
 
 

 

 

 

 

 

 

 

 

 

 

 

8th – 12th – pH (Activity 1) Materials Activity 1 

- 11 Matching Clear 

Plastic 2 Liter Bottles 

- 3 Bags of Split 

Yellow Peas - 

representing H+ 

(hydrogen ions) 

- 3 Bags of Split 

Green Peas - 

representing OH- 

(Hydroxyl ions) 

- Scale 

Objectives for All pH Activities 

- To be able to explain what a pH value represents. 

- To recognize a single step in the pH range scale 

represents a 10 fold change. 

- To conduct a water pH test. 

- To see the effects acidity has on organisms in an aquatic 

environment. 

- To relate land changes to aquatic pH changes. 

Background 

Water pH is an indication of the water’s acidity measurements on a scale of 1.0 to 

14.0, with a pH of 7.0 considered neutral. Solutions with a pH below 7.0 are 

considered acidic, and those above 7.0 are considered basic. In any given solution, 

some molecules of water break apart to form H+ (hydrogen ions) and OH- (hydroxyl 

ions). The pH scale shows which ion has the greater concentration. At a pH 7.0, the 

concentration of both ions is equal and the water is said to be neutral, neither acidic 

nor alkaline. Pure water has a pH of 7.0. When the pH is less than 7.0, there are more 

hydrogen ions than hydroxyl ions and the water is said to be acidic. When the pH is 

greater than 7.0, there are more hydroxyl ions than hydrogen ions and the water is said 

to be basic or alkaline. 

 

The pH scale is based on the negative logarithm of the hydrogen ion concentration, so 

every one unit change in pH actually represents a tenfold change in acidity. This 

means that pH 6.0 is ten times more acidic than pH 7.0, and ph 5.0 is 100 times more 

acidic than pH 7.0. 

 

A range of pH 6.5 to pH 8.2 is optimal for most organisms. Rapidly growing algae 

and submerged aquatic vegetation remove carbon dioxide from the water during 

photosynthesis. This can result in significant increases in pH levels, which in turn can 

affect aquatic life indirectly by changing other aspects of the water chemistry. For 

instance, toxic metals trapped in sediment are released into the water at lower pH 

levels, and the level of ammonia that fish can tolerate varies tremendously within a 

small range of pH values. For the majority of streams, ponds, lakes and bays in Texas, 

the pH is usually slightly alkaline ranging from 7.0 to 9.0. Many streams and ponds in 

East Texas are acidic with pH values as low as 5.5. 

 

Water’s ability to resist changes in pH is its buffering capacity or alkalinity. Buffering 

materials are added to the water from the soils, minerals and rocks in the watershed. If 

a body of water has an abundance of buffering materials, it is more stable and resistant 

to changes in pH. The buffering capacity of a water body is critical to aquatic life.  



 
Generally, an aquatic organism’s ability to complete a life cycle greatly 

diminishes as pH becomes greater than 9.0 or less than 5.0. 

 

Photosynthesis by aquatic plants also influences pH. It removes carbon dioxide 

from the water, which increases the alkalinity. In especially low-velocity or 

still waters with lots of plant life (including planktonic algae), an increase in 

pH can be expected during the growing season or even during warm, sunny 

afternoons. 

 

The carbon dioxide content of water in rivers and streams is less likely to 

change pH, but be aware of other events in the watershed that may affect pH. 

Human activities such as accidental spills, agricultural runoff (pesticides, 

fertilizers, animal wastes), and sewer overflows may also change pH. 

 

 

 
Activity 1: Introduction – Demonstration of Understanding pH 

 

1. Gather materials. 

 

2. Have student create one set of pH demonstration containers. Each container 

will represent the H+ (hydrogen ions) and OH- (Hydroxyl ions) at each 

number of a pH value. 

a. Begin with a pH of 0. This means H+ and OH- are exactly equal. Put 

one green pea and one yellow pea in the container. 

b. Acidic values, those below 7, have more H+ than OH-. Ten times 

more, so for ph 6.0, put in 10 yellow peas and 1 green pea. 

c. Continue making containers representing acidic pH values below 

7.0. 

i. For pH 5.0 – there are 100 yellow peas, 1 green pea 

ii. For pH 4.0 – there are 1000 yellow peas, 1 green pea 

iii. For pH 3.0 – there are 10,000 yellow peas, 1 green pea 

iv. For pH 2.0 – there are 100,000 yellow peas, 1 green pea 

*Do not count 100,000 peas. Count 100 peas and weigh on a scale. 

