
  Station 2: Water Testing 
Perform a series of water quality tests that 
help to understand healthy and unhealthy 
changes in the river, which affect the 
plants and animals seen at other stations. 
   

 
 

 

Background 
 
Scientists at the Smithsonian Environmental Research Center have been studying the Rhode 
River ecosystem for more than thirty years. They collect water samples regularly and conduct 
sample tests to monitor the water quality, the water’s ability to sustain life. Among the tests are 
those which measure salinity, pH, turbidity, temperature, and depth.   
      
Many factors affect water quality and, thus, the quality of life of plants and animals. These 
factors include weather patterns, local underwater geography, sunlight, tides, air pollution, and 
runoff. 
  

Key Points to Emphasize 
 

 Salinity is a measure of the amount of salt in water. The scientific term used to express 
salinity is ppt (parts per thousand). It states the number of grams of salt in l000 milliliters 
or one liter of water. Fresh water has almost no dissolved salt, and ocean water is usually 
between 34 and 36ppt.    
 

 Brackish water is a mixture of fresh and salt water. The Rhode River is brackish and 
usually has a salinity range between 5 and 11ppt.  
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(Rhode River) 
 

 Some animals such as the blue crab have a wide tolerance for salinity and can live in 
water that ranges from nearly fresh to salty. Other animals cannot tolerate such 
fluctuations in salinity levels. Animals that are mobile will move to more favorable 
conditions. 

  

 
 
 
 
 
 



Activity Goals 
  
After this activity, the student should able to:  
 

 Estimate salinity using a hydrometer; 

 Understand some of the factors affecting salinity; 

 Measure pH using a pH test kit; 

 Explain differences between acidity and alkalinity; 

 Measure turbidity using a Secchi disk; 

 Relate turbidity to the ability of light to penetrate into the water column; and 

 Measure water temperature and depth. 
 

Procedure-General 
  
Activity leaders should become familiar with all the steps before student participation.  
  
Ready your equipment: 
  
1. Check that bottle A is full of fresh water. 

 
2. Check that bottle B is full with salt water (~35ppt). 
 
3. Check that the bottle labeled “tap water for rinsing” is full. 
 
4. Locate: 
 

 The “ph Waste” bottle 

 Three hydrometers (pictured below), labeled A, B, and C. 

 Chesapeake Bay salinity diagram 

 Secchi disk 

 Brick with line tied to it 

 White depth board (usually laying on dock) 

 pH kit with vials, indicator, and  pH color scale 

 Vinegar (the mystery substance). 
 
5. Set up: 

 

 Place the white depth board flat on the dock so it’s not blown over by wind. 

 Weight any papers, and use the plastic tub to store small items you’ll be using.  

 Untangle the Secchi disk and lead lines so they are ready to use. 
  

 
 
 
 
 
 



Procedure for Salinity Testing 
  
1. Test the salinities of the water in the 2 control bottles (A&B).  
 

 Call on two students to hold the hydrometers while other students fill hydrometer A  
with water from bottle A (fresh water- 0ppt) and hydrometer B with water from bottle B 
(salt water, 34-36ppt).  

 Have the students observe the salinity measurements.    

 Assign the job of secretary to one student to record the measurements 
on the data sheet. 

 Note: It is helpful to assign jobs to the students from left to right to ensure ever y 
student gets a chance to do something.  Assign the job of secretary to the student 
all the way to the right so they are occupied while others are participating until their 
turn. 

 Discard the water over the side of the dock, and rinse the hydrometers with water from 
the jar labeled “tap water for rinsing” 
(activity leader should do this). 

 
 
2. Use the Chesapeake Bay salinity  

diagram to show the students what  
parts of the Bay have salinity levels  
similar to the levels of the water that  
they have measured. Ask students to 
 predict the salinity of the Rhode River.  
  
  
  
  
  
  
  
 
 

3. Test the salinity of Rhode River. 
  

 Select one student to fill bottle C with Rhode River water (hold on to the student’s life vest 
as water is collected). 
 

 Ask another to fill hydrometer C with the collected water (keep the collected water).  
 

 Have the group observe the measurement.  
 

 Ask the “secretary” to record the measurement. 
 

 Rinse the hydrometer with water from jar marked “tap water for rinsing” (have an adult 
handle this step). 

 
 

As shown by black dots in the graphic 
to the right shows, salinity is highest 
at the mouth of the bay near the 
Atlantic Ocean.  As you move north 
and away from the ocean, the salinity 
decreases.  
  

 

Atlantic Ocean 



Question to Ask Students about Salinity 

  
Why does the salinity of the Chesapeake Bay constantly change? 
 

 Evaporation 

 Amount of rainfall 

 Temperature 
 

 
Procedure for pH testing 
  
Many of the animals and plants in an estuary are very 
sensitive to changes in the acidity and alkalinity of water. 
Acidity and alkalinity are measured on a pH scale that ranges 
from 0 to 14. Seven is neutral. 
  
1. Have students fill the pH kit test tubes to 3/4 full with the 

mystery substance, vinegar, in one test tube and Rhode 
River water in the other test tube (labeled). 

2. Add ten drops of indicator solution to each test tube. 
Gently swish the test tube by inverting and swirling with a finger covering the opening. The 
chemical is not hazardous.  

3. Ask them to compare the color to the comparator pictured right. Vinegar should be between 
3 and 4 and the Rhode River water should be between 7 and 9. 

4. Have the secretary record the pH values. 
5. Pour the liquid from the test tube into the pH waste jar, and rinse the test tube with water 

(handle this step yourself). 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Questions to Ask Students about pH 
  
1. What are some examples of acids? 
  
Lemon juice, vinegar, and stomach acid. 
  

