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Question 3 

Overview 
 
The intent of this question was for students to evaluate uses and alternate disposal methods for solid waste 
in the United States. Information on municipal solid waste (MSW) produced in the United States from 1960 
to 2012 was presented in graphical form: two lines on the same graph, one describing Total MSW created 
and the other describing the Per Capita MSW created. In part (a) students were asked to explain the 
change (decline) in per capita MSW as depicted in the graph and calculate the percent increase in total 
MSW from 2000 to 2012.  
 
In part (b) students were asked to identify a disadvantage of waste incineration and waste disposal in 
landfills. In part (c) students were asked to describe how electricity can be generated from waste buried in 
a landfill. The correct description included a methane capture step, a heat to steam or hot air step and then 
a turbine/generator spin step. The steps were not linked and therefore a student could earn one, two, or all 
three points in this part. Part (d) required students to identify human health problems that may result from 
piles of discarded tires. Finally in part (e) students were asked to identify an advantage and a disadvantage 
of composting. 

Sample: 3A 
Score: 10 

Two points were earned in part (a): 1 point was earned for explaining that the probable cause for the change 
in per capita waste generation from 2000 to 2012 “can be attributed to recycling,” and 1 point was earned for 
successfully calculating the percent increase in MSW from 1980 to 2012. One point was earned in part (b)(i) 
for identifying an incineration disadvantage as cost because “building efficient waste incinerators is … 
expensive.” One point was earned in part (b)(ii) for identifying that “release of methane” from landfills is a 
disadvantage. Three points were earned in part (c) for describing the following specific steps in the 
production of electricity from waste buried in a landfill: Landfills can be designed to “capture methane,” then 
the methane is “burned to produce steam” that finally “spins a magnet in a coil of wire.” One point was 
earned in part (d) for describing discarded tire piles as a source for “disease carrying mosquitoes.” Two 
points were earned in part (e) for identifying an advantage of composting as a source of “rich soil that can be 
used for gardens” and a disadvantage of composting as “it can create an unsightly, smelly pile.” 

Sample: 3B 
Score: 8 

One point was earned in part (a) for explaining that “an increase in the recycling of paper and plastic” is the 
probable cause in the amount of MSW produced per capita between 2000 and 2012. Two points were earned 
in part (b): 1 point for identifying a disadvantage of waste incineration as “pollutes the air with greenhouse 
gasses such as CO2” and 1 point for identifying a disadvantage of landfills as “allows pollutants to leach into 
the groundwater.” Two points were earned in part (c) for describing the specific steps in the production of 
electricity from waste buried in a landfill as “methane produced can be collected and burned” to “turn a 
turbine.” One point was earned in part (d) for describing a human health issue associated with tire piles that 
catch on fire as “respiratory issues” due to “pollutants released.” Two points were earned in part (e) for 
identifying an advantage of composting as a source of “organic fertilizer” and a disadvantage of composting 
as producing “an unfavorable odor.” 
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Question 3 (continued) 

Sample: 3C 
Score: 6 

Two points were earned in part (a): 1 point for explaining “the increase in recycling programs” as the 
probable cause for the change in per capita waste generation from 2000 to 2012 and 1 point for correctly 
calculating the percent increase in total MSW generation from 1980 to 2012 using a prose description. One 
point was earned in part (b) for identifying a disadvantage of waste disposal in landfills as “liquid waste … 
seeping into the ground and into the groundwater, contaminating the water supply.” One point was earned 
in part (d) for describing a human health problem associated with discarded tires as “tires can be set fire to 
… and releases fumes … and can cause respiratory illness.” Two points were earned in part (e) for identifying 
an advantage of composting as a source of “nutrient rich soil which can be used as a fertilizer” and a 
disadvantage of composting as “it will smell.” 
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