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Abstract
With the exception of the Great Wall of China, dams are the largest structures ever built. Throughout history, big dams have prevented flooding, irrigated farmland, and generated tremendous amounts of electricity. Without dams, modern life as we know it would simply not be the same. 

Since the first large-scale dam was built in Egypt more than 5,000 years ago, engineers have devised various types of dams to withstand the forces of a raging river. 

 Their basic functions 

Some dams are built for a single purpose. Navigation dams in the Mississippi River have the sole purpose of maintaining water levels high enough for navigation; as flow increases, they fold down against the river bottom. Many dams have multiple uses. Glen Canyon Dam, which forms Lake Powell on the Colorado River, generates hydroelectric power, and stores "upper basin" water from high runoff years to distribute to the "lower basin" during low runoff years, equalizing inter-annual variation in water availability. It creates a reservoir popular for recreational boating. 

Let¹s examine principal functions of dams. 

· Hydropower: there are more than 2,000 major hydropower dams in the US. 

· Recreational purposes (creation of lakes) 

· Supply of water for human consumption 

· Irrigation of agricultural lands 

· Flood control 

· Political pork and public works projects 

· Navigation 

· Tourism (eg, Hoover Dam near Las Vegas) 

Hydropower provides an interesting example of choices we face between two "bads". Global climate change is driven by the burning of fossil fuels. We can reduce the generation of atmospheric CO2 produced by fossil-fuel energy plants in one of the following ways: energy conservation, nuclear power, and renewable energy sources. But energy conservation might limit economic progress, and no-one wants a nuclear power plant in their neighborhood, so "renewables" are a popular choice. Renewable energy includes wind, solar, geothermal, and hydro, and increasingly is being marketed as "green energy". But almost all "green" energy is from dams. Hydropower accounts for about 10% of generated electricity in the US. 

Energy deregulation has arrived in California and will eventually cover the nation, allowing consumers to choose their energy provider. Energy suppliers will use a variety of marketing approaches, and one will be "green energy". As a consumer, you will have to decide what marketing claims you believe, and you will be able to choose between polluting the air or killing salmon. Visit the Hydro Reform Coalition to see an effort to establish criteria by which hydro-power can be considered "green". 

Type of dams

1.Arch dams...
are good for narrow, rocky locations. They are curved, and the natural shape of the arch holds back the water in the reservoir. Arch dams, like the El Atazar Dam in Spain, are thin and require less material than any other type of dam

forces that effect an arch dam



The arch squeezes together as the water pushes against it. The weight of the dam also pushes the structure down into the ground.
2.Buttress dams...
may be flat or curved, but one thing is certain: a series of supports, or buttresses, brace the dam on the downstream side. Most buttress dams, like the Bartlett Dam in Arizona, are made of reinforced concrete.

Forces on a buttress dam
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Water pushes against the buttress dam, but the buttresses push back and prevent the dam from toppling over. The weight of the buttress dam also pushes down into the ground.
3.Embankment dams...
are the most commonly built dams in the United States. They are massive dams made of earth and rock. Like gravity dams, embankment dams rely on their heavy weight to resist the force of the water. But embankment dams are also armed with a dense, waterproof core that prevents water from seeping through the structure. Tailings dams -- large structures that hold back mining waste -- are a type of embankment dam

Forces on a embankment dam
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Water pushes against the embankment dam, but the heavy weight of the dam pushes down into the ground and prevents the structure from falling over.

4.Gravity dams...
are massive dams that resist the thrust of water entirely by their own weight. Most gravity dams, like the Grand Coulee Dam in Washington, are expensive to build because they require so much concrete. Still, many people prefer its solid appearance to the thinner arch and buttress dams

forces on a gravity dam
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Water pushes against the gravity dam, but the heavy weight of the dam pushes down into the ground and prevents the structure from falling over.

Why Dams Fail

A "dam" is an artificial barrier that has the ability to impound water, wastewater, or any liquid-borne material for the purpose of storage or control of water (different types of dams). Dams can fail for one or a combination of the following reasons:

· Overtopping caused by floods that exceed the capacity of the dam. 

