Environmental Science Midterm Review
EddY

The energy source most commonly used by industrialized nations are the fossil fuels ( coal, natural gas, supply 90% of world’s commercially traded energy
Nonrenewable energy resources- those resources that are not replaced by natural processes or those whose rate of replacement is so slow as to be non-effective
Renewable energy resources- those energy sources that can be regenerated by natural processes
1. eg: solar, geothermal, tidal energy, biomass
2. photosynthesis converts light energy into chemical energy
Resources- a naturally occurring substance of use to humans that can potentially be extracted using current technology but may not be efficient
The total amount of a resource changes by the amount used each year
Reserves- the known deposits from which materials can be extracted profitably with existing technology under present economic conditions
The total amount of a reserve changes as technology advances, new deposits are discovered, and economic conditions vary
Coal- plant material decay
Peat - the first stage in the conversion of organic material into coal
· low grade fuel ( 90% water, 5% carbon, 5% volatile material

Lignite- swamps containing peat were submerged by seas ( plant material was covered by sediment ( sediment on it 


compressed it into harder form of low-grade coal lignite
Bituminous coal (soft coal)- sufficient thickness of overlying sediments + heat from earth + passing of geologic time ( 




reduction in water content from 40% lignite to 3% in bituminous coal ( the most popular and abundant 
Anthracite- heat + pressure ( bituminous coal is changed to hard-grade coal anthracite with 96% carbon
Oil and natural gas are formed from ancient marine deposits
Coal is the world’s most abundant fossil fuel
Lignite- high moisture content and crumble ( least desirable form
Bituminous coal- easiest to mine and the most abundant
Anthracite- furnishes more energy and more expensive( found at great depths and difficult to obtain
Surface mining- a type of mining in which the overburden (the layer of soil and rock that covers deposits of desirable minerals) is removed to produce the underlying deposits
· Coal can be surface mined when overburden is < 100m
Underground mining- a type of mining in which the deposit material is removed without disturbing the overburden
· When the overburden is thick and surface mining is expensive, we use underground mining
· Vertical shaft- when coal vein is not exposed 
· Drift-mine opening- coal vein is exposed along hillside, miners enter from hill side

Two advantages of surface mining compared to underground mining
· Surface mining is more efficient than underground mining, because it removes most of the coal in a vein and can be used profitably for a seam of coal as thin as half a meter
· Underground mining causes subsidence (sinking of the land when mine collapses), black-lung disease (a respiratory condition that results from the accumulation of fine coal dust particles in the miners’ lungs), and dust accumulation
Two disadvantages of surface mining compared to underground mining
· Disrupts landscape
· Reclamation is expensive and often not successful
Why is oil better than coal?
· Oil extraction causes less environmental damage does coal mining
· Oil is a more concentrated energy source
· Oil burns with less pollution
· Oil can be moved easily through pipes
More than half of the oil supply lie in 4 Middle Eastern countries ( Saudi Arabia, Iraq, Kuwait, Iran
Secondary recovery- techniques used to obtain the maximum amount of oil or natural gas from a well
Processing crude oil
· The various components of crude oil can be separated and collected by heating oil in a distillation tower
· After distillation, products are further refined by cracking ( heat, pressure, catalysts are sued
· Petrochemicals from oil are raw materials for synthesis compounds
Environmental impacts
· Oil spills in ocean- nearly 60% of oil pollution in the ocean is the result of routing shipping operations
· Oil spills on land can contaminate soil and underground water
The Arctic National Wildlife Refuge and Oil deals with the risks and benefits of drilling for oil in the refuge
1998 Bill Clinton and 2002 George Bush supported drilling
Liquefied natural gas- natural gas that has been converted to a liquid by cooling to -162
· Natural is least disruptive to environment
· Natural gas well doesn’t produce unsightly waste
· Without fire, natural gas poses no harm to environment during transport
· Natural gas is clean burning, causes no air pollution ( produce carbon dioxide and water -> global warming
· More than two thirds of the world’s natural gas reserves are located in Russia and Middle East
Hydroelectric power- flowing water creates energy that can be captured and turned into electricity
Areas where streams have steep gradients and a constant flow of water, hydroelectricity maybe generated without a reservoir
Mountainous regions and large river valleys
Limiting factors in the development of hydroelectric sites
· Displacement of people and plant and animal species from the site
· Loss of farmland

