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Review Sheet – Exam 3/Final
Alternative Energy

6 types:  solar, flowing water, wind, biomass, geothermal, and hydrogen
Solar

Solar heating

Passive, Active, Large Solar Thermal Systems


Pros/Cons

Solar Electricity

Large Solar Thermal Systems, Solar Cells (photovoltaic), Organic Solar Cells

A solar future? – stats

Pros:
High net energy - approx. 90% efficient


Non-polluting, Low environmental impact


Systems last 20-40 years

Cons: Expensive,  Need light approx. 60% of 

time,  Maintenance costs

Hydropower

Large scale, Small scale, Pumped storage = (reservoir to reservoir)

Current production

Pros:


high net energy—approx. 80% efficient


cheap electricity


low pollution


flood control, water, recreation

Cons:


Expensive,  floods area, fills with sediment,

stops fish migration

Tidal energy—few spots with great enough tidal range

Wind


Windfarm turbines


World Total  and Future


Denmark and Wind


Drop in cost 1980-2004

Pros:

high net energy

moderate cost to build

cheap electricity

low pollution

Cons:


need steady wind

need back up system for no wind

large land use, noise

Wind power has more advantages and fewer disadvantages than any other energy resource

Biomass


3 states: solid, gas, liquid (biofuels)

- Gasahol, Methanol

Pros/Cons

Geothermal

Steam or hot water – heat pumps


Iceland

Pros:

high efficiency, low cost, low impact

Cons: few sites, assoc. air pollution, depleted  


easily

Hydrogen

-Use hydrogen gas produced from water and organic molecules as fuel -- water vapor.

Future
3 problems hydrogen as fuel:

Must extract H from water and/or organic compounds; Takes energy and money$$ to produce hydrogen; Fuel cells are expensive

Pros/Cons

Can we use Hydrogen Safely?

Compressed gas tanks,  Liquid H, 
Solid metal hydride compounds--- heat releases

Hydrogen Energy System

Decentralized Power Systems

Air Pollution
Structure of the Atmosphere

Troposphere, Stratosphere


Mesosphere, Thermosphere
Atmospheric Pressure

Major Classes of Air Pollutants

Carbon oxides,  Sulfur oxides


Nitrogen oxides, Volatile organic compounds 
(VOCs), Suspended particulate matter 
(SPM), Photochemical oxidants, Radioactive 
substances, Hazardous air pollutants 
(HAPs)
Outdoor Air Pollutants


Primary and Secondary Pollutants


US Gov’t Standards for Pollutants

Smog


Photochemical smog


Industrial smog 

Temperature inversion

Acid deposition – “Acid Rain”

Indoor Air Pollution

Water Pollution

Any chemical, biological, or physical change in water quality that has a harmful effect on living organisms.

Water can be polluted by:


Infectious bacteria


Inorganic and organic chemicals


Excess heat.

WHO estimates - 3.4 million people die prematurely/yr from waterborne diseases.

In U.S., estimated 1.5 million people/yr become ill from infectious agents.


Major Categories of Water Pollutants
Infectious Agents, Oxygen-Demanding Wastes, Organic and Inorganic Chemicals, Plant Nutrients, Sediment, Radioactive Materials, Heat (Thermal Pollution)
Measuring Water Quality

Colonies of Fecal Coliform Bacteria


Biological Oxygen Demand (BOD)


Chemical analysis


Indicator Species

Point and Nonpoint Pollution Sources

Major Sources of Water Pollution

Agriculture, Industry, Mining

Safe Drinking Water

Access to Clean Drinking Water



95% people in MDC



74% people in LDC

1 of 5 people in world lacks access to safe drinking water


WHO – 1.4 billion in LDC do not have

Pollution: Freshwater Streams


Oxygen Sag Curve


 - breakdown of pollutants by bacteria


High O2 demand organisms -- die.

Case Examples:  Cuyahoga River, Ohio

Ganges River, India
Pollution:  Freshwater Lakes

Lakes and reservoirs are more susceptible to runoff contamination than rivers


Eutrophic – nutrient rich 

Oligotrophic – nutrient poor


Eutrophication/Cultural Eutrophication


Eutrophic Blooms


Nutrient overload produces blooms of 

Algae and/or cyanobacteria


Algae die – decomposing bacteria multiply


Causes DO2 levels to drop.