Multiply this weight by 1,000 and weigh out this amount of peas. 

d. Make containers for basic pH values about 7.0. These containers 

would have pH values below: 

i. For pH 8.0 – put 10 green peas, 1 yellow pea 

ii. For pH 9.0 – put 100 green peas, 1 yellow pea 

iii. For pH 10.0 – put 1000 green peas, 1 yellow pea 

iv. For pH 11.0 – put in 10,000 green peas, 1 yellow pea 

v. For pH 12.0 – put in 100,000 green peas, 1 yellow pea* 

*Unless you have a private source for dried peas, the 

demonstration won’t go into the million parts pH. 

 

3. Save these demonstration containers for use in activity 2. 



 
 

 

 

 

 

 

 

 

 

 

 

 

8th – 12th – pH (Activity 2) Materials Activity 2 

- pH Demo Containers 

from Activity 1 

- Substances to Test 

(as listed in step 5) 

- Indicator Paper – 

wide range 

- Butcher Paper 

Objectives for All pH Activities 

- To be able to explain what a pH value represents. 

- To recognize a single step in the pH range scale 

represents a 10 fold change. 

- To conduct a water pH test. 

- To see the effects acidity has on organisms in an aquatic 

environment. 

- To relate land changes to aquatic pH changes. 

Background 

Water pH is an indication of the water’s acidity measurements on a scale of 1.0 to 

14.0, with a pH of 7.0 considered neutral. Solutions with a pH below 7.0 are 

considered acidic, and those above 7.0 are considered basic. In any given solution, 

some molecules of water break apart to form H+ (hydrogen ions) and OH- (hydroxyl 

ions). The pH scale shows which ion has the greater concentration. At a pH 7.0, the 

concentration of both ions is equal and the water is said to be neutral, neither acidic 

nor alkaline. Pure water has a pH of 7.0. When the pH is less than 7.0, there are more 

hydrogen ions than hydroxyl ions and the water is said to be acidic. When the pH is 

greater than 7.0, there are more hydroxyl ions than hydrogen ions and the water is said 

to be basic or alkaline. 

 

The pH scale is based on the negative logarithm of the hydrogen ion concentration, so 

every one unit change in pH actually represents a tenfold change in acidity. This 

means that pH 6.0 is ten times more acidic than pH 7.0, and ph 5.0 is 100 times more 

acidic than pH 7.0. 

 

A range of pH 6.5 to pH 8.2 is optimal for most organisms. Rapidly growing algae 

and submerged aquatic vegetation remove carbon dioxide from the water during 

photosynthesis. This can result in significant increases in pH levels, which in turn can 

affect aquatic life indirectly by changing other aspects of the water chemistry. For 

instance, toxic metals trapped in sediment are released into the water at lower pH 

levels, and the level of ammonia that fish can tolerate varies tremendously within a 

small range of pH values. For the majority of streams, ponds, lakes and bays in Texas, 

the pH is usually slightly alkaline ranging from 7.0 to 9.0. Many streams and ponds in 

East Texas are acidic with pH values as low as 5.5. 

 

Water’s ability to resist changes in pH is its buffering capacity or alkalinity. Buffering 

materials are added to the water from the soils, minerals and rocks in the watershed. If 

a body of water has an abundance of buffering materials, it is more stable and resistant 

to changes in pH. The buffering capacity of a water body is critical to aquatic life.  



 
Generally, an aquatic organism’s ability to complete a life cycle greatly 

diminishes as pH becomes greater than 9.0 or less than 5.0. 

 

Photosynthesis by aquatic plants also influences pH. It removes carbon dioxide 

from the water, which increases the alkalinity. In especially low-velocity or 

still waters with lots of plant life (including planktonic algae), an increase in 

pH can be expected during the growing season or even during warm, sunny 

afternoons. 

 

The carbon dioxide content of water in rivers and streams is less likely to 

change pH, but be aware of other events in the watershed that may affect pH. 

Human activities such as accidental spills, agricultural runoff (pesticides, 

fertilizers, animal wastes), and sewer overflows may also change pH. 

 

 

 
Activity 2: Relating pH to Common Substances 

 

1. Gather materials 

 

2. Stretch the sheet of butcher paper across the board and attach. Draw a line 

and put on the pH scale from 0 to 14. 

 

3. Ask students to enter, below the line, their best guesses for each test 

substance’s pH. 

 

4. Have students test pH of each substance. Write the correct order of the 

substances above the line. 

 

5. Ask those students with the closest guesses for each substance to come 

forward and chose one of the yellow and green pea demonstration container 

that best represents that pH value. 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

8th – 12th – pH (Activity 3) Materials Activity 3 

- 6 Tennis Ball Cans 

- Motor Oil 

- Detergent 

- Vinegar 

- Salt 

- Fertilizer 

- Creek Water 

- Algae - filamentous 

- Camera 

- Measuring Spoons 

Objectives for All pH Activities 

- To be able to explain what a pH value represents. 

