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Water Quality: Temperature, pH and Dissolved Oxygen 

In this investigation, students will measure the air temperature, and the temperature, 
pH and dissolved oxygen of the water at their monitoring site. 

Time: 15-20 minutes 

When: Every visit to site       

Suggestions: This activity uses     

CHEMetrics kits. Other kits are     

available  from Hach and LaMotte 

with different directions. 

 

 

Learning Objectives:  

Students will demonstrate the ability 
to: 

 describe the impact of              
temperature, pH and dissolved 
oxygen on aquatic organisms. 

 measure temperature, pH and 
dissolved oxygen. 

 develop a claim based on         
evidence. 

Materials: thermometer, pH meter 
or color comparator, dissolved      
oxygen test kit, goggles, rinse water,  
Water Quality data sheet, waste    
container 
 
Note: Use the same Water Quality 
data sheet for all water quality tests 

Standards: 

     NGSS (DCI): 

 Elementary: PS1.A 

 Middle:  LS2.A 

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

Why is temperature, pH, and dissolved oxygen 
important to water quality? 

Temperature – Temperature affects aquatic organisms in a variety of 
ways. The body temperature of most aquatic organisms is the same as 
the surrounding water and fluctuates with the water temperature. 
Most aquatic organisms are adapted to live in a narrow temperature 
range and they die when the temperature becomes too low or too 
high. Temperature affects their metabolism, reproduction and     
emergence. Temperature also affects the rate of photosynthesis of 
aquatic plants, the base of the aquatic food web. Pollutants can         
become more toxic at higher temperatures. The amount of dissolved 
oxygen becomes lower as the water becomes warmer. Temperature is 
measured in degrees Fahrenheit or Celsius (Centigrade).   
 
pH – pH is the measure of hydrogen ions, or acidity, in the water.  
Water has hydrogen ions and hydroxyl ions. When there are equal 
numbers of both, the water is neutral. As the hydrogen ions increase, 
the water becomes more acidic; as the hydroxyl ions increase, the  
water becomes more basic. pH is measured on a logarithmic scale of  
0 – 14: 7 is neutral; below 7 is acidic; above 7 is basic. Most aquatic  
organisms have a narrow pH tolerance range of 6.5 – 8.5. Acidic    
waters can cause toxic heavy metals to be released into the water. 
Acid rain and mining operations can lower the pH of water bodies. 
 
Dissolved Oxygen – Most aquatic organisms need oxygen to survive. 
Dissolved oxygen is the oxygen present in water available to aquatic 
organisms. It is not the oxygen that is part of the water molecule but 
rather oxygen gas. Oxygen enters the water from the air through rain, 
turbulence and wind, and through the photosynthesis of aquatic 
plants. Organisms absorb the oxygen through structures such as gills 
or their skin. Waters with higher dissolved oxygen have ecosystems 
that are generally more diverse and stable. Decomposition of organic 
material is a major cause of low dissolved oxygen resulting in fewer 
species. Dissolved oxygen is measured in parts per million (ppm) or 
milligrams per liter (mg/L). 

Vocabulary: temperature, pH, dissolved oxygen, acid, base, 
parts per million, milligrams per liter 
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Engage (classroom, pre-field) 

1. Temperature: 
a. Set up an experiment to compare air    

temperature and water temperature 
change over time (water changes         
temperature more slowly than air). 

b. Set up an experiment showing the effect of 
temperature on dissolving substances (such 
as sugar or salt) in water. (More salt or  
sugar can dissolve at higher temperatures). 

2. pH: Test the pH of various liquids, such as 
lemon juice, vinegar, milk and ammonia,    
using litmus paper. 

3. Dissolved oxygen: Have students participate 
in a demonstration or experiment of how gas 
dissolves in water and how colder water can 
hold more gas than warm (http://
www.middleschoolchemistry.com/lessonplans/
chapter5/lesson8) 

pH meter: 
 
1. Remove cap from narrow end of meter. 
2. Turn meter on. 
3. Place narrow end of meter in water to be 

tested (about two inches on the meter). 
 

 
 
4. Wait at least 2 minutes for the meter to read 

the pH. The numbers on the screen should 
stop moving. 

5. Record the pH. 
6. Repeat 2 more times 

Explore (field activity) 

Temperature 

pH  

Dial Thermometer:  
1. Remove thermometer from its protective cov-

er. Push the end of the thermometer through 
the loop or hole in the side of the cover. This 
turns the cover into a handle – do not hold 
the thermometer rod itself. Hold with dial  
facing up so you can read it. 

2. Air temperature: hold the thermometer by the 
handle away from your body above the water. 
Wait at least 1 minute. Read the temperature 
(each line is 2° C). 

3. Water temperature: hold the thermometer by 
the handle and place the end in the water. 
Wait 1 minute. Read the temperature (each 
line is 2° C). Repeat 2 more times. 

Digital Thermometer:  
1. Remove the protective cover from the end of 

the thermometer. Turn the thermometer on. 
2. Air temperature: hold the thermometer by the 

handle away from your body above the water. 
Wait 1 minute. Read the temperature. 