Ex:  Greenfield Lake

Water Pollution can contribute to:

Bioaccumulation, Biomagnification

Pollution:  Groundwater

Contamination “plume”


Recovery is slow – slow flow

USGS estimates 45% US municipal groundwater contains contaminates

Pollution:  Oceans


Oxygen-depleted zone


Example:  Chesapeake Bay estuary


Ocean dumping
Reducing Nonpoint source Water Pollution
Reduce Agricultural runoff, Hog Farm Waste and water runoff

http://www.cals.ncsu.edu/waste_mgt/smithfield_projects/smithfieldsite.htm
Drinking Water


Clean Water Act, Wilmington Water

http://www.wilmingtonnc.gov/watertreatment/tabid/225/Default.aspx
Climate Change


Past Changes and evidence



Global Cooling – Glacial periods



Global Warming – Interglacial periods



Geologic Records and Atmospheric data



Ice Cores, Sediment cores
Greenhouse effect

Climate Change and Human Activities


Humans increased greenhouse gases 

Burning fossil fuels,Deforestation and clearing grasslands, Increased livestock, Inorganic fertilizers

Major Greenhouse Gasses

Carbon dioxide (CO2), Methane (CH4), Nitrous oxide (N2O), Chlorofluorocarbons

(CFCs), Hydrochloro-fluorocarbons (HCFCs), Hydrofluorocarbons (HFCs), Halons, Carbon tetrachloride

US and Greenhouse Gases

US - more greenhouse gases per person than any other country.
China- now emits the most greenhouse gases 

U.S. = 24% of the total global emissions.

Intergovernmental Panel on Climate Change (IPCC)


5 Pieces of Evidence for Climate Change

Is Global Warming Occurring Now?

Kyoto Protocol

1997, would require 39 developed countries to cut emissions of greenhouse gases by about 5.2% below 1990 levels by 2012.


US not a participant

Economists and policymakers 

Climate Change Evidence


Why so much uncertainty about data?

Natural Variability, Spatial Heterogeneity, Complexity of System – Pos/Neg Feedback, Confidence in Proxy Measurements, Scale of Observation
Solid Waste

Is unwanted/discarded material that is not a liquid or gas – called “Garbage”.

Municipal solid waste (garbage/trash) comes mostly from homes and workplaces.

The amount of Solid waste is a measure of a society’s waste of its resources

READ - LOVE CANAL p.532

US Solid Waste

US produces 33% of World’s Solid Waste


And leads in Solid Waste production!


98.5% of US Solid Waste is from:



Mining, Oil and natural gas production

Agriculture, Sewage sludge, Other Industrial activities


Computer example – 700 diff materials


1.5% Municipal Solid Waste

What’s in our Garbage?

Landfills contain:

38% Paper, 12% Yard waste, 11% Food waste, 10% Plastics, 29% other stuff (electronic waste growing)

How to Produce Less Waste?


Implement Waste Management

Manage waste to reduce harmful Env. Effects - Bury it or Burn it


Waste Reduction


Waste is a potential resource


should be reused, recycled, or composted

Waste Reduction - Based on 4 R’s


Refuse, Reduce, Reuse, Recycle
Other Solutions?  --“Sustainability six”


- reduce consumption and redesign products

Consume less, Use less materials/energy for manufacturing processes and products, Redesign manufacturing processes to reduce waste, Develop products that are easily repaired, reused, remanufactured, composted, or recycled, Design products with longevity, Eliminate or reduce unnecessary packaging.

Waste Reduction Priorities

Reuse Benefits
Recycling

Collects waste materials, turns them into useful products, and sells the new products.


5 types of materials can be recycled: 

paper products, glass, aluminum, steel, and some plastics.


Recycling Methods



Primary (aka: Closed-loop recycling)



Secondary (aka: Downcycling)

Pre/Post-consumer waste

Feasibility and Economics of Recycling


Factors that hinder reuse and recycling 

Landfills


Open Landfills, Sanitary Landfills


Leachate

Waste-to-Energy Systems


New Hanover Co

Hazardous Waste

- Is any discarded solid or liquid material that is toxic, corrosive or reactive enough to explode or release toxic fumes

Hazardous Waste Types

Radioactive, Hazardous/toxic household, Mining, Oil-and gas-drilling, Liquid

What can we do with Hazardous Waste?


Burn/Bury,Bioremediation,Phytoremediation

Plasma,Deep-well disposal,Surface impounds

US Hazardous Waste Regulations

Resource Conservation and Recovery Act (RCRA) (1976)

Superfund Program – Comprehensive  

Environmental Response, Compensation, and Liability Act (CERCLA) (1980)


Brownfields

NOTES
