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ENERGY AND NATURAL RESOURCESNicole Sienkiewicz
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ENERGY The capacity to do work and transfer
 heat.
 Two kinds: 1) kinetic energy 2) potential energy
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KINETIC ENERGY The energy that matter has because of its mass and its
 speed or velocity Examples are :
 Wind Flowing streams Heat flowing from a body at a high temperatures to one at a
 lower temperature Electricity Elecromagnetic radiation Heat (the total kinetic energy of all the moving atoms, ions, or
 molecules) Temperature (the average speed of motion of the moving
 atoms, ions or molecules)
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POTENTIAL ENERGY Stored energy that is potentially available for
 use. Examples:
 Rock in your hand Unlit stick of dynamite Still water behind a dam The chemical energy stored in gasoline molecules The nuclear energy stored in the nuclei of atoms
 *Based on the object or matter’s position or the position of their parts.
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ENERGY
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ENERGY QUALITY A measure of the energy source’s
 ability to do useful work.
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HIGH-QUALITY ENERGY Organized or concentrated and can perform
 much useful work. Examples:
 Electricity The chemical energy stored in coal and gasoline Concentrated sunlight Nuclei of uranium-235 used as fuel in nuclear
 power plants Heat concentrated in small amounts of matter
 so that its temperature is high
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LOW-QUALITY ENERGY Disorganized or dispersed and has little
 ability to do useful work Example:
 Heat dispersed in the moving molecules of a large amount of matter (such as in the atmosphere or a large body of water) so that its temperature is low.
 I.e. the total amount of heat stored in the Atlantic Ocean is greater than the amount of high-quality chemical energy stored in all the oil deposits of Saudi Arabia.

Page 9
                        

THE TWO IRONCLAD LAWS OF ENERGY #1 You cannot get something for nothing Cannot create energy, only can destroy energy
 in nuclear changes Energy input = energy output Law of conservation of energy
 Also known as the first law of energy first law of thermodynamics
 In all physical and chemical changes, energy is neither created nor destroyed, but it may be converted from one form to another.
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THE TWO IRONCLAD LAWS OF ENERGY CONT’D
 #2 You cannot break even If we use a flashlight ‘til it is dead, something has
 been lost. If it isn’t energy, what is it? The answer is energy quality, the amount of energy available that can perform useful work.
 Second law of energy or the second law of thermodynamics
 When energy is changed from one form to another, some of the useful energy is always degraded to lower-quality, more dispersed, less useful energy.
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ENERGY EFFICIENCY Or energy productivity is a measure of
 how much useful work is accomplished by a particular input of energy into a system.
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WASTED ENERGY Why care about energy efficiency and being
 “green”? Over 84% of all commercial energy used in
 the United States is wasted. About 41% of this energy is wasted automatically
 because of the degradation of energy quality imposed by the second law of energy.
 However, about 43% is wasted unnecessarily, mostly by using fuel-wasting cars / devices and the use of poorly insulated / designed buildings
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USING DIRECT AND INDIRECT SOLAR ENERGY SYSTEMS TO PRODUCE HEAT AND ELECTRICITY
 Advantages: Save $$$ (wind) Reduce air pollution (99% less than coal) Reduce dependence on imported oil Last as long as coal and nuclear plants (30-40 years) Land use less than for coal Low land use with new solar cell and window glass
 system Backup and storage devices available (such as gas
 turbines, batteries, and flywheels) Backup need reduced by distributing and storing solar-
 produced hydrogen gas
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USING DIRECT AND INDIRECT SOLAR ENERGY SYSTEMS TO PRODUCE HEAT AND ELECTRICITY
 Disadvantages: Making solar cells produces toxic
 chemicals Solar systems only last 30-40 years Take large amounts of land because of
 diffuse nature of sunlight Can damage fragile ecosystems used to
 collect solar energy Need backup systems at night and during
 cloudy and rainy weather
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FOOD RESOURCES
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FOOD PRODUCTION Industrialized agriculture, or high-input
 agriculture: Uses large amounts of fossil energy, water, commercial fertilizers, and pesticides to produce huge quantities of single crops (or livestock animals for sale)
 Plantation agriculture: is a form of industrialized agriculture practiced primarily in tropical developing countries.
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FOOD PRODUCTION Traditional subsistence agriculture: typically
 uses mostly human labor and draft animals to produce only enough crops or livestock for a farm family’s survival
 Traditional intensive agriculture: farmers increase their inputs of human and draft labor, fertilizer, and water to get a higher yield per area of cultivated land to produce enough food to feed their families and to sell for income.
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ENVIRONMENTAL EFFECTS OF PRODUCING FOOD Biodiversity loss:
 Loss and degradation of habitat from clearing grasslands and forests and draining wetlands
 Fish kills from pesticide runoff Killing of wild predators to protect livestock Loss of genetic diversity from replacing
 thousands of wild crop strains with a few monoculture strains
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ENVIRONMENTAL EFFECTS OF PRODUCING FOOD
 Soil: Erosion Loss of fertility Salinization Waterlogging Desertification
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ENVIRONMENTAL EFFECTS OF PRODUCING FOOD
 Air pollution: Greenhouse gas emissions from fossil fuel
 use Other air pollutants from fossil fuel use Pollution from pesticide sprays
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ENVIRONMENTAL EFFECTS OF PRODUCING FOOD
 Water: Aquifer depletion Increased runoff and flooding from land cleared to
 grow crops Sediment pollution from erosion Fish kills from pesticide runoff Surface and groundwater pollution from pesticides
 and fertilizers Overfertilization of lakes and slow-moving rivers from
 runoff of nitrates and phosphates from fertilizers, livestock wastes, and food processing wastes
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ENVIRONMENTAL EFFECTS OF PRODUCING FOOD
 Human health: Nitrates in drinking water Pesticide residues in drinking water, food,
 and air Contamination of drinking and swimming
 water with disease organisms from livestock wastes
 Bacterial contamination of meat
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COMPONENTS OF MORE SUSTAINABLE, LOW-THROUGHPUT AGRICULTURE
 INCREASE DECREASE High-yield polyculture Organic fertilizers Biological pest control Integrated pest management Irrigation efficiency Perennial crops Crop rotation Use of more water efficient
 crops Soil conservation Subsidies for more sustainable
 farming and fishing
 Soil erosion Soil salinization Aquifer depletion Overgrazing Overfishing Loss of biodiversity Loss of prime cropland Food waste Subsidies for unsustainable
 farming and fishing Population growth poverty
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WATER RESOURCES

