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3. The Rocky Mountains, the headwaters for the Colorado River, have experienced a severe drought for many of
the past twenty years. States and cities downstream that depend on the river water have had to find solutions to
the reduced water flow.

One city located downstream from the Rocky Mountains is Las Vegas, Nevada. In Las Vegas, one solution to
reduce the amount of water used for irrigation is to remove landscaping and lawns that use grasses not native to
the local area and replace them with desert-tolerant landscaping.

(a) Identify a typical type of plant that would be used in desert-tolerant landscaping.

(b) Justify the removal of landscaping and lawns that use grasses not native to the local area by describing an
additional advantage, other than reducing the amount of water needed for irrigation.

Warmer seasonal temperatures in the Rocky Mountains have led to earlier mountain snowmelt and an increased
risk of forest fires as soil and vegetation dry out.

(c) Describe how a prescribed burn would reduce the severity and spread of forest fires.
(d) Describe a disadvantage of a prescribed burn in a forested ecosystem.

Lake Powell is a large reservoir on the Colorado River. Lake Powell is formed by a dam with a hydroelectric
power plant. At full capacity or full pool, Lake Powell contains 25.16 million acre-feet (maf) of water.
Currently, Lake Powell is at 36% full capacity.

(e) Calculate the number of million acre-feet (maf) of water currently in Lake Powell. Show your work.

In 2021, after years of drought, Lake Powell held 7.9 million acre-feet (maf) of water. One million acre-feet is

equivalent to 3.26 X 10" gallons.

(f) The watershed of the Upper Colorado River contributes an average of 9.60 maf of water to Lake Powell
annually. The melted mountain snow found in the watershed contributes 50% of the average river flow into
Lake Powell. In 2021, the river flow was 36% of the annual average. Assuming that all resources to that
flow contributed the same proportions as in prior years, calculate the amount of water (in million acre-feet)
that was contributed by the melted mountain snow in 2021. Show your work.

(g) The average household in the United States consumes 5.0 X 10* gallons of water in a year. Calculate the
number of households that could be supported for one year by the average flow of 9.60 maf of water into

Lake Powell. 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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ENVIRONMENTAL SCIENCE
SECTION 11
Time—1 hour and 10 minutes

3 Questions

Directions: Answer all three questions, which are weighted equally; the suggested time is about 22 minutes for
answering each question. Write all your answers in the Free Response booklet. 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. You may plan your answers in this orange booklet, but no credit
will be given for anything written in this booklet. You will only earn credit for what you write in the separate
Free Response booklet.

1. Two restoration methods designed to reclaim the overburden piles removed from open pit coal mines in
temperate forests of eastern Europe were studied over several years. The first method was spontaneous
restoration, where the soil and rock were dumped in noncompacted, random piles and not replanted with
vegetation. The second method was technical restoration, where the land was leveled by heavy machinery,
organic material was added, and eight plant species were added. Technical restoration started 5 years after the
piles were formed, so no bar is included in the 1-5 year range in the graph.

Number of Plant Species in Spontaneous and Technically Restored
Overburden Piles over Time
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(a) Based on the data in the graph, identify the average number of species found in technically restored piles
16-25 years after restoration started.

(b) Based on the data in the graph, describe the relationship between the average number of species and the age
of the spontaneous restoration piles.
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Scientists hypothesized that after 35 years, the number of animal species in the spontaneously restored piles
would be higher than the number of animal species in the technically restored piles.

(c) Using the data in the graph, make a claim that supports or refutes the hypothesis that the number of animal
species in the spontaneously restored piles would be higher than the number of animal species in the
technically restored piles.

(d) Describe a characteristic of a plant species that would have been present in the spontaneous restoration
piles from years 1 to 5.

(e) Explain how the return of plant life would have been altered in the spontaneous piles if the mining had
taken place in the tundra rather than in temperate forests.

Limiting runoff on disturbed land improves soil and water quality. To model water runoff, students set up three
large plastic trays and filled each tray with loam soil to 1 centimeter below the edge. Loam soil is a balance of
sand, silt, and clay soil. One tray was seeded with wheatgrass and grown for 30 days, one tray was covered
with small wood chips, and one tray was soil only. Five hundred milliliters of water was sprinkled evenly onto
the soil surface of each tray. All three trays were placed on a slight slope, and water that ran off the surface was
collected. The results are shown in the following table.

Tray Water Collected (mL) | Water Appearance

Wheatgrass grown in soil;

no small wood chips 190| Clear

Small wood chips covered

soil; no wheatgrass 300 | Transparent; light brown

Soil only; no wheatgrass
or small wood chips

360 | Cloudy; dark brown

(f) Identify the scientific question for the investigation.
(g) Identify a dependent variable in the experiment.

(h) Explain how the results of the experiment would likely have been altered if the soil had contained a higher
percentage of sand, which has the largest particle size of the components of loam.

Runoff from mining waste can also affect water quality.
(i) Describe one ecological impact that could result from the drainage from mine waste into nearby waterways.

(j) Describe one strategy to reduce the drainage from mine waste into waterways downstream from mines.

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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3. An Arctic food web includes the following organisms.

o

Arctic Cod

Ringed Seal

Krill
(zooplankton)

Diatom
(phytoplankton)

Note: Figures not drawn to scale.

(a) Refer to the food web above to complete the following table.

Organism from Arctic food web

(1) Identify a primary producer

(ii) Identify a primary consumer

(iii) Identify a secondary consumer

(b) Other than showing which organisms are consumed by other organisms, describe what is indicated by the
direction of the arrows in the diagram.
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As the amount of sea ice has decreased, larger expanses of the Arctic Ocean are now completely free of sea ice
for several weeks each summer. Ringed seals, the preferred prey of polar bears, come to holes in the sea ice to
breathe.

(c) Describe how the change in sea ice habitat is affecting polar bears’ ability to hunt and feed.
(d) Explain how melting sea ice leads to a feedback loop that increases Arctic warming.

(e) Many species, including some whales and birds, will travel thousands of kilometers during annual
migrations.

(i) Provide one reason a species may migrate a long distance.

(i) The North Atlantic right whale migrates between subtropical and polar waters annually. Nearly
50 percent of right whale deaths are due to human activities. Describe one commercial activity,
other than whaling, that may result in the death of right whales.

(iii) Describe one strategy that could reasonably be implemented to decrease right whale deaths caused by
the commercial activity you described in part (ii).



