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o distance of release from shore,  
o time of year,  
o weather conditions,  
o average water temperature 
o ocean currents  



x Research shows that most (but not all) forms of marine life recover from exposure to large amounts of crude oil 
within 3 years: Recovery from exposure to refined oil take >10 yrs  



x Moderate oil spills can be cleaned up by mechanical, chemical, fire, and natural methods     
x Mechanical methods include:  



o Floating booms to contain the oil spill or keep it from reaching sensitive areas  
o Skimmer boats to vacuum up some of the oil into collection barges  
o Absorbent pads or large feathered filled pillows to soak up oil on beaches or in waters to shallow for skimmer 



boats  
x Chemical methods include:  



o Coagulating agents to cause floating oil to clump together for easier pick up or sink to the bottom where is usually 
does less harm  



o Dispersing agents to break up oil slicks  
x Methods remove only part of the oil and none work well on a large spill: preventing it is cheaper  
x Oil is responsible for most of the world’s air pollution  



o Exxon Valdez: March 24, 1989 = worst oil spill even in US waters: coated more than 1,600 kilometers (1,000 
miles) (see page 547+548)  



x Key to protecting the oceans is to reduce the flow of pollution from the land and from streams emptying into the 
ocean (see page 549 for a list of prevention methods and cleanup methods)   



Solutions: Preventing and Reducing Surface-Water Pollution 
x The leading nonpoint source of water pollution is agriculture  



o Farmers can sharply reduce fertilizer runoff into surface waters and leaching into aquifers by using moderate 
amounts of fertilizer and by using none at all on steeply sloped land and planting buffer zones between rows of 
crops and applying pesticides only when needed  



o Livestock growers can control runoff and infiltration of manure from feedlots and barnyards by managing animal 
destiny, planting buffers and not locating feedlots on land near surface water when land slopes towards the water  



x The Federal Water Pollution Control Act of 1972 (renamed the Clean Water Act in 1977) and the 1987 Water Quality 
Act form the basis of the US efforts to control pollution of the country’s surface waters  



x EPA developed a discharge trading policy in 1995 to use market forces to reduce water pollution (see page 550 to 
learn more about the Acts)  



x Septic Tank: in rural and suburban areas with suitable soils. Sewage from each house is usually discharged into these  
o About 25% of all homes in the US are served by septic tanks which need to be cleaned out every 3-5 years)  



x Primary Sewage Treatment:  a mechanical process that uses screens to filter out debris such as sticks, stones, and 
rags; suspended solids settle out as sludge in a settling tank  



x Secondary Sewage Treatment: a biological process in which aerobic bacteria are used to remove up to 90% of 
biodegradable, oxygen demanding organic wastes  
o Trickling filters, activated sludge process  



x Advanced Sewage Treatment:  a series of specialized chemical and physical processes that remove specific 
pollutants left in the water after primary and secondary treatment: types of advanced treatment vary according to the 
specific contaminants being removed  



x Before water is discharged after primary, secondary, or advanced treatment, it is bleached and disinfected (usually by 
chlorination)  



x Some communities and individuals are seeking better ways to purify contaminated water by working with nature  
x Scientists at Living Technologies are also developed neighborhood –level sewage walls that would run along the 



length of a residential block  
x In developing countries, a promising new technology for processing domestic waste is the SIRDO system (double 



vault) 
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Groundwater Pollution and its Prevention 
x Pollutants in drinking water is a high-risk health problem  
x When is becomes contaminated, it cannot cleanse itself of degradable wastes, as surface water can if it is not 



overloaded  
x Crude estimates indicate that up to 25% of usable groundwater in the US is contaminated  
x Groundwater can be contaminated from a number of sources:  



o Underground storage tanks  
o Landfills  
o Abandoned hazardous waste dumps  
o Deep wells used to dispose of liquid hazardous wastes  
o Industrial waste  
o Livestock waste storage lagoons  



x EPA estimates at least 1 million underground tanks of gas, diesel fuel and toxic solvents are leaking into groundwater  
x Determining the extent of a leak costs between $25,000-250,000 and cleanup costs are from $10,000-250,000 



depending on the size and a complete cleanup is rarely possible: replacing a leaking tank adds an additional $10,000-
60,000  



x Pumping polluted groundwater to the surface and cleaning it up is too expensive and it would take between 50-1,000 
years to clean it all up  (for more prevention and cleanup methods see page 556)  



Drinking Water Quality 
x Many rivers in eastern Europe, Latin America, and Asia are used as sources of drinking water but are contaminated 



with pesticides, fertilizers and hazardous organic chemicals  
x In China 41 large cities get their water from polluted groundwater  
x In Russia ½ of all tap water is unfit to drink and 1/3 of the aquifers are too contaminated for drinking purposes  
x Treatment of water for drinking by city dwellers is like wastewater treatment  
x About 54 countries (most in N. America and Europe) have safe drinking water  
x 64 contaminates are currently tested for in drinking water  
x Privately-owned wells don’t have to meet federal drinking water standards  
x In Milwaukee, Wisconsin and Las Vegas, Nevada there was an outbreak of Cryptosporidium in 1993 + 1994  
x Congress is trying to weaken the Safe Drinking water Act and Environmentalists are trying to get it strengthened  (see 



page 557)  
x The US has one of the world’s best drinking water supply systems  
x We need to shift our emphasis from pollution cleanup to pollution prevention:  



o Source reduction  
o Reuse of wastewater  
o Recycling pollutants  
o We need to accept that the environment (air, water, soil, life) is an interconnected whole  



 











