Flood

Introduction
A flood prone area is a land area, usually adjoining a river, stream, watercourse, lake, bay or ocean, which is likely to be inundated under adverse conditions. Conditions sufficiently adverse to create flooding capable of damaging structures or buildings can originate from a variety of causes. However, geographic location and elevation with respect to a threatening flood source are significant factors in determining the flood susceptibility of a property.

Discussion

A flood occurs when the level of a body of water rises above the top of established channeling, such as a river bank and overflows onto land not normally covered by water. A river is at flood stage when the overflow elevation is reached. When sea water overruns low lying coastal land not usually covered by tidal action, coastal flooding has occurred. Floods, from whatever cause, have one thing in common: they can cause widespread damage.

Sites near rivers, streams or coastlines are generally susceptible to flooding, particularly if the ground elevation is very nearly the same as that of the threatening flood source. A site on relatively flat ground, regardless of its elevation above the nearest body of water, may just as easily become flooded by heavy rainfall surface runoff.

When streams, creeks or rivers overflow from heavy or prolonged rainfall, flooding may be limited or widespread, depending upon topography, watercourse characteristics and the extent of the flood plain. Unusually rapid snowmelt and ice jams, landslide damming, channel obstruction, or heavy precipitation may cause only local flooding in mountainous areas. In flat areas similar waterway conditions may create serious regional threats. Levees and dikes may fail, causing unexpected flooding in areas normally considered protected. For example, in spite of flood control projects constructed along the Mississippi River, heavy rain and unusually rapid snowmelt periodically flood some areas of the river’s drainage basin.

Flood Evaluation

High ground is less likely to be flooded than low ground. Prior flood history in a given area strongly indicates flood susceptibility. However, the lack of previous flooding should not cause complacency about future flooding. Flood data, including dates and flood levels, have been recorded in most inhabited areas. This data and other evidence of historical occurrences of flood levels have been analyzed to forecast statistically projected flood elevations. These statistical elevations are used to evaluate flood potential in the waterway flood plain. The flood potential for a drainage basin can also be statistically calculated.

In the US Federal Insurance Rate Maps (FIRM) show flood hazard zones. Flood elevations anticipated to occur over periods of 10, 100 and 500 years are identified. The flood zone designation means that the periodic flood has been statistically calculated to occur on average once during that time and is projected to continue with that regularity. In current real time, there could be no floods or there could be more than one flood within the time frame.

Flood zone information can be obtained through the Engineering Office at the nearest city hall office.

Flood Glossary

Bank Full – The condition of a river in which the level of water has reached the top of the river bank and additional water will cause flow overland (flooding).

Coastal Flooding – Seawater elevation rise and over running of low lying coastal land not usually covered by tidal action. Such flooding often results from storm seiche and is accompanied by eroding wave action.

Drainage Basin – See Watershed

Flood – An overflow on lands not normally covered by water. Floods have two essential characteristics: the inundation of land is temporary; and the land is adjacent to and is inundated by overflow from a river, stream, lake, ocean or other body of water.

Flood Plain – Relatively flat area or low lands adjoining the channel of a river, stream, watercourse, ocean, lake or other body of water, which has been or may be covered by flood water.

Flood Stage – The stage or elevation at which overflow of the natural bounds of a river, stream, ocean, lake or other body of water begins.

Floodproofing – Any combination of structural and non-structural additions, changes, or adjustments to structures which reduce or eliminate flood damage to structures and their content.

Levee – A man-made structure, usually an earthen embankment, designed and constructed in accordance with sound engineering practices to contain, control or divert the flow of water to provide protection from flooding.

Mean Sea Level – The average height of the sea for all stages of the tide. (Not the same as NGVD.)

National Geodetic Vertical Datum – The datum reference elevation permanently established (with bench marks) water surface elevations to which tidal data are referred. This is the datum established by the U.S. Coastal and Geodetic Survey in 1929.

PMF – (Probable Maximum Flood) – A calculated flood discharge that may be expected from the most severe combination of critical meteorologic and hydrologic conditions that are reasonable for the region.

