Oil Spills – Cleanup and Remediation Technologies.
The Oil Pollution Act (OPA) was signed into law in August 1990, largely in response to rising public concern following the Exxon Valdez oil spill in Alaska's Prince William Sound. OPA is the most recent and the most comprehensive effort by Congress to deal with the harmful environmental impacts of oil spills. These efforts began with enactment of what is now Section 311 of the Clean Water Act in 1970, in response to an oil spill off the coast of Santa Barbara, California. 
In the United States, depending on where the spill occurs, either the U.S. Coast Guard or the U.S. Environmental Protection Agency takes charge of the spill response. They, in turn, often call on other agencies (NOAA and the Fish and Wildlife Service are often called) for help and information.

Numerous and frequent oil spills have shown the extent of the damage inflicted on the environment, when a large volume of oil is released over a short period of time and, in particular, the susceptibility of certain environments, such as coastal regions, to these spills. Although oil spills are frequently a major issue at sea and in coastal areas, they also pose great concern to soil and land, such as those due to leaks during transportation over land or storage tanks and pipelines. 

Once oil has spilled, any of various local, state, and Federal government agencies as well as volunteer organizations may respond to the incident, depending on who's needed. People may use any of the following kinds of tools to clean up spilled oil:

· Booms, which are floating barriers to oil (for example, a big boom may be placed around a tanker that is leaking oil, to collect the oil). 
· Skimmers, which are boats that skim spilled oil from the water surface. 

· Sorbents, which are big sponges used to absorb oil. 

· Chemical dispersants and biological agents, which break down the oil into its chemical constituents. 

· In-situ burning, which is a method of burning freshly-spilled oil, usually while it's floating on the water. 

· Washing oil off beaches with either high-pressure or low-pressure hoses. 

· Vacuum trucks, which can vacuum spilled oil off of beaches or the water surface. 

· Shovels and road equipment, which are sometimes used to pick up oil or move oiled beach sand and gravel down to where it can be cleaned by being tumbled around in the waves. 

Which methods and tools people choose depends on the circumstances of each event: the weather, the type and amount of oil spilled, how far away from shore the oil has spilled, whether or not people live in the area, what kinds of bird and animal habitats are in the area, and other factors. Different cleanup methods work on different types of beaches and with different kinds of oil. For example, road equipment works very well on sand beaches, but can't be used in marshes or on beaches with big boulders or cobble (rounded stones that are larger than pebbles, but smaller than boulders).

People also may set up stations where they can clean and rehabilitate wildlife. Sometimes, people may decide not to respond at all to a spill, because in some cases, responding isn't helpful or even adds to the damage from the spill.
Response Techniques 

A number of advanced response mechanisms are available for controlling oil spills and minimizing their impacts on human health and the environment. The key to effectively combating spills is careful selection and proper use of the equipment and materials best suited to the type of oil and the conditions at the spill site. Most spill response equipment and materials are greatly affected by such factors as conditions at sea, water currents, and wind. Damage to spill-contaminated shorelines and dangers to other threatened areas can be reduced by timely and proper use of containment and recovery equipment. 

Mechanical containment or recovery is the primary line of defense against oil spills in the United States. Containment and recovery equipment includes a variety of booms barriers, and skimmers, as well as natural and synthetic sorbent materials. Mechanical containment is used to capture and store the spilled oil until it can be disposed of properly.

Chemical and biological methods can be used in conjunction with mechanical means for containing and cleaning up oil spills.  Dispersants and gelling agents are most useful in helping to keep oil from reaching shorelines and other sensitive habitats.  Biological agents have the potential to assist recovery in sensitive areas such as shorelines, marshes, and wetlands. Research into these technologies continues to improve oil spill cleanup. Subpart J of the NCP establishes the process for authorizing the use of dispersants and other chemical response agents, which includes the NCP Product Schedule, which is the federal government's listing of chemical countermeasures that are available for use during or after an oil spill response.

Physical methods are used to clean up shorelines. Natural processes such as evaporation, oxidation, and biodegradation can start the cleanup process, but are generally too slow to provide adequate environmental recovery. Physical methods, such as wiping with sorbent materials, pressure washing, and raking and bulldozing can be used to assist these natural processes.

