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The following information applies to parts A, B, C, D, E, F, and G.

The following graph shows the number of quadrillion British thermal units (BTUs) that were
consumed in the United States using five different energy sources from 1950 to 2020.

Energy Consumption by Source in the United States, 1950-2020
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The following information applies to parts H and 1.

Researchers studied an aquatic ecosystem near an area of land that had been converted to
agricultural use. They reported an increase in nutrients, such as nitrates and phosphates, in the
water.

2. Respond to parts A, B, C, D, E, F, G, H, and I, and all subparts.

Part A
Identify one renewable energy source that is used to generate electricity.

Part B

Based on the data in the graph, identify the energy source that had the highest consumption in
2010.
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Part C

Based on the data in the graph, describe the pattern in the energy consumption from coal in the
United States from 1960 to 2020.

PartD

Based on the data in the graph and your knowledge of energy consumption, explain one likely
reason why the use of coal for energy changed between 2010 and 2020.

Part E
Explain how fossil fuels are used to generate electricity.

PartF

In addition to fossil fuels, nuclear power can be used to generate electricity. Identify one
negative impact associated with nuclear energy.

Part G

Fossil fuel combustion leads to ocean warming. Describe one environmental problem other
than coral bleaching that is associated with warming oceans.

Part H
Explain how an increase in nutrients, such as nitrates and phosphates, can negatively affect an

aquatic ecosystem.
PartlI

i. Propose a realistic solution that would reduce nutrient pollution of waterways, while
still allowing cultivation of crops.

ii. Justify the solution proposed in part I (i) by explaining one potential advantage other
than reducing nutrient runoff.
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3. Earth’s climate has changed over time by the addition of greenhouse gasses to the atmosphere. One approach to
mitigate climate change is the use of nuclear power, rather than coal-burning power plants, for electricity
generation.

(a) Identify a fuel used in a nuclear power plant.

(b) Describe a negative environmental impact on nearby bodies of water that is caused by using water for
cooling in nuclear power plants.

(¢)In 2021, 4.1 x 10'? kilowatt hours (kWh) of commercial electricity was generated in the United States.
Nuclear power accounted for 18.9% of the total commercial electricity. Calculate the amount of electricity

in kWh generated by nuclear power in the United States in 2021. Show your work.

Another approach to reduce greenhouse gas emissions is to switch from coal-burning power plants to natural
gas power plants.

(d) In addition to reducing greenhouse gas emissions, describe how switching from coal-burning power plants
to natural gas power plants will improve air quality.

Researchers have proposed large-scale tree planting as a solution to reduce the effects of fossil fuel combustion
on global climate change.

(e) Justify the proposed solution by explaining an additional advantage, other than the reduction of
atmospheric greenhouse gases.

(f) 7.4 x 10’ cubic meters of natural gas were extracted from a large deposit in 2020. An average of 4.76 kWh
of electricity can be generated from each cubic meter of natural gas combusted. In 2020, an average home
consumed 10,715 kWh of electricity. Calculate how many homes could have been provided with electricity

by natural gas extracted from the large deposit in 2020. Show your work.

(g) In 2021, 8.99 x 10'! kWh of electricity was generated through the combustion of coal. One kilogram of
carbon dioxide is produced per kWh of electricity generated by combusting coal, while 0.42 kilograms of
carbon dioxide is produced by combusting natural gas. Calculate how much less carbon dioxide would
have been produced in 2021 if all coal-burning power plants were replaced with natural gas-burning power

plants. Show your work.

Begin your response to this question at the top of a new page in the separate Free Response booklet
and fill in the appropriate circle at the top of each page to indicate the question number.
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STOP

END OF EXAM
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ENVIRONMENTAL SCIENCE
SECTION II
Time—90 minutes
4 Questions

Directions: Answer all four questions, which are weighted equally; the suggested time is about 22 minutes for
answering each question. Write all your answers on the pages following the questions in this book. Where
calculations are required, clearly show how you arrived at your answer. Where explanation or discussion is
required, support your answers with relevant information and/or specific examples.

1. Read the article below and answer the questions that follow.

The Fremont Plaindealer May 1, 2013

Last night the county council discussed
a motion to support the construction of a
new nuclear power plant on the Fremont
River to address the rising demand for
electrical power in Fremont County.
Councilperson Pamela Kull spoke in
support of the plant, remarking that

greenhouse gases.”

Councilperson Chinh Serach said that
Dr. Kull’s remarks were incorrect and
then introduced a different motion to
provide funding to help Iremont
homeowners and businesses reduce
electricity use. He stated that such steps

could make building the nuclear plant
unnecessary.

“nuclear power plants produce no
dangerous solid waste”™ and “‘using
nuclear power avoids the release of

(a) State whether you agree or disagree with each of the following remarks made by Dr. Kull. For each remark,
provide one justification for your position.

(1) “Nuclear power plants produce no dangerous solid waste.”
(i) “Using nuclear power avoids the release of greenhouse gases.”

(b) If the plan for a nuclear power plant in Fremont is approved, it will take several years for the plant to
be built. Describe TWO environmental problems that could result from the construction of the plant
(i.e., prior to operation).

(c) Suppose that the nuclear power plant is constructed on the Fremont River site.

(i) Identify the most likely pollution threat that the plant will pose to the Fremont River as a result of the
plant’s normal daily operation.

(i) Discuss one potential ecological consequence of the pollution threat that you identified in part (i).
(iii) Identify a system often used in nuclear power plants to reduce the pollution you identified in part (i).

(d) Describe TWO specific steps that Fremont residents and/or businesses could take to reduce the use of
electricity.

(e) Identify a specific nuclear power plant at which a major accident has occurred. Explain one environmental
consequence (other than effects on human health) of a nuclear power plant accident.