2. What are some examples of bases? 
  
Baking soda, drain cleaner, and ammonia. 

  
3. Can a strong acid or base be harmful if you come in contact with it? 
  
Yes, a strong acid or base can cause a chemical burn. 
  
4. Why is it important to most organisms that the water remain fairly neutral? 
  
High levels of acidity or alkalinity can affect organisms’ life cycles and life processes. Animals 
that are sessile (fixed to a rock or other hard surface) are usually more tolerant of changes in 
the water than are animals that can move to other areas.  
   

Procedure for Water Depth and Turbidity Testing 
  
Scientists use a Secchi disk to measure turbidity, which is the cloudiness of the water. 
Turbidity can be caused by sediment, plankton, pollution, and debris in the water column. 
Turbidity affects the amount of sunlight that can penetrate through the water and, thus, impacts 
plant growth and the animals that live among the plants.  
  
Water Depth 
  

1. Use the weighted line, which is marked at every ten and fifty centimeters. 
 

2. Ask one student to lower the line into the water until it reaches the bottom. 
 

3. Have another student pinch the line at the surface of the water and hold onto the 
line at that point while it is brought up out of the water. 

 
Have the group: 
  

4. Count the number of black lines between the 
pinched mark and the brick. Be sure they count only 
the marks that have been in the water and not the 
marks that were between the water and the dock.  
 

5. Determine the water depth in centimeters by 
multiplying by the number of counted marks by ten.  
 

6. Have the secretary record the number of 
centimeters on the data sheet. 

  



Water Turbidity 

  
1. Use the Secchi disk, which is attached to a line with marks at every ten and fifty 

centimeters. 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

2. Have one student lower the disk slowly into the water until the Secchi disk reaches the 
depth where the black and white pattern can no longer be seen. 
 

3. Have another student pinch the line at the point where it reaches the water and hold 
onto the line at that point while it is brought up out of the water.  
  

Have the group: 
  

4. Count the number of black lines between the pinched mark and the disk. Be sure they 
count only the marks that have been in the water and not the marks that were between 
the water and the dock.  
 

5. Determine the length of the line that went into the water in centimeters by multiplying by 
the number of counted marks by ten. 
 

6. Ask the secretary to record the number. 
 

7. Use the white depth ruler (wooden board) to illustrate your findings. Hold the ruler next to 
you on the dock, and tell the students to assume you are standing on the bottom of the 
river.  
 

8. Have one student use their finger to point to the depth of the 
river that you found using the depth finder.  
 

9. Count down from that number, in centimeters and have 
another student point to the depth that light penetrated the 
water, which you found with the Secchi disk.  
 

10. Compare the difference between these two measurements and 
talk about whether or not light penetrated to the bottom of the 
water column and why this might be important. 

 



Questions to Ask Students about Water Depth and Turbidity  
   
1. What happens to plants living on the bottom if light doesn’t reach them? 
  

Without light, plants cannot do photosynthesis, which is how they produce energy. If plants 
cannot produce their own energy, they will die. 
  
2. What happens to small animals that hide among these plants? 
  
      Small animals living in underwater vegetation, called SAV (Submerged Aquatic Vegetation), 
use the plants for protection from predators. Fewer plants means less protection for small 
animals. 

  
As time permits, tell students about an interesting finding by SERC scientists.  They observed 
that although the plant population in the shallow waters off the dock had decreased, the 
population of small animals, which included crabs and fish, had not decreased as significantly 
as expected.  The scientists discovered that the animals were living in the branches of trees that 
had fallen into water nearby. Fallen trees left in the water provide a safe habitat for the small 
animals.  This is a great example of how non-sessile animals can move to adapt to their 
environment.  
  

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Procedure for Water Temperature 
  
Water temperatures rise when water absorbs energy from the sun. In shallow waters there may 
be little or no differences between temperatures at the surface and the bottom. In deep waters 
temperatures vary vertically, usually with the coolest water at the bottom.   
  

1. Locate the two thermometers that are tied at the dock and hanging in the water. 
 

2. Have two students pull up the thermometers carefully and read the temperatures quickly. 
 

3. Ask the secretary to record the readings. 
 

4. Return the thermometers to the water.  



Questions to Ask Students about Water Temperature 
  
1. What were the two water temperatures?  
  
2. How many degrees, if any, do they differ?  
  
3. Why do scientists measure water temperature? 
  

 Many animals are cold-blooded. These animals are unable to control their own body 
temperatures. Their temperatures change according to the temperature of the water and 
air around them. Examples of cold-blooded animals are fish, reptiles, and amphibians. 
 

 Water temperature changes can serve as cues for fish to migrate to other areas to feed 
and/or breed.  

 

 Warm water holds less oxygen than cold water does, and the amount of oxygen in water 
affects the health of fish.  

  
 

Vocabulary 
  
Acidic: A solution with a pH value between 1 and 6 
  
Alkaline: A solution with a pH value between 8 and 14 
  
Brackish: A mixture of fresh and salt water. 
  
Cold-blooded: An animal that is unable to control its own temperature. 
  
Estuary: A partially enclosed body of water in which fresh and salt water mix.  
  
Neutral: A solution with a pH value between 6 and 8. 
 
pH: A measure of the acidity or alkalinity of a solution, or the concentration of hydrogen 
ions in a solution.  
  
Salinity: A measure of the total amount of salt in a given volume of water. Usually 
measured in parts per thousand (ppt). 
  
Secchi disk: A black and white patterned, circular, weighted disk used to measure 
turbidity. 
  
Sessile: Attached to a solid surface, unable to move freely. 
  
Turbidity: A measure of the cloudiness of the water. 
  
  
  
 


