What’s in our Water
Lesson: Water Quality field lesson 
Grade: 2nd, 3rd, 4th 

Topic: Water quality
Location: Potomac Gorge
Objectives
· Students will be able to participate in experiments to determine the health or a body of water.
· Students will be able to define the term pH.
· Students will be able to define the term turbidity.
· Students will be able to explain the impact of pollutants on water quality and flora and fauna living in a body of water.
Key Vocabulary
pH - the measure of how acidic or basic a solution is.
Turbidity - the cloudiness of the water caused by suspended solid particles.
Materials
Thermometer

Litmus paper

Cardboard cut into circles with a small hole in the center
Wax paper

Sharpie marker
Rope or string

Yard stick or meter tape

Bucket for collecting water

Introduction
· Many organisms live in our waterways and are affected by different types of pollution. Today, we will test three different aspects of the water to assess its health.
· Organisms living in the water prefer a certain temperature range. 
· The water temperature will change throughout the year, but this is natural and animals living in the water can tolerate this change. 
· Most animals cannot tolerate very hot water or a sudden drastic change in temperature.
· As you learned in the pre lesson we did, pH is the measure of how acidic or basic a solution is. 
· Pure water is neutral and has a pH of 7.0; however, river beds are composed of different types of rocs and this composition can alter the water’s pH. 
· The pH of the river will determine what organisms can live there. 
· Some can tolerate higher or lower levels of pH than others. 
· Plants can tolerate a pH range of 6.5-13.0, while most animals can only tolerate a range from 6.5 to 7.5. 
· 6.5-8.2 is the acceptable range for most organisms.
· Turbidity is the cloudiness of the water caused by suspended solid particles. Often these particles can be plankton or soil. 
· The more turbid a body of water is, the less light will penetrate through the water which means that fewer plants can grow.
· Turbidity is usually measured with a Secchi disk; a black and white disk on a rope that is lowered into the water.
· In colonial days, we could have seen all the way to the bottom of the Potomac.
Activities

· Break the students into groups. Each group should start out with a different test, rotating through all three tests by the end of the lesson.
· Before separating, have each group construct a Secchi disk:
· Give each group a cardboard circle, a black marker, wax paper, and a piece of rope or some string.
· Have each group draw four sections onto the cardboard circle. Color every other section black.
· Have the group cover their circle in wax paper and then attach the rope through the center of the disk (black and white side up).
Turbidity
· At the edge of the river slowly lower the Secchi disk into the water. Stop lowering when you can no longer distinguish the black and white pattern on the disk. 
· Mark the point at which you had to stop.
· Measure the distance from the disk to the spot on the rope and record.
· Now lower the Secchi disk again, but this time lower it until it hits the bottom.
· Mark a line on the rope at this point. 
· Measure the distance between where it hit the bottom and where you could no longer see the black and white pattern.
Temperature
· At the river, take the temperature of the water:
· Submerse the thermometer in the water for one minute, quickly reading the temperature as soon as the thermometer is pulled out of the water. 
· The longer you wait to read the instrument the more likely it is that you’ll be measuring air temperature instead of water temperature.
· If possible, take two temperatures – one close to the shore, on further away. And/or one close to the surface, close to the bottom of the river.
· Record the different temperatures. Make sure to write them in Celsius, as all scientists do.
pH
· At the river, take the water’s pH:
· Hold the litmus paper in the water until it changes color. Although it shouldn’t make a difference, allow students to test the pH is various places (further out, closer to shore, etc).
· If possible have students find murkier places to test and compare findings to areas with clearer water.
Reflections
· What does pH test for? 
· Was the river acidic, basic or neutral? 
· What do you think would happen to the pH of the river if we had acid rain? It would become more acidic. 
· What would happen to the organisms in the river? They would most likely not survive.
· What does turbidity measure?

· How far down can you see the Secchi disk in the water? How deep is the Potomac? What is the difference? 
· If there is a difference, why do you think there is one? 
· What is different between today and the colonial days that might make the water more turbid? A lot of trees have been cut down for buildings, parking lots, and so on. Consequently, there are fewer roots to hold sediment on land, and soils erode into the river. This results in murky water that blocks sunlight from reaching as far as it once did.
· What is the temperature of the Potomac? 
· Was there a temperature difference in the shallow areas versus the deeper areas? Further out versus closer to shore? Why? 
· Do you think the plants and animals in the warmer areas might be different than those living in the colder areas?
· What would happen if there was a factory built on the Potomac that started to dump hot water into the river? 
· What do you think would happen to the organisms in the river around that point?
