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Water Quality: Turbidity and Stream Measurements 

In this investigation, students will measure the turbidity of the water at 
their monitoring site. They will also measure stream depth, width and flow. 

Time: Turbidity - 15 minutes     
Stream measurements - 20 minutes 

When:  Every visit to site   

Suggestions: Do turbidity before or 
upstream of the other tests so the   
water is not stirred up. 

 

Learning Objectives:  

Students will demonstrate the ability 
to: 

 measure turbidity and describe its  
impact on aquatic organisms. 

 measure depth, width, and flow 
and describe the impacts that 
changes in stream measurements 
have on aquatic organisms. 

 develop a claim based on evi-
dence. 

Materials: turbidity tube, tape 
measures, meter stick, stop watch, 
Water Quality data sheet 

Standards: 

     NGSS (DCI): 

 Elementary: ESS2.A 

 Middle:  ESS2.C 

  Refer to standards matrix for      
complete grade-level listing of all 
current and common core      
standards 

How does turbidity impact water quality? What 
effect do changes in stream depth, width and 
flow have on water quality? 
 

Turbidity – Turbidity is the measure of the cloudiness of the     
water. It is caused by particles, such as dirt and algae,  
suspended in the water. These particles block sunlight and  
reduce water clarity. The force of moving water suspends the  
particles. When the water stops moving, the particles sink to the 
bottom. 
 
Suspended particles can make it difficult for organisms with gills 
to breathe. When the particles sink, the stream bottom can be 
covered with a layer of silt which can suffocate fish eggs and   
macroinvertebrates. The particles reflect sunlight, decreasing the 
amount available for photosynthesis. The particles also make it 
difficult for visual predators, such as salmon and trout, to hunt. 
 

Stream measurements – Rivers and streams are dynamic        
systems. They carry different volumes of water at different      
seasons and move around within and over their banks, sometimes 
changing channels. This is referred to as “meandering”. 
 

Rainfall, snowmelt and runoff increase stream depth. They also 
increase stream flow. As the stream fills, the width of the stream 
may increase. Moving water is a powerful force and can move 
rocks and large woody debris, reshaping the contours of the 
stream and depositing gravel, sand and silt. 
 

These changes in stream measurements occur naturally; however 
human activities can alter the magnitude of the change. Stream 
channelization may help drain the surrounding land more quickly 
but often leads to increased flooding downstream. Stormwater 
runoff through storm drains increase the amount of water      en-
tering the stream during a rain event leading to big fluctuations in 
flow rate and increased erosion. Dams alter water flow and  in-
crease the width and depth above the dam. 

Vocabulary: turbidity, clarity, particle, suspended, depth, width, 
stream flow, meander, stream channelization, stormwater runoff, 
velocity 
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Engage (classroom, pre-field) 

1. Turbidity  
a. Use the “Turbidity or Not Turbidity” lesson 

from Project Wet’s “Healthy Water, 
Healthy People.” 

b. Use this lesson from the Smithsonian: 
http://nationalzoo.si.edu/Education/
ClassroomScience/Turbidity/Teacher/
default.cfm 

2. Stream measurements 

a. Use a stream table to demonstrate how 
streams change and meander. 

b. Look at historical photos that document 
changes in stream channels http://
andrewsforest.oregonstate.edu/pubs/pdf/
pub1990.pdf 

c. Practice using a tape measure and meter 
stick by measuring different heights and 
distances in the classroom. 

Explore (field activity) 

Materials:  
 Turbidity tube 

 
 Water Quality data sheet 

Turbidity  

1. Check the clamp at the bottom of the tube to 
make sure it is closed. 

2. Wade into the stream. Lay the tube in the  
water with the open mouth of the tube facing 
upstream. 

3. Slowly push the tube under the water,    
keeping the end with the stopper slightly        
lower than the mouth. Be careful not to touch 
the bottom of the stream or sediment will get 
into the tube. 

4. When the tube is full, swing the open end up 
out of the water. Bring it full to the stream 
bank. 

5. Look through the open end of the tube      
toward the bottom of the tube. Can you see 

the black and white disk at the bottom of the 
tube? If you can, record the water height in 
centimeters. 

6. If you cannot see the black and white disk at 
the bottom of the tube, have one team   
member release the clamp and allow water to 
drain out. Another member of the team 
should look through the open end of the tube 
toward the bottom and watch until the black 
and white disk becomes visible. At that point, 
stop the water draining from the tube and 
record the water height in the tube in       
centimeters.  

7. Repeat 2 more times 

http://nationalzoo.si.edu/Education/ClassroomScience/Turbidity/Teacher/default.cfm
http://nationalzoo.si.edu/Education/ClassroomScience/Turbidity/Teacher/default.cfm
http://nationalzoo.si.edu/Education/ClassroomScience/Turbidity/Teacher/default.cfm
http://andrewsforest.oregonstate.edu/pubs/pdf/pub1990.pdf
http://andrewsforest.oregonstate.edu/pubs/pdf/pub1990.pdf
http://andrewsforest.oregonstate.edu/pubs/pdf/pub1990.pdf
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 Stream Flow 

 

1. Find 3 sticks, each about the size of a magic 
marker, which will float and are lighter in   
color than the water. 

2. One person stands at the downstream end of 
the tape measure on the ground. One person 
stands in the middle with the stop watch. One 
person takes the sticks and stands at the   
upstream end of the tape measure. 

3. When everyone is ready, the upstream person 
drops ONE stick into the water and shouts 
“GO!” as it passes the end of the tape    
measure. The person with the stop watch  
immediately starts the stop watch. Watch the 
stick as it floats down the stream. 

