Water’s the Matter Measuring Nitrates Activity

	
	Activity 1-Nitrates and Phosphates and Algae, Oh My!
	


Teacher Instructions

This activity is designed to help students explore how nutrient pollution (nitrates and phosphorus) causes algal blooms in bodies of water. It includes many video links and articles for the students.  Students may progress at their own rate through the information sections and then do the laboratory activity (growing their own algal bloom and analyzing map data) in groups. The link for the student activity is: Lab 7: Nitrates and Phosphates and Algae, Oh My! (carleton.edu)
The educators’ pages are found at: Lab 7: Nitrates and Phosphates and Algae, Oh My! (carleton.edu)
In Part A of the activity from this site, students will grow algae in containers with different water solutions (with and without fertilizer). This activity takes a portion of one period to set up the experiment, and then the students must observe the containers daily for a period of time. The students then record their observations and the class has a discussion on their observations.
In part B of this activity, students will compare various maps of the Gulf of California from the National Oceanic and Atmospheric Administration (NOAA). They will also create a scatterplot of their observations on an online tool provided by NOAA.  The students will use their observations of the maps to draw conclusions about the water quality of the Gulf of California.  In Part C of this activity, students will watch videos, read articles, and study graphs that show how algal blooms are causing harm to the environment in the form of dead zones in the Gulf of Mexico and red tides. Methods for reducing the nutrient pollution that is causing these events are discussed and students draw conclusions about ways to reduce pollution. 
Objective

After this activity, students should be able to:

· Understand and model an algal bloom

· Understand that nutrient pollution causes algal blooms

· Investigate what effects algal blooms have on bodies of water 
Materials
Part A: Making an Algal Bloom 

7A: Making an Algal Bloom (carleton.edu)
· algal culture (available from a scientific or aquarium supplier or even from a classroom aquarium)
· water (fresh or salt depending on the type of algae)

· two 250-500 mL clear glass or plastic containers

· light source (sunny window will work)

· droppers or pipettes

· liquid plant fertilizer

· wax pencil, tape, or stickers to label containers

· microscope
Part B: Algal Blooms in the Gulf of California  

7B: Algal Blooms in the Gulf of California (carleton.edu) 
· Computer access
Part C: Dead Zones and Harmful Algal Blooms  

7C: Dead Zones and Harmful Algal Blooms (HABs) (carleton.edu)
· Computer access
· Handout that can be found at the above website
Printable materials can be found on the educators’ page, Lab 7: Nitrates and Phosphates and Algae, Oh My! (carleton.edu).

Educators can enter their school information for free access to these materials.

	
	Activity 2-Testing Water for Nitrate
	


Teacher Instructions
Original activity found at: Testing water for nitrate — Science Learning Hub
In this activity, students test nitrate levels in various samples of water and draw informed conclusions about the results. 

This is very thorough activity that includes background information, procedure, data collection table, and discussion questions. The document that goes with this activity is included in this lesson, or it may be downloaded at the website above.  There are many more activities available at the above website.
Objective
After this activity, students should be able to:

· explain why excessive nitrate can be harmful

· demonstrate how to test water for nitrate

· make an informed decision about safe nitrate levels in drinking water.

Materials
· Nitrate test kit (can be obtained from pet or aquarium stores)

· Water samples

· Clean containers to collect and store water

· Copies of the student handout: 

· Access to the articles Farming and environmental pollution and The nitrogen cycle
