
Nuclear Energy and its Environmental Intersections
Nuclear Energy  ·  Answer Key  ·  16 Questions

1. Which specific isotope, commonly found in spent nuclear fuel, has a half-life of
approximately 24,100 years and poses a long-term environmental hazard due to its alpha
and gamma radiation?

A) Cesium-137

B) Strontium-90

C) Plutonium-239
D) Cobalt-60

2. During routine operation, nuclear power plants, unlike fossil fuel plants, release
minimal quantities of which atmospheric pollutant that significantly contributes to
acid rain and respiratory problems?

A) Methane (CH4)

B) Sulfur dioxide (SO2)
C) Ozone (O3)

D) Nitrogen oxides (NOx)

3. The 'Chernobyl Exclusion Zone' has become an unintentional wildlife sanctuary. What
ecological phenomenon has been observed in some species within this zone regarding
their adaptation to radiation levels?

A) Significant genetic mutations leading to population collapse

B) Increased rates of extinction across all taxa

C) Evidence of enhanced immune responses and altered behavior
D) Complete absence of all complex life forms

4. What is the primary mechanism by which cooling water discharged from nuclear power
plants can impact aquatic ecosystems?

A) Increasing dissolved oxygen levels, benefiting fish

B) Reducing water turbidity, improving light penetration

C) Causing thermal pollution, altering species composition and behavior
D) Introducing radioactive isotopes into the water column

5. Tritium (hydrogen-3), a radioactive isotope of hydrogen, is a byproduct of nuclear
fission. In what common form is tritium released from nuclear power plants, and what
is its primary hazard to aquatic life?

A) Solid particles, causing physical damage to gills

B) As gaseous tritium, inhibiting photosynthesis

C) Dissolved in water, posing a low-level internal radiation risk
D) Bound to airborne particulates, leading to bioaccumulation in birds
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6. The Chernobyl disaster led to the deposition of radioactive isotopes like
Iodine-131 and Cesium-137 across vast areas. Which of these isotopes has a shorter
half-life and was therefore of more immediate concern for thyroid uptake in animals
and humans?

A) Cesium-137

B) Strontium-90

C) Plutonium-239

D) Iodine-131

7. Studies of wildlife in the vicinity of the Fukushima Daiichi nuclear disaster have
observed various effects. Which of these observed impacts on butterfly populations was
documented?

A) Increased wing size and coloration

B) Decreased lifespan and impaired flight ability
C) Enhanced reproductive rates

D) Migration to higher altitudes

8. The long-term storage of high-level radioactive waste presents a significant
environmental challenge. What is the primary environmental concern associated with
geological disposal of this waste?

A) Potential for seismic activity to breach containment

B) Leaching of radionuclides into groundwater over millennia
C) Generation of significant heat that could alter subsurface ecosystems

D) Attraction of burrowing animals to the storage sites

9. In the context of nuclear energy production, what is the main environmental
advantage of using nuclear power over coal-fired power plants regarding greenhouse gas
emissions?

A) Nuclear power plants release more oxygen than coal plants.

B) Nuclear power plants produce no carbon dioxide during electricity generation.
C) Nuclear power plants convert CO2 into inert gases.

D) Nuclear power plants require less water, reducing evaporation-related CO2 release.

10. Which of the following radioactive elements, a significant component of nuclear
fallout, has a similar chemical behavior to calcium and can therefore be incorporated
into bone tissue in animals?

A) Cesium-137

B) Cobalt-60

C) Strontium-90
D) Iodine-131
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11. The natural environment around nuclear power plants often exhibits an abundance of
certain species. What is a commonly cited reason for this observed biodiversity
increase?

A) The absence of human activity due to radiation fear

B) The creation of artificial habitats by cooling ponds and water discharge
C) The deliberate introduction of diverse flora and fauna by plant operators

D) The use of radioactive materials as fertilizers for plant growth

12. Uranium mining and milling can impact local environments. What is a significant
environmental concern associated with mill tailings?

A) Their high fertility, leading to invasive plant species

B) Their low radioactivity, posing no risk

C) The potential for acid mine drainage and release of heavy metals
D) Their tendency to spontaneously combust

13. During nuclear accidents, airborne radioactive particles can travel long
distances. Which of these isotopes is most likely to be absorbed by plants through
their leaves and enter the food chain?

A) Plutonium-239

B) Cesium-137
C) Uranium-238

D) Americium-241

14. What is the environmental advantage of nuclear power generation concerning air
quality compared to burning fossil fuels?

A) Nuclear power plants emit significant amounts of particulate matter.

B) Nuclear power plants produce no sulfur dioxide or nitrogen oxides.
C) Nuclear power plants increase ground-level ozone formation.

D) Nuclear power plants are a major source of carbon monoxide.

15. The process of decommissioning a nuclear power plant generates radioactive waste.
What is the primary challenge in managing this waste from an environmental
perspective?

A) Its extremely short half-life, requiring immediate disposal

B) Its low radioactivity, making detection difficult

C) Its long-term radioactivity and the need for secure, isolated storage
D) Its high biological uptake by local fauna
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16. Studies have shown that fish in lakes downstream of nuclear power plant cooling
water discharges can exhibit altered behavior. What is a common behavioral change
observed?

A) Increased aggression towards other fish species

B) Migration away from warmer waters

C) Preferential aggregation in warmer zones, impacting feeding and reproduction
D) Reduced susceptibility to parasites
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