
Acidity of Surface Water

ABSTRACT

This activity will provide students with a basic understanding of pH and how the measurement is used in our environment.  Students will investigate the pH of rain and track the changes in pH as the surface water moves to our streams.

Grade Level

9-12
Resource Type

Field and Classroom Activity
Subject
Environmental Science
Chemistry
Physical Science
National Science Standards 

· Evidence, models, and explanation
· Chemical reactions
· Environmental Quality
Ohio Science Standards for both Science Content & Inquiry

· Scientific Inquiry
· Draw logical conclusions based on scientific knowledge and evidence from investigations.
· Summarize data and construct a reasonable argument based on those data and other known information.
· Science Content

· Demonstrate that the pH scale (0-14) is used to measure acidity and classify substances or solutions as acidic, basic,or neutral.

Your Local Course of Study Objectives

· Understand the role of pH in aquatic and terrestrial environments
· Use data collected to support logical conclusions

Your OBJECTIVE(S)

· Describe the pH scale and the pH of common substances

· Establish  a connection between different factors affecting pH in aquatic and terrestrial environments

ACTIVITY PRE-ASSESSMENT

Pre-Assessment

Acidity of Surface Water

1. What is the pH level of rain in our area?

2. What is the pH of a neutral compound? An acidic compound? A basic compound?

3. What is the pH of streams in our area?

4. What are some common substances that are acidic?

5. What are some common substances that are basic?

6. What natural compounds can neutralize acids?

7. What is the name for the compound CaCO3?  What else is this substance known as?

8. Where is CaCO3 found in nature?

9. Where is CaCO3 found in man-made substances?

Your Lesson/Project

Background: This lesson works best with rain on the ground.  A good rain the night before you plan to test the actual pH values is helpful.   Online background research is necessary for the predicted pH values.  If computer access is limited in the classroom, predicted pH values could be assigned for homework. pH strips are easy for students at this level to use.  However, any method such as an electronic probe may provide more precise pH data.
Materials: pH test strips, computer access, collected rainwater, source of CaCO3 (limestone, gravel from a parking lot), rain pH document (below)
Rain pH document

Resources and Background Information to Help Predict pH Values in the Given Locations

Website with information on pH of rain in parts of US – this website will help you determine the pH of rain when it falls from the atmosphere.

Uses of Limestone – once the rain falls, it will contact many different substances and surfaces.  Many surfaces will contain limestone.  Use this website to determine if limestone is present in any of your locations
Website with information on neutralizing acids with limestone – use this website to determine the effect limestone may have on the rain once it has fallen

Composition of Cement – this website will give you more background information on what compounds are in many of the surfaces the rainwater will come in contact with before entering the streams

Use the table below to help determine the pH of areas that may have large amounts of leaf litter. Table modified from htp://asecular.com/forests/phleaves.htm
	No
	Species
	pH
	Date
	Forest Type

