CURRICULUM EMBEDDED PERFORMANCE TASK STS MATRIX—NINTH GRADE HIGH SCHOOL SCIENCE (CAPT)
	PARAMETER
	GRADE 9
STRAND I:  ENERGY TRANSFORMATIONS

	EMBEDDED TASK TITLE
	ENERGY USES IN CONNECTICUT (COAL)

	YOUR TASK
	Your task is to choose one of the following fuel sources:  coal, natural gas, nuclear, hydroelectric or waste and research the advantages and disadvantages of a particular energy trend as it is illustrated on a line graph.

	DISCUSSION #1
	Describe the trends on the Coal Trends Graph 
and explain what is happening in terms of this energy source in Connecticut between 1960 and 2001.

	DISCUSSION #2
	Does the trend support Connecticut’s initiative 
to significantly decrease the use of non-renewable energy resources by the year 2010?

	DISCUSSION #3
	Give 4 advantages and 4 disadvantages for your using coal as a non-renewable resource 
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DISCUSSIONS:
1. Describe the trends on the Coal Trends Graph and explain what is happening in terms of this energy source in Connecticut between 1960 and 2001.

Coal use peaked in Connecticut in 1967. Given that burning coal to produce electricity results in air pollution (SO2, SPM, and Hg) it is not surprising that coal use dropped dramatically from 1967 to 1973. In fact it almost dropped to zero in CT.

Essentially, between 1973 and 1985 (12 years) coal use stayed flat (i.e., the same). Much of this was do to the fact that Connecticut had 3 efficient nuclear power plants to produce electricity (Connecticut Yankee in Haddam and Millstone 1 and 2 in Waterford.

Then, because of increased demand for electricity (even with the completion of Millstone 3 in 1986 ) coal use started to increase until 1998. Part of this increase was because all 4 nuclear power plants were shut down in the late 90's because of mismanagement.
There was another steep drop off in coal use between 1998 and 2000 given that CT signed a contract with Hydro-Quebec to deliver hydroelectric power to our state. Also, the nuclear power plants were allowed to restart their reactors.

Once again, coal use is on the upswing (2001) because of increased demand for electricity and the number of easily obtained British Thermal Units (BTU's) that it can provide.
2. Does the trend support Connecticut’s initiative to significantly decrease the use of non-renewable energy resources by the year 2010?

According to the graph (2000 to 2001) Connecticut is traveling in the wrong in terms of decreasing non-renewable energy use. Coal is a non-renewable resource because it is a fossil fuel that takes millions of years to produce. So at current use levels we will run out of coal in 300 years. Then what?

3. Give 4 advantages and 4 disadvantages for your using coal as a non-renewable resource in the United.

	ADVANTAGES
	DISADVANTAGES

	Coal is plentiful. The United States has about 300 years of easily mined coal at its disposal.
	The sulfur in coal produces sulfur 

dioxide gas (SO2) when it burned to make 

electricity, which then combines with 

water (H2O) to form sulfuric acid (H2SO4) 

and subsequently the scourge of acid rain.

	Coal is relatively cheap. On average 
a ton of power plant coal costs 
$35 per ton in January of 2008.
	Mining coal is a very dangerous operation in terms of human lives (underground mining) and environmental degradation mountaintop mining and strip mining).

	In terms of energy returned on energy invested coal has an EROEI of 17:1, second only to hydroelectric power. This means that for every 1 BTU invested to extract and ship the coal you get a return 17 BTU's.
	Coal produces enormous amounts of fly ash that must be removed from the stack gases because of health concerns (i.e., asthma). Then it has to be trucked to landfills and buried to keep it out of the atmosphere. 

	Cheap electricity is good for the economy in that it is used in heating, cooling, cooking, lighting, transportation, communication, farming, industry, and healthcare.
	Mercury (Hg) is a potent neurotoxin, particularly damaging to the fetus, the infant, and the young child. Coal-burning power plants are the largest source of Hg emissions related to human activity in the United States.


QUESTIONS:

1. Does Connecticut have any coal of its own (i.e., coal mines)?

2. Why do you think that Connecticut is not able to eliminate coal generated electricity from its energy mix?
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