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Answer Key: 

Activity 1: Learning about pollution and watersheds

Questions and Definitions 

to go with the Grasping For Solutions article by Joby Warrick

by Tania Siemens, CSIP Graduate Student Fellow, Cornell University

1. What kinds of pollution were responsible for the decline in freshwater muscles in Clinch River?

Pollution and silt from logging and coal mining. 

2. What does it mean to “draw a connection between land and water”? 

Developing the understanding that activities on land affect water quality.

3. What is non-point source pollution? Give an example.

Non-point source pollution is pollution that cannot be traced to a singe source, such as an oils spill, but rather the pollution comes from many smaller sources. Some examples are: animal waste from farms, fertilizer from agriculture, acid rain from coal burning power plants, silt from erosion caused by logging, herbicides and pesticides from people’s lawns.   All of these small sources add up to a lot of water pollution.

4. What is Total Maximum Daily Load (TMDL)?
Total Maximum Daily Load refers to maximum tolerable amount of pollution that can enter a body of water (a river or a lake). When the amount of pollution has exceeded the total maximum daily load, it is unsafe to fish, swim, or drink from that water. There is a different TMDL depending on what the water is being used for (drinking, swimming, wildlife habitat) and what kind of pollution is entering the water (nutrients, acid rain, toxic chemicals etc.).

5. What is a watershed?
A watershed is the area of land from which rain or melting snow drains into a river.
6. What kind of pollution destroyed or damaged 40% of the Christina River’s fish habitat?  

Runoff from farms, lawns and parking lots.  (discuss with students that the farms lawns and parking lots are located inside the Christina river watershed, therefore, water that runs over these lands, pick up pollution and eventually wind up in the river.  What kind of pollution is in “runoff”?  Farms and lawns may contribute fertilize, pesticides, and sediment from erosion.  Water that flows over perking lots may contain oils and chemicals.  

7. What is the name of the Algae that killed a billion fish in Coastal North Carolina?  What caused this algae bloom?  Why are algae blooms a problem?

Pfiesteria piscicida

Caused by fertilizers and animal waste from factory livestock farms.

They are bad because algae growth spurts that clog waterways and suffocate fish. 

8. Why did the water quality and fish habitat in Elk creek decrease, and how did the volunteers help to restore it?

The clean water in Elk Creek depended on trees growing along the shoreline.  Trees provided shade and fish habitat, and the tree roots hold on to the soil so it doesn’t erode away.  Deforestation reduced the shade and fish habitat, plus, without trees there was excessive erosion.  Erosion deposited sediment that turned the clear waters to a muddy brown.  Volunteers planted trees and added wood to the stream.  In this case, volunteers were successful in restoring fish habitat.  

Learn your pollution terms.  

Fill in the blanks using the words from this list.

Pathogens  /  Toxic Chemicals  /   Nutrients  /  Acid Rain

Temperature Pollution /  Siltation  /  Aesthetic  /  Metals /  Pesticides

1. Pathogens are microorganisms that have caused illness in a large number of people and can enter our water from leaking septic tanks, wastewater-treatment discharge,and animal wastes.

2. Pesticides are chemicals we apply to our gardens and crops to kill unwanted insects, but these chemicals can get into our water and make it unsafe to drink.

3. Farmers apply Nutrients in the form of fertilizer (nitrogen, phosphorus, and potassium with perhaps micronutrients) to prevent these elements from becoming limiting in the soil.  These elements enter streams, lakes, or seas through run-off and cause over-abundant  aquatic plant growth.

4. Water contamination from Metals (especially mercury) prevents human consumption of many fish because the fish accumulate the mercury in their tissue and can cause disease in humans.  Coal burning power plants and urban run off are significant sources of mercury. 

5.  Coal burning power plants are also the main cause of Acid Rain,  which lowers the pH in lakes.  Fish are unable to live in pH levels lower than 4. Lakes in areas with limestone are not as susceptible to Acid Rain because the rocks provide a chemical that buffers (prevent a change in pH)  in the water

6. Siltation of water happens when too many sediments enter the water.  Sediments are eroded soils transported by wind and water.  When sediment enters the water, fish habitat is lost water clarity is reduced.  Timber harvesting, mining, agriculture, and urban areas increase sedimentation.  
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7. Thermal modification, or Temperature Pollution, can be caused by industrial sites or power plants that discharge warm water.  Also, the removal of vegetation along the stream bank reduces shade an increases stream temperatures.   Many species in North America are adapted to cold water and therefore cannot live in water that is too warm. 

8.  Many of the technology that our society uses requires the use of Toxic Chemicals  One of theses is called PCBs, or Polychlorinated biphenyls. Although PCBs are no longer produced in the United States, they can build up in the environment.   PCBs get into the water and may cause acne-like skin conditions in adults and neurobehavioral and immunological changes in children. 

9.  Many people fish or canoe in a lake or stream because they love the natural beauty of these aquatic places.  If water gets very polluted by nutrients or chemicals, people get very unhappy because the natural place loses its Aesthetic value.
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