usually managed by contact via local radio and television free of cost.

Loud Hailer

Loud hailers are cheap to buy (£500 each), and can be used from cars as needed. However, to use them requires a two-person crew per vehicle, and costs about £500 per day. For costing purposes, it would be wise to assume that an average of 10 days per year would be normal over the whole river system.

Flood Wardens

A volunteer flood warning system has been suggested where individuals (private citizens) take responsibility for keeping in touch with the people living in a small area. Setting up and running such a system would be expensive: volunteers would need finding and training, and there would be a regular turnover of volunteers. The coverage could never be 100%.

It is estimated that reasonable coverage (perhaps 50% of at-risk areas) could be achieved with about 250 volunteers. To recruit such numbers would involve considerable effort - probably a team of 5 staff working for a whole year at a cost of about £200,000 (including publicity material).

Training volunteers is likely to cost about £100 each. With such numbers, it is probable that 25 new people would need training each year thereafter. 

So, the set-up costs are around £25,000 (for training) plus £200,000 (for recruitment). The subsequent annual running costs would be lower, probably £75,000 (staff costs) and £2,500 (training).

There is a potential legal problem regarding the liability that volunteers might face should damage, injury or loss of life occur in an actual flood. If the volunteers were regarded as legally liable for advising and warning people about flood risk, then it would follow that they could be sued for damages. It is possible to insure against such liability, but the premium would be very high - at least in the region of £2,000,000 per annum.
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Figure 1 - The Flood Warning Event Cycle Showing Associated Systems
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