3. Water temperature: hold the thermometer by 
the handle and place the other end in the  
water. Do not submerge the entire           
thermometer. Wait 1 minute. Read the     
temperature. Repeat 2 more times. 

Materials:  

 pH meter  
 Water Quality data sheet 
 

  or 
 pH color comparison test kit 
 Goggles 
 Waste container 

 
 Rinse water (distilled) 
 Water Quality data sheet 

Materials:  

 Dial or digital thermometer 

 
 Water Quality data sheet 
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1. Put on goggles. 
2. Fill the sample cup to the 25 mL mark with 

the water to be tested.  

 
3. Place the ampoule in the sample cup. Snap 

the tip by pressing the ampoule against the 
side of the cup. The ampoule will fill, leaving 
a small bubble. Remove the ampoule from the 
cup. 

 

 
4. Mix the contents of the ampoule by turning it 

several times, allowing the bubble to travel 
from end to end. Wait 2 minutes for color 
development. 

5. Hold the comparator with the colored tubes in 
a vertical position while standing directly    
beneath a source of light. Place the ampoule 
between the color standards moving it from 
left to right along the comparator until the 
best color match is found. If the color of the 
ampoule is between two color standards, a 
concentration estimate can be made. Record 
your result. 

6. Place the ampoule and water sample in the 
waste container. Rinse the sample cup with 
distilled water and pour into waste container. 

7. Measure the water temperature with the   
thermometer and record your result. 

Explore (field activity) 

Dissolved Oxygen 

Materials:  

 CHEMetrics dissolved Oxygen kit (K-7152) 
 Goggles  
 Waste container  
 

 
 Rinse water (distilled) 
 Thermometer 
 Water Quality data sheet 

Color comparator 

1. Put on goggles. 
2. Fill the tube to the 5 mL mark with sample  

water. 
3. Add 10 drops of wide range indicator solution. 
4. Cap and shake to mix. 

 
5. Place tube in the comparator and match its 

color with the closest color in the comparator.  
6. Record the pH from the closest color. 
7. Pour the treated sample into waste container. 

Rinse the sample tube with distilled water and 
pour into waste container. 

pH  
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Explain (post-field, classroom) 

1. Dissolved oxygen – Calculate the percent saturation: 

 Use the following table to determine 100 percent DO saturation at the water temperature 
you measured. 

 Divide the measured DO by the DO from the table and multiply by 100 to get the percent 
saturation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Temperature 
(degrees C) 

DO 
(mg/L) 

Temperature 
(degrees C) 

DO 
(mg/L) 

0 14.60 23 8.56 

1 14.19 24 8.40 

2 13.81 25 8.24 

3 13.44 26 8.09 

4 13.09 27 7.95 

5 12.75 28 7.81 

6 12.43 29 7.67 

7 12.12 30 7.54 

8 11.83 31 7.41 

9 11.55 32 7.28 

10 11.27 33 7.16 

11 11.01 34 7.05 

12 10.76 35 6.93 

13 10.52 36 6.82 

14 10.29 37 6.71 

15 10.07 38 6.61 

16 9.85 39 6.51 

17 9.65 40 6.41 

18 9.45 41 6.31 

19 9.26 42 6.22 

20 9.07 43 6.13 

21 8.90 44 6.04 

22 8.72 45 5.95 

2. Review background information on temperature, pH and dissolved oxygen. 
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?  



Developed by Vancouver Water Resources Education Center with funding from the WA Department of Ecology  

 5 

Extend (post-field, classroom) 

1. Research the effect of dams on river water 
temperature and dissolved oxygen both          
upstream and downstream of the dam.  
2. Choose a geographical location that has     
experienced acid rain. Research the sources, the 
impact and the steps being taken or that should 
be taken to reduce the impact. 

3. Conduct a biochemical oxygen demand      
experiment on water collected from the    
monitoring site (http://water.epa.gov/type/
rsl/monitoring/vms52.cfm).  

 

 

 

 

 Mark K. Mitchell, William B. Stapp, 2008, Field Manual for Water Quality Monitoring: An Environ-
mental 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 edi-
tion, 2001, Tom Murdoch; Martha Cheo; Kate O'Laughlin; Adopt-A-Stream Foundation. 

 There are many websites available with more background information and procedures. 

Resources 

1. What are some ways that human activities 
affect the temperature of water bodies? How 
can we restore or maintain good water      
temperatures? 

2. Draw the pH scale and show where the pH of 
lemon juice, milk and ammonia lie. Then show 
the best range for aquatic life, the pH of    
normal rain and the pH of acid rain. Finally, 
show the pH where salmon do well, where 
reproduction is affected and where they die. 

3. Draw a picture of water molecules and       
oxygen molecules at cold temperature and 
one of the molecules at hot temperature.  
Discuss the difference between the two     
pictures. 

Evaluate (field or classroom) 
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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   - - - - - - - - - - - -         