River – “Water” VS “Pool” Elevation – These two items are closely associated. The “Pool Level” corresponds to the normal elevation of the water surface encountered at a placid section of the river as opposed to more turbulent water caused by a rapid change in elevation. “Low water” elevation when used in conjunction with flood analysis references the pool level. In some cases, low water may actually be the elevation of the river bottom.

River Profile – Elevations at various points along the river water surface at any particular flow condition. For flood analysis, the most valuable river profile would be the one at 100 year recurrence flood elevations.

Riverine Flood – Increased water elevation accompanied by overbank flow developed along the river profile.

Standard Project Flood – Such floods, as used by the Corps of Engineers, are intended as practical expressions of the degree of protection that should be sought in the design of flood control projects. A recurrence frequency is not assigned to this flood.

Surface Water Run Off – (Ground surface water) – Run off from heavy rain or snow melt is normally not expected to enter a building, however, local topography may produce a watercourse channeling water into a building and causing damage. Hazard potential due to this peril may be expected to be more severe in heavily paved areas and the urban environment because the pavement eliminates the opportunity for absorption of water into the natural subsurface ground water network. This loss of capacity for natural containment forces heavy surface flows.

Watershed/Drainage Basin – Every river consists of a major trunk segment fed by a number of branches that diminish in size away from and to higher elevation than the main stream. The many tributaries define a network of channels that drain a recognizably bounded area separated from the adjoining area by a divide, ridge or elevation rise. All precipitation within the ridge bound basin drains to the main river channel. Thus, all drainage within the basin from the watershed is fed to the main stream. The magnitude and duration of flooding is controlled by the size of the basin and the climatic conditions prevailing.

Statistical Analysis of stream flow records and calculation for postulated floods and flood-frequency estimates involves various correlations of flood characteristics, meteorologic hydrologic features of the drainage basin.

Flood Checklist

Facility planning is the key to preventing flood damage and minimizing the impact of flooding on normal operations.

The attached checklist will help you identify the measures to take before, during and after the flood. These checklists are generic in nature. After completing your flood analysis, you may develop additional areas of concern unique to your facility. These should be added to the checklist as needed.

Flood Checklist

When Flood Threatens

When floods are threatening your facility, management and employees should be engaged in the following activities, where appropriate:

	 FORMCHECKBOX 

	Monitor flood conditions and keep the facility personnel updated. This should be done by a designated person. (Call the U.S. Army Corps of Engineers or other reliable source for the most recent and accurate prediction of water levels and crests.)

	 FORMCHECKBOX 

	Fill sandbags and place them around possible entry points and vital protection equipment such as the fire pump house.

	 FORMCHECKBOX 

	Install flood doors and shields.

	 FORMCHECKBOX 

	Relocate the following to a safe area:

· High-value items or those critical to continued operation.

· Equipment, such as movable electronic equipment, computers, testing and quality control devices.

· Vehicles that will be needed after the flood, such as plant trucks, forklifts, tractor-trailers, etc.

· Critical drawings, records, files, computer tapes.

	 FORMCHECKBOX 

	Secure or anchor any outside storage or equipment that cannot be moved to another location.

	 FORMCHECKBOX 

	Fill empty storage tanks – including aboveground and buried tanks – to prevent them from floating.

	 FORMCHECKBOX 

	Cover large stationary machines with water-displacing, rust-preventive compound and/or large plastic sheets.

	 FORMCHECKBOX 

	Check roof, floor or yard drains to see if they are clear, and then continuously monitor them to make sure they remain clear.

	 FORMCHECKBOX 

	Close hand-operated valves on drain piping to prevent backflow through floor drains or plumbing fixtures.

	 FORMCHECKBOX 

	Give sump pumps a final check to make sure they are operational.

	 FORMCHECKBOX 

	Shut down and drain flammable liquid pipeline systems.

	 FORMCHECKBOX 

	Make sure a salvage crew is on alert and prepared to take action.

