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Water Quality: Nitrate and Phosphate 

In this investigation, students will measure the nitrate and phosphate concentrations 
in 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 nitrate and 
phosphate on aquatic organisms. 

 measure nitrate and phosphate. 

 develop a claim based on evidence. 

Materials: nitrate test kit, phosphate 
test kit, goggles, rinse water, waste 
container, Water Quality data sheet  
 
Note: Use the same Water Quality  

data sheet for all water quality tests 

Standards: 

     NGSS (DCI): 

 Elementary: PS1.B 

 Middle:  LS2.A 

                      PS1.B 

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

Why are nitrate and phosphate important to  
water quality? 

Nitrogen and phosphorus are essential elements for all living  
organisms. They are used in DNA and chemical processes in the 
body. Most nitrogen is found in the air and most phosphorus is 
bound up in rocks and sediments, making them unavailable to 
organisms. This makes them “limiting factors” – they can limit 
the amount of growth, particularly of plants. When nitrogen and 
phosphorus are readily available in a form plants can use, such 
as nitrate and phosphate, plant growth can explode.  
 
Too much plant growth in the water can have negative effects 
on aquatic systems. Algae can grow in such numbers as to    
create a “bloom” that completely covers a lake. Some algal   
species produce toxins harmful to other organisms. Submerged 
vegetation can choke off a waterway, preventing boat access or 
swimming. When all this vegetation dies, it sinks to the bottom 
and decomposes. The decomposition process depletes the     
dissolved oxygen in the   water making it unfit for aquatic life 
and leading to the death of macroinvertebrates and fish. This 
degradation is known as “eutrophication.” 
 
Small amounts of nitrate and phosphate occur naturally. Most 
eutrophication is the result of human activities. Major sources of 
nitrate and phosphate are fertilizer, sewage and runoff from   
animal farms. Phosphate also comes from the erosion of     
phosphate-bearing soil and sediment during human land-altering 
activities such as construction and mining. 
 

Vocabulary: nitrate, phosphate, dissolved oxygen, limiting 
factor, eutrophication, organic, parts per million, milligrams 
per liter, ampoule  
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Engage (classroom, pre-field) 

1. Discuss the nitrogen and phosphorus cycles 
     with students. 
2. Test water from the tap or an aquarium and  
     discuss the results. 

3. Show a video on the effects of eutrophication. 

Explore (field activity) 

Nitrate 

1. Put on goggles. 

2. Fill the reaction tube (plastic container with 
cone-shaped bottom and green cap) to the 15 
mL mark with the water sample. 

3. Cut open and empty the contents of one zinc 
foil pack into the reaction tube. 

 

 

 

 

4. Screw the green cap on to the reaction tube 
and shake it vigorously for exactly 2 minutes. 

5. Add 10 drops of the Acidifier Solution to the 
empty 25 mL sample cup. 

 

 

 

 

6. Pour treated sample from reaction tube into 
the sample cup, being careful not to get any 
of the zinc into the sample cup. 

7. 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. 

           

8. Mix the contents of the ampoule by turning it 
several times, allowing the bubble to travel 
from end to end. Wait 10 minutes for color 
development. 

9. 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. 

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

Materials:  

 CHEMetrics nitrate test kit  
     (zinc) – K-6905 
 Goggles 

 

 Rinse water (distilled) 
 Waste container 
 Water Quality data sheet 
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Explore (field activity) 

Phosphate 

Materials:  

 CHEMetrics phosphate kit     
(K-8510) 

 Goggles  
 Waste container  
 Rinse water (distilled) 

1. Put on goggles. 
2. Fill the sample cup to the 25 mL mark with 

the water to be tested.    
 
 
 
 
 
 
 
3. Add 2 drops of Activator Solution to the  

sample cup.  
 
 
 
 
 
 
4. Place black cap on sample cup and shake it 

to mix the contents well. 
5. Remove cap and place the ampoule in the 

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

 
6.  Mix contents of ampoule by turning it several                   
times, allowing the bubble to travel from end to 
end. Wait 2 minutes for color development. 

7.  Use the appropriate comparator to determine   
the level of phosphate in sample: 
 a. Low Range Comparator: Place        
ampoule, flat end downward into the center 
tube of the round comparator. Direct the top of 
the comparator up toward a source of light while 
viewing from the bottom. Rotate comparator  
until the color standard below the ampoule 
shows the closest match. 
 b. High Range Comparator: 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. Record your result 
8.  Place the ampoule and water sample in the                                                                                         
waste container. Rinse the sample cup with   
distilled water into the waste container. 
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Explain (post-field, classroom) 

1. Review background information on nitrate 
and phosphate. 

2. Compare results with previous data, if      
available. Make a graph of the results and 
previous data. 

3. Compare results with water quality standards. 
Washington State surface water quality stand-
ards can be found at: www.ecy.wa.gov/
programs/wq/swqs 

4. 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?  

Evaluate (field or classroom) 

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

2. Draw a picture of the nitrogen cycle and the 
phosphorus cycle. 

Extend (post-field, classroom) 

1. Set up several aquatic ecosystem tubs or  
bottles with different amounts of nitrate and/
or phosphate. Have students observe them 
over several weeks and note changes. 

2. Test the effect of different amounts of       
fertilizer on seedling rate of growth. 

3. Research the major sources of nitrate and 
phosphate pollution in your watershed. What 
can be done to control their input into rivers, 
lakes and streams? 

 

 

 

 

 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    
edition, 2001, Tom Murdoch; Martha Cheo; Kate O'Laughlin; Adopt-A-Stream Foundation. 

 http://water.usgs.gov/edu/nitrogen.html 
 http://enviroliteracy.org/article.php/479.html 
 There are many websites available with more background information and procedures. 

Resources 

http://water.usgs.gov/edu/nitrogen.html
http://enviroliteracy.org/article.php/479.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   - - - - - - - - - - - -         