Scare tactics are used to protect birds and animals by keeping them away from oil spill areas. Devices such as propane scare-cans, floating dummies, and helium-filled balloons are often used, particularly to keep away birds.

Dispersing Agents 

Dispersing agents, also called dispersants, are chemicals that contain surfactants and/or solvent compounds that act to break petroleum oil into small droplets. In an oil spill, these droplets disperse into the water column where they are subjected to natural processes, such as waves and currents that help to break them down further. This helps to clear oil from the water's surface, making it less likely that the oil slick will reach the shoreline.

Heavy crude oils do not disperse as well as light to medium weight oils. Dispersants should not be used on gasoline or diesel spills for example. Dispersants are most effective when applied immediately following a spill, before the lightest materials in the oil have evaporated, however, dispersant manufacturers have claimed that the "window-of-opportunity" to apply dispersants effectively is widening.

Environmental factors, including water salinity and temperature, and conditions at sea also influence the effectiveness of dispersants. Studies have shown that most dispersants work best at salinities close to that of normal seawater. EPA policy does not allow the use of dispersants in freshwater unless authorized by an On-Scene Coordinator to protect human health. The effectiveness of dispersants also depends on water temperature. While dispersants can work in colder water, they work best in warm water.

Some countries rely almost exclusively on dispersants to combat oil spills because frequently rough or choppy conditions at sea make mechanical containment and cleanup difficult. However, dispersants have not been used extensively in the United States because of possible long term environmental effects, difficulties with timely and effective application, disagreement among scientists and research data about their environmental effects, effectiveness, and toxicity concerns.

New technologies that improve the application of dispersants are being designed. The effectiveness of dispersants is being tested in laboratories and in actual spill situations, and the information collected may be used to help design more effective dispersants. Dispersants used today are less toxic than those used in the past, but long term cumulative effects of dispersant use are still unknown.

Gelling Agents 

Gelling agents, also known as solidifiers, are chemicals that react with oil to form rubber-like solids. With small spills, these chemicals can be applied by hand and left to mix on their own. For treating larger spills, the chemicals are applied to the oil, and then mixed in by the force of high-pressure water streams. The gelled oil is removed from the water using nets, suction equipment, or skimmers, and is sometimes reused after being mixed with fuel oil.

Gelling agents can be used in calm to moderately rough seas, since the mixing energy provided by waves increases the contact between the chemicals and the oil, resulting in greater solidification.

There is one drawback to the use of gelling agents. Large quantities of the material must often be applied, as much as three times the volume of the spill. For oil spills of millions of gallons it is impractical to store, move, and apply such large quantities of material.

Biological Agents 

Biological agents are chemicals or organisms that increase the rate at which natural biodegradation occurs. Biodegradation is a process by which microorganisms such as bacteria, fungi, and yeast break down complex compounds into simpler products to obtain energy and nutrients. Biodegradation of oil is a natural process that slowly - sometimes over the course of several years - removes oil from the aquatic environment. However, rapid removal of spilled oil from shorelines and wetlands is necessary in order to minimize potential environmental damage to these sensitive habitats.

Bioremediation technologies can help biodegradation processes work faster. Bioremediation refers to the act of adding materials to the environment, such as fertilizers or microorganisms, that will increase the rate at which natural biodegradation occurs. Two bioremediation technologies that are currently being used in the United States for oil spill cleanups are fertilization and seeding.

Fertilization, also known as nutrient enrichment, is the method of adding nutrients such as phosphorus and nitrogen to a contaminated environment to stimulate the growth of the microorganisms capable of biodegradation. Limited supplies of these nutrients in nature usually control the growth of native microorganism populations. When more nutrients are added, the native microorganism population can grow rapidly, potentially increasing the rate of biodegradation.

Seeding is the addition of microorganisms to the existing native oil-degrading population. Sometimes species of bacteria that do not naturally exist in an area will be added to the native population. As with fertilization, the purpose of seeding is to increase the population of microorganisms that can biodegrade the spilled oil.