	 FORMCHECKBOX 

	Place contractors and equipment repair companies on alert.

	 FORMCHECKBOX 

	Consider increasing security and facility surveillance.

	 FORMCHECKBOX 

	Reduce the chance of a fire during flooding by taking the following steps:

· Shut off electricity and gas to prevent short-circuiting of electrical equipment and lessen the fire hazard of ruptured gas lines. (If the facility’s fire pump is electricity driven, have a diesel-driven pump available as backup.)

· Install barriers round sprinkler risers, yard valves and hydrants to protect them from floating debris.


Flood Checklist

After the Flood 

As soon as possible after the flood, ERT and other personnel should begin salvage procedures:

	 FORMCHECKBOX 

	Assess the actual impact, determine needs and initiate planned cleanup, repair and business resumption activities.

	 FORMCHECKBOX 

	Check flooded buildings for structural stability and safety before starting cleanup inside.

	 FORMCHECKBOX 

	Check for spilled flammable liquids, contaminants, etc., and eliminate them before other work begins.

	 FORMCHECKBOX 

	Clean and dry equipment, giving attention to the most vital or susceptible pieces first.

	 FORMCHECKBOX 

	Remove standing water from the facility.

	 FORMCHECKBOX 

	Check, clean and test all electrical distribution equipment and system components exposed to flood water or humidity.

	 FORMCHECKBOX 

	Dehumidify damp areas, and dry wet insulation and building materials.

	 FORMCHECKBOX 

	Remove flood debris from the facility and segregate wet materials.

	 FORMCHECKBOX 

	Keep fire protection system in service. This is vital since cleanup can result in the buildup of large piles of combustible materials.

	 FORMCHECKBOX 

	Return any impaired fire protection systems, including alarm notification systems, to service promptly. Test any system potentially affected by the flood.

	 FORMCHECKBOX 

	Check on-site and local bridges, culverts, drain inlets, etc., to be sure they are cleared and free of debris.

	 FORMCHECKBOX 

	Debrief all key personnel and update/modify the flood emergency response plan, where appropriate.


Flood Checklist

Each Year Prior to Flood Season

Facility management should make sure the following activities are carried out prior to each flood season:

	 FORMCHECKBOX 

	Review the facility’s flood emergency plan and update if needed. Make sure key employees, as well as managers, are included. Remind them about the exposures and their responsibilities.

	 FORMCHECKBOX 

	Review all possible exposures that could affect the facility during a flood, e.g., a neighboring facility’s yard storage, service interruptions, potential access problems.

	 FORMCHECKBOX 

	Make sure company-owned flood walls and levees are in good condition.

	 FORMCHECKBOX 

	Check with the U.S. Army Corps of Engineers, city officials or other levee sponsor for the status of any noncompany-owned flood walls and levees protecting your facility. (Take a brief tour of the structure, if possible.)

	 FORMCHECKBOX 

	Check culverts and bridges in the area to ensure they are free of blocking debris and that they are properly maintained and in good condition.

	 FORMCHECKBOX 

	Check any ground-level windows that have been bricked over to make sure the brick is intact.

	 FORMCHECKBOX 

	Check the condition and location of flood doors and shields, and make sure they are accessible and ready to install.

	 FORMCHECKBOX 

	Check all plant drains (inside and out) to ensure they are clear and that drainpipes are not clogged with dirt, leaves or any other debris. This includes roof drains.

	 FORMCHECKBOX 

	Review the location, and check the condition of any hand-operated valves that have been installed in piping to prevent backflow through floor drains or plumbing fixtures.

	 FORMCHECKBOX 

	Test and confirm that sump pumps are well maintained.

	 FORMCHECKBOX 

	Evaluate the need for any additional flood-proofing of vital equipment purchased within the past year.

	 FORMCHECKBOX 

	Have a supply of sandbags on hand to protect possible entry points and vital protection equipment such as the fire pump house. Make sure the burlap hasn’t deteriorated.

	 FORMCHECKBOX 

	Be sure sand for sandbags is either on site or easily attainable.
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