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Lesson 14: Water Protection 
I. Time: 50 minutes 

II. Materials:  
a. Handout “Water Protection” 
b. Computers with Internet Access 
c. Google ™ Earth 
d. See Lesson Development for other materials 

III. Objectives: 
After successful completion of the lesson, students will be able to 

a. explain the process of the nitrogen cycle 
b. relate the nitrogen cycle to water quality 
c. conclude that agriculture and sewage are large sources of water pollution 
d. use satellite imagery to analyze and identify possible local sources of pollutants. 
e. research and describe the processes of water filtration for human consumption.  

Maryland State Objectives: 
a. Expectation 1.2: The student will pose scientific questions and suggest investigative approaches to 

provide answers to questions. 
b. Expectation 1.3: The student will carry out scientific investigations effectively and employ the 

instruments, systems of measurement, and materials of science appropriately. 
c. Expectation 3.1: The student will be able to explain the correlation between the structure and 

function of biologically important molecules and their relationship to cell processes. 
d. Expectation 3.5: The student will investigate the interdependence of diverse living organisms and 

their interactions with the components of the biosphere. 
i. Indicator 3.3.5: The student will investigate how natural and man-made changes in 

environmental conditions will affect individual organisms and the dynamics of populations. 
IV. Lesson: 

a. Opening: (5 minutes) 
i. Ask students what they know about fertilizer. Have some on display. Start a conversation 

about why fertilizer is needed to grow crops. Get students to list different types of fertilizers 
on the board. You may want to write this on the board. They should list animal manure as a 
source. Ask them if using human fertilizer would work for the same purpose. Stress that 
human waste still contains vital nutrients. Ask them if they think this would be a safe source. 
Students will probably suggest that it would put biological contaminants in the water. Ask 
them about non-living contaminants. Direct the conservation toward nutrient cycles; that 
nutrients do get in our drinking water, and that sometimes it is not good for water quality.  

ii. Ask the students what they think the greatest source of water pollutants may be. Most 
students will think it is industrial gases. Tell students that agriculture is the greatest source 
because of nutrient run-off from fertilizer.  

iii. Ask the students to think about the earth’s surface and how much of it is covered by farm 
land, and tell them that land is part of the water cycle and so agriculture can contribute 
many substances to water. It may help to show a few pictures of the earth and from local 
areas, especially around the Chesapeake Bay  

b. Development: (35 minutes) 
i. Pass the handout “Water Protection and the Nitrogen Cycle”. 
ii. Tell the students that they will be receiving 18 cards with information about nitrogen and 

water and that they will have to match the term with the definition/details about that term. 
1. Have the students work in groups of two. 
2. Walk around the room and assist students as needed. 
3. Once they correctly match the cards, you may want to have them do it one more 

time to be sure they know it. 
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4. Instruct students to answer the questions in Part 1 after they correctly match their 
cards. (To save time, you may want to have students do this part as homework. 
Students who finish the lab stations early can work on this part.) 

iii. Collect the cards and have students move on to Part 2. 
1. Students will need to work in groups of 2-3 and rotate through information stations. 
2. Instruct students that they will have to work at every station to answer the questions 

for Part 2 and that for everyone to be working; all the stations should be filled at any 
given time. 

3. (You may want to give students complete research freedom for each topic and allow 
them full access to the internet, or you can print out information sheets or articles 
for the stations that require such information) The following will be needed at each 
station: 

a. Station 1: a computer with GoogleTM Earth installed. 
b. Station 2: a computer with internet access. 
c. Station 3: aquarium with plants and fish, a picture or explanation of the 

nitrogen cycle in aquariums. 
d. Station 4: a meal of your choice on display, information about the nitrogen 

cycle in plants and animals 
e. Station 5: a bag of fertilizer with information on its production 
f. Station 6: a computer with internet access 
g. Station 7: information on health effects of Nitrates (www.epa.gov will have 

information)  
h. Station 8: an article on precision farming and fertilizer with local relevance 
i. Station 9: an article or video on the use of human fertilizer in agriculture 
j. Station 10: a recent article or video on the use of chicken manure in 

Delmarva agriculture 
c. Closing: (10 minutes) 

i. Have students come back together as a class. Ask them what they thought about the use of 
man-made fertilizers or manure for crop growth.  Bring the discussion towards balancing 
environmental health with human demand for food. Food cannot be massed produced 
without some impact on the environment. The use of more efficient technologies, such as 
precision farming, can lead to a smaller impact. 

ii. Focus student attention back to water quality by putting a picture of a nitrogen cycle on the 
screen. A suggested one is from 
http://www.americanaquariumproducts.com/images/graphics/aquariumnitrogencycle5.jpg. 
Ask students to relate this picture to the quality of drinking water, and ways to protect it.  

V. Suggested Assessments: 
a. Have students use the EPA book on tap water to write about common sources of pollutants 

discussed in today’s activity. 
b. Student completion of the handout “Water Protection and the Nitrogen Cycle” will assess the above 

objectives. 
VI. Related Links/Resources: 

a. The EPA water site features an extensive amount of information and resources that can be used to 
enhance student learning of content. 

http://www.epa.gov/
http://www.americanaquariumproducts.com/images/graphics/aquariumnitrogencycle5.jpg

