What to know for EES 199 final in 2007?

Nuclear energy – 235U fissile, limited resource; breeders make 239Pu from 238U ( almost infinite resource.  All high tech stuff to make.

Functioning of a normal USA nuclear reactor – enriched fuel (from 0.7 %235U to about 3% 235U) sits in a bath tub with plain (light) water (coolant and moderator), slows down the fast neutrons to thermal neutrons – chain reaction with fission of 235U.

Other countries heavy water or graphite as moderator, some gas cooled. Chernobyl reactor thermally unstable – steam cooled and graphite moderated.

Alternative Energy (or renewable energy)

Wind, solar – heat and solar voltaic, biomass, geothermal, hydro

Water in the world – know water cycle, reservoirs of fresh and salt water, life cycles and residence times of reservoirs, groundwater is often fossil water, know meaning of virtual water in products, distribution of water deficits on earth

Biodiversity – mass extinctions, invasive species, what to preserve, habitat destruction and fragmentation (we watched the movie instead of taking the lecture) – reading on line and textbook

Food on earth – definitions of malnourishment, hunger, extent of problem, supply oif food versus food demand – reasons for hunger – distribution, economics.

Green revolution (hybrid species, fertilization, agrobusiness), limits of growth (carrying capacity), GM food stocks, nature of soils, soil erosion

Pollution – general definitions of contaminants, pollutants, synthetic versus natural, toxicology, types of pollution (mainly textbook and your notes)

Water pollution and heavy metals – type of pollutants with emphasis on BOD, eutrophication issues, coastal waters and lakes, issues with Pb and Hg pollution, species of toxins, bioavailability, biomagnification, waste water treatment plants

Climate Change- radiative equilibrium governs earth climate – sun intensity, distance, Planck, Boltzman and Wien, angle of incidence – spatial distribution of heat, greenhouse principles, greenhouse gases, carbon cycle, convective heat transport - equator to poles

Sea Level Rise – three factor : mass of oceans (addition through glacier melting), volume of ocean water (warming), volume of ocean basins (long term, plate tectonics).  Records of SLR – both land and sea level move – relative sea level rise, drowning coastlines 

Ozone layer – UV absorption, good ozone versus bad ozone, natural cycle (Chapman reactions, Crutzen N cycle, Molina Cl – CFC interference, reason for seasonal O3 hole in Antarctic – Cl input, PSC, heterogeneous reactions of reservoir molecules.