· Deliberate acts of sabotage. 

· Structural failure of materials used in dam construction. 

· Movement and/or failure of the foundation supporting the dam. 

· Settlement and cracking of concrete or embankment dams. 

· Piping and internal erosion of soil in embankment dams. 

· Inadequate maintenance and upkeep

What to Do Before a Dam Failure

Knowing your risk, making sure an Emergency Action Plan (EAP) is in place, and evacuating when directed by emergency response officials are the most important steps you can take to staying safe from a dam failure. For information on how to prepare for a flood, visit Before A Flood.

Ways to Plan Ahead

· Know your risk. Do you live downstream from a dam? Is the dam a high-hazard or significant-hazard potential dam? To find out, contact your state or county emergency management agency or visit the National Inventory of Dams (NID) or the Association of State Dam Safety Officials (ASDSO).

· Find out who owns the dam and who regulates the dam. This information also should be available from your state or county emergency management agency, NID, or ASDSO.

· Once you determine that you live downstream from a high-hazard or significant-hazard potential dam and find out who owns the dam, see if a current EAP is in place for the dam. An EAP is a formal document that identifies potential emergency conditions at a dam and specifies preplanned actions to be followed to reduce property damage and loss of life. An EAP specifies actions the dam owner should take to take care of problems at the dam. It also includes steps to assist the dam owner in issuing early warning and notification messages to responsible downstream emergency management authorities of the emergency.

· If there is a dam failure or an imminent dam failure and you need to evacuate, know your evacuation route and get out of harm's way. In general, evacuation planning and implementation are the responsibility of the state and local officials responsible for your safety. However, there may be situations where recreational facilities, campgrounds, or residences are located below a dam and local authorities will not be able to issue a timely warning. In this case, the dam owner should coordinate with local emergency management officials to determine who will warn you and in what priority. 

During Dam Failures(FLOOD)

If a flood is likely in your area, you should:

· Listen to the radio or television for information. 

· Be aware that flash flooding can occur. If there is any possibility of a flash flood, move immediately to higher ground. Do not wait for instructions to move. 

· Be aware of streams, drainage channels, canyons, and other areas known to flood suddenly. Flash floods can occur in these areas with or without such typical warnings as rain clouds or heavy rain. 

If you must prepare to evacuate, you should do the following:

· Secure your home. If you have time, bring in outdoor furniture. Move essential items to an upper floor. 

· Turn off utilities at the main switches or valves if instructed to do so. Disconnect electrical appliances. Do not touch electrical equipment if you are wet or standing in water. 

If you have to leave your home, remember these evacuation tips:

· Do not walk through moving water. Six inches of moving water can make you fall. If you have to walk in water, walk where the water is not moving. Use a stick to check the firmness of the ground in front of you. 

· Do not drive into flooded areas. If floodwaters rise around your car, abandon the car and move to higher ground if you can do so safely. You and the vehicle can be quickly swept away. 

Driving Flood Facts

The following are important points to remember when driving in flood conditions:

· Six inches of water will reach the bottom of most passenger cars causing loss of control and possible stalling. 

· A foot of water will float many vehicles. 

· Two feet of rushing water can carry away most vehicles including sport utility vehicles (SUV’s) and pick-ups. 

After a Failure/Flood

The following are guidelines for the period following a flood:

· Listen for news reports to learn whether the community’s water supply is safe to drink.

· Avoid floodwaters; water may be contaminated by oil, gasoline, or raw sewage. Water may also be electrically charged from underground or downed power lines.

· Avoid moving water.

· Be aware of areas where floodwaters have receded. Roads may have weakened and could collapse under the weight of a car.

· Stay away from downed power lines, and report them to the power company.

· Return home only when authorities indicate it is safe.

· Stay out of any building if it is surrounded by floodwaters.

· Use extreme caution when entering buildings; there may be hidden damage, particularly in foundations.

· Service damaged septic tanks, cesspools, pits, and leaching systems as soon as possible. Damaged sewage systems are serious health hazards.

· Clean and disinfect everything that got wet. Mud left from floodwater can contain sewage and chemicals
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