· Destruction of natural ecosystem
· Reduction of nutrient-rich silt soil deposition
· Bacteria in decaying vegetation can change mercury, present in rocks underlying a reservoir, into a form soluble in water
China is constructing the largest hydroelectric dam in the world ( the Three Gorges Dam on the Yangtze River
Tides- the daily rise and fall of ocean levels relative to coastlines
Today, rising and falling tides can be used to generate electricity in the same manner as hydroelectric power plants
Tidal power is expensive
· The higher the tides, the more electricity can be generated from a given site and the lower the cost of electricity produced
· The best tidal sites are those where a bay has a narrow opening, thus gates and turbines are produced
Explain the formation of spring and neap tides
Neap tide- sun and moon work at right angles, and bulges cancel each other out, producing weak tides. It occurs when gravitation forces of moon and sun are perpendicular to each other
Spring tide- sun and moon work on a straight line, and bulges add up, producing strong tides. It occurs when gravitation forces of moon and sun are in a line with the Earth.
Factors that limit the development of tidal power
· The cost, low energy output, and disruption of the normal ecosystem limit the development of tidal power
· Power plants sites are limited to those sites with the greatest tidal change, such as natural bays and estuary which are near the poles
Geothermal energy- the heat energy from the Earth’s molten core. It is tapped by drilling wells to obtain the steam. The steam is then used to power electrical generators. 
The U.S. has about half of the world’s geothermal electrical generating capacity
In what parts of the world is geothermal energy available and why?
Geothermal energy is available in areas where molten material from the Earth’s crust is near enough to the surface to heat underground water and form steam 
Wind power is a form of solar energy, because the sun heats the Earth’s atmosphere and creates air current that cause wind
A 300 megawatt wind farm on the Oregon-Washington border is the world’s largest wind power station
Wind power is the fastest growing new source of electricity in the world
Solar energy 
In a passive heating system, the sun’s energy is converted directly into heat for use at the site where it is collected. Light energy is transformed to heat energy when it is absorbed by a surface, without the use of moving parts or machines.
In an active heating system, the sun’s energy is converted into heat, but heat must be transferred from the collection are to the place of use; requires a solar collector, a pump, and a system of pipes to transfer the heat.
Photovoltaic science- the science of turning energy produced from the sun into electricity
Photovoltaic- a solid-state semiconductor device that converts light directly into electricity, usually made of silicon with traces of other elements
Biomass- all land and water-based vegetation and all organic wastes, fulfilled almost all of humankind’s energy prior to the Industrial Revolution

3 sources of biomass energy ( municipal and industrial wastes, agricultural crop residues, and energy plantation
Biomass is the largest source of non-hydropower renewable electricity
Problem with using solid waste
· The need for sorting burnable from non-burnables

· The need for a landfill and dependable supply
· The air pollution produced when it is burning

· Burning trash is not profitable. It is a way to decrease the cost of trash disposal because it reduces the need for landfill sites
· Most old incinerating plants do not comply with today’s air-quality standard
· Much waste materials have chlorine-containing organic compounds, and dioxins which are highly toxic and carcinogens
List three energy conservation techniques

· fluorescent light bulbs

· energy-efficient appliances
· low-emissive glass
ENV Worksheets Review

Population age structure

Suggest why changes in population structure alone are not necessarily a reliable predictor of population trends
Other factors can affect population, such as sex ratio, fertility, and migration.

Explain why the population of Mexico is likely to continue to increase rapidly even if the ate of population growth slows

Over a short time, the large prereproductive population will reach reproductive age, and the population will continue to grow. Even if the growth rate slows down, it takes many generations for the reproductive population to grow old.

What is a potential problem with using size to estimate age?

Not all organisms grow at the same rate; size can depend on quality and quantity of food supply.

Why could knowledge of age structure be important in managing a resource?

If the age structure shows a trend to younger age, then harvesting pressure is too severe. If it continues, there will be fewer individuals of reproductive age. Population will decrease.

Energy resources

Coal: plant materials decay, produce peat, lignite, bituminous coal or soft coal, anthracite; the world’s most abundant fossil fuel

Oil: formed from ancient marine deposits; oil is superior to coal; more concentrated energy source; less pollution; move easily through pipes

Geothermal power: the heat energy from the Earth’s molten core; tapped by drilling wells to obtain steam.

Hydroelectric power: sustainable, low cost, high yield, clean, and safe

Flowing water creates energy, which can be captured and turned into electricity. This is sustainable; economic cost is low relative to fossil fuel and nuclear power; and the energy yield is high and efficient. However, it has negative impacts on the environment; it displaces people and animals from the site which causes loss of farmland and destruction of land.

Biofuel

Explain the nature of the following renewable fuels

Biogas: a mixture of methane, carbon dioxide, and water, produced by anaerobic decomposition, fermentation of organic wastes

Gasohol: it is produced by the fermentation of crop residue

What are the disadvantages of using pure methanol as motor fuel?

Ethanol burns hotter than petrol, so tank gets overheated. Fuel tank and pipes need constant coating to prevent corrosion by ethanol.

How could a small biogas fermenter be used on a farm to reduce waste and provide a fuel source?

The waste can be directly fed to the fermenter to ferment and generate energy for use. Meanwhile, waste is disposed of.

Comment on the potential conflicts associated with producing fuels from food crops

In some parts of the world, there is starvation. It is unreasonable and immortal to convert food to fuel while other people die from lack of food.