 
 
4. When the stick floats past the end of the tape 

measure, the downstream person shouts 
“Stop!” and the stop watch is stopped. Record 
the time. Reset the stop watch. 

5. Repeat steps 3 and 4 with the remaining 
sticks. Record your results. Wind up the tape 
measure. 

Explore (field activity) 

Width and Depth 
 
1. Take one tape measure and stretch it out 

along the bank for 10 meters. Lay it on the 
bank out of the water. 

2. At the “0” meter mark on the tape measure 
on the ground, take the other tape measure 
and stretch it across the stream to measure 
the width. Measure from water’s edge on one 
side of the stream to water’s edge on the  
other side. Record the width. 

 

 
 
3. Use the meter stick to measure how deep the 

stream is in 3 places across the stream at the 
“0” meter mark on the tape measure on the 
ground. Record the depths. 

4. Repeat step 2 and 3 at the 5 meter mark and 
10 meter mark (on the tape measure on the 
ground). 

 

Materials:  
 Two tape measures, at least 10  
     meters long but as ong as the  
     Stream width. 
 Meter stick 
 Stop watch 

 
 Water Quality data sheet 
 Three sticks the same size 

Stream Measurements 
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Extend (post-field, classroom) 

1. Research historical changes in your stream 
using Google Earth and other historical maps 
and photographs. 

2. A huge storm is dumping 8 inches of rain per 

hour in your watershed. Construct different 
scenarios based on the length of the storm 
and predict the impacts. 

 

 

 

 

 

 Mark K. Mitchell, William B. Stapp, 2008, Field Manual for Water Quality Monitoring: An             
Environmental Education Program for Schools, 13th Edition, Kendall Hunt Publishing 

 Riparian and Aquatic Ecosystem Monitoring: A Manual of Field and Lab Procedures, 4th Edition, 
2003,  Student Watershed Research Project, Portland State University 

 The Streamkeeper's Field Guide: Watershed Inventory and Stream Monitoring Methods, 5th edition, 
2001, Tom Murdoch; Martha Cheo; Kate O'Laughlin; Adopt-A-Stream Foundation. 

 Healthy Water, Healthy People Water Quality Educators Guide, 2003, Project Wet International 
Foundation 

 http://water.usgs.gov/edu/turbidity.html 
 There are many websites available with more background information and procedures.  

References 

1. What are some ways that human activities 
have affected the turbidity or stream      
measurements of your stream? How can we 
restore or maintain good water clarity? 

2. Have students demonstrate their ability to 
correctly read a tape measure and meter 
stick. 

Evaluate (field or classroom) 

1. Review background information on turbidity 
and stream measurements. 

2. Calculate the flow rate: Multiply the average 
depth by the average width to get the area 
(square meters). Divide the distance traveled 
by the sticks (10 m) by the average time and 
multiple by 0.8 (to account for the roughness 
of the stream bed) to get the velocity 
(meters/second). Multiply the area by the   
velocity to get the flow in cubic meters/
second. See formula at the bottom of the  
Water Quality data sheet 

3. Compare results with previous data, if     

available. Make a graph of the results and 
previous data. 

4. Compare results with water quality standards. 
Washington State Surface water quality 
standards can be found at: www.ecg.wa.gov/
programs/wq/swqs 

5. Develop a claim based on evidence, for      
example: 

 What do our results tell us about the 
health of our water body? 

 Based on our results, do you think 
salmon could live here?  

Explain (post-field, classroom) 

http://water.usgs.gov/edu/turbidity.html
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Watershed Monitoring Network Water Quality Data Sheet 

1. Weather: 

 a) Rain in the last two days:  ___ None    ___ Trace    ___ Light   ___ Moderate   ___ Heavy 

 b) Wind:   ___ None   ___ Light breeze    ___ Breezy    ___ Windy 

 c) Cloud cover:   ___ Clear    ___ Partly cloudy   ___ Mostly cloudy    ___ Overcast 

2. Water: 

 a) Odor:  ___ None     ___ Fishy    ___ Sewage   ___ Chlorine    ___ Rotten eggs    ___ Chemical 

 b) Color:   ___ Clear    ___ Brownish    ___ Greenish    ___ Milky    ___ Orange    ___ Gray 

 c) Clarity:   ___ Clear     ___ Slightly turbid      ___ Turbid      ___ Opaque 

3. Canopy cover:   ___ Open (< 60% cover)     ___ Closed (> 60% cover) 

4. Has anything changed in the following categories? 

· Land use: ____________________________________________________________________ 

· Riparian zone: ________________________________________________________________ 

· Bank stability and erosion: ______________________________________________________ 

· Stream Channel: ______________________________________________________________ 

· Substrate (Water body bottom): __________________________________________________ 

5. Water Quality Data

 

    6. Stream Measurements       7. Stream Flow 

 

Average width X average depth = area (m²): _____________      

(10m ÷ average time) X 0.8 = velocity (m/sec): ___________      area X velocity = flow (m³/sec):__________ 

Test Trial #1 Trial #2 Trial #3 Average 

Air Temperature      (°C) 
        

Water Temperature (°C) 
        

pH 
        

Turbidity (cm) 
        

Dissolved Oxygen (mg/L) 
        

Nitrate (mg/L) 
        

Phosphate (mg/L) 
        

Tape Mark Width (m) 
Depth #1 

(cm) 

Depth #2 

(cm) 

Depth #3 

(cm) 

Average 

Depth 
 Trial 

Time 

(sec) 

  0 m             1   

5 m             2   

10 m             3   

Average   - - - - - - - - - - - -         