- To recognize a single step in the pH range scale 

represents a 10 fold change. 

- To conduct a water pH test. 

- To see the effects acidity has on organisms in an aquatic 

environment. 

- To relate land changes to aquatic pH changes. 

Background 

Water pH is an indication of the water’s acidity measurements on a scale of 1.0 to 

14.0, with a pH of 7.0 considered neutral. Solutions with a pH below 7.0 are 

considered acidic, and those above 7.0 are considered basic. In any given solution, 

some molecules of water break apart to form H+ (hydrogen ions) and OH- (hydroxyl 

ions). The pH scale shows which ion has the greater concentration. At a pH 7.0, the 

concentration of both ions is equal and the water is said to be neutral, neither acidic 

nor alkaline. Pure water has a pH of 7.0. When the pH is less than 7.0, there are more 

hydrogen ions than hydroxyl ions and the water is said to be acidic. When the pH is 

greater than 7.0, there are more hydroxyl ions than hydrogen ions and the water is said 

to be basic or alkaline. 

 

The pH scale is based on the negative logarithm of the hydrogen ion concentration, so 

every one unit change in pH actually represents a tenfold change in acidity. This 

means that pH 6.0 is ten times more acidic than pH 7.0, and ph 5.0 is 100 times more 

acidic than pH 7.0. 

 

A range of pH 6.5 to pH 8.2 is optimal for most organisms. Rapidly growing algae 

and submerged aquatic vegetation remove carbon dioxide from the water during 

photosynthesis. This can result in significant increases in pH levels, which in turn can 

affect aquatic life indirectly by changing other aspects of the water chemistry. For 

instance, toxic metals trapped in sediment are released into the water at lower pH 

levels, and the level of ammonia that fish can tolerate varies tremendously within a 

small range of pH values. For the majority of streams, ponds, lakes and bays in Texas, 

the pH is usually slightly alkaline ranging from 7.0 to 9.0. Many streams and ponds in 

East Texas are acidic with pH values as low as 5.5. 

 

Water’s ability to resist changes in pH is its buffering capacity or alkalinity. Buffering 

materials are added to the water from the soils, minerals and rocks in the watershed. If 

a body of water has an abundance of buffering materials, it is more stable and resistant 

to changes in pH. The buffering capacity of a water body is critical to aquatic life.  



 
Generally, an aquatic organism’s ability to complete a life cycle greatly 

diminishes as pH becomes greater than 9.0 or less than 5.0. 

 

Photosynthesis by aquatic plants also influences pH. It removes carbon dioxide 

from the water, which increases the alkalinity. In especially low-velocity or 

still waters with lots of plant life (including planktonic algae), an increase in 

pH can be expected during the growing season or even during warm, sunny 

afternoons. 

 

The carbon dioxide content of water in rivers and streams is less likely to 

change pH, but be aware of other events in the watershed that may affect pH. 

Human activities such as accidental spills, agricultural runoff (pesticides, 

fertilizers, animal wastes), and sewer overflows may also change pH. 

 

 

 
Activity 3: Low pH Impacts 

 

1. Gather materials. 

 

2. Ask students to set up the experiment in a sunny windowsill with algae in 

creek water in all 6 tennis ball cans 

 

3. The treatments for the different cans are: 

a. Can 1 – 1 Tbsp motor oil (parking lots, roadway, pollution) 

b. Can 2 – 1 Tbsp vinegar (acid rain) 

c. Can 3 – 1 Tbsp salt (oil production discharge) 

d. Can 4 – 1 Tbsp fertilizer (lawn runoff – sewage discharge) 

 

4. Take photos of the cans over the next 2 weeks. Keep refilling the cans with 

extra creek water as the levels drop from evaporation. 

 

5. Ask students what type of pollution each of the treatments represents. How 

toxic was the acidic pollution? Rank the pollutants by impact on the algae. 



 
 

 

 

 

 

 

 

 

 

 

 

 

8th – 12th – pH (Activity 4 - 5) Materials Activity 4-

5 

- Test Tubes 

- Laminated Testing 

Procedures per group 

- Wide Range 

Indicator per group 

- Octo-Slide Viewer 

per group 

Objectives for All pH Activities 

- To be able to explain what a pH value represents. 

- To recognize a single step in the pH range scale 

represents a 10 fold change. 

- To conduct a water pH test. 

- To see the effects acidity has on organisms in an aquatic 

environment. 

- To relate land changes to aquatic pH changes. 

