Chapter 14, Rubenstein

Resources

A. A resource is a: 1. substance in the environment; 2. economically feasible to extract; and 3. socially acceptable to use

B. Resources can be broadly divided between renewable and non-renewable

1. Renewable means those that can be renewed in a reasonable amount of time – e.g. solar, wind, and food

2. Non-renewable includes metals, fresh water, fossil fuels, etc.

C. Potential vrs. Proven reserves

1. Potential reserves not measured

2. Proven reserves measured with reasonable accuracy

3. World reserves of fossil fuels should start to decline between 2015-2035

4. However, possible to find new extraction techniques to improve yield

D. Fossil fuels:

1. Formed when land plants (coal) and microscopic planktonic organisms (oil and gas) die in an anaerobic (without oxygen) environment. 

2. If environment is anaerobic, then plants and animals don’t rot and carbon is preserved

3. Remains get buried over time and under heat and/or pressure, transformed into coal, oil, natural gas, oil shale

4. But not only is supply finite for practical purposes, but the geographic distribution of fossil fuels is based on geology and not on politics

5. Two questions remain: 1. current oil reserves, and 2. how much liquid petroleum can we extract?

6. Geographically, 65% of present oil reserves are in Middle East. Saudi Arabia has majority of oil.

7. Oil shale is difficult to extract, expensive to process, and very damaging to the environment. World’s largest oil shale reserves in Colorado, Utah, and Wyoming

E. Uneven consumption of resources

1. MDCs usually consume more than they produce 

2. LDCs will consume more as they develop

F. OPEC (Organization of Oil Exporting Countries)

1. Organized in 1960s

2. Most members are LDCs in Middle East and Northern Africa - including Algeria, Iraq, Kuwait, Libya, Qatar, UAE, Saudi Arabia, Iran, Venezuela, Indonesia, etc.

3.  Control oil prices

4. We import more oil than any other country 

a). In 1973, Western Europe and the USA supported Israel in a war with Egypt, Jordan, and Syria.

b). OPEC retaliated in 1973-1974 by limiting the amount of oil they would sell

c). Since the US was dependent on foreign oil, we had an oil shortage and oil prices rose from $9.00/barrel to $40.00/barrel.

d). You sat for hours waiting to buy $5.00 worth of gas (limit on amount you could purchase)

e). As a consequence, cars became more fuel efficient with smaller engines and bodies

f). The most important consideration when buying a car was mileage and all commercials and ads for cars featured mpg on highways and in town.

g). There were no V-8 engines!

h). Today we have V-12s and we are more dependent on foreign oil than we were in 1973!!

G. Pollution from fossil fuels

1. Burning of fossil fuels releases carbon dioxide

2. Carbon dioxide is a variable Greenhouse gas which absorbs longwave radiation and then re-emits it thus warming the atmosphere.

H. Alternative energy sources

1. Nuclear – power generated mostly from radioactive decay of uranium

a. Uranium must be mined – pollution from mining

b. Next uranium is enriched – more pollution

c. Enriched uranium made into fuel rods for nuclear reactors

d. Many nuclear reactors cooled with water – another source of pollution – radioactive water!

e. But main sources of pollution are the used rods and the water used to cool the reactors.

1). It is estimated that 4 liters of waste water is enough to poison every living thing on earth – and we have hundreds of millions of liters of this waste!

2). Main question is how do we dispose of these products safely?

3). This  is still under debate as we have never dismantled a nuclear power plant – and many are ready to be dismantled because they were only built to last 40-50 years! (Sustainable development??!)

4). The world’s most dangerous building according to the EPA is about 10 miles south of Boulder at the Rocky Flats Closure Project (as it is now called). (We have already discussed Rocky Flats)

2. Solar energy

a. Good clean source of renewable energy

b. Main problems are with latitude (affects amount and angle of sun) and with storage

3. Hydroelectric

a. Need running water, so generally must build a dam

b. Dams destroy wildlife habitats

4. Geothermal

a. Good source of power

b. Mostly limited to volcanically active areas and thus geographic limitations

c. Iceland and France are both users of geothermal energy

5. Biomass

a. Sugar cane, corn, soybeans, etc. – burn these for fuels

b. Main problem is that you are burning food for fuel

6. Nuclear fusion

a. Great idea – renewable – non-radioactive

b. Main problem is that is requires VERY high temperatures to convert hydrogen into helium and we don’t have anything heat resistant enough to contain it!

c. (Sun’s energy is from fusion)

I. Water pollution

1. We have very little fresh water on earth!

a. More people die of dysentery due to contaminated water than any other disease!!

2. Many argue water is not a renewable resource!

3. Major sources of water pollution:

a. Sewage (remember Sao Paulo! – 20,000 tons/day raw sewage is dumped into their ONE source of fresh water!)

b. Acid mine drainage – usually sulfuric acid

c. Chemicals from industry, cars, household products, etc. 

4. Agriculture

a. Organic pollutants – e.g. cows (each cow averages 50 pounds of solid wastes per day and 20 pounds or urine per day!) This goes into the fresh water supply!

b. Pesticides and fertilizers

c. Aral Sea

1). Yet another example of trying to grow water-loving crops in the desert!

2). Aral Sea is between Kazakhstan and Uzbekistan – two countries that were controlled by the former USSR.

3). Under USSR control, waters were diverted from the two rivers that feed the Aral Sea for irrigation of cotton.

4). Sea has now shrunk to half of its original size

5). Fishing villages that surrounded it are now far inland

6). All fish are dead

7). Island that was in middle of Aral Sea was used to store nuclear wastes – now there is a land bridge to the storage area (terrorism concerns) 

5. Landfill

a. Concern over contamination of ground water

b. Also on gases generated, but a possible source of fuel!!!

J. Reducing pollution – how?

1. Reduce amount of waste

a). Reduce inputs – feed cows less, reduce lead in gas, etc.

b).Reduce demand for product – don’t eat as much beef

c). technology – recycle!

2. Expand the capacity of the environment to hold wastes

a). Don’t use as many pesticides and fertilizers

b). Develop “miracle” seeds – e.g. type of corn that is naturally resistant to pests, or high yield seeds

c). Develop new food sources


1). Oceans


2). Higher protein cereals


3). Improve tastes of other food sources 

d). Increase exports from countries with surpluses

e). Re-distribution of food
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