Page 25
                        

IMPORTANT PROPERTIES OF WATER
 Strong forces of attraction between molecules of water Water exists as a liquid over a wide temperature range Liquid water changes temperatures very slowly
 because it can store a large amount of heat without a large change in temperature
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IMPORTANT PROPERTIES OF WATER It takes a lot of heat to evaporate liquid water because of the
 strong forces of attraction between its molecules Liquid water can dissolve a variety of compounds Water filters out wavelengths of UV radiation that would harm
 some aquatic organisms Unlike most liquids, water expands when it freezes
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SURFACE WATER Precipitation that does not infiltrate the
 ground or evaporate into the atmosphere is called surface water Flows into streams, lakes, wetlands,
 reservoirs
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GROUNDWATER Some precipitation infiltrates the
 ground, percolates downward through voids in the soil and rock Voids can be pores, fractures, crevices or
 other spaces
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GROUNDWATER SYSTEM
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WHAT CAUSES FRESHWATER SHORTAGES?
 1) dry climate 2) drought 3) dessication (drying of the soil
 because of such activities as deforestation and overgrazing by livestock)
 4) water stress (low per capita availability of water caused by increasing numbers of people relying on limited levels of runoff
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SOLUTIONS: ACHIEVING A MORE SUSTAINABLE WATER FUTURE
 Methods: Not depleting aquifers Preserving ecological health of aquatic
 systems Preserving water quality Integrated watershed management Marketing water rights Wasting less water Slowing population growth
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GEOLOGIAL RESOURCES
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NONRENEWABLE MINERALS Include: 1) metallic mineral resources
 Iron, copper, aluminum 2) nonmetallic mineral resources
 Salt, gypsum, clay, sand, phosphates, water, soil
 3) energy resources Coal, oil, natural gas, uraniumSo as you can see, we depend
 on nonrenewables….a LOT
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HOW LONG WILL OIL SUPPLIES LAST? At the current consumption rate, it will
 last 15-24 years
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NATURAL GAS A mixture of:
 50-90% by volume of methane, the simplest hydrocarbon
 Smaller amounts of heavier gaseous hydrocarbons such as ethane, propane and butane
 Small amount of highly toxic hydrogen sulfide, a by-product of naturally occurring sulfur in the earth.
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COAL A solid fossil fuel that is mostly
 combustible carbon, with much smaller amounts of water and sulfur and mercury and trace amounts of radioactive materials found in the earth.
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NUCLEAR ENERGY Emits 1/6 as much carbon dioxide as
 coal Nuclear power plant and accompanying
 nuclear fuel cycle Neutrons split the nuclei of atoms such as
 uranium-235 and plutonium-239 and release energy mostly at high-temperature heat
 We have an ample supply of uranium
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DISADVANTAGES ABOUT NUCLEAR ENERGY High cost Low net energy yield High environmental impacts Risk of accidents (~6,000 deaths / year
 in US) No long term place to store radioactive
 wastes
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QUESTIONS?
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