	1
	Cercis canadensis
	4.3
	10-30-00
	1

	2
	Quercus coccinea
	4.3
	11-1-00
	2

	3
	Quercus coccinea
	4.5
	11-19-00
	2

	4
	Pinus virginiana
	4.4
	11-14-00
	3

	5
	Pinus rigida
	4.4
	11-28-00
	3

	6
	Prunus serotina
	4.5
	11-8-00
	3

	7
	Acer saccharum
	4.5
	11-24-00
	1

	8
	Acer saccharum
	4.6
	11-22-00
	3

	9
	Quercus alba
	4.6
	11-3-00
	2

	10
	Nyssa sylvatica
	4.6
	11-2-00
	2

	11
	Quercus stellata
	4.6
	11-12-00
	1

	12
	Juglans nigra
	4.6
	11-27-00
	4

	13
	Juglans nigra
	4.7
	11-4-00
	1

	14
	Carya cordiformis
	4.6
	12-10-00
	(1)

	15
	Pinus pungens
	4.6
	11-29-00
	3

	16
	Acer rubrum
	4.7
	10-26-00
	2

	17
	Pinus strobus
	4.8
	12-17-00
	2

	18
	Quercus velutina
	5.0
	10-24-00
	2

	19
	Quercus velutina
	5.5
	10-18-00
	1

	20
	Carya glabra
	5.0
	10-28-00
	2

	21
	Carya ovalis
	5.0
	10-29-00
	5

	22
	Quercus rubra
	5.2
	12-12-00
	(1)

	23
	Carya tomentosa
	5.2
	10-27-00
	1

	24
	Quercus muehlenbergii
	5.3
	10-23-00
	1

	25
	Quercus prinus
	5.3
	10-25-00
	2

	26
	Quercus prinus
	5.3
	12-12-00
	(1)

	27
	Acer nigrum
	5.4
	10-24-00
	p

	28
	Populus grandidentata
	5.5
	11-11-00
	2

	29
	Cornus florida
	5.5
	10-31-00
	2

	30
	Cornus florida
	6.0
	11-3-00
	1

	31
	Juniperus virginiana
	5.8
	11-9-00
	3

	32
	Fraxinus americana
	5.8
	11-15-00
	1

	33
	Fraxinus americana
	6.1
	11-14-00
	4

	34
	Fagus grandifolia
	5.8
	12-10-00
	(1)

	35
	Fagus grandifolia
	6.4
	12-10-00
	(1)

	36
	Fagus grandifolia
	6.9
	11-25-00
	p

	37
	Liriodendron tulipifera
	5.8
	12-12-00
	(1)

	38
	Liriodendron tulipifera
	6.1
	11-25-00
	1

	39
	Crataegus crus-galli
	6.5
	11-16-00
	3

	40
	Tilia heterophylla
	6.7
	11-21-00
	1

	41
	Tilia heterophylla
	6.7
	12-12-00
	(1)

	42
	Ulmus rubra
	7.0
	12-1-00
	1

	43
	Ulmus rubra
	7.6
	11-20-00
	1

	44
	Ulmus rubra
	7.9
	11-17-00
	1

	45
	Celtis occidentalis
	8.0
	11-5-00
	3

	46
	Celtis occidentalis
	8.0
	11-6-00
	1

	47
	Celtis occidentalis
	8.0
	11-7-00
	1


Procedure: 
1. Administer the pre-assessment.
2. Start the lab with a discussion about pH being a chemical property that is used to monitor aquatic and terrestrial environments.  This discussion can be focused on ions dissolved in the water if talking about solutions.  This discussion can also be focused on the importance of pH as an indicator of environmental health.  Focus the end of the discussion on the pH of rain.  
3. Pass out the acidity of surface water lab and have students read through the lab.
4. Explain to the students that they will be scored on the accuracy of their predicted pH values compared to the actual pH values that they collect.  This approach will encourage students to conduct background research before collecting their actual pH values.  

5. Direct students to the rain pH background document.  This document can be linked online or passed out as a hard copy.  The rain pH background document is set-up to take students from the pH of rain to factors that affect pH once the rain has contacted land.

6. Test the pH of rainwater for the class, to demonstrate how to read a pH strip and provide evidence for the pH of rain water.  At this point, you can place a source of calcium carbonate into the rain water and test the rainwater a day later to show an increase in the pH of the rain water in contact with the calcium carbonate.
7. Direct students to collect their actual pH values for the locations.

8. Lecture about the basics of pH and substances that affect the pH of surface water.  Students may generate questions during this time that show they are connecting the information to the pH values they collected at their locations.  This is a good time to test the rainwater sample that you placed calcium carbonate in.
9. Have students finish the analysis questions in the lab and complete their data table.

10. Post Assessment

Lab Document
ACIDITY OF SURFACE WATER LAB

NAME______________________________  DATE_______

The data table below describes seven locations where we will sample the pH of water.  Before sampling these areas you need to predict the pH of the water in those locations.  To make accurate predictions you need to read through the documents and websites linked on the rain pH background document.  Your score will be based on how close your predicted pH values are to your actual pH values and how well you explain the trends in the actual data that you collected.  You will fill out the number of OH- ions and number of H+ ions after you record the actual pH values.
	sample                  #
	DESCRIPTION AND LOCATION OF SAMPLE AREA
	Number of OH- ions
	Number of H+ ions
	Predicted pH
	Actual ph

	1
	Sidewalk in front of cafeteria


	
	
	
	

	2
	Sidewalk along Fodor Road


	
	
	
	

	3
	Vernal pool #4


	
	
	
	

	4
	Exit pipe from football field drainage


	
	
	
	

	5
	Gravel parking lot


	
	
	
	

	6
	Drainage pond in front of technology building – corner of Dublin Granville Rd and Fodor Rd.


	
	
	
	

	7
	Rose Run 30 m downstream of Market Street bridge


	
	
	
	


Procedure:
1. Use the rain pH background document posted on the portal to predict a pH of the water at each of the locations on your table.  Your score will be based on the following system.

Full Credit: Actual value is within 1.5 of Predicted Value

Half Credit: Actual value is within 2 of Predicted Value

No Credit: Actual value is more than 2 over Predicted Value

2. Gather enough pH test strips to test your 7 locations.  Each group must test one location with the pH probe.  Put an asterisk next to the actual pH value you found with the probe.

Analysis:

1. Sketch of flow chart of the pH levels in your seven locations.  Start with rainwater and a pH of 5.  At each step provide the pH value recorded and the substance responsible for any change in the pH.

2. Describe any substances responsible for altering the pH of the water and the source of these substances.


PRE/POST-ASSESSMENT

Post-Assessment
Post-Assessment

Acidity of Surface Water

1. What is the pH level of rain in our area?

2. What is the pH of a neutral compound? An acidic compound? A basic compound?

3. What is the pH of streams in our area?

4. What are some common substances that are acidic?

5. What are some common substances that are basic?

6. What natural compounds can neutralize acids?

7. What is the name for the compound CaCO3?  What else is this substance known as?

8. Where is CaCO3 found in nature?

9. Where is CaCO3 found in man-made substances?