Background 

Water pH is an indication of the water’s acidity measurements on a scale of 1.0 to 

14.0, with a pH of 7.0 considered neutral. Solutions with a pH below 7.0 are 

considered acidic, and those above 7.0 are considered basic. In any given solution, 

some molecules of water break apart to form H+ (hydrogen ions) and OH- (hydroxyl 

ions). The pH scale shows which ion has the greater concentration. At a pH 7.0, the 

concentration of both ions is equal and the water is said to be neutral, neither acidic 

nor alkaline. Pure water has a pH of 7.0. When the pH is less than 7.0, there are more 

hydrogen ions than hydroxyl ions and the water is said to be acidic. When the pH is 

greater than 7.0, there are more hydroxyl ions than hydrogen ions and the water is said 

to be basic or alkaline. 

 

The pH scale is based on the negative logarithm of the hydrogen ion concentration, so 

every one unit change in pH actually represents a tenfold change in acidity. This 

means that pH 6.0 is ten times more acidic than pH 7.0, and ph 5.0 is 100 times more 

acidic than pH 7.0. 

 

A range of pH 6.5 to pH 8.2 is optimal for most organisms. Rapidly growing algae 

and submerged aquatic vegetation remove carbon dioxide from the water during 

photosynthesis. This can result in significant increases in pH levels, which in turn can 

affect aquatic life indirectly by changing other aspects of the water chemistry. For 

instance, toxic metals trapped in sediment are released into the water at lower pH 

levels, and the level of ammonia that fish can tolerate varies tremendously within a 

small range of pH values. For the majority of streams, ponds, lakes and bays in Texas, 

the pH is usually slightly alkaline ranging from 7.0 to 9.0. Many streams and ponds in 

East Texas are acidic with pH values as low as 5.5. 

 

Water’s ability to resist changes in pH is its buffering capacity or alkalinity. Buffering 

materials are added to the water from the soils, minerals and rocks in the watershed. If 

a body of water has an abundance of buffering materials, it is more stable and resistant 

to changes in pH. The buffering capacity of a water body is critical to aquatic life.  



 
Generally, an aquatic organism’s ability to complete a life cycle greatly 

diminishes as pH becomes greater than 9.0 or less than 5.0. 

 

Photosynthesis by aquatic plants also influences pH. It removes carbon dioxide 

from the water, which increases the alkalinity. In especially low-velocity or 

still waters with lots of plant life (including planktonic algae), an increase in 

pH can be expected during the growing season or even during warm, sunny 

afternoons. 

 

The carbon dioxide content of water in rivers and streams is less likely to 

change pH, but be aware of other events in the watershed that may affect pH. 

Human activities such as accidental spills, agricultural runoff (pesticides, 

fertilizers, animal wastes), and sewer overflows may also change pH. 

 

 

 
Activity 4: Conduct the Water pH Testing in the Classroom 

 

1. Gather materials. 

 

2. In class, go over the definition and what affects pH changes have on 

organisms – put up transparency – Effects of Acidity (4.1) 

 

3. Have students break into groups to watch testing procedures. 

 

4. Teach the students the pH testing procedure. 

 

5. Have students work through the procedure while in groups. 

 

6. Have students complete Water pH Worksheet (4.2) 

 

Activity 5: Possible Activity 

 

Where does water acidity come from? 

See attached “Where is the acid rain in the U.S.?” 



 

Assessment/Evaluation 

1. To evaluate the student’s comprehension of pH range scale and what it 

 represents by asking the students to guess, for each pH range from 2.0 to 

 12.0, the bottle that best represents the pH value. 

 

2. To assess the student’s understanding of the effects of acidity on an 

 aquatic environment by asking the students to discuss different types of toxic 

 pollutants and their affect on algae in creek water. 

 

3. The student’s worksheet (4.2) may be used as an assessment of the 

 student’s comprehension of pH and the testing procedure. 

TEKS 

Science 8.1A, 8.2A, 8.2B, 8.2C, 8.2D, 

8.2E, 8.3A, 8.4A, 8.4B, 8.11B, 8.11C 

Aquatic Science 1A,2A, 2B, 2C, 2D, 2E, 

2F, 2G, 2H, 2I, 2J, 3A, 4A, 5B, 5D, 6A, 

9C, 11B, 12A 

Biology 1A, 2E, 2F, 2G, 2H, 3A, 11B, 

12F 

Chemistry 1A, 2E, 2F, 2G, 2H, 2I, 3A, 

10A, 10B, 10I 

Earth and Space Science 1A, 2E, 2H, 2I, 

3A 

Environmental Systems 1A, 2E, 2F, 2G, 

2H, 2I, 2J, 2K, 3A, 4E, 5B, 9B, 9C 

Integrated Physics and Chemistry 6E 

Resources 

National Water Conditions pH of 

Precipitation (n.d.). Retrieved on August 

14, 2013, from 

http://water.usgs.gov/nwc/NWC/pH/html

/ph.html. 

 

Texas Stream Team Water Quality 

Monitoring Manual. (2012).  



  



 



 



 



 



 


